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Aakerman, H. J., Lund University, LUND, Sweden, jonas.akerman@nateko.lu.se
COSTAL PROCESSES AND THEIR INFLUENCE UPON DISCHARGE 
CHARACTERISTICS OF THE STROKDAMMANE PLAIN, WEST SPITSBERGEN, 
SVALBARD
Changes in the sea-ice conditions long the west coast of Svalbard has during the last de-
cades changed and affected conditions ashore. The effect upon the discharge characteris-
tics of small drainage basins close to the seashore are discussed. The area studied is situ-
ated on the coastal plain, south of Kapp Linne’  (78o 04’ N, 13 o 38’ E,) with special focus 
on the anomalous discharge pattern of the Fyrsjöen Lake catchment area. The drainage of 
the lake is with increased frequency blocked by ice-cemented storm ridges delaying the 
spring and snowmelt peak flow. Vast areas are flooded, affecting vegetation and breeding 
birds of the area. The Lake is then, dramatically tapped during one or two days with heavy 
flow, after which the discharge pattern returns to normal. This process, is not unique here 
but rather common along the west coast of Spitsbergen. These special conditions have a 
clear influence on the active layer, the permafrost and, the vegetation and the bird colonies 
of the area.

Aarnos, H., University of Helsinki, Helsinki, Finland, hanna.aarnos@helsinki.fi;
Ylostalo, P., Finnish Institute of Marine Research, Helsinki, Finland, pasi.ylostalo@fimr.fi;
Vahatalo, A. V., University of Helsinki, Helsinki, Finland, anssi.vahatalo@helsinki.fi
PHOTOCHEMISTRY MINERALIZES DISSOLVED ORGANIC MATTER (DOM) AND 
INCREASES DOM BIOAVAILABILITY IN THE BALTIC SEA
Direct photomineralization of dissolved organic carbon (DOC) and nitrogen (DON) as 
well as the stimulation of bacterial growth by photoproduction of labile organic substrates 
were investigated by simulated solar irradiation experiments using waters from a fresh-
water–marine gradient in the Baltic Sea. We calculated the annual photomineralization 
rates of DOC and DON and the annual photoproduction rate of labile organic substrates 
which supported bacterial growth according to the solar irradiance in the Baltic Sea and 
the experimentally determined apparent quantum yields for the photochemical reactions. 
The calculated photomineralization rate of DON was lowest in the regions with terrestrial 
dominated DON while the photomineralization rate of DOC decreased along the fresh-
water–marine gradient. The calculated photomineralization of DOC and DON over the 
whole Baltic Sea corresponded to 10% and 6% of annual river loadings in the Baltic Sea, 
respectively. The bacterial carbon-biomass supported by photoproduced labile substrates 
corresponded to 6–27% of the direct photomineralization of DOC. Thus, solar-radiation-
induced photochemical reactions provide an important source of labile organic carbon 
and ammonium to the food webs of the Baltic Sea.

Abbott, M. R., Oregon State University/College of Oceanic and Atmospheric Sciences, 
Corvallis, USA, mark@coas.oregonstate.edu

U.S. FUNDING FOR OCEAN RESEARCH:  MATCHING RESOURCES AND 
REQUIREMENTS
There has been a significant shift in U.S. funding for the ocean sciences over the last 
twenty years, with an increasing dependence on the National Science Foundation as the 
primary funding agency. With increased competition for funding as well as increasing 
costs for oceanographic research facilities (including ships), there are some serious fund-
ing challenges ahead. I will discuss how these financial issues combine with fundamental 
changes in the research and development enterprise to create new stresses as well as new 
opportunities. Increased emphasis on interdisciplinary research and innovation (in its 
broadest sense) will require us to rethink how academic research organizations are struc-
tured and how individual scientists are rewarded. Development of non-federal funding 
will help accelerate this process.

Abdelzaher, A., University of Miami Oceans and Human Health Center, Key Biscayne, FL, 
USA, aabdelzaher@gmail.com;

Wright, M., University of Miami Oceans and Human Health Center, Key Biscayne, FL, 
USA, mary@movingstrength.com;

Scott, T., University of Miami Oceans and Human Health Center, Key Biscayne, FL, USA, 
tscott@gator.net;

Lucasik, G., BCS Laboratories, Gainesville, FL, USA, tscott@gator.net;
Solo-Gabriele, H., University of Miami Oceans and Human Health Center, Key Biscayne, 

FL, USA, hmsolo@miami.edu;
Bonilla, A., University of Miami Oceans and Human Health Center, Key Biscayne, FL, 

USA, bonillaf@mail.vetmed.ufl.edu;
Bonilla, T., University of Miami Oceans and Human Health Center, Key Biscayne, FL, 

USA, bonillaT@mail.vetmed.ufl.edu;
Palmer, C., University of Miami Oceans and Human Health Center, Key Biscayne, FL, 

USA, carpalmer@mail.vetmed.ufl.edu;
Miller, B., Florida Department of Health, Miami;
Elmir, S., University of Miami Center for Oceans and Human Health;
Shih, P., Florida Department of Health, Miami;
Newman, X., Florida Department of Health, Miami;
Quaye, E., Florida Department of Health, Miami;
Sinigalliano, C., University of Miami Center for Oceans and Human Health;
Gidley, M., University of Miami Center for Oceans and Human Health;
Wanless, D., University of Miami Center for Oceans and Human Health;
Scott, T., University of Miami Center for Oceans and Human Health;
Lucasik, G., BCS Laboratories, Gainesville, FL;

Harwood, V., University of South Florida, Tampa, FL;
McQuaig, S., University of South Florida, Tampa, FL;
Bonilla, F., University of Miami Center for Oceans and Human Health;
Bonilla, T., University of Miami Center for Oceans and Human Health;
Palmer, C., University of Miami Center for Oceans and Human Health;
Plano, L., University of Miami Center for Oceans and Human Health;
Scorzetti, G., University of Miami Center for Oceans and Human Health;
Fell, J., University of Miami Center for Oceans and Human Health
DUAL LAYER FILTRATION SYSTEM FOR CONCENTRATING FECAL 
INDICATORS AND PATHOGENS FROM MARINE WATERS
The ability to rapidly and effectively concentrate diverse microbes is an essential compo-
nent for monitoring water quality at recreational beaches.  The purpose of this study was 
to develop a 90 mm diameter 0.45µm pore size dual membrane system, which can simul-
taneously concentrate both viruses and either bacteria and/or protozoa.  The top PVDF 
membrane was used to filter bacteria/protozoa by physical straining while the bottom 
HA membrane retained viruses through adsorption. Results indicated that 73+50% of 
the test bacteria (E. faecalis) and 82+8% of the test virus (MS2 coliphage) were recovered.  
Recoveries of Cryptosporidium and Giardia varied between 40 and 70%.  The highest 
recoveries of poliovirus (Polio 1 CHAT) were obtained with a guanidinium hydrochloride 
elution solution followed by secondary concentration using a commercially available 
column.  Future experiments should focus on measurements utilizing additional bacteria 
and viruses as well as water with different physical and chemical parameters.

ABDELZAHER, A. M., SITY OF MIAMI OHH CENTER, MIAMI, USA, 
AABDELZAHER@GMAIL.COM;

WRIGHT, M., SITY OF MIAMI OHH CENTER, MIAMI, USA;
SOLO-GABRIELE, H. M., SITY OF MIAMI OHH CENTER, MIAMI, USA
PATHOGEN AND INDICATOR MICROBE LEVELS AT A RECREATIONAL MARINE 
BEACH
Swimming in contaminated ocean waters continues to be a rising health concern, espe-
cially in beaches where the source of pollution is not known.  The purpose of this study 
was to determine the microbial water quality of a subtropical beach in Miami-Dade in 
order to gain insight on the health risk to bathers.  Water and sand samples were concen-
trated and analyzed for fecal indicator microbes (fecal coliform, E. coli, enterococci, C. 
perfringens, coliphage, Bacteriodes, polyomavirus)  and for pathogens (Vibrio vulnificus, 
S. aureus, enterovirus, norovirus, hepatitis A virus, Cryptosporidium parvum and Giardia 
lamblia).  Indicator bacteria results were generally below the health standard while patho-
gens testing positive included Vibrio vulnificus in the sand and water as well as norovirus 
in two water samples.  Giardia lamblia was detected in two water samples at 11 and 51 
cysts per liter while Cryptosporidium parvum was detected in two sand samples at 12 and 
5 oocysts per 100 grams.  Risk associated with the pathogens and the efficiency of using 
indicator microbes to determine the safety of recreational waters should be evaluated 
given these findings.

Abdul, N. A., Savannah State University, Savannah, USA, naabdul@hotmail.com;
Pride, C. J., Savannah State University, Savannah, USA, pridec@savstate.edu
GLACIAL-INTERGLACIAL VARIABILITY OF THE BENGUELA CURRENT 
SYSTEM, SW AFRICA (ODP LEG 175, SITE 1084) USING MULTIPLE 
PALEOCEANOGRAPHIC PROXIES
Thirty-two core samples (modern to MIS 8) were used to reconstruct productivity and 
upwelling intensity at ODP Leg 175, Site 1084. Globigerina bulloides, Globoratalia inflata, 
and Neogloboquadrina pachyderma (dextral and sinistral), were used as paleoceanograph-
ic proxies. Preliminary results show maximum productivity and/or enhanced preservation 
corresponding to MIS 2, 4, 6, and 8.  The age of our interglacial stage 1 sample suggests 
that productivity was also high or preservation enhanced during the Younger Dryas cool-
ing phenomenon.  An overall decrease occurred in all foraminiferal indicator species 
during MIS 6 which has been identified in the literature as a massive dissolution event oc-
curring between 186 & 170 kya.  The more robust G. inflate persisted down-core through 
the dissolution event, although it too exhibited reduced numbers overall.  Because the 
carbonate record is influenced by both preservation and productivity, upwelling intensity 
and nutrient utilization during recent glacial-interglacial cycles are being explored inde-
pendently using oxygen, silicon, and nitrogen isotopes.

Abdulla, H. A., Department of Ocean, Earth, and Atmospheric Sciences , Old Dominion 
University, Norfolk, USA, habdulla@odu.edu;

Minor, E. C., Large Lakes Observatory and Department of Chemistry & Biochemistry, 
University of Minnesota, Duluth, Duluth, USA, eminor@d.umn.edu;

Dias, R. F., Department of Chemistry & Biochemistry, Old Dominion University, Norfolk, 
USA, rfdias@odu.edu

STABLE ISOTOPIC AND FTIR INVESTIGATIONS INTO THE INTERACTION 
BETWEEN ORGANIC MODEL COMPOUNDS AND DOM IN A SUB-ESTUARY.
Increased industrialization impacts aquatic ecosystems through the injection of organic 
pollutants into natural waters. Differences in the chemical characteristics of dissolved 
organic matter (DOM) can affect the solubility of contaminants in natural waters.  In this 
work we demonstrate that changes in model compound solubility can be used to quanti-
tatively investigate the chemical characteristics of DOM.  We present a new technique to 
measure the solubility enhancement of select model organic pollutants (styrene, dodecanol 
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and pyrene) in natural waters from five sites along the Elizabeth River, Chesapeake Bay and 
near-shore Atlantic Ocean.  Utilizing isotopic mass balance (13C) and the novel interfac-
ing of a standard dissolved organic carbon analyzer with a stable isotope ratio monitoring 
system, results show that Dismal Swamp DOM enhanced the solubility of styrene from 
20-100%, relative to de-ionized water.  The ratio of styrene to DOM varies from about 0.04 
to 0.35 uM styrene/uM DOM as a function of location, season and molecular size.  We will 
correlate the molecular characteristics of DOM by FTIR with changes in model compound 
solubility for each sampling site over multiple seasons.

Abramson, L., School of Atmospheric and Marine Sciences, Stony Brook University, Stony 
Brook, NY, USA, lynn.abramson@yahoo.com;

Lee, C., School of Atmospheric and Marine Sciences, Stony Brook University, Stony 
Brook, NY, USA, cindy.lee@notes.cc.sunysb.edu;

Aller, R. C., School of Atmospheric and Marine Sciences, Stony Brook University, Stony 
Brook, NY, USA, raller@notes.cc.sunysb.edu

SINKING FECAL PELLETS AND AGGREGATES: DIFFERENCES IN EXCHANGE 
WITH SURROUNDING MATERIAL
The extent to which sinking particles disaggregate and exchange with surrounding mate-
rial affects the efficiency of POC export to the deep sea.  In 2003 and 2005, as part of the 
MedFlux project, we compared the pigment and amino acid compositions of sediment 
trap and in situ pump samples to assess exchange between sinking and suspended particles. 
Sinking particles were enriched in fecal pellet indicators and suspended particles in chlo-
rophyll and bacterial degradation products. These compositions remained consistent with 
depth, suggesting that exchange was limited.  Similar results were obtained in 2006 when 
particles with settling velocities and > 5 m d-1 were incubated in rotating tanks.  Individual 
phytoplankton and aggregates collected at 20 m by plankton tow underwent extensive 
exchange, as evidenced by repeated mass transfers and homogeneity in composition.  Fecal 
pellets collected at 200 m by NetTrap underwent little exchange, with some transfer of 
material into the sinking phase, but no subsequent disaggregation.  Unlike phytoplankton 
aggregates, fecal pellets appear to undergo little exchange with surrounding material during 
transit through the water column, resulting in highly efficient POC export.

Achilles, K. M., University of Hawaii / C-MORE, Honolulu, USA, kate.achilles@soest.
hawaii.edu;

Weersing, K. A., University of Hawaii / C-MORE, Honolulu, USA, weersing@hawaii.edu;
Grabowski, M. N., University of Hawaii / C-MORE, Honolulu, USA, mworkman@hawaii.edu;
Bruno, B. C., University of Hawaii / C-MORE, Honolulu, USA, barb@hawaii.edu
PROMOTING EDUCATION AND OUTREACH OPPORTUNITIES IN MICROBIAL 
OCEANOGRAPHY
The Center for Microbial Oceanography: Research and Education (C-MORE) is a recently 
established NSF-funded Science and Technology Center, comprised of six partner institu-
tions and headquartered at the University of Hawaii. C-MORE’s goals include educating 
and training a diverse population of teachers and students in microbial oceanography, 
providing professional development and training opportunities for scientists and educa-
tors, and improving public awareness of microbial oceanography. During its inaugural 
year, C-MORE emphasized K-12 teacher-training, which included shipboard experiences 
for science teachers and mini-grants to incorporate microbial oceanography into their 
curriculum. C-MORE is also developing partnerships with schools to help teachers create 
place-based curriculum that teaches students about cutting edge research, application of 
real-time data, and the global importance of marine microbes. During summer 2008, C-
MORE will be co-sponsoring a nationwide Teacher Workshop on microbial oceanography 
with two of its partner institutions: Monterey Bay Aquarium Research Institute (MBARI) 
and Oregon State University (OSU).

Acker, J. G., NASA GES DISC/RSIS Inc., Greenbelt, MD, USA, jim.acker@nasa.gov;
Herring, D., NASA GSFC, Earth Sciences Division, Code 610.3, Greenbelt MD, USA, 

dherring@climate.gsfc.nasa.gov;
Leptoukh, G., NASA GES DISC Code 610.2, Greenbelt MD, USA, Gregory.Leptoukh@

nasa.gov;
Shen, S., NASA GES DISC/George Mason University, Greenbelt MD, USA, sushen@

pop600.gsfc.nasa.gov;
Kempler, S., NASA GES DISC Code 610.2, Greenbelt MD, USA, Steven.J.Kempler@nasa.gov
THE GIOVANNI-NEO OCEANOGRAPHIC EDUCATION COOKBOOK
A collaboration between the Goddard Earth Sciences Data and Information Services 
Center (GES DISC) and the GSFC Earth Sciences Division is developing a prototype 
educational “cookbook”, facilitating the use of remote-sensing data products to enhance 
oceanographic knowledge. This resource will utilize the GES DISC Interactive Online 
Visualization ANd aNalysis Infrastructure (“Giovanni”) system and the NASA Earth 
Observations (NEO) image generation and analysis tool developed as part of the ESD edu-
cation and outreach activities.   Giovanni and NEO provide complementary functionality 
that allows in-depth examination of imagery and data utilizing Web browsers, with mini-
mal additional software requirements.   The prototype cookbook will be focused on re-
mote-sensing products with particular relevance to coastal zone and estuarine processes.  
The goal of the cookbook is to provide basic recipes for data visualizations and laboratory 
investigations that can be easily integrated into oceanographic instructional curricula.  The 
cookbook is also intended for the science-minded public, providing basic instructions for 
investigation of ocean and climate system processes using NASA remote-sensing data.

Ackerman , J. D., University of Guelph, Guelph, Canada, ackerman@uoguelph.ca;
Ragaz, P., University of Guelph, Guelph, Canada, pragaz@uoguelph.ca;
Nishihara, G. N., University of Guelph, Guelph, Canada, gnishihara@gmail.com
THE PHYSICAL ECOLOGY OF FENESTRATED MACROPHYTES
Macrophytes have specialized leaf morphologies including elongate, thin and highly 
dissected shapes. This is especially true for the fenestrated Madagascar lace plant 
(Aponogeton madagascarenis), which occurs in freshwater. The hypothesis that these 
morphologies increase the mass transfer of nutrients to aquatic plants (through increas-
ing surface area to volume ratios) was examined using Particle Image Velocimetry (PIV) 
methods. Specifically, PIV based measurements indicated that flow was restricted through 
the fenestrations at low velocities when mass transfer limitation would be important to 
plant productivity.  The Leakiness Ratio (measured flow/total hypothetical flow) ranged 
from 15 ± 5 % at 0.3 cm/s to 93 ± 1 % at 8.4 cm/s, which would indicate that the leaves 
act dynamically as paddles at low speeds vs. rakes at high speed (i.e., viscous to inertial 
transition).  Measurements of the O2 distribution around the leaves using microelectrodes 
support the conclusion that the plants respond physiologically to the flow.  Rather than 
promoting gas exchange at low velocities the fenestrations in the lace plant serve to reduce 
the hydrodynamic drag experienced on the leaves (e.g., 2.7 ± 0.4 x 10-2 N fenestrated 
models vs. 4.5 ± 0.7 x 10-2 N in solid models).

Adams, P. N., University of Florida, Gainesville, FL, USA, adamsp@ufl.edu;
Inman, D. L., Scripps Institution of Oceanography - UCSD, San Diego, CA, USA, dli@

coast.ucsd.edu
VARIABILITY IN DIVERGENCE OF LONGSHORE DRIFT AS A FUNCTION OF 
ENSO-DRIVEN DEEP WATER WAVE DIRECTION IN SOUTHERN CALIFORNIA
El Niño winter storms produce deep-water waves that are larger, longer-period, and more 
westerly-oriented than average, resulting in dramatic losses of beach sand and rapid sea 
cliff retreat.  We use NCEP-NCAR wave hindcasts as input conditions for SWAN simula-
tions to model nearshore waves and calculate longshore sediment transport rates along 
the Santa Barbara coast, Southern California.  Initial results indicate that locations of hot-
spots of coastal erosion (areas of negative divergence of littoral drift) are relatively stable, 
whereas magnitudes of potential beach volume loss vary strongly with deep-water wave 
direction. We model the spatial pattern of potential nearshore sediment volume change 
over the course of two, separate 7-day wave

Adolf, J. E., UMBI-Center of Marine Biotechnology, Balto, USA, adolf@umbi.umd.edu;
Bowers, H. A., UMBI-Center of Marine Biotechnology, Balto, USA, bowers@umbi.umd.edu;
Place, A. R., UMBI-Center of Marine Biotechnology, Balto, USA, place@umbi.umd.edu
CRYPTOPHYTES, KARLOTOXINS, AND BLOOM FORMATION BY THE 
ICHTHYOTOXIC DINOFLAGELLATE, KARLODINIUM VENEFICUM
K. veneficum  is a common member of the phytoplankton in coastal aquatic ecosystems, 
usually present at relatively low cell abundance, but capable of forming dense blooms that 
have been associated with fish kills worldwide. Typically these dense, ichthyotoxic blooms 
occur in highly eutrophic environments but a ‘triggering factor’  has yet to be identified. 
Cryptophytes can represent a significant portion of phytoplankton biomass in eutrophic 
environments, and K. veneficum  is well known to gain significant growth advantages 
through mixotrophic nutrition in culture, wherein cryptophyte algae are ingested result-
ing in 2-3 fold increases in growth rate. We hypothesize that prey abundance in eutrophic 
environments, particularly abundance of nano-planktonic cryptophytes, is a key ‘trigger-
ing factor’ for blooms by K. veneficum. Karlodinium veneficum produces an allelochemi-
cal, karlotoxin (KmTX), that allows it to effectively compete for cryptophytes, even in the 
presence of another heterotrophic predator, Oxyrrhis marina. Karlotoxin also inhibits 
feeding of O. marina on K. veneficum . We suggest a scenario wherein rapidly growing 
cryptophytes respond first to new nutrient inputs and are then consumed preferentially by 
toxic K. veneficum resulting in a bloom.

de Boer, A. M., University of East Anglia, Norwich, United Kingdom, a.deboer@uea.ac.uk;
Gnanadesikan, A., Geophysical Fluid Dynamics Laboratory, NOAA, Princeton, USA, 

Anand.Gnanadesikan@noaa.gov
MERIDIONAL DENSITY GRADIENTS DO NOT DRIVE OVERTURNING.
The idea that the Atlantic meridional overturning circulation (AMOC) is driven by its 
North-South density gradient is widely accepted in the climate and extended oceano-
graphic community, and exploited in a multitude of simplified ocean models. We first 
point out the weak basis for the theoretical scaling analysis that underpins the density-
driven overturning hypothesis. Second, we argue that the linear correlation between the 
meridional density gradient and the AMOC that is found in many numerical modeling 
studies does not proof the causal relation that is usually deduced from it. Using an Ocean 
General Circulation Model coupled to an Energy Moisture Balance Model that is uniquely 
set up to separate the dynamic and passive tracer properties of density (i.e., the model 
density is not calculated from the seawater equation of state in the usual way), we show 
that the AMOC is directly proportional to the tracer density while scaling inversely with 
the dynamic density. This indicates that the correlation found in previous studies is likely 
to be mostly a passive response of the temperature and salinity to the meridional over-
turning and has only indirect dynamical significance.
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Agboola, J. I., Hokkaido University, Sapporo, Japan, juliusia@ees.hokudai.ac.jp;
Kudo, I., Hokkaido University, Sapporo, Japan, ikudo@fish.hokudai.ac.jp
SPATIO-TEMPORAL ANALYSES OF NUTRIENTS AND PHYTOPLANKTON 
BIOMASS IN SUB-ARTIC COASTAL ENVIRONMENT OF JAPAN.
The patterns of nutrients and phytoplankton biomass (Chl a) are reported and related to 
the oceanographic conditions in spring, summer and winter, and in-plume and out-plume 
regions on the Ishikari Bay, Japan. Nutrients distribution in surface waters was character-
ized by the general tendency to decrease from spring to winter, and plume to out-plume 
region. In spring, when the in-sea diffusion of nutrients was highest, total Chl a biomass 
was at par in plume (2.30 mg m-3) and out-plume (2.39 mg m-3) region.  Marked seasonal 
differences in size fractions were also observed. When the water column was strongly 
stratified and nutrient concentrations were low at surface in summer, average total Chl a 
values were 0.80 mg m-3 and 0.38 mg m-3 respectively in plume and out-plume regions. In 
winter, the intrusion of nutrients into the plume region by intense vertical mixing and river-
ine inputs produced an increase of the total autotrophic biomass (7.36 mg m-3). This study 
illustrates how changes in environmental gradients of the coastal system in time and space 
are affected by seawater dilution, vertical mixing, biological activities and light attenuation.

Agrawal, Y. C., Sequoia Scientific, Inc., Bellevue, USA, yogi.agrawal@sequoiasci.com
LIGHT SCATTERING BY PARTICLES – NEW OBSERVATIONS AND DIRECTIONS
New instruments permit a fresh look at old problems – the volume scattering function and 
attenuation properties of particles. We have reported extensive variability in the small-angle 
forward scattering (0.1-20 deg.) in nature using the LISST-100. It’s small acceptance angle 
for optical  transmission measurement, permitted by use of lasers, suggests that measure-
ments with lamps and filters may have underestimated beam attenuation. VSF, spanning 
angles 0.016 to 20 degrees – a region that includes scattering by thermal microstructure 
-  was reported by scientists synthesizing VSF from two models of LISST-100. New data 
quantify how random shaped sediment grains scatter light at small forward angles, as 
distinct from spheres. This affects our past view of marine sediments as ‘equivalent spheres’. 
Other scientists have reported measurements of plankton. Our continuing extension of 
measurement of VSF in side angles (20-170 deg.) and then in backscatter (177-180deg.) has 
stimulated still newer instruments that are coming on line. In the presentation, I shall cover 
the methods, remarkable results, and future directions of our research.

Aguilar, C., University of Wisconsin-Milwaukee Great Lakes WATER Institute, Milwaukee 
WI 53204, USA, aguilar@uwm.edu;

Cuhel, R. L., University of Wisconsin-Milwaukee Great Lakes WATER Institute, 
Milwaukee WI 53204, USA, rcuhel@alum.mit.edu

DEEP CHLOROPHYLL MAXIMA DOMINATED BY PICOPLANKTONIC 
CYANOBACTERIA AT THE MID-LAKE REEF COMPLEX (MLRC) IN LAKE 
MICHIGAN.
Phytoplankton species composition and size distribution are key factors in their use 
as ecological indicators. Communities in Lake Michigan shifted from diatom and big 
cell-dominated to small cell picocyanobacteria-dominated phytoplankton. Picoplankton 
typically thrive under lower light conditions than diatoms, have a higher surface-to-
volume ratio for effective nutrient scavenging, do not utilize dissolved silicate, and are 
smaller than the preferred range for particles ingested by filter-feeding mussel populations 
(5-100 µm). In Lake Michigan, deep water columns and winter were refuges for large 
phytoplankton until Quagga Mussel invasion. After only three years with QM, dampened 
seasonal cycling of silicate indicated a basin-wide reduction of diatom production, and 
unicellular cyanobacteria became dominant in deep chlorophyll maximum (DCM) zones. 
Benthification is an important component in southern Lake Michigan, with accompany-
ing systematic changes in nutrient cycling activities. In the DCM, Synechococcus like cells 
reached populations of at least 210,000 cells/ml. The picoplankton layer at the MLRC can 
be as wide as 10m or as thin as 1m. DCM chlorophyll a remained similar (3-4µg/l) but late 
summer species composition changed dramatically to mostly <3µm cells.

Aguilar-Islas, A. M., University of Alaska Fairbanks, Fairbanks, USA, aaguilar@iarc.uaf.
edu;

Rember, R. D., University of Alaska Fairbanks, Fairbanks, USA, rrember@iarc.uaf.edu;
Wu, J., University of Alaska Fairbanks, Fairbanks, USA, jwu@iarc.uaf.edu
PHYSICAL AND CHEMICHAL CONTROLS ON THE DISSOLUTION OF AEROSOL 
IRON IN SEAWATER
The availability of surface iron has been shown to regulate productivity over large areas of 
the ocean. Based on observations and model results, the major external source of iron to 
the surface waters of the remote open ocean is derived from the deposition of iron-con-
taining aerosols. However, due largely to the different methods used to quantify aerosol 
iron dissolution, large uncertainties exist in the estimate of atmospheric available iron flux 
to the ocean. Here we present results from our studies addressing important factors affect-
ing aerosol iron solubility in seawater. 1) Type of aerosol (urban vs. near shore vs. remote 
marine aerosols). 2) Aerosol size (bulk vs. size fractionated aerosols).  3) Storage artifacts 
(solubility in fresh vs. frozen samples). 4) Leaching solutions (i.e. filtered seawater with 
natural iron-binding ligands, ligand-free UV seawater, deionized water). 5) Size fraction-
ation of iron in lecheates (colloidal vs. soluble fractions). Analysis was carried out using 
ID-ICPMS.

Agustí, S., IMEDEA Instituto MediterrÍ¡neo de Estudios Avanzados, Esporles, Mallorca, 
Spain, sagusti@uib.es;

Carrillo-Elkin, N., IMEDEA Instituto MediterrÍ¡neo de Estudios Avanzados, Esporles, 
Mallorca, Spain, vieance4@uib.es

THE EFFECTS OF UVR ON THE NET METABOLISM OF PLANKTONIC 
COMMUNITIES
Net community metabolism is an important descriptor of the role of biological processes 
in the carbon flow of the ecosystem. Data reporting the metabolic balance of marine 
planktonic systems is still limited, despite its relevance. Most measurements of planktonic 
net community production (NCP) have been performed incubating the samples in glass 
winkler bottles, which filter-out most UVB radiation. Stratospheric ozone did not recover 
the concentration reported before CFC’s emissions, with increasing UVB radiation reach-
ing the ocean surface at the present time. The recovery of ozone values is not expected 
before year 2050 and the impact of increased UVB over oceanic systems should be, how-
ever, quantified. The goal of this study was to provide present values of planktonic NCP 
measured when exposed to full (UVR+PAR) solar radiation, and, to evaluate how NCP 
deviate when UVB was removed.  We did so along a temporal study where the planktonic 
NCP of pristine coastal waters of Majorca Island (Mediterranean Sea) was measured.  The 
results indicated that UVB have an impact on the NCP of planktonic communities, and 
may turn the metabolic balance towards heterotrophy

Ahmed, S., City College of the City University of New York, New York, USA, ahmed@
ccny.cuny.edu;

Gilerson, A., City College of the City University of New York, New York, USA, gilerson@
ee.ccny.cuny.edu;
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FLUORESCENCE CONTRIBUTION TO THE REFLECTANCE SPECTRA IN 
COASTAL WATERS AND ITS APPLICATION TO RETRIEVAL ALGORITHMS
In recent work we parameterized the Chl fluorescence component of the reflectance spec-
tra for coastal waters as a function of [Chl], CDOM and mineral concentrations based on 
findings from both simulations and field measurements. In this model, variations in fluo-
rescence magnitude are attributed primarily to the variability of in absorption/scattering of 
water components, rather than to variations in the Chl fluorescence quantum yield, which, 
to be in conformity with results of observations and simulations, appears to be relatively 
stable at about 1 %. The scope of these results is generalized by extensive Hydrolight simu-
lations and field data from campaigns in the Chesapeake Bay, Georgia, and Long Island, 
NY which included measurements of hyper-spectral reflectance (GER, Satlantic), in water 
absorption and attenuation (AC-S, WET Labs) and sampling and extraction of [Chl] 
and TSS organic and inorganic mass components. They were used to analyze impacts of 
specific chlorophyll absorption spectra, illumination and viewing conditions, etc, on fluo-
rescence magnitudes in coastal waters. Fluorescence height (FLH) algorithm performance 
for MODIS, MERIS and multispectral imagery were also studied for various conditions to 
evaluate the utility of incorporating model relationships developed. 

Aiken, G. R., US Geological Survey, Boulder, Colorado, USA, graiken@usgs.gov
FROM SOURCE TO SEA: VARIATIONS IN BIOGEOCHEMISTRY OF DISSOLVED 
ORGANIC MATTER DELIVERED TO THE COAST
Terrestrially derived organic matter strongly influences the optical properties and re-
activity of dissolved organic matter (DOM) in rivers, estuaries and coastal waters. The 
concentrations, nature and reactivity of DOM, in turn, are largely determined by source 
materials, watershed geochemistry, oxidative processes and hydrology.  As a result, DOM 
in North American rivers exhibit a wide range of concentration (<80 to >4000 µM C* L-1) 
and specific ultra-violet absorbance (0.6 to >5 L *mg C-1 *m-1), an optical measurement 
that is an indicator of aromatic carbon content.  Different rivers, therefore, deliver DOM 
with different reactivities and optical properties to estuaries and coastal regions, thereby 
influencing the analyses of chromophoric dissolved organic matter (CDOM) in these 
environments.  The processes that control DOM in a given watershed are not well under-
stood, and it is presently difficult to predict the influences of climate change and resource 
management practices on DOM export to coastal regions. In this paper, insights gained 
from studies of the factors that control the nature and reactivity of terrestrially derived 
DOM from diverse freshwater environments will be presented.
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THE RED SEA OUTFLOW REGULATED BY THE INDIAN MONSOON
To investigate why the Red Sea water overflows less in summer and more in winter, we 
have developed a locally highresolution global OGCM with transposed poles in the 
Arabian peninsula and India. Based on a series of sensitivity experiments with different 
sets of idealized atmospheric forcing, the present study shows that the summer cessation 
of the strait outflow is remotely induced by the monsoonal wind over the Indian Ocean, 
in particular that over the western Arabian Sea. During the southwest monsoon (May–
September), thermocline in the Gulf of Aden shoals as a result of coastal Ekman upwelling 
induced by the predominantly northeastward wind in the Gulf of Aden and the Arabian 
Sea. Because this shoaling is maximum during the southwest summer monsoon, the Red 
Sea water is blocked at the Bab el Mandeb Strait by upwelling of the intermediate water of 
the Gulf of Aden in late summer. The simulation also shows the three-dimensional evolu-
tion of the Red Sea water tongue at the mid-depths in the Gulf of Aden. While the tongue 
meanders, the discharged Red Sea outflow water (RSOW) (incoming Indian Ocean 
intermediate water (IOIW)) is always characterized by anticyclonic (cyclonic) vorticity, as 
suggested from the potential vorticity difference.
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DEVELOPMENT AND EVOLUTION OF OPERATIONAL FORECAST SYSTEMS 
FOR THE COASTAL AND ESTUARINE ENVIRONMENT IN NOAA’S NATIONAL 
OCEAN SERVICE
NOAA’s National Ocean Service (NOS) applies hydrodynamic models for the development, 
transition and implementation of operational forecast systems (OFS) in U.S. estuaries, ports, 
lakes and the coastal ocean.  These systems have applications in the support of marine navi-
gation, emergency response, as well as marine ecological applications.  There are currently 
nine water bodies in which OFS’s are functioning (the Chesapeake Bay, the Port of NY/NJ, 
Galveston Bay, the St Johns River, and the five Great Lakes).  OFS’s are under development for 
the Columbia River, Delaware and Tampa Bays, as well as for Cook Inlet, AK and elsewhere.  
Once evaluated and deemed accurate by NOS standards, the OFS’s are transitioned into the 
operational environment.  The components of a OFS are discussed in terms of a
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BIO-PHYSICS OF SEABIRD OCCURRENCE IN THE NORTHERN CALIFORNIA 
CURRENT
Using data from Northeast Pacific GLOBEC 2000 and 2002 process cruises, we modeled 
the biological and physical factors that explain seabird occurrence during the upwelling 
season off Oregon. Seabird densities were derived from strip censuses conducted while 
underway during daylight. Covariates were derived from SeaSoar and HTI (acoustic) 
arrays, as well as fish trawls conducted along cruise tracks. In the past (Ainley et al. 2005, 
DSR II), we explored relationships only for the 2000 cruise and only with SeaSoar and 
uncorrected acoustic data. Herein adding estimates of prey biomass, we used statistical 
modeling, as well as GIS mapping, to explain occurrence patterns for the most abundant 
species. We present examples for Common Murre and Sooty Shearwater, the two most 
abundant and biomass-dominating seabirds in the California Current, coincident with the 
occurrence patterns of Humpback Whales and adult salmon. Results show an increasing 
association of predators with prey over time, as prey biomass decreases. The question 
arises whether these predators, along with frontal features, are affecting the spatial occur-
rence patterns of their prey.
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EFFECTS OF IRON ON SPACIAL AND TEMPORAL PHYTOPLANKTON 
DISTRIBUTION USING AN ECOSYSTEM MODEL (NEMURO) EMBEDDED IN A 
3-D GLOBAL MODEL
Interannual to interdecadal scale oscillations in atmosphere-ocean systems affect the 
environment for marine ecosystems by altering nutrient supply across the thermocline 

and horizontal advection. Trace metals such as iron, supplied by atmospheric dust and 
other sources, are important for limiting primary production. To investigate effects of 
iron on marine ecosystem, we used NEMURO (North pacific Ecosystem Model for 
Understanding Regional Oceanography; developed by MODEL Task Team of PICES 
(North Pacific Marine Science Organization)) embedded into a global three-dimensional 
physical-biogeochemical coupled model ‘3D-NEMURO’. We simulated changes in the 
lower trophic level ecosystems caused by climate variability, using a monthly climatologi-
cal average of the NCEP 6-hourly dataset as a surface forcing to drive the coupled model. 
The dust flux data used in the model is from the daily output of a global aerosol transport-
radiation model, SPRINTARS (Spectral Radiation-Transport Model for Aerosol Species). 
We compare the standard version of NEMURO to our newly developed version including 
on iron cycle, focusing on the effect of iron on primary production and distribution of 
phytoplankton.
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LONG-TERM NITRACLINE SHOALING AND DECREASED WATER COLUMN 
TRANSPARENCY IN THE SOUTHERN SECTOR OF THE CALIFORNIA CURRENT 
SYSTEM
We document a reduction in Secchi depth of 0.11 ± 0.01 m per year in the southern 
California Current System (LTER and CalCOFI region) over the period 1949 – 2004, 
reflecting a long term decrease in water clarity.  This change has been accompanied by a 
nitracline shoaling of 0.44 ± 0.10 m per year since 1969 and a parallel increase in mixed 
layer chlorophyll a concentration since 1984.  These changes have occurred despite a secu-
lar increase in density stratification in the CCS.  Increased stratification has been linked 
by others to decreased nutrient fluxes, reduced primary production, and reduced water 
transparency, contrary to our findings.  We consider several hypotheses to account for the 
observed changes in the CCS: (1) variations in nutrient concentrations in the California 
Undercurrent, which can be important source waters for upwelling in this region, (2) 
other variations related to the North Pacific Gyre Oscillation (NPGO – DiLorenzo et al., 
in review), (3) long-term changes in grazing pressure, and (4) variations in nutrients of 
anthropogenic origins.
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BUILDING A FRAMEWORK  FOR THE ECOLOGICALLY SUSTAINABLE 
DEVELOPMENT OF MARINE LIVING RESOURCES OF THE SULTANATE OF 
OMAN.
The extensive coastline of the Sultanate of Oman has shaped its culture, economy, history 
and its people for millennia. Today, the coastal marine resources are still of great economic 
importance and continue to influence the lifestyle of the people of Oman. Marine living 
resources along the coast of Oman are an endowment of biodiversity, provide food and 
energy resources and opportunities for tourism and recreation. Unfortunately, the con-
tinuous pressure of development threatens this marine environment primarily via over-
fishing, global climate change, habitat modification, and coastal zone pollution. A con-
tinuous monitoring program and research are key steps that will allow us to differentiate 
between anthropogenic and natural variability. We have been collecting data from three 
monitoring sites, two in the Gulf of Oman and one in the Arabian Sea from 2004 onwards. 
Data collected includes phytoplankton diversity, and hydrographic parameters such as 
temperature, salinity, nutrients and oxygen that will not only provide us with baseline data 
necessary for future studies on anthropogenic impacts on this ecosystem but also a better 
understanding of the seasonal and interannual changes associated with monsoonal forc-
ing. In this paper we address the seasonal monsoonal cycle and its impact on the biology 
of the coastal waters and use our findings to arrive at conclusions about how variability in 
phytoplankton and its environment could impact the food chain of this ecosystem
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BROADBAND WAVES OVER MUDDY SEAFLOOR
The loss of energy as a water wave propagates over cohesive and/or non-cohesive sedi-
ments is teated by existing models such as two layer fluid with viscous and viscoelastic 
lower layer, non-stiff bottom with porous or poroelastic properties, shear instability driven 
mud flow and turbulent mud-flow interactions. However, observations of a very strong 
attenuation of ocean waves in the muddy parts of Gulf of Mexico and Indian Ocean have 
raised new questions about the underlying mechanism of energy dissipation. In this study, 
evolution of a broadband wave spectrum over a muddy bottom, modeled as a linear mass-
spring-damper system, is considered numerically and results are compared with available 
field measurements. A mass-spring-damper bottom model admits up to four eigen-solu-
tions and offers an explanation for the newly observed phenomenon of greater energy 
dissipation in higher wave frequencies. An efficient numerical scheme based on a higher-
order spectral method is extended to include dispersion/dissipations terms and complex 
boundary conditions. A broadband incident wave is then subjected to the bottom model, 
and large-scale broadband interactions are studied.
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PRINCE WILLIAM SOUND SURFACE CIRCULATION INFERRED FROM A HIGH-
FREQUENCY SURFACE-CURRENT MAPPING RADAR AND DRIFTERS
Prince William Sound (PWS) is a semi-enclosed sea linked to the Gulf of Alaska along the 
south-central coast of Alaska.  From June - September 2004, surface currents in the central 
sound (50 km x 50 km) were observed using both high-frequency radar (HFR) and satel-
lite-tracked drifters. The M2 and the MM species are the dominant tidal constituents with 
typical speeds of ~5 - 30 cm/s. After de-tiding the data the HF radar and drifter data sets 
confirm a strong summer-mean cyclonic circulation in the central sound consistent with 
inferences from hydrography and models.  Mean velocities were ~10 - 20 cm s-1in the 
central sound and a maximum of ~50 cm s-1 in Hinchinbrook Entrance.  HFR-measured 
flow variations were large, but poorly correlated with observed winds from the central 
sound.  This variability is most likely due to wind-forced fluctuations in the Alaska Coastal 
Current over the adjacent shelf.  A comparison between drifter trajectories and HFR-de-
rived virtual drifter trajectories show
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NITROGEN INPUTS TO THE ALTAMAHA RIVER ESTUARY (GEORGIA, USA): A 
HISTORIC ANALYSIS.
The watershed of the Altamaha River, Georgia, is one of the largest in the southeastern 
U.S., draining 36,718 km2. Between the 1950s and the 2000s the average concentration of 
NO3 + NO2 in the estuary quadrupled while chlorophyll a more than tripled. We present 
nitrogen budgets for 1954 to 2002 that show a 32% increase in inputs to the watershed 
over the period. All of the increase occurred between 1954 and 1982, and there was actu-
ally a net decrease between 1982 and 2002. In keeping with this, the nitrogen load to the 
estuary has not increased significantly since the 1970s, when standardized water quality 
sampling began.  These results suggests that, even with a fast transit time (generally < 1 
week), increased nutrient loading from the watershed between 1954 and 2002 translated 
into an increase in estuarine phytoplankton concentration in this system. Our analysis 
also suggests that estuarine nitrogen concentration is now more responsive to low inflows 
than in the past.  These observations show the value of considering earlier baseline records 
when evaluating changes in loading.
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EFFECT OF DEPRESSED SATURATION STATE ON SETTLEMENT, POST-
SETTLEMENT SURVIVORSHIP, AND GROWTH OF PORITES ASTREOIDES AND 
MONTASTREA FAVEOLATA LARVAE
In conjunction with the projected increases in pCO2 of the coming century, coral growth 
and calcification are expected to decrease significantly. No published studies have inves-
tigated the effect of elevated pCO2 on early life history stages of corals. As coral recruit-
ment, post-settlement survivorship, and growth are critical to reef persistence and resil-
ience, it is of timely importance to better understand the repercussions of climate change 
on such processes. Larvae of Porites astreoides and Montastrea faveolata were collected 
from reefs in Key Largo, FL and subsequently settled and reared in controlled saturation 
state seawater. Three treatment levels were obtained (1M HCl additions) based on pres-
ent (380 ppm) and projected pCO2 scenarios for the years 2065 (560 ppm) and 2100 (720 
ppm). The effect of treatment water on settlement and post-settlement growth is being 
examined. Larvae were introduced to their respective treatments and allotted 96 hours 
to settle onto pre-conditioned limestone tiles. Settlement was confirmed by examination 
under a dissecting microscope. Settled larvae were placed in flow-through treatment tanks 
(25°C) and are currently being monitored for differences in survivorship and growth.
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COMMERCE, RESEARCH AND EDUCATION: CONTRIBUTIONS AND 
CHALLENGES OF MARINE EXTENSION WORK IN NOAA SEA GRANT 
PROGRAM-PUERTO RICO, MICHIGAN AND NATIONAL OFFICE
The National Sea Grant program represents NOAA’s nationwide university-based pro-
gram in support of coastal resource use and conservation. This study focuses on a histori-
cal and multi-sited ethnography that analyzes two local Sea Grant Programs and their 
connection to the overarching NOAA national goals from 1980-2000.The project aims to 
offer insight on how the extension agent position facilitates the resolution of coastal and 
marine management and tourism issues. The extension agents are staff who have an ex-

tensive knowledge of coastal resources, have the role of translating scientific information 
to coastal stakeholders, and assess the needs of coastal communities to report back to the 
program. Two local extension programs were examined with 36 in-depth interviews to 
understand how local programs respond to cultural and regional processes. Preliminary 
findings suggests that current challenges for Sea Grant agents include maintenance of 
non-advocacy and mediation roles among stakeholders, their positioning relative to re-
search especially conducting and delivering of science to public, and development of their 
multi-faceted skills sets essential to extension. This program suggests comprehensive ways 
for integrated resource management using bottom up approaches.
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CROSS-FRONTAL SURFACE TEMPERATURE AND VELOCITY STRUCTURE IN 
THE NEW JERSEY MID-SHELF FRONTAL ZONE
The cross-frontal structure of a density front, which occurs during the winter months 
along the 50m isobath, is examined using remote sensing observations of the New Jersey 
midshelf region. Shipboard observations show that cooler, fresher, less dense water is 
located inshore side of the front; however, little is known of the velocity structure in the 
frontal zone. Surface current fields from HF radar (CODAR) are analyzed along with 
surface thermal front observations to describe the spatial variability of surface flow with 
regard to the front. Cloud-cleared, Level 2 MODIS Thermal IR sea-surface temperature 
data from AQUA and TERRA from 2005 through 2007 are processed using an edge-de-
tection algorithm to determine the location and structure of the front. The front coordi-
nates are overlaid onto the long-range CODAR velocity field at the time of each respective 
satellite pass to extract the velocity at the front and in the far-field. The seasonal progres-
sion of the temperature and velocity fields are analyzed, and a statistical comparison of 
along-front velocities versus those in the far-field is performed to determine the presence 
or absence of a frontal jet.
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INTEGRATING SEASONAL AND CENTENNIAL RATES OF SEDIMENTARY 
PROCESSES ON THE OUTER CONTINENTAL SHELF AND SLOPE SEAWARD OF 
THE WAIPAOA RIVER, NEW ZEALAND
The continental margin seaward of the Waipaoa River was examined to determine the 
rates and products of sedimentary processes in an oceanographically dynamic and geo-
logically active margin.  Initial results, from short and long-lived radionuclides (Be-7 and 
Pb-210), showed that material was reaching and accumulating within the outer shelf and 
slope.  Radionuclide data from recent summertime and winter cruises provide insight into 
these processes.  Surface Be-7 activities and excess Th-234 seabed inventories suggest that 
fluvial sediment rapidly reaches the shelf break annually but enhanced delivery of fluvial 
material occurs during the winter.  Sediment is accumulating along the outermost shelf at 
rates of 0.5-1 cm/y, and transported off-shelf to accumulate in upper submarine canyons 
and slope gullies at rates up to 3 cm/y, and decreases to 0.1 cm/y in canyon and inter-
canyon sites below 1200 m water depth.  Hemipelagic sediment delivery is the dominant 
process along most of the margin.  In contrast, sedimentology of cores from the Poverty 
submarine canyon demonstrates that sediment initially deposited in the canyon head 
moves down-canyon episodically as discrete mass flows.
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EXTRATROPICAL INFLUENCES ON ENSO: THE SEASONAL FOOTPRINT 
MECHANISM
Fluctuations in internal atmospheric modes over the North Pacific in winter, especially the 
North Pacific Oscillation (NPO), impart an SST
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IN-SITU CHARACTERIZATION OF FINESCALE ZOOPLANKTON 
DISTRIBUTIONS USING A NEW DIGITAL IMAGING SYSTEM
Finescale data on the distribution, density, taxonomic composition, and in-situ orienta-
tion of zooplankton, are necessary to determine the relative role of physical and biological 
processes controlling their distributions.  Typically such information can only be provided 
by an imaging system, The primary objective of this project was to use a new imaging sys-
tem, the Self-contained Zooplankton Visualization System (ZOOVIS-SC) and evaluate its 
ability to resolve the finescale distribution, taxonomic composition, and in-situ orientation 
of plankton in the waters of Monterey Bay. Our results to date show that ZOOVIS-SC has 
the ability to resolve finescale plankton distributions including steep gradients in plankton 
densities and the in-situ orientation of individual planktors.  In addition, the system im-
aged delicate, yet ecologically important, organisms that are often destroyed by conven-
tional sampling samplers such as nets.  The image data provided by ZOOVIS-SC will be 
compared to coincident direct samples collected with a pump to compare the information 
provided by the two systems.
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SHIPBOARD AND MOORED OBSERVATIONS OF THE SPATIAL STRUCTURE OF 
NEAR-INERTIAL WAVES
Concomitant observations are presented of the horizontal/vertical structure and temporal 
content of near-inertial waves, with the ultimate aim of understanding their long-range 
propagation and potential for mixing the deep ocean.  Spatial transects of current shear 
measured from low-frequency shipboard Doppler sonars (reaching depths of 700-1200 m) 
on three cruises in the North Pacific show sloping features of O(100 m) vertical scales that 
are laterally coherent over hundreds of kilometers.  Using simultaneous and co-located 
moored timeseries, the features are unambiguously identifiable as near-inertial waves.  
North of 29 degrees, they slope predominantly downwards toward the equator, consistent 
with surface (wind) generation at a higher latitude and subsequent propagation toward 
the equator (where the local inertial frequency is lower).  South of 29 degrees, they still 
propagate equatorward but can have either slope, consistent with additional generation 
at mid-depth by parametric subharmonic instability.  The observations are presented and 
implications discussed.
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THE USE OF CONTINUOUS PROFILES OF OXYGEN AND NITRATE TO ASSESS 
THE SOURCES OF HALOCLINE WATERS IN THE CENTRAL ARCTIC OCEAN
The first continuous, vertical profiles of nitrate have been obtained from the Arctic Ocean 
during the 2007 field season of the North Pole Environmental Observatory.  Casts were 
collected from eleven stations using a Satlantic ISUS (in-situ ultraviolet spectrophotom-
eter) internally recording package.  Profiles of dissolved oxygen were also obtained via the 
simultaneous deployment of a Seabird SBE19 plus CTD equipped with a Seabird SBE 43 
O2 sensor. This data allows the first high-resolution observations of two chemical trac-
ers used to distinguish water-type contributions in this environment.  Such resolution 
is necessary because typical bottle casts through the ice cannot fully capture the various 
water types ventilating the Arctic halocline.  The nitrate and oxygen data are combined 
to calculate the NO parameter, where NO = 9 x NO3 + O2.  The NO parameter has been 
used previously to differentiate among source waters contributing to the halocline of the 
Arctic Ocean.  The vertical profiles of NO3, O2, and NO are analyzed to investigate the 
ventilation of the halocline in the central Arctic.  Additional chemical tracers measured 
from bottle samples collected at target depths of 20, 60, 80, 100, and 120 meters are used 
to support this analysis.  Such analysis should reveal more information regarding the 
circulation of halocline waters in the far northern reaches.

Allan, K. M.
McGowan, J. A., University of California, San Diego, San Diego, USA, jmcgowan@ucsd.edu
PELAGIC ECOSYSTEM  CHANGES IN THE NORTH PACIFIC
An important aspect of ecosystem communities is the order of numerical dominance 
structure of their species and/or functional groups. If these structures show pattern in 
space or time we may infer regulation. Pattern changes may, therefore, indicate a change 
in the dynamics of regulation of these complex systems. In the past half century the North 
Pacific has experienced substantial physical change. How has this affected community 

structure and function? Here, we compare aspects of physical structure and plankton 
functional group structure over 35 years of sample separation within and between two 
very different ecosystems; the oligotrophic Central Gyre and the productive California 
Current. We find that in spite of significant and persistent physical change , community 
dominance structure is largely resilient in both systems, But there were shifts in absolute 
abundance and in a few rank orders of abundance in both systems. The two systems ap-
pear to be becoming more alike in  structure and  its range of variability ,chiefly because 
the California Current community is now more spatially homogeneous.

Allard, R., Naval Research Lab, Stennis Space Center, USA, Richard.Allard@nrlssc.navy.mil;
Riedlinger, S., Naval Research Lab, Stennis Space Center, USA, Shelley.Riedlinger@nrlssc.

navy.mil;
Cook, J., Naval Research Lab, Morterey, CA, USA, John.Cook@nrlmry.navy.mil;
Geiszler, D., SAIC, Inc., San Diego, CA , USA
PROVIDING METEOROLOGICAL AND OCEANOGRAPHIC SUPPORT DURING 
AUVFEST 2007
The Coupled Ocean Atmosphere Mesoscale Prediction System (COAMPS®) and the Navy 
Coastal Ocean Model (NCOM) provided meteorological and oceanographic  support 
during AUVFEST 2007 near Panama City, FL for the period June 5-18, 2007. NCOM 
was forced with winds and surface forcing from COAMPS and included monthly river 
discharge, Oregon State University tides and data assimilation. Both models were run in 
nested mode with telescoping grids of 15, 5 and 1.67 km. The inner-nest of NCOM was 
used to provide environmental support for mission planning software used in conjunction 
with a solar-powered autonomous underwater vehicle. Comparisons of NCOM currents 
in the upper 5 meters of the water column show good agreement in magnitude and direc-
tion with an ADCP deployed by the Naval Oceanographic Office near 30.06°N 85.65°W.  
Future work will examine the impact of two-way coupling at the air-sea boundary using 
the Earth System Modeling Framework. ®COAMPS is a registered trademark of the Naval 
Research Laboratory

Allen, A. A., U.S. Coast Guard, Office of Search and Rescue, Groton, CT, USA, Arthur.
A.Allen@uscg.mil;

Howlett, E. M., ASA, Narragansett, RI, USA, ehowlett@asascience.com
U.S. COAST GUARD’S SEARCH AND RESCUE OPTIMAL PLANNING SYSTEM 
(SAROPS) OPERATIONAL USE OF SURFACE CURRENT PRODUCTS AND THE 
DETERMINATION OF THEIR UNCERTAINTIES
The U.S. Coast Guard has been using SAROPS since January 2007 at all fifty of its opera-
tional centers to plan search and rescue missions. SAROPS relies on an Environmental 
Data Server (EDS) that integrates global and national ocean and meteorological observa-
tion and forecast data. The server manages spatial and temporal aggregation of hindcast, 
nowcast, and forecast data so the SAROPS controller has the best available data for search 
planning. The EDS provides data from: the Navy’s Global NCOM model, the 5 NOAA 
NOS Great Lakes models; and the NOAA NCEP North Atlantic HYCOM model, in addi-
tion to the surface winds from the NOAA NCEP NAM and GFS models. Also residing on 
the EDS are the west and east coast ADCIRC models of the tidal currents and the histori-
cal ship-drift currents seasonal averaged by Mariano. Data from regional coastal areas 
has also been integrated. The surface current products were compared with the USCG 
deployed CODE drifters at hourly intervals to provide estimates of uncertainty following 
the technique first developed by Ullman, O’Donnell, Kohut, Fake and Allen (2006).

Allen, J. I., Plymouth Marine Laboratory, Plymouth, United Kingdom, jia@pml.ac.uk
SKILL ASSESSMENT OF MARINE BIOLOGICAL MODELS: A SHORT TUTORIAL
Marine systems models are becoming increasingly complex and sophisticated, and are 
increasingly used to support high stakes decisions.  For such applications it is imperative 
that the model capabilities are understood, however far too little attention is been paid 
to model errors and the extent to which model outputs actually relate to ecosystem pro-
cesses. This requires quantitative rather than qualitative approach.  The level of model skill 
assessment and choice of metrics is context specific; we cannot rely on a single metric to 
define model skill. The routine application of model skill assessment is required if we are 
to understand the limitations of our models and improve model forecast skill. By way of 
introduction a number of approaches from simple univariate statistics through to Taylor 
diagrams, binary discrimination and multivariate analysis will be presented illustrated 
using examples from 3D coupled hydrodynamic ecosystem models applied to both the 
North Sea and the Global Ocean

Allen, L., Savannah State University, Savannah, USA, latrisha_allen@hotmail.com
THE EFFECTS OF PBDE-47 ON THE BENTHIC AMPHIPOD, LEPTOCHEIRUS 
PLUMULOSUS, AND POLYCHAETE, STREBLOSPIO BENEDICTI: A BREIF 
OVERVIEW
Polybrominated Diphenyl Ethers (PBDEs) are used to reduce the flammability of con-
sumer products.  PBDEs enter the environment from decomposing materials such as 
domestic/industrial waste, the incineration of waste, industrial production of PBDEs, 
and electric equipment use.  PBDEs accumulate in marine sediments and pose a threat 
to wetland ecosystems because they are resistant to degradation and are lipophilic.  
PBDEs can bioaccumulate into infaunal benthic invertebrates and fishes; at high levels 
PBDEs cause endocrine disruption, neurotoxicity, and carcinogenic activity. Of the 209 
congeners of PBDEs, PBDE-47 is one of the most prominent in studies from around the 
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world. The proposed research will investigate 1) the toxicity of PBDE-47 on the survival 
and reproduction of two benthic invertebrates and 2) the prevalence of PBDEs in natural 
sediments.  In vitro sediment bioassays will be used to assess the LC50, NOEC, and LOEC 
of the benthic amphipod  (L. plumulosus) and polychaete (S. benedicti).  GC/MS will be 
performed on local sediments to determine concentrations and to assess the level of threat 
in coastal Georgia.

Allen, S. E., University of British Columbia, Department of Earth and Ocean Sciences, 
Vancouver, Canada, sallen@eos.ubc.ca;

Collins, A. K., Bedford Institute of Oceanography, Dartmouth, Canada;
Jang, K., University of British Columbia, Department of Earth and Ocean Sciences, 

Vancouver, Canada;
Wolfe, M., University of British Columbia, Department of Earth and Ocean Sciences, 

Vancouver, Canada
PHYSICAL CONTROLS ON THE TIMING OF THE SPRING BLOOM IN THE 
STRAIT OF GEORGIA
The Strait of Georgia is a semi-enclosed coastal sea with a strong estuarine circulation. 
The growing season starts with a classic spring bloom followed by strong summer pro-
ductivity. We have coupled a one-dimensional vertical-mixing model that uses a K-Profile 
parameterization of the boundary layer to a NPZD-class of biological model with 2 to 12 
compartments. Two-dimensional physical processes, such as the estuarine circulation, 
are parameterized. The model is forced with hourly meteorological data and daily river 
data. The coupled biophysical model has been successfully used to determine the physical 
factors that control the arrival time of the spring bloom. The one-dimensional model was 
used to produce an empirical relationship between wind, cloud-fraction and the timing 
of the spring bloom.  This relationship has been successfully used to predict the bloom in 
2006 and 2007.  Using historical data, the timing of the spring bloom over the last 30 years 
has been modelled.  We will discuss the interannual variations we see and importance of 
the climate warming of the Strait to the bloom timing.

Allen, S. S., Australian IMOS Office, Sandy Bay, Australia, simon.allen@csiro.au;
Meyers, G., Australian IMOS Office, Sandy Bay, Australia, gary.meyers@imos.org.au
THE AUSTRALIAN INTEGRATED MARINE OBSERVING SYSTEM - FIRST STEPS
In May 2007 the Australian Government funded the first phase of an Integrated Marine 
Observing System. The IMOS, is a nation-wide collaborative program designed to ob-
serve the oceans around Australia.  IMOS partners comprise of the majority of Australian 
universities and agencies with capability in ocean and marine research to implement and 
operate 11 facilities for the collection and distribution of ocean observing data. The facili-
ties are:
1. Argo Australia 
2. Enhanced Measurements from Ships of Opportuniity (SOOP)
3. Southern Ocean Automated (in-situ) Time Series Observations (SOTS)
4. Australian National Facility for Ocean Gliders (ANFOG)
5. Autonomous Underwater Vehicle Facility (AUV) 
6. Australian National Mooring Network<
7. Australian Coastal Ocean Radar Network (ACORN) 
8. Australian Acoustic Tagging and Monitoring System (AATAMS)
9. Facility for Automated Intelligent Monitoring of Marine Systems (FAIMMS)
10. eMarine Information Infrastructure (eMII) 
11. Satellite Remote Sensing (SRS)
This paper describes each of the facilities and the challenges associated with observing 
system capability building in Australia. The unique characteristics of an Australian IMOS 
are highlighted and discussed.

Allende-Arandía, M. E., UNAM, Mexico, City, Mexico, maru.allalt@gmail.com;
Zavala-Hidalgo, J., UNAM, Mexico, City, Mexico, jzavala@atmosfera.unam.mx;
Mateos-Jasso, A., UNAM, Mexico, City, Mexico, adriana_0423@yahoo.com.mx
A NUMERICAL STUDY OF TEMPERATURE VARIABILITY IN THE VERACRUZ 
CORAL REEF SYSTEM
The Gulf of Mexico is a marine ecosystem which can observe a blend of ecology charac-
teristics of tropical and template environments. The Veracruz Coral Reef System (VCRS) 
is a natural protected zone that covers an area of 400 square kilometers in the vicinity of 
Veracruz Port, and the locality of Boca del Río and Antón Lizardo. The VCRS is composed 
of a group of 11 reefs that are localized in front of Boca del Río and Veracruz City and 
another group of 12 reefs, of mayor structure than the last one before located in front of 
the community of Antón Lizardo. With the global warming tendency, it was observed in 
coral reefs substantial impacts in the structure of the community during warm periods. In 
this work 10 years of an ocean model data forced with realistic wind stress and heat fluxes 
fields are analyzed to determine the vulnerability of coral reefs to temperature extreme 
events. We found that during summer the upwelling conditions in the zone reduces the 
extreme warming except for the upper thin layer. On the other hand during the spring 
season, which is characterized by calms, the temperature may raise into warning levels. In 
addition, the low significant wave height observed during calms reduces the mixing and 
circulation in the reefs lagoon increasing the temperature rise.

Aller, R. C., School of Marine and Atmospheric Sciences, Stony Brook University, Stony 
Brook, USA, raller@notes.cc.sunysb.edu

THE UNSTEADY BENTHIC PUMP: SUCKING, SPITTING, AND PULSING.
The uptake or release of metals and nutrients at the seabed are highly unsteady over a 
wide-range of spatial and temporal scales.  Elemental carrier phases including Fe,Mn-
oxides, silicates, sulfides, and biomass are formed, destroyed, and reformed within a spec-
trum of physical and biogenic transport conditions.  In bioturbated sediments, oscillating 
redox and acid-base reactions are coupled to feeding, burrowing, and irrigation, produc-
ing heterogeneous flux patterns on the scales of individuals and reflecting species-specific 
adaptations.  These flux patterns can be quantified using novel optical sensors.  Periodic or 
intermittent loading of the seabed with plankton bloom debris results in rapid excursions 
of reactions and pulsed exchange of metals.  Episodic physical reworking of deposits, par-
ticularly along continental margins, entrains reactive debris, drives unsteady redox cycles, 
mobilizes Fe and Mn, and redistributes a variety of metals and metalloids.  Mobile muds 
extending ~100-1000 km scales, for example, are found in metal-oxide rich tropical deltas 
(Amazon-Guianas; Gulf of Papua dispersal systems).  Conditional time-series sampling of 
seabed fluxes and application of integrative tracers of exchange (U/Th series) are required 
to resolve the dynamics and mean behavior of the benthic pump.

Allison, L. C., University of Reading, Reading, United Kingdom, l.c.allison@reading.ac.uk;
Johnson, H. L., University of Oxford, Oxford, United Kingdom, Helen.Johnson@earth.

ox.ac.uk;
Marshall, D. P., University of Oxford, Oxford, United Kingdom, marshall@atm.ox.ac.uk
ADJUSTMENT IN THE ANTARCTIC CIRCUMPOLAR CURRENT AND THE 
GLOBAL PYCNOCLINE
In this study we consider an idealized, reduced gravity ocean model, in which the 
Antarctic Circumpolar Current (ACC) is spun-up from rest. The surface pycnocline is 
initially flat and shallow. Southern Ocean winds and diapycnal mixing are applied, causing 
the global pycnocline to deepen and the ACC to spin up. This deepening is arrested by 
eddy-induced transports and surface buoyancy loss in the Southern Ocean. This method 
allows us to identify the basic processes which control the adjustment and equilibrium 
state of the ACC, and the mechanisms by which the changes are communicated from 
and to the rest of the global ocean. A surprising conclusion is that if diapycnal mixing is 
important for establishing the global pycnocline (and strength of the Atlantic Meridional 
Overturning Circulation) then it is also an important driver of the ACC. A predictive 
theory for the adjustment timescale, equilibrium pycnocline depth and ACC transport is 
presented for single- and multiple-basin domains. The analytical theory is compared with 
results from the numerical simulations.

Allison, M. A., University of Texas Institute for Geophysics, Austin, USA, mallison@mail.
utexas.edu;

Duncan, D. A., University of Texas Institute for Geophysics, Austin, USA, dduncan@
ig.utexas.edu;

Sheremet, A., University of Florida Civil and Coastal Engineering, Gainesville, USA, alex@
coastal.ufl.edu;

Jaramillo, S., University of Florida Civil and Coastal Engineering, Gainesville, USA, 
sjaram1@ufl.edu

FLOC BEHAVIOR IN HIGH TURBIDITY WINTER STORM EVENTS ON THE 
ATCHAFALAYA DELTA INNER SHELF, LOUISIANA
Field deployment of bottom tripods (Feb-Apr 2006 and 2007) for the ONR MURI pro-
gram collected 2 Hz measurements of boundary layer dynamics during cold-front high 
wave-current events.  One pod was deployed with a Sequoia LISST 100C at z = 1.25 m, 
which measures suspended particulates of 2.5-500 µm size.    Size distribution was gener-
ally bimodal over all frontal energy periods: a discrete particle mode at 46 µm, and a floc 
mode at 239 µm.  Frequencies were also increasing (3rd mode) at the largest ring angle 
(mean size 460 µm), indicating larger flocs are present.  During the increasing phase of 
strong currents or swell, and, significantly, even at strong and constant wave-current 
conditions, floc breakage occurred steadily over periods up to 24h.  The latter suggests 
relatively long periods are necessary for floc size distributions to reach equilibrium with 
ambient energy.  Optical transmission decreased during these periods as a function of 
both 1) resuspension and 2) breakage of flocs increasing particle numbers and optical 
scattering.   During the strongest pre-frontal phases, turbidities rose at intervals to levels 
(>1.3 g/l) below the 15% transmission for reliable size data, even with an 80% path reduc-
tion on the LISST.  During the 6h post-frontal declining phase, larger flocs (>186 µm) 
re-formed to become the dominant component in low wave and current stress conditions, 
and less dominantly, in high swell and low currents.
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Al-Mansouri, H. A., Kuwait Institute for Scientific Research, Kuwait, Kuwait, hhadei@
mfd.kisr.edu.kw;

Al-Yamani, F. Y., Kuwait Institute for Scientific Research, Kuwait, Kuwait, fyamani@mfd.
kisr.edu.kw

TEMPORAL VARIABILITY IN TOTAL SUSPENDED SOLID CONCENTRATION IN 
THE NW ARABIAN GULF IN RELEVANCE TO SHATT AL-ARAB RIVER DISCHARGE.
Kuwait is situated in the northwestern side of the Arabian Gulf. Kuwait’s northern waters 
are affected by Shatt al-Arab river discharge. A one-year (January 2006 – January 2007) 
study was conducted to determine the concentration of total suspended solids (TSS) in 
Kuwait’s waters.  Seven stations were selected covering Kuwait’s waters from north to 
south.  Water samples were collected by Niskin bottle, filtered by Whatman GF/F filter (47 
µm in diameter), precombusted in a muffle furnace, and weighed on an electronic bal-
ance (accuracy of  +/- 0.01 mg ).  Results indicated higher concentrations of TSS close to 
river discharge, which significantly decreased moving southward from the river influence.  
There was a difference between TSS values for the period of marsh drainage (ended in 
2003) and the period of marsh rehabilitation which started in 2004.

Al-Rifaie, K. S., Kuwait Institute for Scientific Research , Kuwait, Kuwait, krifaie@mfd.kisr.
edu.kw;

Al-Yamani , F. Y., Kuwait Institute for Scientific Research , Kuwait, Kuwait, fyamani@mfd.
kisr.edu.kw

SIGNIFICANCE OF THE FRESHWATER INPUT FROM SHATT AL ARAB RIVER ON 
KUWAIT’S BACTERIOPLANKTON ABUNDANCE
Bacteria carry out a number of significant biological functions in the marine environment 
and are especially evident in the anaerobic zone of sediment. Some of the bacterial activi-
ties in the oceanic waters include converting and translocation of minerals.  Elements such 
as nitrogen, carbon and phosphors, which become incorporated in organic components 
of plant and animal tissues, have a cyclical flow through food chains.  Moreover, bacte-
rioplankton are food for microzooplankton. As a result bacterioplankton are major com-
ponents of the marine food web. Microbial community in the Arabian Gulf has not been 
extensively studied. This study focuses on the bacterioplankton community in the north-
ern waters of Kuwait, which are influenced by Shatt Al-Arab River discharge. The results 
indicate that bacterioplankton community in the northwestern Arabian Gulf have rela-
tively high biomass (average 3.18 x109 bacteria/l) in comparison with bacterial abundance 
in ocean surface waters, which is generally less than 1 x 10^9 bacteria/liter. They have high 
carbon demand (average ratio 1.4) relative to the local primary production (average 152.89  
gC/l/day). The study addresses the subject of temporal and spatial distribution of bacterio-
plankton in the NW waters of the Arabian Gulf.

ALSAID, T. T., UNIVERISTY OF SOUTHAMPTON, SOUTHAMPTON, United 
Kingdom, tfa@noc.soton.ac.uk;

Schroeder , D., MARINE BIOLOGICAL ASSOCIATION  , PLYMOUTH, United 
Kingdom, dsch@mba.ac.uk;

TAYLOR, A., The University of North Carolina, Wilmington, Wilmington , USA, tay-
lora@uncw.edu;

ACHTERBERG, E., UNIVERISTY OF SOUTHAMPTON, SOUTHAMPTON, United 
Kingdom, eric@noc.soton.ac.uk

THE ROLE OF EMILIANIA HUXLEYI SPECIFIC VIRUSES ON COPPER CYCLING
Phytoplankton influence the cycling and distribution of Cu in oceanic and coastal waters. 
Viruses are known to infect a range of phytoplankton species and thus may influence 
copper speciation in these waters. The objective of our work was to examine the effects 
of Emiliania huxleyi growth, senescence and decay on Cu speciation. Total dissolved 
Cu were near constant in the control and virus infected cultures. However, labile Cu 
decreased with incubation time in both cultures. Particulate Cu in the control cultures 
increased with time, and was therefore related with algal biomass. Similarly, in the virus 
infected cultures the particulate Cu increased with time, until the cells crashed due to viral 
infection. Cu per cell decreased during algal growth in virus free cultures. Viral lyses of 
Emiliania huxleyi  caused a sharp increase in Cu per cell. Ligand production in the control 
culture decreased the free aqueous Cu concentration [Cu2+] with time. The lowest [Cu2+] 
in the control culture was between 6.73-5.1510-13 M, coinciding with the highest organic 
ligand concentrations. Also in the virus infected culture, [Cu2+] decreased when enhanced 
organic ligand concentrations were observed. In the virus infected culture, there was no 
increase in the dissolved Cu fraction in response to the decrease in the particulate Cu. It 
was hence hypothesized that the virus particles play a direct role in the Cu cycling.

Alsdorf, D., Ohio State, Byrd Polar Research Center, Columbus, USA, alsdorf.1@osu.edu;
Andreadis, K., U. Washington, Civil Engineering, Seattle, USA, kostas@hydro.washington.edu;
Lettenmaier, D., U. Washington, Civil Engineering, Seattle, USA, dennisl@u.washington.edu;
Moller, D., Cal Tech, JPL, Pasadena, USA, delwyn.moller@jpl.nasa.gov;
Rodriguez, E., Cal Tech, JPL, Pasadena, USA, ernesto.rodriguez@jpl.nasa.gov;
Bates, P., U. Bristol, Geographical Sciences, Bristol, United Kingdom, paul.bates@bristol.uk;
Mognard, N., CNES, Toulouse, France, nelly.mognard@cnes.fr;
WATER HM Participants, Ohio State University, Columbus, USA, alsdorf.1@osu.edu
VIRTUAL MISSION FIRST RESULTS SUPPORTING THE WATER HM SATELLITE 
CONCEPT
First results demonstrate that: (1) Ensemble Kalman filtering of VM simulations recover 
water depth and discharge, reducing the discharge RMSE from 23.2% to 10.0% over an 84-

day simulation period, relative to a simulation without assimilation.  The filter also shows 
that an 8-day overpass frequency produces discharge relative errors of 10.0%, while 16-day 
and 32-day frequencies result in errors of 12.1% and 16.9%, respectively.  (2) SRTM mea-
surements of water surfaces along the Mississippi, Missouri, Ohio, and Amazon rivers, as 
well as smaller tributaries, show height standard deviations of 5 meters or greater (SRTM 
is the heritage for WATER HM).  These large errors require several hundred kilometer 
reach lengths to estimate slope and hence discharge in the empirical Manning’s method.  
Nevertheless, discharge estimates are reasonable and can be within 10% of gauged values.  
(3) River channel widths are key for determining the capability of WATER HM to resolve 
flow hydraulics. Automated measurements of channels, as classified in NLCD92 (a 30m 
product from the USGS Land Cover Institute), show detailed coverage throughout the 
Ohio River Basin, including channels with annual discharge of 150 cms, draining 12,500 
sqkm.  (4) Conventional profiling altimetry misses 75% of all lakes in the world because 
there are hundreds of kilometers between orbital tracks.

Altabet, M. A., U Mass Dartmouth/ School for Marine Science and Technology, New 
Bedford, USA, maltabet@umassd.edu;

Chai, F., U Maine/School of Marine Sciences, Orono, USA, fchai@umaine.edu;
Gangopadhyay, A., U Mass Dartmouth/ School for Marine Science and Technology, New 

Bedford, USA, avijit@umassd.edu
HIGH-RESOLUTION MODEL SIMULATION OF THE SUBOXIC ZONES OF THE 
EASTERN TROPICAL PACIFIC
Suboxic intermediate waters of the world’s oceans dominate globally important redox-sen-
sitive processes. However, the relative roles of physical and biogeochemical forcing of their 
extent and intensity as well as response to climate-change phenomena remain unclear.  In 
particular, suboxic zones may be sensitive to future global warming.  We are using a high-
resolution, coupled physical-biogeochemical numerical model, evaluated with available 
observational data, to explore the contributions of processes critical to the development 
of suboxic intermediate-water regions in the Eastern Tropical Pacific (ETP).  In order to 
resolve critical details of the equatorial and tropical circulation, we employ a Regional 
Ocean Model System (ROMS) with 50 km resolution for the Pacific Ocean.  The biogeo-
chemical component is based on the Carbon, Si(OH)4, Nitrogen Ecosystem (CoSINE) 
model.  Initial results are promising in showing good agreement between modeled oxygen 
and the observed annual mean oxygen concentration based on NODC climatology. In 
particular for the ETP, the model captures the suboxic conditions below 100m, the differ-
ence in vertical extent between the northern and southern suboxic zones, as well as their 
geographic distribution.

Altieri, K. E., Rutgers University, New Brunswick, USA, altieri@marine.rutgers.edu;
Perri, M. J., Rutgers University, New Brunswick, USA;
Turpin, B. J., Rutgers University, New Brunswick, USA;
Seitzinger, S. P., Rutgers University, New Brunswick, USA
IN-CLOUD PHOTOCHEMISTRY OF WATER SOLUBLE ORGANIC GASES AND ITS 
RELEVANCE TO ATMOSPHERIC DOC/DON DEPOSITION
In this work aqueous phase reactions of methylglyoxal, a ubiquitous atmospheric carbonyl 
compound formed from biogenic and anthropogenic VOCs (Kawamura and Yasui, 2005), 
and hydroxyl radical with and without nitric acid were conducted to simulate in-cloud 
reactions.  A major contribution of this work is the measurement of reaction products, 
including organic acids and oligomers by electrospray ionization mass spectrometry 
techniques.  We will discuss the proposed aqueous phase reaction mechanism, the effect 
of nitric acid on product formation, and the potential importance of cloud processing to 
deposition of DOC and DON.  The source of DON in atmospheric waters is yet unknown 
and this work provides insight into the potential contribution of cloud photochemistry 
to atmospheric DON formation.  DON in atmospheric waters contributes 20-80% to 
the total nitrogen deposition to the ocean (Cornell et al., 2003). Atmospheric deposition 
of nitrogen and nitrogen fixation are the only sources of non-recycled nitrogen to the 
open ocean and there is evidence that a significant fraction of DON in wet deposition is 
bioavailable (Seitzinger and Sanders, 1999) making it a potentially important control on 
marine productivity.

Alupay, J. S., University of California, Davis, Davis, USA, jsalupay@ucdavis.edu;
Pitman, R. L., Southwest Fisheries Science Center- NOAA, La Jolla, USA, robert.pitman@

noaa.gov;
Ballance, L. T., UCSD- Scripps Institution of Oceanography and Southwest Fisheries 

Science Center- NOAA, La Jolla, USA, lisa.ballance@noaa.gov
INTERANNUAL VARIATION IN FORK LENGTH OF FLYINGFISH FROM THE 
EASTERN TROPICAL PACIFIC
The El Niño Southern Oscillation (ENSO) is an ocean-atmosphere coupling event that 
consists of warm El Niño and cool La Niña phases. The ENSO affects many systems 
including oceanic tropical regions like the eastern tropical Pacific (ETP). An important 
ETP community affected by ENSO variation is the tuna-dolphin assemblage. Past studies 
have concentrated on influences of ENSO variation on apex predators, such as dolphins. 
This study focuses on mid trophic-level organisms, specifically flyingfish collected be-
tween August and November during ten years (1986 – 2004). The goal is to examine fork 
lengths of 21 species of flyingfish to determine the influence of interannual variation in 
growth rates. Histograms of fork length provide a means to compare monthly and yearly 
patterns. Preliminary results indicate interannual variation in flyingfish growth rates and 
clear seasonal patterns that vary on an annual basis. This is important to ecosystems stud-
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ies, specifically for the tuna-dolphin assemblage because flyingfish are key dolphin prey. 
Observed variations in flyingfish can provide a possible explanation for the lack of dolphin 
recovery in tuna-dolphin assemblages of the ETP.

Alvarado Bustos, R., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, 
ruevar@pol.ac.uk;

Huthnance, J., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, jmh@
pol.ac.uk;

Krahmann, G., IfM-Geomar, Kiel, Germany, gkrahmann@ifm-geomar.de;
Hobbs, R., University of Durham, Durham, United Kingdom, r.w.hobbs@durham.ac.uk
MIXING IN THE GULF OF CADIZ USING XBT DATA
Images from acoustic reflections in the water column were obtained during the EU-
funded GO experiment in the Gulf of Cadiz, and oceanographic data at the same place 
and time were also collected.  The experiment(www.dur.ac.uk/eu.go/) focused on a section 
across the Mediterranean Water flow against and down the continental slope. The present 
analysis concerns the data on the continental slope at one end of the seismic section. XBT, 
XCTD and CTD sections were taken on the slope to analyze the properties of the water 
column. The XBT provide fine resolution in space and time, and are analyzed to estimate 
diffusivity and mixing parameters. This is also related with the local circulation and in-
ternal wave contributions using data from ADCPs and moored temperature loggers. The 
finer resolution of the XBT and seismic data gives a new view on the mixing. Different 
ways to compare seismic and oceanographic data will be discussed.

Alvarez, F., Texas A&M University at Galveston, Galveston, USA, federico.alvarez3@
gmail.com;

DiMarco, S. F., Texas A&M University, College Station, USA, sdimarco@tamu.edu;
Kurtz, J. C., Environmental Protection Agency-Gulf Ecology Division, Gulf Breeze, USA, 

kurtz.jan@epa.gov;
Quigg, A. S., Texas A&M University at Galveston, Galveston, USA, quigga@tamug.edu
SHIPBOARD PHOSPHORUS, NITROGEN AND SILICA NUTRIENT LIMITATION 
ASSAYS USING IN-VIVO PHYTOPAM FLUORESCENCE IN THE NORTHERN 
GULF OF MEXICO.
Our objective was to investigate the importance of nutrient limitation of phytoplankton 
production in coastal waters of the Northern Gulf of Mexico. Resource limitation assays 
were performed on 8 cruises from the summer of 2005 to the summer of 2007 during 
NOAA funded Mechanisms Controlling Hypoxia program and EPA’s Gulf Hypoxia 
Modeling Framework program. Twenty-four to forty-eight hour ship board experiments 
were conducted in which surface water was supplemented with additions of NO3, PO4, 
SiO4, NO3+PO4, NO3+PO4+SiO4 and with no added nutrients (control) at 50% irradi-
ance. Changes in phytoplankton biomass and photosynthetic activity were calculated from 
in-vivo fluorescence measured with a PhytoPAM (Pulse Amplitude Modulated) fluorome-
ter. Additional samples were taken to measure chlorophyll concentration using traditional 
methods. Our findings reveal that phytoplankton could be N-limited, P-limited and occa-
sionally N and P co-limited, but never Si limited in the Northern Gulf of Mexico.  The type 
of nutrient limitation was dependent on water quality (‘brown’, ‘green’ versus ‘blue’ waters) 
and season.  The Mississippi River and Atchafalaya River plumes greatly influence water 
quality on a seasonal basis, and so, potentially phytoplankton production.

Alverson, K., IOC of UNESCO, Paris, France, k.alverson@unesco.org
AN INTEGRATED, OPERATIONAL GLOBAL OCEAN OBSERVING SYSTEM
The Global Ocean Observing System (GOOS) has been in existence for over a decade. 
During this first decade, GOOS has been primarily engaged in planning observational 
strategies and developing the international governance structures required to facilitate 
multi-national ownership and development of the system. The most important challenge 
now facing GOOS is to complete and sustain an integrated, global system with clear user 
benefits. Substantial progress has been made, with more than half of the in-situ open 
ocean observing system for climate already in the water, including buoys, moorings, floats, 
tide gauges and repeat hydrographic lines. Operational warnings for coastal hazards 
based on this GOOS observational backbone are widely available providing clear societal 
benefits. However challenges remain. The research community is neither ensuring their 
observations fully contribute to, nor that their research fully benefits from, the system. 
New modalities for increasing research community participation and governmental com-
mitments will be presented. The talk will begin with a brief overview of the status of the 
global ocean observing system, then highlight milestones achieved and conclude with key 
future challenges.

Al-Yamani, F., Kuwait Institute for Scientific Research, Kuwait, Kuwait, fyamani@kisr.edu.kw;
Al-Rifaie, K., Kuwait Institute for Scientific Research, Kuwait, Kuwait, krifaie@mfd.kisr.

edu.kw;
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Al-Mansouri, H., Kuwait Institute for Scientific Research, Kuwait, Kuwait, hhadei@mfd.

kisr.edu.kw;
Al-Enezi, M., Kuwait Institute for Scientific Research, Kuwait, Kuwait, malanaze@gmail.com
THE EFFECTS OF RIVER DIVERSION, MESOPOTAMIAN MARSH MANIPULATIONS, 
AND RIVER DAMMING ON THE MARINE ENVIRONMENT OF THE ARABIAN GULF
A study was conducted during the period of 1996-2005 to assess the impact of river di-
version, marsh drainage, and marsh restoration on Kuwait’s marine environment. The 

results indicated lower salinity, higher nitrate concentration, higher chlorophyll-a, and 
higher sedimentation in the northern waters of Kuwait influenced by the discharge of the 
man-made Third River and marsh drainage. Five estuarine copepod species, which occur 
only in the northern waters of Kuwait due to their proximity to the mouth of the river, are 
reported here for the first time. Lower turbidity levels were observed in the northern waters 
of Kuwait during 2004 and 2005 possibly influenced by the marsh restoration process. The 
above results indicate the close interrelationship between the upstream river environment 
and the northern Arabian Gulf. River-related activities in the Tigris-Euphrates Basin have 
transboundary impacts downstream. Assumptions on the potential effects of the upstream 
damming of the Tigris and Euphrates Rivers on Kuwait’s marine environment are included. 
It is expected that recent and planned river basin modifications in Turkey, Iran and Iraq will 
significantly reduce river discharge, permanently remove seasonal flooding, and impact the 
northern Gulf ’s marine environment, with serious implications for fisheries.

Amaral-Zettler, L. A., Marine Biological Laboratory, Woods Hole, USA, amaral@mbl.edu;
Sogin, M. L., Marine Biological Laboratory, Woods Hole, USA, sogin@mbl.edu;
de Leeuw, J. W., The Royal Netherlands Institute for Sea Research, Texel, Netherlands, 
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Schouten, S., The Royal Netherlands Institute for Sea Research, Texel, Netherlands, 
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Herndl, G. J., The Royal Netherlands Institute for Sea Research, Texel, Netherlands, 
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ICOMM, THE INTERNATIONAL CENSUS OF MARINE MICROBES:  UNVEILING 
THE OCEAN’S HIDDEN MAJORITY
The International Census of Marine Microbes (ICoMM), now in its third year, is one 
of 14 ocean realm projects of the Census of Marine Life Program (CoML) that seeks to 
determine what is known, what is unknown but knowable, and what may never be known 
about the biodiversity of marine microorganisms. The ICoMM Secretariat hosts the WEB 
site http://icomm.mbl.edu and the distributed database network MICROBIS. It has spon-
sored meetings for the five primary working groups (Benthic, Open Ocean and Coastal 
Systems, Technology, Informatics and Data Management and Microbial Eukaryotes) 
and annual meetings of its Scientific Advisory Council. In collaboration with the inter-
national community of marine microbiologists, ICoMM has forged a large-scale effort 
to characterize microbial diversity in the sea through molecular approaches based on 
massively-parallel, 454-based sequencing of hypervariable regions of the SSU rRNA genes 
of bacteria, archaea and microbial eukaryotes. Although a complete census is most likely 
beyond our grasp, the scientific return will be considerable if the information is integrated 
with contextual information that can inform us about the interplay between microbial 
mediated activities and oceanic processes.

Ambar, I., University of Lisbon, Lisbon, Portugal, iambar@fc.ul.pt;
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GULF OF CADIZ OCEANOGRAPHY FOR COMPARISON WITH SEISMIC IMAGING
The GO project (European Union-NEST-Adventure funding; www.dur.ac.uk/eu.go) aims 
to assess the potential of seismic imaging of the water column.  A dedicated experiment 
(April-May 2007, Gulf of Cadiz) looked at varying Mediterranean Outflow water (MOW) 
flow along and down the continental slope.  Distinctive MOW properties provide strong 
reflections from seismic sounding.  We aim to relate water properties to mixing and 
hence (e.g.) tides, internal waves, eddies. Physical oceanography results derive from 500 
XBT casts, typical spacing 2km, and moorings: three ADCPs, three temperature strings 
and near-sea-bed turbulence in line on the north-eastern margin of Portimao Canyon 
(water depths 740-980 m); a fourth ADCP ~6 km along-slope in 1015 m depth.  CTD and 
LADCP profiling on an IFM-Geomar research cruise, closely following the seismic sec-
tions, supplemented the GO measurements. We examine the structures observed on the 
principal line through the moorings (five surveys), and compare with the contemporary 
seismic data that further constrain observed boundaries.  The mooring data and profiles 
are analysed for tides and internal wave spectra, small-scale structure and turbulence to 
estimate diffusivity and mixing.
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ville.edu;
Peck, A. T., Millersville University, Millersville, USA, atpeck@marauder.millersville.edu;
Winsor, M. A., Millersville University, Millersville, USA, mawinsor@marauder.millersville.edu;
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INTERANNUAL VARIABILITY IN SUMMER CLADOCERAN-TUNICATE BLOOMS 
IN COASTAL WATERS OFF WALLOPS ISLAND, VA.
Cladocerans and tunicates have great potential to limit phytoplankton biomass since 
they reproduce asexually and graze small phytoplankton.  Tucker trawl and vertical net 
samples (80 um mesh), CTD casts, and chlorophyll samples were taken at 5-6 stations 
3-40 km off Wallops Is. during 2005-2007.  Blooms of these animals occurred during July 
to September, but the onset and termination of blooms was variable from year to year.  
Water column stratification began by mid-June, with Oikopleura dioica and Penilia avi-
rostris abundant by late June, 3-25 km offshore.  Doliolid sp. and salp Thalia democratica 
bloomed as early as July 4, but usually were abundant only in late July and August at mid-
shelf stations 25-60 km offshore.  Although blooms occurred when surface temperatures 
were greater than 22 C, appendicularians and tunicates were abundant at all depths, 
including those of subsurface chlorophyll maxima.  During summers 2005 and 2007, salps 
were abundant, but doliolids were only abundant during 2006 and 2007.  Abundance and 
distribution of these taxa is related to favorable upwelling summer winds, and may be 
tracked with surface currents measured by high frequency radar.
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WERA LONG-RANGE RADAR CURRENT AND WAVE FIELD VALIDATION STUDIES
Long-range Wellen Radar (WERA) HF-radar surface current and wave estimates in the 
South Atlantic Bight have been compared with in-situ current and wave data. Current 
comparisons are quite good, and strong tides on the SAB shelf facilitate comparisons 
of HF-radar data to ADCIRC predicted tidal currents over a broad area, especially dur-
ing low-wind, low stratification periods. Two versions of HF-radar wave estimates are 
examined: the WERA factory default software estimates (wave height and direction) 
are compared to the record-long in-situ data, and SeaView Sensing after-market soft-
ware estimates (including directional wave spectra) are examined over a short period. 
Operational constraints are illuminated: 1) shallow depths of the inner SAB shelf suggest 
inclusion of bathymetric information for wave estimates (included in SeaView estimates), 
2) While the existing 12 antennae in the receive arrays (Rx) of the long-range systems are 
sufficient for high quality surface current estimates, additional antennae are warranted for 
wave estimates, consistent with the 16-element arrays already used for higher frequency 
WERA systems.

Amirbahman, A., University of Maine, Orono, USA, aria@umit.maine.edu;
Merritt, K. A., ENVIRON International Corp., Portland, USA, kmerritt1@gmail.com;
Voytek, M. A., US Geological Survey, Reston, USA, mavoytek@usgs.gov;
Chen, C. Y., Dartmouth College, Hanover, USA, celia.chen@dartmouth.edu
CYCLING OF METHYLMERCURY IN THE SEDIMENTS OF THE PENOBSCOT 
RIVER ESTUARY (MAINE, USA)
Due to the presence of high concentrations of organic matter and sulfate, estuarine sedi-
ments may produce a great deal of methylmercury (MeHg).  Using equilibrium dialysis 
samplers and molecular analysis of the resident microbial population in contaminated 
sediments of Penobscot estuary, we observed a correspondence between the density of 
the sediment sulfate reducing bacteria and methylation in porewaters.  We also observed 
rapid MeHg demethylation close to the sediment-water interface (SWI) that may be due 
to the presence of iron reducing bacteria that are dominant close to the SWI, or to the 
presence of mer-A genes that may be expressed in contaminated sediments, such as the 
ones studied here.  We studied Hg methylation in intact sediment cores by manipulating 
the location of the redoxcline in laboratory.  Induced shoaling of the redoxcline was cor-
related with a shoaling of the net MeHg production zone and an increase in net MeHg 
production rate.  Based on this, environments such as salt pannes, where the shallow 
redoxcline leads to the shoaling of the MeHg front, are likely to be Hg methylation and 
release hotspots in coastal environments.

Ammerman, J. W., Rutgers University, New Brunswick, USA, ammerman@marine.rut-
gers.edu;
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IMPACTS OF RECENT NUTRIENT STUDIES ON THE GULF OF MEXICO 
HYPOXIA ACTION PLAN
The Hypoxia Action Plan for controlling hypoxia in the Northern Gulf of Mexico is cur-
rently nearing the end of a long reassessment process. The report of the Hypoxia Advisory 
Panel of the EPA Science Advisory Board (SAB) is currently in review and it will be fol-

lowed by recommendations from the Hypoxia Task Force. The 2001 Hypoxia Action Plan 
called for a 30% reduction in nitrogen loading in order to reduce the size of the hypoxic 
zone by 50% by 2015.  Recent ecosystem studies and models have suggested that larger 
reductions of both nitrogen (N) and phosphorus (P) will be required to achieve this de-
sired goal.  Though the final recommendations of the Hypoxia Task Force remain unclear, 
the report of the EPA SAB is likely to recommend much larger reductions of both N and P. 
The ecosystem studies important to these new policy recommendations will be discussed, 
however, their ultimate impact on Gulf hypoxia remains to be seen.

Amon, R. M., Texas A&M University at Galveston, Galveston, USA, amonr@tamug.edu;
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CDOM ACROSS THE ARCTIC OCEAN
Previous studies indicate that fluorescence can be used as a proxy for terrestrial derived 
DOM in the Eurasian Basin. In the Canadian Arctic the relationship between fluorescence 
and terrestrial derived DOM is however not as straight forward and there seem to be 
additional sources of fluorescence present. In this study we present new fluorescence data 
from CTD casts across the Arctic Ocean interior. The results show that CDOM is a useful 
additional water mass tracer along with biomarkers and standard hydrographic informa-
tion in the Arctic Ocean and offer insights towards understanding Arctic halocline for-
mation and water mass exchange. Data from a trans arctic section in 2005 indicates that 
Eurasian shelf water with elevated levels of river DOM penetrates deep into the Canada 
Basin halocline. Excitation emission matrix spectroscopy (EEMS) combined with Parallel 
Factor Analysis was applied to identify potential sources contributing to the CDOM signal 
in the halocline.

Amrhein, D., Lamont-Doherty Earth Observatory, Columbia University, Palisades, USA, 
dea2102@columbia.edu;

Kaplan, A., Lamont-Doherty Earth Observatory, Columbia University, Palisades, USA, 
alexeyk@ldeo.columbia.edu

HOW DO DISTINCT PHYSICAL PHENOMENA AND PROCESSES AFFECT 
SPECTRAL SLOPES OF CLIMATE VARIABLES?
Spectral slope is a widely-used statistic in climatology that summarizes the redness of time 
series and is directly related to energy cascades. Links between the strength of the annual 
cycle and spectral slope for surface temperatures have been suggested recently in litera-
ture. We propose the ratio of interannual to subannual variance (the climate-to-weather 
ratio) as an analogous metric to the spectral slope and define the exact correspondence 
between the two measures. This ratio is fundamentally a calculation of the power law with 
spectra binned and averaged in two uneven frequency intervals divided at annual frequen-
cy. We apply our analyses to sea surface temperature, sea surface height, sea level pressure, 
and precipitation. First, we evaluate the impact of subseasonal, subannual, and interan-
nual phenomena as well as other factors on spectral slope. Second, we use the method 
of empirical orthogonal functions to measure the contributions of individual interannual 
variability modes. Finally, we investigate spectral nonuniformities of different orthogonal 
patterns, particularly those corresponding to the El Nino-Southern Oscillation.

Amrich, C., Roger Williams University, Bristol, USA, camrich345@hawks.rwu.edu;
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Marston, M. F., Roger Williams University, Bristol, USA, mmarston@rwu.edu
ASSESSMENT OF CYANOPHAGE DIVERSITY IN COASTAL WATERS USING 
PULSED FIELD GEL ELECTROPHORESIS AND MULTIPLE MOLECULAR 
MARKERS
Cyanophages are abundant in coastal waters and are an important component of the 
microbial food web. These viruses may influence the abundance, diversity, and seasonal 
succession of their cyanobacterial hosts. Most studies of cyanophages in coastal ecosys-
tems have focused on myoviruses; nevertheless, podoviruses or siphoviruses may also play 
an important role in these ecosystems. In this study, we examined temporal changes in the 
size distribution of cyanophage genomes using pulsed field gel electrophoresis (PFGE). 
Seawater samples collected from three sites in Rhode Island waters were enriched for 
cyanophages using multiple strains of Synechococcus. Cyanophage genomes ranging from 
30 kb to over 350 kb were observed. The abundance and distribution of genome sizes var-
ied temporally and were also dependent on the host strain used in the enrichment. DNA 
excised from the PFGE gel is being screened using multiple genetic markers to identity the 
viruses in each size range. Our results suggest that there is a high diversity of cyanophages 
in a single seawater sample, with viruses belonging to several different viral families.

Andersen, N. G., National Environmental Research Institute, Aarhus University, Roskilde, 
Denmark, ng@dmu.dk;
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MEASUREMENT OF COPEPODITE GROWTH RATE OVER THE FRONTAL AREA 
IN THE SARGASSO SEA
The Sargasso Sea, spawning site of the European eel (Anguilla anguilla), is one of the most 
oligotrophic marine systems and knowledge about the productivity in this area, is very 



��

Meeting Abstracts ASLO/AGU/TOS/ERF

sparse. The aim of this paper is to report on the copepod distribution and production (egg 
and juvenile) across the eel spawning sites in the Sargasso Sea. The cruise was conducted 
in Marts/April 2007 with an overall of 37 stations, distributed over 3 frontal-cross tran-
sects. Copepods were sampled with a 50µm net and size fractionated to 160–200µm. The 
copepodites were then incubated in 24h, stage and length were measured on the two most 
numerous genus’s Oithona and Clausocalanus. We will present and discuss the growth 
rate results and production of the above-mentioned copepodites in relation to phyto-
plankton biomasses, position in the frontal zone and egg production of Acartia. Despite 
low primary production and EP (0,04 % d-1) the growth rate of copepodites was close to 
maximal (0,3 d-1), stressing the role of the younger stages in the cycling of organic matter 
in the Sargasso Sea.

Andersen, O. B., Danish National Space Center, Copenhagen, Denmark, oa@spacecenter.dk;
Barbosa, S. M., Universidade do porto, Dept de matematica, Porto, Portugal, susana.

barbosa@fc.up.pt;
Knudsen, P., Danish National Space Center, Copenhagen, Denmark, pk@spacecenter.dk
ESTIMATING TREND PARAMETERS FROM GLOBAL ALTIMETRIC SEA SURFACE 
HEIGHT DATA AND SEA SURFACE TEMPERATURE DATA
Sea surface height and sea surface temperature are fundamental climate parameters. More 
than 15 year of sea surface height records are now available from satellite altimetry and 
more than 25 years of reconstructed sea surface temperature data from a combination of 
in-situ and satellite based data are now available for investigation of trend like structures.  
Low frequency variability of these quantities have been investigated through a rank based 
multivariate method in order to extract roust space-time trend patterns. The first derived 
trend pattern in both data set agrees on a systematic decrease in both SST and SSH in the 
Equatorial Pacific, but an increase in almost all regions of the world.  The second trend 
parameter reflects mainly ENSO variability in the Pacific Ocean. This parameter is consid-
erably more robust determined from SST than from SSH.

Anderson, C. R., NOAA, University of Maryland, College Park, USA, clarissa@umd.edu;
Siegel, D. A., University of California, Santa Barbara, Santa Barbara, USA, davey@icess.
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AN EMPIRICAL APPROACH TO ESTIMATING THE PROBABILITY OF 
TOXIGENIC PSEUDO-NITZSCHIA BLOOMS IN THE SANTA BARBARA 
CHANNEL
The Santa Barbara Channel, CA is a highly productive region where wind-driven upwell-
ing and mesoscale eddies are important processes driving phytoplankton blooms.  In 
recent years, the spring bloom has been dominated by the neurotoxin-producing diatom 
genus, Pseudo-nitzschia. The results of a 1.5 year time series of Pseudo-nitzschia spp. 
abundance estimates and domoic acid concentration are related to physical, chemi-
cal, and biological parameters to better identify the conditions associated with regional 
Pseudo-nitzschia blooms. The time series captured three large toxic events in the springs 
of 2005-2006 and summer 2005 corresponding to bloom-level Pseudo-nitzschia spp. 
abundance. Statistical models were created and relevant thresholds determined to predict 
the occurrence of toxic bloom events from environmental parameters. The conditions 
most associated with high cellular toxin levels were low sea surface temperature, high 
salinity, increased absorption by cDOM (412 nm), increased reflectance at 510/555 nm, 
and decreased particulate absorption at 510 nm. This suggests the potential for monitor-
ing of toxic diatom blooms in the Santa Barbara Channel using satellite platforms such as 
SeaWiFS, MODIS, and AVHRR.

Anderson, L. A., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, land-
erson@whoi.edu;

McGillicuddy, D. J., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, 
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Ledwell, J. R., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, jledwell@
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A PLANKTON BLOOM IN A MODE-WATER EDDY CAUSED BY EDDY-WIND 
INTERACTION
Observations of an anticyclonic mode-water eddy in 2005 near Bermuda revealed highly 
enhanced chlorophyll and primary production at the eddy center.  A 20-km long streak 
of sulfur hexafluoride injected at 90 m depth at eddy center shoaled 0.5 +/- 0.2 m/day 
over 36 days.  We constructed a numerical model of the eddy to investigate the processes 
responsible for the observed upwelling.   Even with uniform wind, horizontal gradients 
in surface stress can arise from differences in eddy surface velocities relative to the wind 
velocity.  These mesoscale gradients in surface stress cause upwelling in anticyclones and 
downwelling in cyclones, irrespective of wind direction. Our simulations indicate this 
eddy-wind interaction is the source of the observed upwelling.  Taking into account the 
difference between ocean and wind velocities in computing surface stress is thus critical 
for correctly estimating vertical velocities inside of mesoscale eddies.  These vertical ve-
locities are likely to be the cause of plankton blooms at the centers of mode-water eddies.

Anderson, M. R., Fisheries and Oceans Canada, St. John’s, Canada, andersonro@dfo-mpo.
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SITE SELECTION AND FALLOWING - MITIGATING HABITAT IMPACTS FOR 
COLD WATER FINFISH AQUACULTURE IN NEWFOUNDLAND, CANADA
Benthic impacts are a primary concern for finfish aquaculture in Newfoundland, Canada. 
Site selection is used as the principal means to minimize or avoid such negative effects. 
However, the provincial government also implements a mandatory fallow period every 
3 years as a disease control/prevention measure. Since 2002, we have been following 
sediment conditions at a finfish aquaculture site in Fortune Bay, NL to determine the 
effectiveness of this fallow period for reducing residual benthic impacts. During the 3 year 
grow out period, sediment sulfides increased 100-fold while redox potentials declined 
significantly under the cages. After 3 months of fallowing redox levels had decreased and 
sulfide levels were near background. Comparisons made in 2006 with several other fal-
lowed finfish sites indicate that sediment conditions return to near background levels at 
most sites over the fallowing period. Thus the mandatory 3rd year fallow period in combi-
nation with appropriate site selection criteria, appear to provide effective mitigation of the 
benthic effects of finfish aquaculture in coastal Newfoundland.

Andersson, A. J., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, andreas.
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INCREASING UPTAKE AND FATE OF CO2 IN NORTH ATLANTIC SUBTROPICAL 
MODE WATER (STMW)
Mode waters play an important role in heat, nutrient and carbon storage/dynamics of the 
subtropical gyres. Time-series data from the Bermuda Atlantic Time-series Study in the 
North Atlantic demonstrate that the dissolved inorganic carbon concentration (DIC) in 
subtropical mode water (STMW) has increased twice as fast as anticipated from equilib-
rium with the atmosphere for the past 20 years. Thus, North Atlantic STMW may play a 
significant role as a short-term carbon sink, accounting for as much as 3-10% of the cur-
rent net annual ocean uptake of CO2. The mechanisms responsible for this additional CO2 
increase in STMW have not been fully resolved. During the 2006 and 2007 CLIMODE 
field program, which focused on STMW in the North Atlantic Ocean, we extensively 
sampled inorganic carbon at the region of formation of STMW and throughout the sub-
tropical gyre. Preliminary results from these cruises are presented here and discussed in 
terms of the dominant processes contributing to the STMW DIC budget, including air-sea 
gas exchange, physical mixing and advection, primary production and respiration, as well 
as the fate of DIC in the STMW.

Andradóttir, H. O., University of Iceland, Reykjavík, Iceland, hrund@yahoo.com
THERMAL AND HYDRAULIC DYNAMICS OF SHALLOW LAKE ELLIDAVATN IN 
ICELAND
In the age of global warming, water temperature is becoming an ever more important pa-
rameter in surface water quality. Lake Elliðavatn, one of the major recreational areas of the 
capital of Iceland, has experienced an unprecedented temperature increase over the past 
25 years which is believed to threaten the Arctic charr stock in the lake.   Increased aerial 
and fluvial pollution from nearby urban development is an additional cause for concern. 
To address these developments, a new study characterizing thermal and hydraulic dynam-
ics in shallow Lake Elliðavatn is being undertaken.   Early results from lake temperature 
observations and modeling will be presented at the conference.  The role of spatial hetero-
geneity in lake bathymetry will be explored with relation with short circuiting of materials 
through the lake.  Lastly, the impact of wind- (and thermally) driven exchanges between 
lake compartments on the fate and transport of materials in the lake will be discussed.
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Andreadis, K. M., University of Washington, Seattle, USA, kostas@hydro.washington.edu;
Lettenmaier, D. P., University of Washington, Seattle, USA, dennisl@u.washington.edu;
Alsdorf, D., Ohio State University, Columbus, USA, alsdorf.1@osu.edu
RIVER DISCHARGE ESTIMATION THROUGH ASSIMILATION OF REMOTELY-
SENSED WATER SURFACE ELEVATIONS
New methods of measuring surface water elevations from space have the potential to 
revolutionize the type, frequency, and spatial scale of global observations. Although satellite 
altimeters can measure surface water elevation directly, river discharge (and consequently 
freshwater inflow to oceans) cannot be directly measured. Data assimilation offers the 
potential to indirectly estimate river discharge by ingesting satellite observations into a 
hydrodynamics model. Our work demonstrates the potential of such an approach in an 
identical twin data assimilation experiment. Early results revealed some of the limitations 
that need to be overcome for an operational implementation of such an estimation system. 
Simulated water elevation profiles for the Ohio River were generated by the JPL Instrument 
Simulator to represent satellite measurements of surface water with errors representative 
of those that would be inherent in observations from a dual-sensor Ka-band wide swath 
altimeter. Model errors are represented by introducing errors in model parameters, channel 
geometry, as well as precipitation that is used to drive a hydrologic model which produces 
boundary inflow conditions for LISFLOOD. Model and observation errors are evaluated 
through a simultaneous state-parameter estimation Ensemble Kalman filter. Boundary 
conditions are shown to have a large effect on the estimation process, and ways to estimate 
their errors are explored through error covariance bias correction.

Andres, M., University of Rhode Island, Narragansett, USA, mandres@gso.uri.edu;
Park, J., University of Rhode Island, Narragansett, USA, jpark@gso.uri.edu;
Wimbush, M., University of Rhode Island, Narragansett, USA, mwimbush@gso.uri.edu;
Chang, K., Seoul National University, Seoul, Republic Of Korea, kichang@snu.ac.kr
10−70-DAY VARIABILITY OF KUROSHIO TRANSPORT IN THE EAST CHINA SEA
Absolute transport of the Kuroshio in the East China Sea (ECS) north of Okinawa was 
determined using Current-and-Pressure-recording Inverted Echo Sounders (CPIESs) and 
acoustic Doppler current profilers (ADCPs) across the Kuroshio from December 2002 
to November 2004. This transport exhibits spectral peaks at 11, 15 and ~60 days. The 
15-day signal, which appears to come from the Kuroshio off Taiwan, extends through 
the whole water column in contrast to the 11-day signal which is largely confined above 
300 m depth.  The 11-day signal is likely due to the local growth of instabilities.  Complex 
Empirical Orthogonal Function (CEOF) analysis of the 60-day signal shows that the first 
CEOF explains 93% of the variance occurring in the band between 50 and 70 days.  This 
CEOF has larger amplitude towards the northwest (i.e., towards the continental slope) 
and phase propagation is also in this direction. Phase speed is 4 cm/s and wavelength 200 
km.  The 60-day signal may be due to short barotropic Rossby waves, generated in the ECS 
shelf-region, whose energy propagates eastward.

Andresen, C. G., University of Texas Marine Science Institute, Port Aransas, USA, cgan-
dresen@miners.utep.edu;

Erdner, D., University of Texas Marine Science Institute, Port Aransas, USA, derdner@
utmsi.utexas.edu

UNCOVERING BIODIVERSITY IN ESTUARIES; THE ENIGMATIC 
PICOEUKARYOTES
Estuaries are famous for being highly biological productive and for supporting tremen-
dous marine biodiversity. One of the most abundant organisms in these ecosystems are 
picoeukaryotes. They are responsible for a significant fraction of the primary production 
in both marine and freshwater ecosystems. Their small size (0.5 - 3 micrometers) and 
cryptic morphology have led to the use of DNA-based analytical methods. To assess the 
diversity of picoeukaryote communities along an estuarine gradient we used Restriction 
Fragment Length Polymorphism (RFLP) fingerprinting of a fragment of the 18s rDNA 
gene. Picoeukaryotes collected along an estuarine gradient were all remarkably diverse, 
which is consistent with results from other aquatic environments.  The great diversity 
suggests that particular picoeukaryotes may adapt to particular conditions along the es-
tuarine gradient.  This study provides essential baseline information for further studies of 
picoeukaryotic communities in estuarine environments and necessary data for subsequent 
sequence analyses of the clone libraries, generating further insight and resolution into the 
genetic structure of these communities.

Andreu-Burillo, I., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, 
iabu@pol.ac.uk;

Howarth, M. J., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, mjh@
pol.ac.uk;

Proctor, R., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, rp@pol.
ac.uk;

Graff, J., BMT, United Kingdom
ASSIMILATING HF CURRENTS TO IMPROVE COASTAL PREDICTIONS
The Improved Drift Forecasting in Coastal Waters (IDFCW) project, between Proudman 
Oceanographic Laboratory (POL) and British Marine Technology (BMT), is underway. 
Some of the questions addressed within this project are: in what way can the assimilation 
of HF-radar currents into models improve forecasts of surface sea state and currents in 
areas dominated by tidal currents? Can it lead to more effective responses in spill fore-
casting and Search and Rescue (SAR) operations? In order to answer to these questions, 

we are carrying a series of experiments using the POL Coastal Ocean Modelling System 
(POLCOMS) and a set of observations provided by the POL Coastal Observatory. These 
include the 12-16MHz WERA phased HF radar array, providing the assimilated data set, 
as well as ADCP data from two mooring points and observations from spatial surveys 
and ferrybox lines providing the validation. The study examines the effect of assimilating 
hourly, 4 km resolution surface currents from the HF radar in different tide and wind 
conditions throughout 2006 in a 1.8 km Irish Sea 3-d model setup. Our assessment of the 
system capability will be presented.

Angel, D. L., University of Haifa, Haifa, Israel, adror@research.haifa.ac.il;
Krost, P., Coastal Research & Management, Kiel, Germany, peter.krost@crm-online.de;
Madran, M., Marine Science Station, Aqaba, Jordan, abuadam@wanadoo.jo;
Helman, D., Ardag Marine Biotechnology, Eilat, Israel, Helman@ardag.co.il
SEDIMENT OXYGEN DEMAND AS A MEANS TO EXAMINE THE ASSIMILATIVE 
CAPACITY OF THE BENTHOS TO WASTES GENERATED BY A FISH FARM IN 
THE RED SEA
The sustainability of activities that release particulate organic wastes to the sea may be 
assessed by measuring the ability of the benthic community to assimilate these wastes. In 
healthy benthic communities the assimilation of organic compounds is performed by a 
community of aerobes, and benthic assimilative rates may be measured by means of sedi-
ment oxygen demand (SOD) measured by means of oxygen consumption. The loading of 
particulate organic matter to the seafloor is generally greatest below net cage fish farms 
and decreases with distance from the point source. The benthic effects of an intensive 
sea bream fish farm in the Gulf of Aqaba, Red Sea were examined by taking replicated 
sediment cores along a transect stretching from below the cages to a station outside the 
anticipated range of influence. Cores were sampled for loss-on-ignition (organic matter 
content), pore-water nutrients, redox potential, benthos and SOD. A comparison of sta-
tions indicated a 50% decrease in SOD within 25m from the edge of the fish farm to values 
that were not much greater than background levels.

Antoine, D., CNRS, Villefranche-sur-mer, France, antoine@obs-vlfr.fr;
Martinez, E., CNRS, Villefranche-sur-mer, France;
d’Ortenzio, F., CNRS, Villefranche-sur-mer, France
GLOBAL ANALYSIS OF CONCURRENT DECADAL CHANGES IN THE WORLD 
OCEAN PHYTOPLANKTON AND THEIR FORCING VARIABLES (SST, WIND, 
IRRADIANCE)
A consistent time series of the world ocean chlorophyll concentration was produced 
from satellite ocean color observations by the CZCS sensor (1979-1983) and the SeaWiFS 
sensor (1998-2002) (Antoine et al, 2005). This reanalysis showed an overall increase of 
the world ocean average phytoplankton chlorophyll (Chl) by as much as 20% over two 
decades. Following this result, a project, called “GLOBPHY”, was recently set up to analyze 
these decadal changes in the global ocean phytoplankton in parallel to their forcing vari-
ables. The objective is, therefore, to confront the ocean colour record with those of other 
parameters which are likely to have played a role in the evolution of the total phytoplank-
ton biomass (temperature, irradiation, wind…). The data are taken from other satellite 
observations and from re-analyses of the outputs of global weather forecasting models.  
The analysis allows a first phase of interpretation of the observed changes, by check-
ing their coherence with those observed in the forcing variables of the phytoplanktonic 
compartment.

Antoun, H., University of Puerto Rico, Mayaguez, Puerto Rico, antounorama@gmail.com;
Corredor, J., University of Puerto Rico, Mayaguez, Puerto Rico, jcorredor@uprm.edu;
Morell, J., University of Puerto Rico, Mayaguez, Puerto Rico, jmorell@uprm.edu;
Lopez, J., University of Puerto Rico, Mayaguez, Puerto Rico,  jlopez@uprm.edu
INFLUENCE OF THE ORINOCO RIVER PLUME ON PHYTOPLANKTON SIZE 
CLASS DISTRIBUTION IN THE CARIBBEAN
River discharge from the Orinoco River is largely responsible for bringing nutrients into 
Caribbean waters in the buoyant surface plume hence influencing phytoplankton growth. 
During a study of the influence of the Orinoco River plume in the Caribbean, phytoplank-
ton size class distribution was characterized in order to better understand the dynamics 
between river plume discharge and phytoplankton size class distribution. Seawater was 
filtered using 47mm GF/F filters. For the size fraction analysis, seawater was filtered by 
sequential filtration using 47mm polycarbonate filters of 0.2, 2.0 and 20.0 µm pore sizes. 
Filter samples were then analyzed by reverse phase HPLC coupled with a Diode Array 
detector.  Diadinoxanthin and Fucoxanthin, diagnostic pigments for diatoms and dino-
flagellates, increase with decreasing salinity along the plume but are restricted to the two 
larger size class fractions. 19’-butanoyloxyfucoxanthin, diagnostic of prymnesiophytes, 
shows similar behavior, but is absent in the near field of the plume. Divinyl chlorophyll b, 
diagnostic of prochlorococcus, is a major component of the pigment suite of the plume. 
Presence of other pigments and their size class distribution is discussed. 

Aoki, K., Hokkaido University, Sapporo, Japan, aoki@ees.hokudai.ac.jp;
Kutsuwada, K., Tokai University, Shizuoka, Japan, kkutsu@scc.u-tokai.ac.jp
VERIFICATION OF THE WIND-DRIVEN TRANSPORT IN THE NORTH PACIFIC 
SUBTROPICAL GYRE USING GRIDDED WIND-STRESS PRODUCTS
Using gridded wind-stress products constructed by satellite scatterometers (ERS-1, 2 and 
QSCAT) data and those by numerical weather prediction model(NCEP-reanalysis), we 



��

Meeting Abstracts ASLO/AGU/TOS/ERF

estimate wind-driven transports of the North Pacific subtropical gyre, and compare them 
in the central portion of the gyre (around 30N) with geostrophic transports calculated 
from historical hydrographic data (World Ocean Database 2005). The wind-driven trans-
ports for QSCAT and NCEP are both in good agreement with the geostrophic transports 
within reasonable errors, except for the regional difference in the eastern part of the zone. 
The difference in the eastern part results from an anti-cyclonic thermohaline flow in the 
surface. We also examine the consistency of the Sverdrup transports estimated from these 
products by comparing them with the transports of the western boundary current in pre-
vious studies. The sum of the Sverdrup transport for QSCAT or NCEP and the thermoha-
line transport, agrees well with the northward transport of the western boundary current. 
It is concluded that the Sverdrup balance can hold in the North Pacific subtropical gyre.

Aono, T., National Institute of Radiological Sciences, Ibaraki, Japan, t_aono@nirs.go.jp;
Takata, H., National Institute of Radiological Sciences, Chiba, Japan, takata@nirs.go.jp;
Nakaguchi, Y., Kinki University, Osaka, Japan, nakaguch@chem.kindai.ac.jp;
Tagami, K., National Institute of Radiological Sciences, Chiba, Japan, k_tagami@nirs.go.jp;
Uchida, S., National Institute of Radiological Sciences, Chiba, Japan, s_uchida@nirs.go.jp
DISTRIBUTIONS OF STABLE ELEMENTS AND RADIONUCLIDES IN SOME 
ESTUARINE AREAS OF JAPAN
Variations of the concentrations of chemical compounds in the hydrosphere, such as 
rivers, estuaries and coast areas, are caused by changes of the environments and weather 
conditions. As chemical properties differ between fresh water and seawater, the behaviors 
of these compounds compositions are different in each environment. It is important for 
the understanding of the behaviors of these compounds to determine the concentrations 
of stable elements and radionuclides in these areas. A survey of Japanese rivers was made, 
and then a database was prepared. The concentrations of chemical compounds were 
investigated in order to clarify the distributions and behaviors of these from the estuarine 
to coastal areas. Major chemical compounds, i.e. nutrients and salinity, and minor com-
ponents, i.e. halogen, selenium, heavy metals and POC etc., were determined in estuarine 
areas. The nutrient concentrations in estuarine areas were higher than in the coastal areas, 
as there was the diffusion in river water in the surface layer of the estuaries. Furthermore, 
there were high correlations between the chlorine, bromine and iodine concentrations. 
We will discuss the behaviors on the basis of the concentration distributions of nutrients 
in some estuarine areas of Japan.

Apotsos, A. A., Woods Hole Oceanographic Institution, Woods Hole, USA, aapotsos@
whoi.edu;

Raubenheimer, B., Woods Hole Oceanographic Institution, Woods Hole, USA, britt@
whoi.edu;

Elgar, S., Woods Hole Oceanographic Institution, Woods Hole, USA, selgar2@whoi.edu;
Guza, R. T., Scripps Institution of Oceanography, La Jolla, USA, rguza@ucsd.edu
WAVE-DRIVEN SETUP AND ALONGSHORE FLOWS OBSERVED ONSHORE OF A 
SUBMARINE CANYON
The effect of alongshore variations in the incident wave field on wave-driven setup and 
on alongshore flows in the surfzone is investigated using observations collected onshore 
of a submarine canyon. Wave heights and radiation stresses at the outer edge of the surf-
zone (water depth ≈ 2.5 m) varied by up to a factor of 4 and 16, respectively, over a 450 
m alongshore distance, resulting in setup variations as large as 0.1 m along the shoreline 
(water depth ≈ 0.3 m). Even with this strong alongshore variability, wave-driven setup was 
dominated by the cross-shore component of the wave radiation stress tensor, and setup 
observed in the surfzone is predicted well by a one-dimensional cross-shore momentum 
balance. Both cross-shore radiation stress gradients and alongshore setup gradients con-
tribute to the alongshore flows observed in the inner surfzone, and a simplified alongshore 
momentum balance suggests that the large [O (1 kg/(s2m)] observed setup-induced pres-
sure gradients can drive strong [O (1 m/s)] currents. Funding was provided by the Office 
of Naval Research and the National Science Foundation.

Apprill, A. M., Hawaii Institute of Marine Biology, SOEST, University of Hawaii Manoa, 
Kaneohe, USA, apprill@hawaii.edu;

Rappé, M. S., Hawaii Institute of Marine Biology, SOEST, University of Hawaii Manoa, 
Kaneohe, USA, rappe@hawaii.edu

WATER QUALITY AND MICROBIAL COMMUNITY DYNAMICS IN REEF WATERS 
FOLLOWING NUTRIENT LOADING DUE TO CORAL SPAWNING
Coral gametes are released in great excess during spawning events, and degraded gametes 
may provide an important pulse source of nutrients that stimulate pelagic microbial com-
munities. Understanding the response of microbial communities to environmental altera-
tions such as nutrient loading events is important because it may uncover the emergence of 
atypical microbes that contribute to coral diseases. We examined fluctuations of nutrients 
and microbial community dynamics in surface waters following new and full moon coral 
spawning events at a reef flat and lagoon site in Kaneohe Bay, Oahu, Hawaii during two 
summers. The spawnings were characterized and quantified using net tows and water 
quality was examined by measuring inorganic nutrients and dissolved organic carbon. 
Microbial abundance was assessed using flow cytometry, microbial activity was inferred 
from 3H-leucine incorporation rates, and fluctuations in the bacterioplankton community 
were examined using terminal restriction fragment length polymorphisms of the 16S ribo-
somal RNA gene. This suite of daily and diurnal measurements documented 2-fold increas-
es in the abundance of heterotrophic microbes and picoeukaryotes, enhanced microbial 
activity and shifts in the major bacterioplankton groups following the spawning events.

Arbic, B. K., The University of Texas at Austin, Austin, USA, arbic@ig.utexas.edu;
Polzin, K. L., Woods Hole Oceanographic Institution, Woods Hole, USA, kpolzin@whoi.edu;
Scott, R. B., The University of Texas at Austin, Austin, USA, rscott@ig.utexas.edu
ON QUADRATIC BOTTOM DRAG, HORIZONTAL EDDY VISCOSITY, AND THE 
ENERGY DISSIPATION OF THE OCEANIC GEOSTROPHIC FLOW
We present new results from our ongoing study of the energy cycle of oceanic geostrophic 
flows.  First, we show that the amplitude, horizontal scales, and baroclinicity of eddy kinet-
ic energy in idealized geostrophic turbulence models matches that in observations most 
closely when quadratic bottom drag is moderately strong.  Second, we show using velocity 
output from a high-resolution ocean model that quadratic bottom drag likely dissipates 
a substantial fraction of the 1 TW wind power input into geostrophic flows [see Sen et 
al., this session, for complementary results computed from observational data].  Third, 
we show that insertion of a horizontal eddy viscosity of order 50 m2 s-1 into an idealized 
turbulence model produces a forward kinetic energy cascade at smaller scales that com-
pares well with that seen in satellite altimeter data [Scott and Wang, JPO, 2005].  Further, 
the behavior of the energy cascades as latitude changes is qualitatively consistent with the 
existence of viscosities of this order.  Eddy viscosities of this magnitude have been inferred 
from observations, and may represent a coupling between eddies and internal waves.  We 
show that idealized turbulence models with eddy viscosity, as opposed to those without it, 
dissipate substantial energy in the upper layer of the model.  Finally, we consider the ef-
fects of spatial sampling on the strength of the estimated forward cascade, by investigating 
subsampled outputs of both models and observations.

Ardhuin, F., SHOM, BREST, France, ardhuin@shom.fr;
Rascle, N., SHOM, Brest, France
WAVE-CURRENT INTERACTIONS IN THREE DIMENSIONS
A theoretical framework for wave-current interactions based on the Generalized 
Lagrangian Mean is presented together with some first results obtained with the primitive 
equations ROMS model forced by a simple wave model (Thornton and Guza 1983). The 
different forces appearing in the 3D balance are discussed, together with a possible param-
eterization of strong wave nonlinearity.

Aretxabaleta, A. L., CMIMA/CSIC, Barcelona, Spain, alfredo@cmima.csic.es;
McGillicuddy, D. J., WHOI, Woods Hole, MA, USA, dmcgillicuddy@whoi.edu;
Smith, K. W., WHOI, Woods Hole, MA, USA, kwsmith@whoi.edu;
Lynch, D. R., Dartmouth College, Hanover, NH, USA, Daniel.R.Lynch@dartmouth.edu
MODEL SIMULATIONS OF THE BAY OF FUNDY GYRE
The characteristics of a persistent gyre in the mouth of the Bay of Fundy are studied using 
model simulations. A set of climatological runs were conducted to evaluate the relative 
importance of the different forcing mechanisms affecting the gyre. The main mechanisms 
are tidal rectification and density-driven circulation. Stronger circulation of the gyre oc-
curs during the later part of the stratified season (July-August and September-October). 
The density-driven flow around the gyre is set-up by weak tidal mixing in the deep basin 
in the central Bay of Fundy and strong tidal mixing on the shallow flanks around Grand 
Manan Island and western Nova Scotia. Retention of particles in the Gyre is controlled 
by the residual tidal circulation, increased frontal retention during stratified periods, wind 
stress, and interactions with the adjacent circulation of the Gulf of Maine. Residence times 
longer than 30 days are predicted for particles released in the proximity of the gyre. A set 
of hindcast model simulations were conducted to study both the recent (2005-2007) inter-
annual and intra-annual variability during the stratified season. Data assimilation of ADCP 
velocity was used to improve the skill of the simulations. The resulting circulation suggests 
that during 2005 the strength of the Gyre was reduced which contributed to weaker reten-
tion. The strongest flow and retention was estimated for late-spring 2007.

Armaiz-Nolla, K. E., Scripps Institution of Oceanography, San Diego, USA, kamil.ar-
maiz@gmail.com;

Moseman, S., Scripps Institution of Oceanography, San Diego, USA, smoseman@ucsd.edu
EFFECTS OF NITROGEN AND SEDIMENT ADDITIONS ON MICROBIAL 
DIVERSITY IN A COASTAL WETLAND
Coastal wetlands are one of the most microbially diverse ecosystems.  Excessive sediment 
transported to these ecosystems can produce negative impacts in different ways including 
changes in sediment characteristics, light climate, nutrient composition and primary pro-
duction.  However, when different environmental conditions are present in the sediments, 
microdiversity may enable physiological adaptation to new substrates sustaining the 
nitrogen fixation rates needed by these systems.  A field experiment was conducted at the 
Tijuana National Estuarine Research Reserve where the transport and deposition of large 
amounts of terrestrial sediments threaten wetlands as a result of agriculture and human 
development.  In this study the effects of experimental nitrogen and sediment additions 
on microdiversity were analyzed after 17 days with a rapid genetic fingerprinting tech-
nique called terminal restriction fragment length polymorphism (TRFLP).  Using fluo-
rescently-labeled nifH primers, we analyzed changes in the total diversity of the nitrogen 
fixing microbial community.  Results are expected to show relatively long term impacts of 
sediment and nitrogen additions on microbial diversity which may have consequences for 
nitrogen fixation and nutrient cycling in this coastal wetland.
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Armbrust, E. V., University of Washington, Seattle, USA, armbrust@ocean.washington.edu
DIATOM GENOMICS: NEW INSIGHTS INTO ECOLOGY AND EVOLUTION
The amount of genomic information available for diatoms is increasing rapidly. In recent 
years, whole genome sequences have been completed for the centric diatom Thalassiosira 
pseudonana and the pennate diatom Phaeodactylum tricornutum. Two more pennate 
diatoms are currently being sequenced – the polar diatom Fragilariopsis and the toxigenic 
diatom Pseudo-nitzschia multiseries.  These large-scale sequencing projects have gener-
ated new hypotheses about diatom capabilities and thus have laid the foundation for 
detailed studies into diatom physiology and ecology.  I will provide an update on current 
diatom genome sequencing projects and will describe new ways that these data are being 
used to better understand how diatoms transport and process silicon.

Armstrong, E. M., Jet Propulsion Lab/ CalTech, Pasadena, USA, edward.armstrong@jpl.
nasa.gov;

Holt, C. A., University of Washington, Seattle, USA, caholt@u.washington.edu;
Mantua, N., University of Washington, Seattle, USA;
Methot, R., NOAA National Marine Fisheries Service, Seattle, USA;
Punt, A., University of Washington, Seattle, USA
SATELLITE-DERIVED SEA SURFACE TEMPERATURE FRONTAL ANALYSIS FOR 
FISHERIES MANAGEMENT
It is well known that along the west coast of North America strong seasonal sea surface 
temperature (SST) fronts and gradients develop in the coastal regime of the California 
Current in response to coastal upwelling. In this study, a systematic analysis of the prob-
ability of encountering a SST front of a certain gradient magnitude was undertaken using 
a 21 year data set of SST observations from a blend of AVHRR/AMSRE/in situ SST obser-
vations (i.e., the GHRSST NCDC Level 4 products).  A key purpose of this investigation 
was to identify physical and other indicators of conditions in the California Current that 
potentially influence the recruitment of groundfish species over the last several decades 
and incorporate that information into rebuilding analyses for overfished stocks. In this 
respect, the frontal probability maps were used as one physical (and indirectly biological) 
factor and examined through statistical approaches to determine their effect on the spatial 
and temporal variability of recruitment success for rockfish species.  These results have 
implications for using other climate quality satellite products (e.g., from altimetery, ocean 
color) in similar approaches to fisheries management.

Armstrong, R. A., Stony Brook University, Stony Brook, USA, rarmstrong@notes.
cc.sunysb.edu

EVOLUTIONARY OPTIMIZATION IN MARINE BIOGEOCHEMISTRY MODELING: 
AN EXAMPLE FROM OPTIMAL FORAGING
The process of constructing ocean ecosystem models for use in biogeochemistry includes 
selecting mathematical functions to represent dynamical interactions among state vari-
ables. Usually several choices exist among functions that have been used in past models 
(e.g., multiplicative vs. Liebig vs. Geider/Armstrong descriptions of light-nutrient interac-
tion), and it is often not clear which of them should be used. Here I argue that evolution-
ary optimization, a staple in the field of evolutionary ecology, can be used to sort among 
competing mathematical descriptions. Furthermore, in many cases optimality arguments 
lead to alternative, more powerful functional descriptions, whose parameters may be 
easier to interpret and measure, leading to a more productive dialog between empiricists 
and modelers. Here I describe one example: a family of functional forms for representing 
predation, including herbivory, derived from optimal foraging theory.

Arndt, S., Utrecht University, Utrecht, Netherlands, arndt@geo.uu.nl;
Lacroix, G., UGMM, Bruxelles, Belgium, G.Lacroix@mumm.ac.be;
Gypens, N., Universtite Libre de Bruxelles, Bruxelles, Belgium, ngypens@ulb.ac.be;
Lancelot, C., Universtite Libre de Bruxelles, Bruxelles, Belgium, lancelot@ulb.ac.be;
Regnier, P., Utrecht University, Utrecht, Netherlands, regnier@geo.uu.nl
PHYSICAL AND BIOGEOCHEMICAL CONTROLS ON PRIMARY PRODUCTION 
DYNAMICS ALONG THE LAND-OCEAN CONTINUUM: IMPLICATIONS FOR 
COASTAL OCEAN MODELLING
A two-dimensional, nested-grid hydrodynamic and reactive-transport model of the 
macrotidal Scheldt estuary, its tributaries and the adjacent coastal zone of the North Sea 
has been developed to identify the driving forces controlling the spatio-temporal primary 
production dynamics and thus the CO2 pump efficiency along a land-ocean continuum. 
Estuarine diatom growth responds rapidly to changes in the physical environment, es-
pecially those due to daily variation in river discharge which continuously modify the 
suspended particulate matter concentrations and residence times. Episodes of persistent 
low flow conditions lead to a progressive depletion of dissolved silica and diatom growth 
becomes increasingly controlled by silica availability. The phytoplankton succession and 
primary production in the coastal zone are mainly driven by the Lagrangian residual 
circulation and the nutrient influx from the estuary. The spreading of the nutrient-rich 
estuarine plume determines the distribution of the production-recycling loop, with high 
production rates close to the estuarine mouth and enhanced recycling further offshore. 
Simulation results indicate the dominant influence of physical forcing on the biogeochem-
ical dynamics along the morphologically complex land-ocean continuum.

Arneson, L. K., Texas A&M University at Galveston, Galveston, USA, kanoe1736@yahoo.com;
Kirkpatrick, G., The Mote Marine Laboratory, Sarasota, USA, gkirkpat@mote.org
FLOWCAM®, A POTENTIAL NEW METHOD TO ANALYZE PHYTOPLANKTON 
ECOLOGY
FlowCAM® is a new product developed by Fluid Imaging Technologies. It consists of 
a camera in combination with flow cytometry technology and it has the ability to sort 
and classify cells using recognition software. Until now the FlowCAM® has been used to 
sample for specific larger species of phytoplankton, like Karenia brevis. The purpose of 
this study was to show whether or not FlowCAM® could be used as a tool to study phyto-
plankton ecology. The common standard method used to study phytoplankton communi-
ties involves the use of high performance liquid chromatography (HPLC) and CHEMTAX 
software. This method is time consuming and majority of it must be performed in a labo-
ratory. FlowCAM® however can be portable and has the ability to be an in situ method of 
sampling phytoplankton communities. In this study, FlowCAM® was compared to HPLC/
CHEMTAX. Both methods were used to estimate the amounts of different phytoplankton 
classes from local water resources. Results were conflicting showing high and low/nonex-
istent correlations between the two methods. High correlations were made among each 
method’s own pattern and among the class Bacillariophyceae (diatoms) between both 
the HPLC/CHEMTAX and FlowCAM® method. However, when the overall community 
patterns of each method were compared there was no correlation. This study showed that 
FlowCAM® does indeed have a potential for estimating phytoplankton community struc-
ture, but further studies are needed for more conclusive results.

Arnold, M. C., Mote Marine Laboratory REU, Sarasota FL 34236, USA, mariah.arnold@
ncf.edu;

Gelsleichter, J., Mote Marine Laboratory , Sarasota FL 34236, USA
USE OF VITELLOGENIN AS A BIOMARKER FOR ECOESTROGEN EXPOSURE 
IN HOGCHOKERS (TRINECTES MACULATUS) FROM THE MYAKKA AND 
CALOOSAHATCHEE RIVERS
Estrogenic contaminants in aquatic systems are a threat to the health and development of 
organisms living in polluted waters. Vitellogenin (Vtg), a highly phosphorylated yolk pro-
tein, is a biomarker for estrogen exposure in male and immature female fish. Hogchokers 
(Trinectes maculatus) were collected from the highly developed Caloosahatchee (N=24) 
and less developed Myakka (N=20) Rivers in Florida starting mid-September. Blood and 
tissue samples were collected from each fish. A phosphoprotein assay (InvitrogenTM) 
was used to detect serum phosphoproteins. A quantitative ELISA was also developed 
to analyze Vtg levels. Western blot staining confirmed antibody binding to Vtg. The 
phosphoprotein assay was unable to detect subtle differences in wild-caught hogchoker 
Vtg levels. The ELISA, however, was sensitive enough to detect increased levels of Vtg in 
several Myakka hogchokers, which histological analysis revealed as mature females with 
developing oocytes, therefore indicating that elevated levels of Vtg were not abnormal. 
Data thus far show no abnormal Vtg levels in Myakka and Caloosahatchee River hogchok-
ers. Research continues with sample collection and histological analysis of livers for the 
presence of other pollutant biomarkers.

Arnold, N. P., LDEO of Columbia University, Palisades, NY, USA, npa2101@columbia.edu;
Kaplan, A., LDEO of Columbia University, Palisades, NY, USA, alexeyk@ldeo.columbia.edu;
Huang, H. P., LDEO of Columbia University, Palisades, NY, USA, huei@ldeo.columbia.edu;
Curchitser, E. N., Institute of Marine and Coastal Science, Rutgers University, New 

Brunswick, NJ, USA, enrique@marine.rutgers.edu;
Edwards, C. A., Ocean Sciences Dept., University of California, Santa Cruz, CA, USA, 

cedwards@ucsc.edu
STATISTICS OF SMALL-SCALE AND SHORT-TERM OCEAN SURFACE 
VARIABILITY IN MONTEREY BAY FROM SIMULATIONS AND OBSERVATIONS
Sea surface temperature and sea surface height satellite observations of Monterey Bay and 
its vicinity are compared with a set of nested simulations from the Regional Ocean Model 
System with resolutions varying from eddy-permitting (18km) to partially resolving sub-
mesoscale variability (300m). In addition to a direct comparison of models and observa-
tions for the year of 2001, the statistics of their small-scale and short-term variability are 
compared as well, in order to evaluate the general verisimilitude of modeled variability 
at different resolutions and thus the success of parameterization schemes. The extent to 
which these metrics can explain simulation errors is investigated. Some available in situ 
data are used for groundtruthing.

Arnold, W. S., Florida Fish and Wildlife Research Institute, Saint Petersburg, USA, bill.
arnold@myfwc.com

LIFE-STAGE SPECIFIC APPROACHES TO TRACKING BIVALVE LARVAE
Bivalve mollusks support important fisheries, function as ecosystem engineers, and are 
fundamental material cycling and removal pathways in estuarine and nearshore environ-
ments.  Understanding bivalve population dynamics is therefore a necessary precursor to 
properly managing coastal marine ecosystems.  Because the adults generally are sedentary, 
knowledge of larval dispersal is essential to achieving those management goals.  Models of 
bivalve larval dispersal have been developed, but those models require validation prior to 
practical application.  Such validation is rarely achieved because field studies of bivalve lar-
vae are hampered by the similarity among larval forms of most bivalve species.  I describe 
and discuss both genetic and chemical methods for species-specific identification with 
respect to tracking and mapping the dispersal of bivalve larvae in coastal habitats.  Using 
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examples from my own work and that of others, I emphasize the need to apply multiple 
approaches, specific to the life stage of the larvae, to effectively validate and enhance our 
understanding of these organisms.  Application of those approaches, particularly within 
the framework of an intensive coastal ocean observing system, is a necessary precursor to 
model acceptance and advancement.

Arnone , R. A., NRL, SSC, USA, arnone@nrlssc.navy.mil;
Casey , B., PSI, SSC, USA, casey@nrlssc.navy.mil;
Ko, D., NRL, SSC, USA, ko@nrlssc.navy.mil;
Flynn, P., NRl, SSC, USA, flynn@nrlssc.navy.mil;
Ladner, S. D., PSI, SSC, USA, ladner@nrlssc.navy.mil;
Gould, R. W., NRL, SSC, USA, gould@nrlssc.navy.mil;
Lee, Z. P., NRL, SSC, USA, zlee@nrlssc.navy.mil;
Hagy, J., EPA, Gulf Breeze, USA, Hagy.Jim@epamail.epa.gov;
Green, R., NRL, SSC, USA, green@nrlssc.navy.mil;
Greene, R., EPA, Gulf Breeze, USA, Greene.Rick@epamail.epa.gov
COUPLING SATELLITE BIO-OPTICS, NUMERICAL MODELS AND 
OBSERVATIONS TO DEFINE A COASTAL ECOSYSTEM
We define a three-dimensional ecosystem of the coastal ocean by assimilation of observa-
tions with an ocean model.  The 3-D volume of coastal bio-optical / physical properties 
was determined by coupling surface bio-optical satellite properties, vertical density pro-
files from circulation models and insitu profiles of bio-physical properties. Relationships 
between density profiles, 1% light level, and profiles of chlorophyll and backscattering 
coefficients were determined from observations.   These physical-bio-optical relationships 
were constrained by satellite surface properties and used to extend a subsurface profile by 
incorporating model fields of mixed layer depth, degree of stratification, and 1% light level. 
The equations used to characterize the profile shape were optimized by insitu profiles 
from sea-gliders and stations observations and the variability of these optimized coef-
ficients determined. This approach considers surface satellite accurate with uncertainty in 
the subsurface profile.  By exploiting insitu vertical profiles to constrain profile shape and 
extending these relationships both spatially and temporally, we reduce the uncertainty of 
subsurface shape and define the bio-optical ecosystem. The 3-D bio-optical ecosystem 
volume is demonstrated in the northern Gulf of Mexico and other regions

Arrigo, K. R., Stanford University, Stanford, USA, arrigo@stanford.edu;
van Dijken, G. L., Stanford University, Stanford, USA, gertvd@stanford.edu
RECENTLY ENHANCED PRIMARY PRODUCTIVITY IN THE ARCTIC OCEAN
In 2007, the Arctic Ocean experienced an unprecedented loss of sea ice, with a summer 
minimum ice extent that was 23% below the previous low in 2005 and nearly 40% below 
the mean low for 1979-2000.  This loss of sea ice increased the area of the Arctic Ocean 
exposed to summer solar insolation by 1.3 million square kilometers, or 15%.  In addition, 
an earlier spring melt and later autumn freeze in the Arctic in recent years resulted in a 
longer phytoplankton growing season.  Satellite ocean color data suggest that chlorophyll 
a concentrations in the newly exposed areas of the Arctic Ocean in 2007 range from 0.25 
to 0.80 mg m-3, typical of concentrations found at lower latitudes.  These observations, 
along with satellite-based estimates of sea surface temperature and cloud cover, were used 
as input to a primary production algorithm to estimate rates of phytoplankton primary 
production throughout the Arctic Ocean.  We will present estimates of recent changes in 
pan-Arctic productivity, including the contribution by the new and unprecedented area of 
open water observed in 2007.

Arthur, K. E., Smithsonian Marine Station, Fort Pierce, USA, arthur@si.edu;
Ross, C., University of North Florida, Jacksonville, USA, cliff.ross@unf.edu;
Paul, V. J., Smithsonian Marine Station, Fort Pierce, USA, Paul@si.edu
THE ROLE OF NUTRIENTS IN LYNGBYA GROWTH AND CHEMICAL DEFENCE
Benthic cyanobacteria of the genus Lyngbya form harmful algal blooms (HABs) that occur 
in marine and estuarine environments throughout tropical and subtropical oceans of the 
world. They are extremely prolific producers of biologically active secondary metabolites, 
many of which deter grazing by generalist herbivores. Nuisance blooms of Lyngbya oc-
cur regularly throughout Florida and may be triggered by terrigenous nutrient inputs. In 
addition, these blooms may grow unchecked as grazers avoid consuming the filaments. In 
this study we examine the ecology of Lyngbya blooms in Florida including the effects of 
nutrient additions and light on Lyngbya growth and toxin production. We use a bioassay 
approach to assess the role of nitrogen, phosphorus, iron and low light conditions on the 
growth and secondary metabolite production of Lyngbya spp. from Florida, USA. We also 
assess how these compounds affect potential grazers and the implications of these blooms 
for the marine ecosystem.

ARTIGAS, L. F., CNRS UMR 8187 LOG - Universit É  du Littoral C Í´te d’Opale, 
Wimereux, France, Felipe.Artigas@univ-littoral.fr;

OTERO, E., Departamento de Ciencias Marinas - Universidad de Puerto Rico, Mayag 
Ínez, Puerto Rico, eotero@uprm.edu;

PARANHOS, R., Laboratorio de Hidrobiologia - Universidade Federal do Rio de Janeiro, 
Rio de Janeiro, Brazil, rodpar@biologia.ufrj.br;

GOMEZ, M. L., Instituto de investigaciones Marinas - INVEMAR, Santa Marta, 
Colombia, mlgomez@invemar.org.co;

PICCINI, C., Laboratorio de Microbiologia, IIBCE, Universidad de la Rep Íblica, 
Montevideo, Uruguay, piccini@iibce.edu.uy;

COSTAGLIOLA, M., Laboratorio de Microbiologia Marina - INIDEP, Mar del Plata, 
Argentina, mcosta@inidep.edu.ar;

SILVA, R., Laboratorio de Microbiologia Marina - INIDEP, Mar del Plata, Argentina, 
rsilva@inidep.edu.ar;

SUAREZ, P., Universidad Simón Bolivar, Caracas, Venezuela, pulisuarez@gmail.com;
GALLARDO, V. A., Departamento de Oceanograf ía - Universidad de Concepción, 

Concepción, Chile, vagallar@udec.cl;
HERNANDEZ BECERRIL, D. U., Instituto de Ciencias del mar y Limnolog ía -  

Universidad Nacional Autónoma de México (UNAM),, México D.F., Mexico, dher-
nand@icmyl.unam.mx

THE LACAR-ICOMM NETWORK: IDENTIFICATION OF RESEARCH 
CAPABILITIES AND OPPORTUNITIES FOR ASSESSING MARINE MICROBIAL 
DIVERSITY IN SOUTH AMERICA AND THE CARIBBEAN
The International Census of Marine Microbes (ICoMM), the South American and the 
Caribbean Census of Marine Life (CoML) regional committees, launched a regional 
ICoMM node (LACar-ICoMM). This network aims at promoting discussions on marine 
microbial studies carried out in both regions in order to identify research capabilities, 
complementary strengths and possibilities for enhanced collaboration in assessing marine 
microbial dynamics and diversity. Studies dealing with bacterial, phytoplankton, phytoben-
thos and/or cyanobacterial ecology and/or taxonomy are carried out in coastal and oceanic 
marine systems modulated by geographic and seasonal patterns, as well as by the expres-
sion of large South American rivers or strong upwelling systems, in tropical and temper-
ate areas. Bacteria capable of degrading pesticides and hydrocarbons are also monitored 
(activity and diversity) in the Caribbean (Colombian Caribbean, Orinoco Delta), as well as 
in tropical (Microbial Observatory of Rio de Janeiro, Guanabara Bay, Brazil) and temperate 
waters and sediments of South American threatened coastal systems. The application of 
molecular tools in monitoring marine microbe diversity and dynamics represents a com-
mon priority for each type of study and a challenge for future research in the area.

ASANUMA, I., TOKYO UNIV. OF INFO. SCI., Chiba, Japan, asanuma@rsch.tuis.ac.jp;
HASEGAWA, D., TOKYO UNIV. OF INFO. SCI., Chiba, Japan, e04114dh@edu.tuis.ac.jp;
SPRINTALL, J., SIO, UNIV. OF CALIFORNIA, SAN DIEGO, SAN DIEGO, USA, js-

printall@ucsd.edu;
GORDON, A. L., LEDO, COLUMBIA UNIV., New York, USA, agordon@ldeo.columbia.edu;
LIU, A., ONRG, Asia, Tokyo, Japan, liua@onrasia.navy.mil;
HARPER, S., ONR, Washington D.C., USA, harpers@onr.navy.mil
A CONTRIBUTION OF WIND FORCE TO A PRIMARY PRODUCTIVITY IN THE 
PHILIPPINE ARCHIPELAGEOS
In June, 2007, a wind driven surface current along the Cuyo East Pass in the Philippine 
Archipelagoes was observed by the Synthetic Aperture Radar (SAR) on the Advanced Land 
Observation Satellite (ALOS). Simultaneously, the moored Acoustic Doppler Current Profiler 
(ADCP) at the west of the Panay Island observed the northward current in the surface to 150 
m depth from the middle of June to the beginning of July, 2007, while the south wind was 
dominant.  The MODerate resolution Imaging Spectroradiometer (MODIS) on the AQUA 
observed the decrease of the sea surface temperature and the increase of chlorophyll-a con-
centration.  The satellite observations provided the horizontal response of the primary pro-
duction and the ADCP provide the time series of the vertical distribution of water mass.  This 
study examined the mechanism of the primary production in the Philippine Archipelagoes 
based on these observations and from the point of response of biological activities to the 
environmental changes, which could be determined by the seasonal winds.

Ascani, F., University of Hawai’i, Honolulu, USA, fascani@hawaii.edu;
Firing, E., University of Hawai’i, Honolulu, USA, efiring@hawaii.edu;
McCreary, J. P., University of Hawai’i/International Pacific Research Center, Honolulu, 

USA, jay@hawaii.edu;
Dutrieux, P., University of Hawai’i, Honolulu, USA, dutrieux@hawaii.edu
DEEP MEAN ZONAL EQUATORIAL CURRENTS GENERATED BY A YANAI WAVE BEAM
In the Pacific and Atlantic basins, a set of zonal currents with a complex meridional and 
vertical structure is observed below the thermocline and within 5° from the equator: the 
large-vertical-scale Tall Equatorial Jets (TEJs) alternating with latitude and the Equatorial 
Deep Jets (EDJs) alternating with depth over several hundred meters. These currents 
appear inconsistently in Ocean General Circulation Models  and remain to be explained 
conclusively. D’Orgeville et al. (2007) and Hua et al. (2007) have suggested that the TEJs 
and EDJs arise from intraseasonal variability near the western boundary.  As an alterna-
tive, we show how a vertically-propagating Yanai wave beam can generate TEJs within and 
to the west of the beam in numerical simulations.  Analytic calculations show that dissipa-
tion of the beam is essential for generating flow to the west of the beam. We suggest that 
TEJs may be at least partly generated by this mechanism, with shallow tropical instability 
waves of roughly one-month period radiating the Yanai wave beam into the abyss.
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Ashanti J. Pyrtle, A., University of South Florida, St. Petersburg, USA, apyrtle@marine.
usf.edu;

Warner Ithier-Guzman, W., University of South Florida, St. Petersburg, USA, ithiergu@
marine.usf.edu;

Vivian Whitney, V., University of South Florida, St. Petersburg, USA, vivian.williamson@
sbcglobal.net

FACILITATING LEADERSHIP DEVELOPMENT AMONG STUDENT 
PARTICIPANTS IN UNDERREPRESENTED MINORITY PROGRAMS: THE MS 
PHD’S CASE STUDY
Minority Students Pursuing Higher Degrees of Success in Earth System Science (MS PHD’S) 
Initiative was launched in 2003 as part of the final JGOFS Ocean Science Meeting. Since its 
inception, student leadership has played a key role in the design, implementation and success 
of MS PHD’S activities.  Each year five undergraduate and graduate student MS PHD’S alumni 
are provided with additional leadership and mentoring experiences while serving as MS PHD’S 
Dream Team members. The Dream Team is compromised of a dynamic group of MS PHD’S 
alumni that are committed to the MS PHD’S vision, professional development and academic ad-
vancement of the newest MS PHD’S student participant cohort.  Leadership experiences gained 
as MS PHD’S Dream Team members serve to further prepare MS PHD’S alumni for their roles 
as future leaders in the geoscience community.  MS PHD’S student alumni have also served as 
MS PHD’S coordinators, staff members and even program mentors after they received their 
doctoral degrees. To date more than 100 undergraduate and graduate students have participated 
in MS PHD’S Professional Development Program activities.

Ashjian, C. J., Woods Hole Oceanographic Institution, Woods Hole, USA, cashjian@whoi.edu;
Braund, S. R., SR Braund and Associates, Anchorage, USA, srba@alaska.net;
Campbell, R. G., University of Rhode Island, Narragansett, USA, campbell@gso.uri.edu;
George, J. C., North Slope Borough Department of Wildlife Managment, Barrow, USA, 

Craig.George@north-slope.org;
Moore, S. E., NOAA Alaska Fisheries Science Center, Seattle, USA, Sue.Moore@noaa.gov;
Okkonen, S. R., University of Alaska, Fairbanks, USA, okkonen@alaska.net;
Sherr, B. F., Oregon State University, Corvallis, USA, sherrb@coas.oregonstate.edu;
Sherr, E. B., Oregon State University, Corvallis, USA, sherre@coas.oregonstate.edu
ENVIRONMENTAL VARIABILITY AND BOWHEAD WHALE DISTRIBUTION ON 
THE ALASKAN BEAUFORT SHELF NEAR BARROW, AK
The Alaskan Beaufort Shelf is a feeding region for planktivorous bowhead whales during 
their autumn migration and may be vulnerable both to climate change and human activities.  
Oceanography and bowhead whale distribution on the shelf near Barrow, AK were investi-
gated during August and September of 2005-2007 to describe oceanographic distributions, 
to identify conditions that produce a favorable feeding environment for the whales, and to 
document short term and inter-annual environmental variability.  Multiple water masses were 
observed, with close coupling between water mass and biological characteristics.  Considerable 
inter-annual variability was observed.  Both 2005 and 2007 were characterized by little or no 
sea ice and warm water (11C in 2007) while 2006 had considerable ice cover and colder water 
(4C).  Shorter-term variability in conditions on the shelf was intimately tied to the direction and 
strength of the wind. Elson Lagoon also may influence the environment of the adjacent shelf and 
subtidal-fluxes in/out of the Lagoon were tightly coupled to the wind.  The locations of feeding 
whales observed in the field sampling corresponded well with longer-term local knowledge.

Ashton, A. D., Woods Hole Oceanographic Institution, Woods Hole, USA, aashton@
whoi.edu

SHOREFACE PROFILE EVOLUTION ON HUMAN TIMESCALES: 
MORPHODYNAMIC VERSUS MORPHOKINEMATIC APPROACHES
Everybody knows that increased rates of sea-level rise would present a threat to coastal 
regions. Nobody knows exactly how much, though. Applications of geometric templates 
(i.e. modifications of the ‘Bruun rule’) represent the most common attempts to understand 
how shorefaces (and their shorelines) may respond to sea-level increases at decadal to 
centennial scales. These approaches, founded on the fundamental principle of conserva-
tion of sediment combined with an assumed equilibrium shoreface configuration (thus 
‘morphokinematic’), tend to perform well at geological timescales. Their ability to resolve 
shorter-timescale behaviors, however, may be hampered because they do not specifically 
resolve the effects of extreme events, non-equilibrium behavior, and morphodynamic 
feedback. Does it matter? Can we expect shorefaces to attain or remain within a dynamic 
equilibrium state over the next century? How well can a geometric model capture thresh-
old conditions? This preliminary research addresses these questions using theoretical and 
numerical approaches, investigating the timescales of shoreface evolution to examine how 
shoreline changes over the next century may or may not meet our expectations.

Ashvini Chauhan, A., Florida A&M University, Environmental Sciences Institute, 
Tallahassee, USA, ashvini.chauhan@famu.edu;

Jennifer Cherrier, J., Florida A&M University, Environmental Sciences Institute, 
Tallahassee, USA, jennifer.cherrier@famu.edu;

Henry Williams, H. N., Florida A&M University, Environmental Sciences Institute, 
Tallahassee, USA

MICROBIAL COMMUNITY SHIFTS AS A FUNCTION OF DISSOLVED ORGANIC 
MATTER (DOM) AVAILABILITY OVER A TIDAL CYCLE IN APALACHICOLA BAY, FL
Elucidating shifts within microbial communities are a prerequisite for gaining a better 
understanding of carbon cycling within the marine ‘microbial loop’. We investigated 

short-term microbial and biogeochemical fluxes over a 12-h tidal cycle at Dry Bar in 
Apalachicola Bay, FL. Significantly higher DOM concentrations were observed for samples 
collected at low tide vs. those collected at high tide. Most probable numbers (MPNs) of 
heterotrophic bacteria showed a two-log increase in low tide samples as compared with 
outgoing, incoming and high tide. PCR-RFLP, cloning and sequencing of 16S rDNA clone 
libraries along the tidal cycle revealed community shifts. Specifically, at low tide, we identi-
fied significantly higher clone phylotype abundances from gamma and delta-proteobac-
teria, high- G+C gram positive bacteria and the Cytophaga–Flavobacterium–Bacteroides 
group; considered ‘specialists’ in DOM uptake. Conversely, phylotype abundances 
representing alpha and beta-proteobacteria dropped significantly in low tide. The tran-
sient changes in DOM concentrations and bioavailability likely resulted in the observed 
microbial community shifts. Taken together, our results suggest that changes in substrate 
bioavailability over the course of a tidal cycle impacts short-term microbial community 
dynamics and structure.

Assmann, K. M., Bjerknes Centre for Climate Research, Bergen, Norway, karen.assmann@
bjerknes.uib.no;

Heinze, C., Bjerknes Centre for Climate Research, Bergen, Norway, christoph.heinze@gfi.
uib.no;

Bentsen, M., Nansen Environmental and Remote Sensing Centre, Bergen, Norway, mats@
nersc.no;

Olsen, A., Bjerknes Centre for Climate Research, Bergen, Norway, are.olsen@bjerknes.
uib.no

DECADAL CHANGES IN ANTHROPOGENIC CARBON UPTAKE IN AN 
ISOPYCNIC OCEAN CARBON CYCLE MODEL
The magnitude, pattern and variability of anthropogenic carbon uptake is determined in 
an isopycnic ocean carbon cycle model consisting of the physical model MICOM and 
the ocean biogeochemistry model HAMOCC5. Isopycnic models represent the ocean as 
layers of constant density and thus mimic the interior structure of the ocean. This enables 
them to represent processes like tracer advection and diffusion without the spurious 
diapycnal mixing inherent in models that represent the ocean as layers of constant depth. 
Particularly in regions where surface waters are subducted into the deep ocean like the 
high latitudes this should lead to a more accurate estimate of tracer transport into the 
deep ocean. In our study we focus on the North Atlantic and Arctic Oceans, the effect 
of climatological vs daily and interannually varying NCEP forcing on the spreading of 
anthropogenic CO2 to the interior ocean and the variability of the North Atlantic sink 
strength in recent decades.

Astor, Y., Fundacion La Salle de Ciencias Naturales, Estacion de Investigaciones Marinas 
de Margarita (EDIMAR),, Punta de Piedras, Venezuela, yastor@edimar.org;
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Marinas de Margarita (EDIMAR),, Punta de Piedras, Venezuela;
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SINKS AND SOURCES OF CO2 IN A COASTAL TROPICAL ENVIRONMENT: THE 
CARIACO BASIN
Monthly observations of alkalinity and pH have been obtained in the Cariaco Basin 
from January 1996 to December 2000 and from March 2002 to July 2007 as part of the 
CARIACO oceanographic time series program (10° 30’ N, 64° 40’ W). These measure-
ments were used to calculate total carbon dioxide (TCO2), fugacity of CO2 (fCO2), and air-
sea CO2 fluxes. Similar measurements were also made on three separate cruises (March 
2004, March 2006 and September 2006) in other locations within the Basin to study the 
spatial distribution of the CO2 parameters. The surface fCO2 calculated from this data is 
highly variable through the year and range between 298-453  µatm at the CARIACO sta-
tion. Likewise, variability is also present throughout the basin with a range between 268-
566  µatm. Air-sea CO2 fluxes shows that the core of the upwelling plume behaves as a net 
source of CO2 (30 mmol C m-2 d-1), while net sinks are observed at the border of the plume 
(-5 mmol C m-2 d-1) and nearby the discharge of Tuy River (-43 mmol C m-2 d-1).

Atilla, N., University of Wisconsin, Madison, USA, nazanatilla@gmail.com;
McKinley, G., University of Wisconsin, Madison, USA, gamckinley@wisc.edu;
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CARBON CYCLING IN LAKE SUPERIOR: OBSERVATIONS, MODELS AND 
IMPACTS ON THE REGIONAL CARBON BALANCE
Understanding the surface-atmosphere exchange of carbon dioxide of inland water bodies 
is important for accurately quantifying and scaling regional continental carbon budgets. 
The Laurentian Great Lakes cover 25% of the land area of the 8 Great Lakes states, and 
CO2 emission and seasonal cycling from them may be comparable to that of local ter-
restrial ecosystems. CO2 fluxes from Lake Superior are of particular interest because they 
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may directly impact observations at nearby AmeriFlux towers. We have collected lake 
water samples, analyzed above-lake CO2 concentrations, measured CO2 fluxes, and de-
veloped a coupled ecosystem-carbon-hydrodynamic model of Lake Superior in an attempt 
to estimate these fluxes and understand their controlling mechanisms. Water samples 
collected monthly since January 2007 have pCO2 concentrations above the atmospheric 
equilibrium value; CO2 concentrations measured in June were elevated above what would 
be expected on land; and direct flux measurement in August confirmed that the lake was 
emitting CO2. Simplistic extrapolations from these observations suggest the lake source 
may be significant. Initial whole-lake flux estimates from the coupled hydrodynamic 
model will be compared with measured fluxes.

Atsushi Matsuoka, A. M., Hokkaido University, Hakodate, Japan, atsushi@salmon.fish.
hokudai.ac.jp;

Yannick Huot, Y. H., Universite de Paris 6 (Universite de Pierre et Marie Curie)/CNRS, 
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BIO-OPTICAL CHARACTERISTICS OF THE WESTERN ARCTIC OCEAN: 
IMPLICATIONS FOR OCEAN COLOR ALGORITHMS
Global ocean color algorithms designed to estimate chlorophyll a concentration (chla) are 
not accurate at high latitudes. While a regional Arctic OC4L algorithm was designed to be 
applicable to high northern latitudes, its applicability also remains uncertain. To examine 
these issues, we investigated the light absorption coefficient of phytoplankton, non-algal 
particles (NAP), colored dissolved organic matter (CDOM), and remote sensing reflec-
tance, Rrs(λ) covering most part of the Western Arctic Ocean. A higher pigment packag-
ing effect was identified relative to that at lower latitudes. The CDOM absorption domi-
nated and accounted for over 50 % of the total non-water absorption at all wavelengths 
used for ocean color algorithms, and did not covary with chla. Our evaluation shows that 
when turbid waters are excluded, the performance of the OC4L is much better than that 
of SeaWiFS OC4V4 and MODIS OC3M. The reason why the OC4L performs well despite 
strong CDOM absorption is discussed.

Auad, G., Scripps/UCSD, La Jolla, USA, guillo@ucsd.edu;
Miller, A. J., Scripps/UCSD, La Jolla, USA, ajmiller@ucsd.edu
RESILIENT PHYSICAL AND BIOLOGICAL CLIMATE CHANGES IN THE GULF OF 
ALASKA
Recent measurements of zooplankton biomass and biological productivity in the Gulf of 
Alaska have raised a number of questions regarding possible linkages between climate and 
availability of renewable resources. In this article we compare 3 abrupt oceanic regime 
shifts in the Gulf of Alaska, the 1976-1977 warming shift, the 1998 cooling episode, and 
the 1998 to 1999 El Niño to La Niña transition, against concomitant changes in biological 
conditions reported in the literature. After the 1976-1977 warming shift, its 3D circula-
tion changes, i.e., increased interior upwelling, increased onshore transport and increased 
coastal downwelling, had the same sign as their climatological means, which helps to 
explain the observed increased productivity of the upper ocean. Warming and cooling 
transitions have associated with them very different patterns of both, horizontal and verti-
cal circulation where the latter is confirmed to be linked to the wind stress curl. Important 
shifts in the local biology have been reported in the literature (warming of 1976-1997 
and El Niño to La Niña transition of 1998-1999) when our simulated vertical velocities 
climatological shifts were large; in turn, when they were small, the ecosystem did not 
show significant changes and this was in part due to the resilience set by the 1976-1977 
shift through the strengthening of the GOA’s mean 3D circulation. Additional simulations 
show an uncommon and interesting response to tidal forcing.

Aucan, J., University of Hawaii, Honolulu, Hawaii, USA, jerome@hawaii.edu;
Pequignet, A. C., University of Hawaii, Honolulu, Hawaii, USA, chrispeq@hawaii.edu;
Vetter, O. J., NOAA Pacific Islands Fisheries Science Center, Honolulu, Hawaii, USA, 

ovolution@gmail.com;
Becker, J. M., University of Hawaii, Honolulu, Hawaii, USA, jbecker@soest.hawaii.edu;
Merrifield, M. A., University of Hawaii, Honolulu, Hawaii, USA, markm@soest.hawaii.edu
WAVE TRANSFORMATION AND SETUP ACROSS IPAN REEF, GUAM DURING 
TROPICAL STORM MAN-YI
Pressure and current observations during tropical storm Man-Yi (July 2007) were col-
lected along a cross-shore transect at Ipan reef, Guam as part of the Pacific Island Land-
Ocean Typhoon experiment (PILOT). As Man-Yi passed 200m south of Guam, strong 
winds and large atmospheric pressure changes did not impact the island.  Large remotely 
generated storm waves (Hsig>7m) did impact Guam and were responsible for significant 
coastal inundation. In non-storm conditions, the reef edge at Ipan acts as a natural break-
water dissipating up to 95% of the wave energy, primarily within 20m of the reef face.  
During tropical storm Man-Yi, measured set-up over Ipan reef exceeded 1m and was the 
order of the maximum tidal amplitude.  This set-up resulted in increased wave energy 
transmission at the reef edge.  As the transmission and dissipation of wave energy on the 
reef depend strongly on frequency, the wave energy at the shoreline was dominated by 
infragravity motions.

Aurin, D. A., University of Connectivut, Groton, USA, dirk.aurin@uconn.edu;
Dierssen, H. M., University of Connecticut, Groton, USA, heidi.dierssen@uconn.edu
AN OCEAN COLOR ALGORITHM FOR RETRIEVING BIO-OPTICAL PROPERTIES 
IN THE TURBID WATERS OF LONG ISLAND SOUND.
Bio-optical and remote sensing reflectance data collected during 12 cruises throughout 
Long Island Sound (LIS) from 2004-2007 exhibit high spatial and temporal variability 
throughout the region. While empirical algorithms explain only 28% of the variability in 
Chl, “operational case 2” semi-analytical algorithms (SAAs) explain even less (r2 = 5%) 
when applied to this dataset. Various other SAAs were evaluated and some performed 
well in retrieving optical properties, explaining most of the variability in nonwater absorp-
tion and total backscattering (r2 = 72% and 70%, respectively). However, these algorithms 
consistently underestimate retrieved optical properties in these waters. Early findings in-
dicate that bias in the model derives from empirical constants that do not account for the 
strong spectral dependance of backscattering observed in LIS. Furthermore, the variability 
of optical properties on seasonal and spatial scales may require unique parameterizations 
of ocean color algorithms in LIS. Here, we demonstrate that optimizing an existing SAA 
to more accurately reflect the high suspended sediment concentrations indicated by our 
observations produces dramatically improved retrievals of nonwater absorption and total 
backscattering.

Austin, J. A., Large Lakes Observatory, University of Minnesota, Duluth, Duluth, USA, 
jaustin@d.umn.edu;

Vander Woude, A. J., Large Lakes Observatory, University of Minnesota, Duluth, Duluth, 
USA, avanderw@d.umn.edu
THE INFLUENCE OF UPWELLING WINDS ON ESTUARINE SALT EXCHANGE
Typical shelf-estuary modeling has integrated simplified models for either the estuary or 
the coastal ocean. In this analysis we included the complexity of each region using the 
Regional Ocean Modeling System (ROMS) to characterize the impact that upwelling 
directed winds had on estuarine salt exchange. A geometrically similar estuary to the 
Chesapeake Bay (200 km long, 20 km wide) and a similar mean freshwater flux (2500 m3s) 
was used to force the model.  Applying a Mellor-Yamada vertical mixing scheme with a 
background diffusivity coefficient of 0.001 m2s to a 150-day model run, we first estab-
lished the initial estuary salinity equilibrium gradient. Then running the model for 10 days, 
a river induced freshwater plume progressed southward over the shelf and detached from 
the coast.  When upwelling winds were imposed for 3 days, the river plume moved north-
ward in the alongshore direction, increasing the estuary salinity and total salt exchange 
out of the estuary.   We quantified these differences in estuary salt exchange and volume 
by also shifting the onset and duration of upwelling winds in order to compare with past 
Chesapeake Bay research.

Aveni-DeForge, K., University of Hawaii/HIMB, Kaneohe, HI, USA, aveni@hawaii.edu;
Weitzman, J. S., Stanford University, Palo Alto, CA, USA, jweitzman@stanford.edu;
Koseff, J. R., Stanford University, Palo Alto, CA, USA, koseff@stanford.edu;
Thomas, F. I., University of Hawaii/HIMB, Kaneohe, HI, USA, fithomas@hawaii.edu
THE COUPLING OF HYDRODYNAMICS AND NUTRIENT EXCHANGE IN 
NATURAL SEAGRASS CANOPIES, PART TWO: CANOPY CHARACTERISTICS 
AND NUTRIENT UPTAKE
Rates of nutrient uptake and the partitioning of uptake spatially within a canopy are the 
result of both biological characteristics of the canopy and the interaction between the 
canopy and the overlying water.  Here we examine these interactions within vegetated 
canopies in Florida Bay, FL.  These canopies are dominated by the seagrass, Thalassia 
testudinum.  However they have a range of blade densities and understory characteristics. 
We identified species within each canopy and estimated the volume and cross sectional 
area of the canopy filled by vegetation.  These characteristics were then compared with 
hydrodynamic data from a multi-instrument array to examine how complex canopy form 
influences hydrodynamics.  We also used a field-deployable racetrack flume to measure 
the uptake of 15N ammonium by the canopy over a range of hydrodynamic conditions 
and partitioned uptake among species and among locations within the canopy. Our data 
indicates that hydrodynamic regime and partitioning of nutrient uptake are influenced by 
characteristics of natural canopies.
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Ayata, S. D., Station Biologique de Roscoff, Roscoff, France, ayata@sb-roscoff.fr;
Ellien, C., Muséum National d’Histoire Naturel, Paris, France, cellien@mnhn.fr;
Dubois, S., Louisiana State University, Baton Rouge, USA, sdubois1@lsu.edu;
Dumas, F., Ifremer, Brest, France, franck.dumas@ifremer.fr;
Farcy, S., Station Biologique de Roscoff, Roscoff, France;
Viard, F., Station Biologique de Roscoff, Roscoff, France, viard@sb-roscoff.fr;
Thiébaut, E., Station Biologique de Roscoff, Roscoff, France, thiebaut@sb-roscoff.fr
SUSTAINABILITY OF THREATENED BIOGENIC REEFS: INSIGHT FROM A 
MULTIDISCIPLINARY STUDY OF LARVAL DISPERSAL OF THE HONEYCOMB 
WORM SABELLARIA ALVEOLATA
The present study provides multidisciplinary approaches to assess larval dispersal and its 
consequences on population connectivity in the bentho-pelagic polychaete, Sabellaria 
alveolata. This species forms biogenic reefs which constitute diversity hot spots on tidal 
flats in Europe. The largest known reefs, located in the Bay of Mont-Saint-Michel (English 
Channel), are suffering increasing anthropological disturbances which raise the question 
of their sustainability. As the ability to recover depends partly on the recolonisation of 
damaged reefs by larval supply, we used a 3D biophysical model to estimate larval reten-
tion within the bay and connectivity among reefs under different hydroclimatic condi-
tions. The model takes into account fine-scale hydrodynamic circulation (800 x 800 m), 
Eulerian larval transport, larval mortality and gregarious settlement behaviour of post-
larvae. The model outputs were compared with in situ larval surveys and combined with 
genetic analyses based on microsatellite data. The joint-used of these 3 approaches high-
lighted the role played by eddies on larval retention and suggested important exchanges 
between reefs. Nevertheless settlement success remains low and wind-induced currents 
cause high temporal variability, underlying the need for  sustained conservation policy.

Ayoub, N. K., LEGOS/CNRS, Toulouse, France, nadia.ayoub@legos.obs-mip.fr;
Lucas, M. A., CNRM/Météo-France, Toulouse, France, marc.lucas@cnrm.meteo.fr;
Valladeau, G., CLS, Ramonville, France, guillaume.valladeau@cls.fr
SENSITIVITY OF THE MIXED-LAYER HEAT CONTENT REPRESENTATION TO 
ATMOSPHERIC FORCING IN AN EDDY-PERMITTING MODEL OF THE NORTH 
ATLANTIC
Estimations of the mixed layer heat content and the study of associated mechanisms often 
rely on numerical simulations. OGCMs are usually forced with NWP fields such as the 
ECMWF or NCEP (re)analyses or with observations-derived products. Although it is 
clear that the nature of atmospheric forcing products and their space-time resolution have 
a significant impact on model results in terms of superficial heat content, little is known of 
the influence of uncertainties in one given atmospheric product. In this study we propose 
to explore the sensitivity of a model response in terms of mixed-layer heat content rep-
resentation to 1/ the use of two different atmospheric reanalyses with similar space-time 
resolution and 2/ ‘small’ perturbations on a given reanalysis  meant to represent a priori 
uncertainties. The approach is based on stochastic modelling. We address the case of the 
North Atlantic during a period of mixed-layer deepening (September 1994 - March 1995). 
We use the NEMO/OPA model in a Â¼Â  horizontal resolution configuration; atmo-
spheric forcing fields come from the ERA40 reanalysis and from the CORE product.

Azetsu-Scott, K., Bedford Institute of Oceanography, Dartmouth, Canada, Azetsu-
ScottK@mar.dfo-mpo.gc.ca;

Jones, E. P., Bedford Institute of Oceanography, Dartmouth, Canada, JonesP@mar.dfo-
mpo.gc.ca;

Gershey, R. M., BDR Research Limited, Halifax, Canada, bdr-research@ca.inter.net
DECADAL VARIATION OF ALKALINITY IN THE LABRADOR SEA
The Labrador Sea is one of two sites in the North Atlantic that produce intermediate and 
deep water by winter convection.  The Labrador Sea consists of Labrador Sea Water (LSW), 
formed every winter in the Labrador Sea, and North East Atlantic Deep Water (NEADW) and 
Denmark Strait Overflow Water (DSOW) produced in the Nordic Seas.  We report significant 
changes in alkalinity-salinity relationships over the last 15 years.  Through the 1990s and up 
to 2002, alkalinity and salinity showed strong negative correlation in LSW and NEADW.  The 
salinity abruptly increased in LSW and NEADW in 2003, persisting to the present, and showed 
a positive correlation with alkalinity.  Possible causes of these changes include changes in Arctic 
fluvial input in the water formation regions, calcium carbonate dissolution, remineralization of 
organic mater, mixture of different source waters.  These will be evaluated and implications for 
the future carbonate system in deep North Atlantic will be discussed.

Babbin, A. R., Lamont-Doherty Earth Observatory, Columbia University, Palisades, NY, 
USA, arb2117@columbia.edu;

Truong, G., Lamont-Doherty Earth Observatory, Columbia University, Palisades, NY, 
USA, gst2102@columbia.edu;

Newton, R., Lamont-Doherty Earth Observatory, Columbia University, Palisades, NY, 
USA, bnewton@ldeo.columbia.edu;

Schlosser, P., Lamont-Doherty Earth Observatory, Columbia University, Palisades, NY, 
USA, schlosser@ldeo.columbia.edu

OXYGEN ISOTOPE RATIOS IN THE ARCTIC OCEAN: IMPLICATION FOR THE 
FRESHWATER BALANCE
Oxygen isotope ratios (H2 18O/H2 16O) of water and salinity data are used to identify 
the composition of Ocean samples in terms of end members of the water masses that 
determine the freshwater budget of the Arctic Ocean.  These include the Atlantic and 

Pacific inflows, meteoric water, and sea ice melt. Starting from the GISS Global Seawater 
Oxygen-18 Database (Schmidt et al., 1999), which contains oxygen isotope and corre-
sponding salinity measurements compiled over the last thirty years, we added new data to 
the database and determined the errors in the Î´18O fields, using several methods, includ-
ing rms error about a smooth fit to profiles. We used the Î´18O data, together with salinity 
and nutrient measurements, to calculate the contributions of the individual water masses 
to the Arctic Ocean freshwater balance. The errors in the freshwater calculations were 
determined from those of the individual variables through a matrix inversion. Sea ice melt 
and meteoric water fraction errors were found to be strongly anti-correlated.

Babin, M., CNRS - Laboratoire d’Océanographie de Villefranche, Villefranche-sur-Mer, 
France, marcel@obs-vlfr.fr;

Bélanger, S., Universit É  du Québec Í  Rimouski, Rimouski, Canada, simon_belanger@
uqar.qc.ca

PAN-ARCTIC PRIMARY PRODUCTION AND ORGANIC MATTER PHOTO-
OXIDATION: SIGNIFICANCE OF THESE TWO LIGHT-DRIVEN PROCESSES
Primary production and CDOM photo-oxidation have opposing impacts on carbon fluxes 
in the ocean.  The balance between the two processes may be significantly affected in the 
near future by climate change.  This is especially true for the Arctic Ocean, which is in-
creasingly exposed to light as perennial ice recedes, and which receives increasing amounts 
of terrigenous organic matter as the permafrost thaws and river discharges increase. In this 
study, we used remote sensing data to estimate the pan-Arctic distributions of primary 
production and CDOM photo-oxidation, and how they evolved from 1998 to now.  Ocean 
color, ozone, cloud and ice data are combined to run a radiative transfer, and primary 
production and photo-oxidation models.  A sensitivity analysis is conducted to assess the 
impact of chosen ocean color algorithms and of various model parameters on results. Our 
results provide the first pan-Arctic estimates of primary production and CDOM photo-ox-
idation based on remote sensing, and allow determining how these two processes compare.  
Also, we show how CDOM affects primary production through shading.

Babson, A. L., AAAS Science and Technology Policy Fellow, Washington, USA, babsona@
gmail.com;

Kawase, M., University of Washington, Seattle, USA, kawase@ocean.washington.edu
MODELING SILL EFFECTS ON FJORD STRATIFICATION, INTERNAL TIDES, 
TRANSPORT AND RESIDENCE TIMES
The effects of sill height on stratification, residence time and transport are studied using 
the Regional Ocean Model System (ROMS) with idealized fjord bathymetry and steady 
forcing. For six cases of increasing sill height, residence time does not monotonically in-
crease with increasing sill height. This is partially due to the lowest sill height case having 
anomalous stratification. This case has the highest energy converted to mixing. Internal 
tides are generated in all cases off the sloping headwall and in some of the cases off of the 
sill. The three tallest sill cases are jet basins according to Stigebrandt and Aureas (1989) 
division between jet and wave basins. Jet basins have a mean tidal velocity over the sill 
greater than the internal wave speed. Within the basin is a cyclonic gyre, in the time mean, 
at all depths except the thin outflowing surface layer and a thin bottom layer. The strength 
of this gyre increases with sill height, as internal Rossby radius decreases.

Bachraty, B. C., University of Montreal, Montreal, Canada, charleyne.bachraty@umon-
treal.ca

A MODEL FOR DEEP-SEA HYDROTHERMAL VENT FAUNA BIOGEOGRAPHIC 
DISPERSAL
Since their discovery in 1977,  deep-sea hydrothermal vent fields have fascinated marine 
biologists because of their fauna based on chemosynthesis and the high level of symbiosis 
among trophic types. This fauna was found to harbor new species, genera, and families 
that were new to science. Its biomass is high despite harsh environmental conditions. This 
fauna has been studied by scientists from several countries. Few studies have focused on 
biogeographic relationships among regions of the world ocean. Our objectives are to (1) 
recognize large areas (biogeographic provinces) with differing faunal composition and (2) 
determine the dispersal and evolutionary relationships among   them. Our study benefited 
from a recent compilation of all hydrothermal species in 63 fields. A geographically-con-
strained multivariate regression tree pointed to a preliminary division of the world ocean 
into 6 to 9 provinces; this result will undoubtedly be revised as new oceanic areas are 
explored. We then analyzed the relationships among these faunas and generated a hypoth-
esis about the center of dispersal of hydrothermal faunas. This result will be tested using 
phylogenetic analysis of some groups of organisms.

Baco-Taylor, A. R., Associated Scientists at Woods Hole, Woods Hole, MA, USA, abaco@
mbl.edu;

Rowden, A. A., National Institute of Water & Atmospheric Research, Wellington, New 
Zealand, a.rowden@niwa.co.nz;

Levin, L. A., Scripps Institution of Oceanography, La Jolla, CA, USA, llevin@ucsd.edu;
Smith, C. R., University of Hawaii at Manoa, Honolulu, HI, USA, craigsmi@hawaii.edu;
RENEWZI Scientific Party
EXPLORATION OF COLD SEEP COMMUNITIES OFF NEW ZEALAND
Chemosynthetic habitats around New Zealand (NZ) have been suspected since the 
trawling of vesicomyid clams and bathymodiolin mussels associated with carbonates and 
whale bones. Our exploratory cruise to this region in November 2006 revealed that cold 
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seep habitats occur in abundance along the entire east and south slope of NZ’s North 
Island.  Seep communities were characterized by vestimentiferan worms in the genus 
Lamellibrachia, Siboglinum pogonophorans, vesicomyid clams, a solemyid (Acharax sp.) 
and a species of bathymodiolin mussel.  Core and grab samples revealed numerous addi-
tional undescribed species of peracarid crustaceans and polychaete worms.  The initial as-
sessment of community composition suggests that the NZ margin hosts a broad diversity 
of seep microhabitats, each likely harboring its own characteristic fauna.  While the NZ 
margin appears to represent a new biogeographic province for seep fauna, there may be 
high species overlap with the nearby Kermadec Arc hydrothermal vents.    Unfortunately, 
even as these cold-seep ecosystems are being discovered, they appear to be threatened 
by bottom trawling along the entire NZ margin.  Fishing and other anthropogenic distur-
bance may endanger seep communities on a global scale.

Badin, G., Earth and Ocean Science Department, Liverpool Univeristy, Liverpool, United 
Kingdom, gualti@liverpool.ac.uk;

Williams, R. G., Earth and Ocean Science Department, Liverpool Univeristy, Liverpool, 
United Kingdom, ric@liverpool.ac.uk

THE ROLE OF MECHANICAL VERSUS BUOYANCY FORCING IN DETERMINING 
THE RESIDUAL CIRCULATION IN THE OCEAN
Eddy residual-mean circulation in the ocean requires the presence of a gradient in the 
buoyancy input as argued by Walin (1982). The buoyancy forcing can be a function of the 
flow, such as the air-sea heat loss associated with western boundary currents. However, 
we argue that the buoyancy forcing is not always the rate limiting process in determining 
the residual circulation and instead mechanical forcing is important. Here, the residual 
circulation is examined for two different regimes: an open ocean front, with characteristics 
similar to fronts observed in the Southern Ocean, and a shelf-sea front, separating strati-
fied to tidally well-mixed waters. The buoyancy forcing is solved for either as a function of 
the Ekman flow in the mixed layer or as a function of tidal mixing. For both regimes it is 
the mechanical forcing that controls, and localize the residual circulation. This process is 
analogous to the stratosphere, where the breaking of gravity waves is responsible for driv-
ing the residual-mean flow.

Baehr, J., MIT, Cambridge, MA, USA, baehr@mit.edu;
Forget, G., MIT, Cambridge, MA, USA;
Heimbach, P., MIT, Cambridge, MA, USA;
Wunsch, C., MIT, Cambridge, MA, USA;
Kanzow, T., NOCS, Southampton, United Kingdom;
Wunsch, C., MIT, Cambridge, MA, USA;
Wunsch, C., MIT, Cambridge, MA, USA
INFLUENCE  OF THE RAPID/MOCHA AND FLORIDA CURRENT CABLE DATA 
ON THE ECCO-GODAE OCEAN STATE ESTIMATE
The incorporation of local temperature/salinity observations from the RAPID/MOCHA 
mooring array, as well as the cable estimates of volume transport in the Florida Current, is 
tested in the ECCO-GODAE estimation system for their impact on the meridional over-
turning circulation and heat transport in the Atlantic. These data are added to the global 
data sets normally used in the ECCO-GODAE least-squares fits over the one-year period 
March 2004-March 2005. Preliminary results show that western and eastern boundary 
mooring array data without the cable observations modify the estimated state only region-
ally and produce a shift in the meridional overturning of about 1 Sv. We also investigate 
the extent to which the non-eddy resolving model can represent the observed variations 
that include eddy signals. Using the cable data as observational constraint increases the 
time-mean Gulf Stream transport, the amplitude of the seasonal cycle, higher frequency 
variability, as well as the overturning circulation by about 3 Sv between 25 and 45N.

Bagheri, S., NJ Institute of Technology, Newark, NJ, USA, bagheri@adm.njit.edu;
Gill, J. P., NJ Institute of Technology, Newark, NJ, USA;
Gill, J. P., NJ Institute of Technology, Newark, NJ, USA
HYPERSPECTRAL DATA IN SPECTRAL ANALYSIS OF NEARSHORE WATER 
QUALITY PARAMETERS
The focus of the research is to characterize the physically based surface spectral reflec-
tance for the NJ nearshore waters and to retrieve the water constituent concentrations 
from the atmospherically corrected AVIRIS signals.  Hyperspectral data were collected 
using the NASA/AVIRIS in conjunction with simultaneous in-water measurements.  
AVIRIS records the integrated effects of the solar source, the atmosphere and the targeted 
surface. To use AVIRIS data, the generation of accurate reflectance from radiance is a 
required input parameter for retrieval of nearshore water constituent concentrations.  
Atmospheric correction algorithm - Tafkaa developed by the NRL will be used to remove 
the effects of the atmosphere so as to infer the water-leaving radiance.  The algorithm uses 
lookup tables generated with the vector radiative transfer code (RTC).  AVIRIS data will 
be used to test the model inversion to describe the entire system from remote sensor to 
hydrosols for retrieval of the optical water quality parameters. In conjunction with bio-
optical models these optical properties can be used to characterize the water in terms of 
chlorophyll, CDOM and inorganic material.  The bio-optical modeling and RTC are the 
main tools for using remote sensing as an operational monitoring tool to study the eco-
logical communities of phytoplankton important in global change studies. 

Bagley, P. M., Oceanlab, University of Aberdeen, Aberdeen, United Kingdom, p.bagley@
abdn.ac.uk;
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Priede, I. G., Oceanlab, Univesity of Aberdeen, Aberdeen, United Kingdom;
Rowe, G. T., Texas A&M University, USA;
Ruhl, H. A., MBARI, Monterey, USA;
Bailey, D. M., University of Glasgow, Glasgow, United Kingdom;
Clarke, J., BP, Sunbury, United Kingdom;
Walls, A., BP, Aberdeen, United Kingdom
DEEP OCEAN ENVIRONMENTAL LONG TERM OBSERVATORY SYSTEM 
(DELOS):- INITIATION OF A 25 YEAR STUDY OF DEEP-OCEAN ECOLOGY NEAR 
OFFSHORE HYDROCARBON OPERATIONS
The deep-sea environment into which hydrocarbon operations are gradually extending 
is generally poorly understood with surveys regularly discovering new habitats and com-
munities of animals previously unknown to science. Hitherto only a very small number of 
deep-sea sites in the world’s oceans have been the subject of long-term studies exceeding 5 
years, but these studies have shown important annual cycles with considerable variability 
from year to year and changes in dominant fauna over decadal time scales.  In an oil pro-
duction area such spontaneous changes need to be distinguished from any anthropogenic 
influences imposed on the deep-sea environment.  The DELOS system comprises two 
environmental monitoring platforms situated in the Southwest Atlantic Ocean at 1400m 
depth off Angola. One in the far field will be 5 km from sea floor infrastructure, and one in 
the near field within 50 metres of a well. Each platform will have a camera, oceanographic, 
acoustic, and guest module with an additional sediment trap module in the far field.  
DELOS will be installed in early 2008 and over time will lead to improved understanding 
of deep ocean ecology.

Bahrou, A., University of Delaware, Newark, USA, bahrou@udel.edu;
Ollivier, P., University of Delaware, Newark, USA, ollivier@udel.edu;
Church, T., University of Delaware, Newark, USA, tchurch@udel.edu;
Hanson, T., University of Delaware, Newark, USA, tehanson@udel.edu
VOLATILIZATION OF POLONIUM BY TELLURITE RESISTANT MARINE 
MICROBES
Tellurite resistant (TeR) microorganisms from Indian River Inlet (Delaware, U.S.A) salt 
marsh sediments were examined for their potential roles in biogeochemical cycling of 
tellurium (Te) and its group 16 congener polonium (Po). We hypothesized that TeR 
microbes may produce volatile alkylated species of both Te and Po thereby mediating 
transfer of Te and Po from the marine environment to the atmosphere. The hypothesis is 
based on the homology of some tellurite resistance determinants to S-adenosylmethio-
nine alkyltransferases. Previously, we demonstrated that our TeR microbes do volatilize 
Te, primarily as dimethyl telluride. Here, we show that these organisms also volatilize Po, 
having transferred between 2.3 and 5.5% of a 10 Bq Po-209 spike from the media to the 
headspace over a 10-day period. The addition of tellurite to cultures appears to suppress 
Po volatilization, with the majority of the radioactivity being found in particulate materials. 
The identities of the organisms and implications of these findings for the cycling of trace 
elements in the marine environment will be discussed. 

Bailey, D. M., University of Glasgow, Glasgow, United Kingdom, d.bailey@bio.gla.ac.uk;
Collins, M. A., British Antarctic Survey, Cambridge, United Kingdom, macol@bas.ac.uk;
Gordon, J. D., Scottish Association for Marine Science, Oban, United Kingdom, john.

gordon@sams.ac.uk;
Zuur, A. F., Highland Statistics, Newburgh, United Kingdom, highstat@highstat.com;
Priede, I. G., University of Aberdeen, Newburgh, United Kingdom, i.g.priede@abdn.ac.uk
LONG-TERM CHANGES IN ATLANTIC DEEP-WATER FISH POPULATIONS: 
EFFECTS OF FISHING AND CLIMATE
Nothing is known about long-term trends in the majority of deep-water fishes, particular-
ly those which are not fisheries targets. We analyzed scientific bottom trawl data obtained 
using identical techniques from 1979-1989 and 2000-2002, and extending from the depths 
exploited by slope fisheries (<1500 m) to the abyssal plain (>4000 m). At abyssal depths 
there are possible links between surface climate and fish abundance, probably mediated 
by changes in carrion supply to scavenging fishes. We also demonstrate that significant 
decreases in abundance are apparent in both target and non-target species at all depths 
from 800 to 3000 m. As many deep-water fishes have large adult depth ranges, and some 
migrate down-slope with increasing age, fishery impacts on the upper slope appear to 
reduce the recruitment of adult fish to lower slope habitats. This effect at least doubles the 
depth at which fisheries impacts occur and potentially increases the area affected by fish-
ing from 11% to 23% of the seafloor.
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Baines, S. B., Stony Brook University, Stony Brook, NY, USA, sbaines@ms.cc.sunysb.edu;
Twining, B. S., University of South Carolina, Columbia, SC, USA, twining@mail.chem.

sc.edu;
Vogt, S., Advanced Photon Source, Argonne National Laboratory, Argonne, IL, USA, 

vogt@aps.anl.gov
ARE ALL DIATOMS THE SAME? VARIATIONS IN CELLULAR STOICHIOMETRY 
OF DIATOMS FROM TWO HNLC REGIONS AND THEIR IMPLICATIONS FOR SI, 
FE AND C EXPORT.
We contrast direct x-ray fluorescence measurements of cellular Si, P, S and Fe in diatoms 
collected from two HNLC regions to determine if cellular stoichiometry might vary in 
ways that affect the retention of Si, Fe and C in surface waters.  In both the EEP and the 
SO, Fe addition increased diatom cellular Fe/vol substantially while doubling P/vol and 
S/vol, indicating that Fe addition improved physiological status of diatoms in both regions.  
Fe additions had no permanent effect on cellular Si/vol, however.  Diatoms from the sili-
cate-poor Eastern Equatorial Pacific (EEP) contain 5-times less silica per volume than do 
diatoms from silica-rich waters of the Southern Ocean (SO), in part because silicate up-
take is concentration limited in the EEP.  Because EEP diatoms also have at least three-fold 
greater Fe/vol than SO diatoms, cellular Fe:Si to be 15-fold higher in EEP diatoms.  While 
diatoms in both the EEP and SO appear physiologically Fe-limited, the light silicification 
of diatoms from the EEP make them much less effective at exporting Si ballast, as well as 
associated Fe and C, from the water column.
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HOAPS GLOBAL OCEAN WATER CYCLE CLIMATOLOGY COMPARED TO 
SATELLITE DATA, REANALYSIS AND CLIMATE MODEL RESULTS
The Hamburg Ocean Atmosphere Parameters and Fluxes from Satellite Data set, HOAPS-3, 
contains global ocean fields of precipitation and evaporation along with all basic state variables 
needed for the derivation of the fluxes. Except for the NODC/RSMAS Pathfinder SST data 
set, all variables are derived from SSM/I satellite data for the time frame 1987 to 2005. Special 
emphasis has been put into quality control and inter-satellite calibration for as homogeneous 
data fields as possible. Twice daily, pentad, monthly and climatological means are publicly avail-
able under www.hoaps.org with a spatial resolution of 0.5 degree. On a global scale, HOAPS-3 
shows, that the average evaporation since 1987 exceeds rain rate over the ocean systematically 
with almost negligible yearly cycle and small monthly variations. The globally averaged evapora-
tion shows a continuous increase during the study period. Regionally, this increase concentrates 
in the subtropics. Precipitation does not exhibit any significant global trend. Regionally some 
reduction in the subtropics and a substantial increase in the ITCZ and over the southern mid 
latitude oceans can be seen, but no significant change over the northern oceans. Comparison 
with similar satellite, NWP and climate model data fields of the same period exhibit remarkable 
similarities and differences in the temporal developments of global evaporation and precipita-
tion, with a wide range of results for the E-P balance over global oceans. 
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THE ENDOWED OBSERVATION
Few things are as important to understanding the climate system as long-term, high 
quality, time-series observations.  However, the data sets that extend beyond the decadal 
time scale are very rare.  The few that exist in the ocean persist with a tenuous lifeline of 
funding, often secured just a few years at a time, and sometime stopped because of other 
funding priorities.  Such support is also overly dependent on politics; it is easy to imagine 
a government abandoning key observations due to their inconvenient trends.  We argue 
that if we continue with such a haphazard approach, future generations will come to regret 
our lack of foresight.  Given that the only human institutions that have persisted beyond 
the centennial time scale of governments are well endowed religious and educational 
institutions, we believe that many of today’s important environmental time-series should 
be made permanent with endowments.  Considering the size of the global economy, the 
required investment of order $1B is very modest.
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DETECTING UPWELLING REGIONS USING CLUSTERING ON SST IMAGES OF 
MONTEREY BAY

We present novel methods, using k-means clustering combined with statistical tech-
niques, for detecting and segmenting upwelling and frontal boundaries. We demonstrate 
our methods in the Monterey Bay coastal regions using Advanced Very High Resolution 
Radiometer (AVHRR) satellite data. Using the clusters with different numbers of classes, 
we introduce a clustering-differencing approach for detection of frontal boundaries. We 
also introduce statistical criteria to determine the presence of upwelling activity and its 
segmentation. We demonstrate the effectiveness of this method for the period of August 
2003 and validate the results with the Upwelling Index, a metric based on estimated off-
shore Ekman drift  driven by alongshore wind stress.
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HOW ON EARTH WILL WE MEASURE THE IMPACT OF OCEAN ACIDIFICATION 
OVER BASIN SCALES?
Remote sensing is likely to play a key role in assessing the impact of ocean acidification 
in the global ocean.  Coccolithophorids could be a key functional group to watch; they 
should be particularly sensitive to decreases in ocean pH due to their being covered by 
coccoliths made of calcium carbonate (otherwise known as particulate inorganic carbon).  
We will briefly review the method for space-based remote sensing of suspended PIC, 
highlighting the advantages and limitations of the technique.   The ocean color PIC algo-
rithm specifically targets backscattered light from the smallest calcium carbonate particles 
such as plated coccolithophores and detached coccoliths.   We will use field results to 
show a) how the PIC algorithm has been calibrated and validated, as well as b) the future 
challenges for relating coccolithophore variability and PIC standing stock to ocean acidi-
fication.  The global standing stock and annual production rate of PIC will be discussed.  
A five-year time series of suspended PIC concentration (derived from NASA’s recently-
reprocessed MODIS AQUA mission) will be shown to highlight the spatial and temporal 
variability in the global standing stock of particulate inorganic carbon.
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HOTSPOTS: DENSITY AND SPECIES RICHNESS FOR CETACEANS IN THE 
OCEANIC EASTERN TROPICAL PACIFIC
Biodiversity hotspots have received much attention but relatively little is known about 
hotspots in oceanic systems. We describe density and species richness hotspots for ceta-
ceans in the eastern tropical Pacific based on data collected using line transect methods 
during an 18-year period. Density hotspots were clearly evident in three oceanographically 
distinct regions: the Equatorial cold tongue, the Costa Rica Dome, and waters to the west 
and east of the Baja California Mexico peninsula, with a smaller hotspot centered along 
the 10N thermocline ridge. Richness hotspots generally mirrored hotspots of density but 
tended to be located along the edges of many species-specific density hotspots. This result 
contrasts sharply with results from terrestrial systems, where richness hotspots typically 
represent centers of endemism. Endemism is rare for cetaceans in the oceanic tropical 
Pacific, and richness hotspots may represent areas of marginal habitat for many species. 
Focusing conservation efforts on richness hotspots for oceanic cetaceans, and perhaps for 
other oceanic species, may not facilitate their conservation.
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THE OCEAN OBSERVATORIES INITIATIVE (OOI) NETWORK: INTEGRATING 
ADVANCED TECHNOLOGIES.
The National Science Foundation’s (NSF) Ocean Observatories Initiative (OOI) supports 
the construction and operation of an interactive, integrated ocean observing network. 
This research-driven network will provide advanced technology to enable next-gen-
eration studies of fundamental ocean processes. The OOI will afford observations at 
coastal, regional, and global scales on timeframes of milliseconds to decades in support 
of investigations into climate variability and ocean ecosystems, biogeochemistry, coastal 
processes, mixing dynamics, plate-scale geodynamics, fluid-rock interactions, and the 
sub-seafloor biosphere. The elements of the OOI include arrays of fixed and re-locatable 
moorings, autonomous underwater vehicles, and cabled seafloor nodes. These elements 
will be integrated through a system-wide cyberinfrastructure allowing for remote control 
of instruments, adaptive sampling, and near-real time access to data. Implementation of 
the network will stimulate new avenues of research and the development of new infra-
structure, instrumentation, and sensor technologies. The OOI is coordinated for the NSF 
by the Consortium for Ocean Leadership/Joint Oceanographic Institutions which focuses 
on the science, technology, education, and outreach for an emerging network of ocean 
observing systems.
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MODELING PLANKTONIC GROWTH AND GRAZING IN THE COLUMBIA RIVER 
PLUME REGION
A coupled circulation/biogeochemical model was developed for the Washington-Oregon 
coast in order to determine the role of the Columbia River plume in along-coast gradients 
in primary production. The circulation model (ROMS 2.2) has 400 m resolution near the 
river mouth and is forced by tides, wind from a mesoscale atmospheric model (MM5), 
and variable riverflow. The biological model is a custom nitrogen budget which tracks 
nutrients, phytoplankton, zooplankton, and detritus (NPZD) in every grid cell. Crucially, 
zooplankton ingestion rate, mortality rate, and most other model parameters were deter-
mined empirically rather than by tuning, by evaluating equilibrium versions of the model 
equations using a rich biological dataset obtained in the RISE (River Influences on Shelf 
Ecosystems) program. Observed and modeled rates in the nutrient-depleted far field are 
an order of magnitude higher than rates commonly assumed a priori in ecosystem models 
of this type. Results show that the Columbia River plume acts as a semipermeable barrier 
to southward, along-shelf transport, and thus is at least partly responsible for the high 
productivity of the Washington shelf.
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WAVE-INDUCED BOUNDARY LAYERS DYNAMICS OVER INHOMOGENEOUS 
BATHYMETRY
Boundary layer dynamics play an important role in coastal waters as their mechanisms 
are key for example to sediment suspension and transport, wave transformation and 
energy dissipation, water quality or ecosystem health. In natural conditions the sea bed 
can often be characterized by complex bathymetry. Despite having been the subject of 
much research effort in the past decade, the dynamics of wave-induced flow over rough, 
inhomogeneous beds is not well understood. Field observations were carried out at the 
Kilo Nalu Observatory on the south shore of Oahu, Hawai, beginning in 2004. In the 
observations presented here we focused on a 3-meter stretch of fixed, rough, inhomoge-
neous bed at a depth of 10 meters. Remotely controlled acoustic instruments (ADCP and 
ADV) and an automated horizontal profiler were used to measure the velocity field in 
the vertical 2-D plane of the wave motion over a wave orbital amplitude. The objective of 
these measurements is to resolve the 2-D spatial structure of the oscillating boundary layer 
in a phase-averaged sense. High spatial variability in the near-bed flow, consistent with 
vortex shedding and flow separation around roughness elements is highlighted. Data from 
both ADCP and ADV are analyzed to obtain spatial estimates of Reynolds stresses and 
dissipation of turbulent kinetic energy over very rough bathymetry in a wave-dominated 
environment. Estimates are compared with broader scale observations of wave and cur-
rent friction.

Bane, J. M., University of North Carolina, Chapel Hill, USA, bane@unc.edu;
Spitz, Y. H., Oregon State University, Corvallis, USA, yvette@coas.oregonstate.edu
INTRASEASONAL TO INTERDECADAL OSCILLATIONS OF THE UPWELLING 
STRENGTH ALONG THE OREGON COAST: ORIGINS AND IMPACTS
The impact of jet stream intraseasonal oscillations on the upwelling strength and primary 
and secondary production during the upwelling season along the Oregon coast has only 
recently been documented and understood.  A much longer time scale oscillation, with 
a period near 18-20 years, has also been recently identified in upwelling strength, as 
indicated by the upwelling index.  This long-period, interdecadal oscillation in the upwell-
ing index, which is now at almost its highest value since the early 1990s, correlates well 
with the atmospheric Arctic Oscillation and has had a large impact on the lower trophic 
ecosystem off Oregon during recent years.  Relationships between these intraseasonal and 
interdecadal oscillations will be described.
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A FRAMEWORK FOR OCEAN-ICE METRICS TO ASSESS CLIMATE MODELS
The development process for the next generation Met Office climate model will include an 
ongoing assessment of model improvements through metrics. The metrics are being de-
signed to assess the ability of the model to represent processes (in terms of the mean prop-
erties and circulation as well as phenomena/modes of variability) which are important to 
climate prediction on seasonal to centennial timescales. The metrics include assessment 
of present day processes which are relevant to the prediction problem; for example, ac-
curately modelling the components of the North Atlantic circulation, as well as the mean 
value of the overturning streamfunction, may give greater fidelity in future predictions of 
the North Atlantic overturning. Bringing together metrics from a diverse range of areas to 
make a holistic assessment of strengths and weaknesses requires a framework for metric 
intercomparison. The fundamental aspects of the framework are described here including 
uncertainty in the observations, model discrepancy and internal variability. We describe 
the ocean and sea ice metrics within the assessment framework and their application to a 

series of models.
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USE OF MODIS IMAGERY TO DETECT LANDSCAPE-SCALE CHANGES IN 
VEGETATIVE AND HYDROLOGIC PROPERTIES OF THE FLORIDA EVERGLADES
The Comprehensive Everglades Restoration Plan (CERP) will impact the Everglades 
from its northern headwaters in the Kissimmee basin to Florida Bay in the south.  The 
Moderate Resolution Imaging Spectroradiometer (MODIS) offers an inexpensive tool 
to detect and monitor inter-seasonal changes in vegetation and inundation in the CERP-
impacted areas at a 250-1000 m spatial resolution.  A monthly dataset extending from 
2000 to 2007 was analyzed to establish a pre-CERP baseline for detectable changes in 
the Everglades system.  The temporal progression of parameters such as the Normalized 
Difference Vegetation Index (NDVI) and Land Surface Water index (LSWI) was examined 
in the Everglades National Park as well as adjacent water conservation areas. The seasonal 
pattern of satellite-derived areal water cover generally agreed with groundtruth water level 
data.  The total freshwater volume was also estimated to assess the potential impact of dis-
charge on coastal salinity distributions, and consequently ecological communities. These 
results provide a baseline against which the detection of future changes, both natural and 
CERP-related, may be evaluated.
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NUMERICAL SIMULATION OF HURRICAN OCEAN INTERACTION IN COASTAL 
OCEANS USING A HIGH RESOLUTION WRF/ROMS COUPLED MODEL
With the increase of population and economic development, hurricanes are becom-
ing a more severe threat to the lives and properties in US coastal regions. It is critically 
important to have accurate and timely forecasts of hurricane-caused storm surge and 
inundation, so that evacuation decisions can be made accurately.  The accuracy of storm 
surge and inundation forecasts depends on the quality of atmospheric wind forcing, 
which in turn, is affected by the ocean’s response to the storms. An interactively coupled 
model is developed, by coupling the Weather Research and Forecast (WRF) and Regional 
Ocean Modeling System (ROMS) models within the Earth Science Modeling Framework 
(ESMF). The effects of the hurricane and coastal ocean interaction in both the atmo-
sphere and ocean are investigated. Results show that by incorporating the Sea Surface 
Temperature (SST) change into hurricane model, the hurricane intensity simulation is 
significantly improved. The improved hurricane intensity led to a more realistic storm 
surge and inundation simulation.
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CIRCULATION DYNAMICS IN THE COLUMBIA RIVER ESTUARY: AN 
OBSERVATORY-ENABLED PERSPECTIVE
Long-term simulation (~8 years) and observational (~11 years) databases have been gen-
erated as a part the CORIE end-to-end observatory for the Columbia River estuary and 
plume. This exceptionally comprehensive dataset provides unique insights into perhaps 
one of the most complex river-to-ocean systems in the USA. Here, we will attempt to 
summarize key aspects of the circulation dynamics of the estuary, with an emphasis on 
salinity intrusion and stratification, as they respond to climate variability, climate change, 
and hydropower regulation.
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SURFACE SIGNATURES GENERATED BY ONE- AND TWO-DIMENSIONAL 
SINUSOIDAL BATHYMETRY
The objective of this numerical study is to examine the impact of well-defined bedforms 
on free-surface signatures that may be observed in estuaries and nearshore environments. 
Rather than examine the surface pattern generation mechanisms or the interior flow pat-
terns, we focus on surface observable coherent flow structures. Simulations are performed 
in a horizontally-periodic domain with idealized sinusoidal bathymetry and a rigid lid. The 
fluid is homogeneous, incompressible, and forced by a constant horizontal pressure gradi-
ent. Analysis of water surface results will be presented, and may include instantaneous 
streamlines, vorticity patterns, horizontal divergence, and perturbation velocity vectors 
(instantaneous minus time-average). These simulations will be used to develop techniques 
to infer bedform morphology based on the behavior of the free-surface signatures. This 
work was supported by ONR Award N00014-05-1-0485.
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LESSONS FROM THE FIELD: BUILDING AND SUSTAINING PARTNERSHIPS 
AMONG ORGANIZATIONS WITH DIVERSE BACKGROUNDS
Building networks and partnerships among individuals and communities from different 
backgrounds and cultures workplace, socio-economic and societal have many common 
aspects that are relevant to network and partnership building for ocean education.  Some 
of these such as shared objectives and a common vision are key to the success of any 
partnership.  In addition, the process used to create these common objectives and vision is 
an important element of a successful partnership. Experience building educational part-
nerships among international parties and within the National Estuarine Research Reserves 
System’s Coastal Training Program will be used as case studies to highlight attributes of 
successful partnerships.  Identifying and understanding the challenges to build successful 
partnerships are often more important than understanding the elements that enable a 
partnership to be successful.  These challenges provide valuable insights that aid in exten-
sion of existing partnerships and in expanding partnerships to include new members.
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IRON CYCLING IN MARINE SYSTEMS: THE ROLE OF PARTICLE-ASSOCIATED 
BACTERIA
Iron is a limiting micronutrient for phytoplankton growth in large areas of the world’s 
oceans, but little is known about mechanisms of iron recycling in the oceanic water col-
umn.  Microbes, especially particle-associated bacteria, are likely to mediate these processes 
since particles are sites of enhanced microbial activity and nutrient remineralization. We 
have employed Microscilla marina  (phylum Bacteroidetes; family Flexibacteraceae) as a 
model organism to examine iron cycling by particle-associated marine bacteria. Searches of 
the M. marina genome revealed analogs to known iron chelate transport proteins, includ-
ing siderophore and heme transporters. A putative siderophore biosynthesis gene cluster 
was also identified.  RT-Q-PCR analysis of heme transport and siderophore biosynthesis 
genes confirmed that they were expressed and upregulated under iron stress.  We have also 
identified putative heme and siderophore transport components in the available genomes 
of diverse particle-associated marine bacteria, but found them to be notably lacking in the 
genomes of known free-living organisms (e.g. Pelagibacter ubique, marine cyanobacteria).  
These findings are consistent with the suggested importance of particle-associated bacteria 
in the recycling and chemical transformation of iron in marine systems.
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GEOHYDRODYNAMIC MODELING OF ESTUARINE CIRCULATION IN HUDSON 
STRAIT: 8,000 YR BP AND PRESENT
As the last ice age ended and its ice dam collapsed, Glacial Lake Agassiz drained to the 
North Atlantic via Hudson Strait.  The freshwater pulse generated by the Agassiz outburst 
is hypothesized to have perturbed the thermohaline circulation, leading to regional cool-
ing 8,200 yr BP.  Questions persist however, because sediment core data do not delimit 
the outburst’s duration or discharge, and the paleosalinity records are ambiguous.  On the 
other hand, paleo-lakeshore maps constrain the maximum outflow volume, and glaciohy-
draulic models provide a suite of outburst discharge scenarios.  In order to discriminate 
among the outburst scenarios, we used a geohydrodynamic model to simulate estuarine 
circulation in Hudson Strait under a range of discharge and bathymetry conditions.  This 
model adequately reproduces modern Hudson Strait salinity distributions using inputs 
of recent river discharge data and appropriate seaward boundary conditions.  Sediment 
distributions predicted by the geohydrodynamic model are compatible with plume layer 
thicknesses (15-180 cm) in Hudson Strait cores.  However, the short-duration, high-dis-
charge outburst scenarios produce very high water surface elevations (50+ m) in the strait, 
for which no geomorphological evidence has been reported.
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RUMORS OF PROGRESS IN THE USE OF OPERATIONAL ECOLOGICAL 
FORECASTING FOR LIVING OCEAN RESOURCE MANAGEMENT.

Ideally, society’s need for timely and accurate forecasting of the living resources of the ocean 
will converge with the analytical power provided by the recent advances in ocean observing, 
modeling and assimilation made possible by advances in computing power, remote sensing 
and data manipulation theory. Since the early 1970s the raison d’etre of ocean ecosystem 
modeling has been useful forecasts of ocean living resources to improve management, op-
timize investment, and achieve sustainability. Progress towards timely and accurate ocean 
ecosystem forecasting has been surprisingly slow. We believe that initially this slow progress 
was not due to inadequate ecosystem theory, but due to the crude time/space resolution,  
initialization and ecosystem representation that followed from the primitive state of both 
computing (that limited both resolution and ecosystem complexity) and of observing systems 
(that limited both initialization and validation). Recent work suggests that two issues, i.e., 
forcing and response resolution and ecosystem or food web complexity, are no longer limiting 
operational ecological forecasting. But removal of these limits may enable modelers to recog-
nize other potentially problematic issues in operational ocean ecosystem forecasting.
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TIME-SERIES STUDY OF THE AIR-SEA CO2 FLUX IN FRONTAL REGIONS OF THE 
SOUTHERN OCEAN FROM IN SITU DATA
A time-series of CO2 fugacity, fCO2, has been obtained from twelve CARIOCA drifters 
deployed in the Southern Ocean between 2001 and 2007, and which record more than 70 
months of measurements. Hydrological fronts detected from altimetry data between 1993 
and 2005 allow us to situate the buoys with respect to the polar, subantarctic and subtropi-
cal fronts (PF, SAF and STF). In most regions fCO2 is undersaturated with respect to the 
atmospheric value. The air-sea CO2 fluxes along the trajectories are primarily driven by 
fCO2 spatial variability with the largest sinks occurring close to the STF. When extrapo-
lated zonally over the whole regions, the yearly fluxes computed from the CARIOCA 
drifters amount to -0.8 PgC/yr in the Subantarctic Zone, SAZ, and to -0.1 PgC/yr in the 
Polar Zone with very small seasonal variation. Additional cruise data are used in order to 
refine air-sea CO2 flux estimates in the SAZ and increase data coverage, particularly in the 
eastern Pacific Ocean. The observed variability is analyzed in relation with the mixed layer 
depth detected from ARGO profiles.

Bareille Gilles, B. G., University of Pau - IPREM ECABIE, Pau, France, gilles.bareille@
univ-pau.fr;

Donard Olivier, D. O., University of Pau - IPREM ECABIE, Pau, France;
Jouanneau Jean-Marie, J. J., Bordeaux University - DGO, Talence, France;
Weber Olivier, W. O., Bordeaux University - DGO, Talence, France
GEOCHEMISTRY OF TRACE METALS IN SEDIMENT CORES FROM THE BASQUE 
CONTINENTAL SHELF
Metal pollution history in densely populated coastal areas is usually studied using sedi-
ments. This is related to the large affinity of trace metals towards fine-grained fraction 
of sediments through adsorption processes. The fate of trace metals can be also greatly 
influenced by redox cycles driven by the degradation of reactive organic matter. This study 
is based on bed and down-core sediments taken from the Basque continental shelf. Trace 
metals were determined in the solid-phase on spatial and temporal scales to identify metal 
pollution history and the main geochemical processes affecting the distribution of metals. 
The age of the sediment sections was assessed by using 210Pb in excess and 14C AMS 
dates. Grain-size effect was corrected by normalizing all elements to Li. Results indicated 
higher trace metals levels, mainly for Cu, Zn, Cd and Pb, in recent sediments deposited 
during the industrialized period compared to the geochemical background of the region. 
These excess in metals are furthermore strongly related to Mn suggesting that redox reac-
tions at the oxic/suboxic zones are driving the observed profiles.

Baringer, M. O., NOAA - AOML, Miami, USA, molly.baringer@noaa.gov
HEAT AND TEMPERATURE CHANGES FROM HIGH DENSITY XBT LINES IN THE 
NORTH ATLANTIC
High-density XBT sections along tracklines from the Gibraltar Straits to the Straits of 
Florida (AX7) since 1995 with average spatial sampling of 30-40 km can be used to infer the 
recent temperature changes in the upper ocean and any associated heat transport changes.  
A mean heat transport of 0.98 PW was observed in this time period with a small trend 
towards decreasing heat transport through time, barely distinguishable amidst the large 
interannual and shorter time-scale variability.  No annual cycle is evident.  The heat trans-
port does not appear to be correlated with with climate signals such as the North Atlantic 
Oscillation, however the heat transport bears some similarity to the integrated surface 
temperature in the North Atlantic, as seem in the short time scale oscillations apparent in 
the Atlantic Multidecadal oscillation.  At the same time the XBT line shows marked warm-
ing in the past decade by as much as 0.5 C in the 200-800 meter depth range.
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Barnard, A. H., WET Labs, Inc, Philomath, USA, andrew@wetlabs.com;
Roesler, C. S., University of Maine, Walpole, USA, Collin.Roesler@maine.edu;
Orrico, C., WET Labs, Inc, Philomath, USA, cris@wetlabs.com;
Franklin, H., University of Maine, Walpole, USA, Heidi.Franklin@maine.edu
TEMPORAL AND SPATIAL SCALES OF TERRESTRIALLY-DERIVED PARTICULATE 
AND DISSOLVED MATERIALS IN THE PENOBSCOT RIVER SYSTEM:  
TRANSPORT AND TRANSFORMATIONS
High resolution temporal and spatial hydrographic and optical observations from moored, 
surface underway and undulating platforms have been used to identify and quantify 
specific optical and chemical characteristics of the colored particulate and dissolved frac-
tions transported through the Penobscot River system to the coastal regions of the Gulf of 
Maine. We apply the concept of conservative and non-conservative variations in the optical 
and biogeochemical properties to provide estimates of material transport and transforma-
tion, respectively. We examined the relationship between the dissolved matter fluorescence 
(our proxy for DOC) as a function of salinity, and found that it is clearly not conserved 
during any time of the year, regardless of total concentration. Data suggest that a specific 
geographic location, not an isohaline appears to be a source of fluorescent DOM or that 
there is in situ transformation of nonfluorescence DOM to fluorescent DOM. This particu-
lar location stands out in the estuary as a site of very high particle concentration suggesting 
there may also be some interplay between the particulate and dissolved fractions at work.

Barnes, C. R., University of Victoria, Victoria, Canada, crbarnes@uvic.ca;
Best, M. M., University of Victoria, Victoria, Canada, mmrbest@uvic.ca;
Johnson, F., University of Victoria, Victoria, Canada, fjohnson@uvic.ca;
Phibbs, P., University of Victoria, Victoria, Canada, pphibbs@uvic.ca;
Pirenne, B., University of Victoria, Victoria, Canada, bpirenne@uvic.ca
LESSONS LEARNED BY NEPTUNE CANADA IN INSTALLING THE WORLD’S 
FIRST REGIONAL CABLED OCEAN OBSERVATORY, NORTH-EAST PACIFIC
NEPTUNE Canada (NC) will install the world’s first regional cabled ocean observatory 
across the northern Juan de Fuca plate with five observatory nodes in late 2008. Abundant 
power, high bandwidth communications, and hundreds of sensors will deliver data and 
imagery in real or near real time. NC has secured $100M in cash and in-kind support. 
Alcatel-Lucent has designed, manufactured and installed the subsea infrastructure, with a 
25-year lifespan. An 800km loop of backbone cable/repeaters/branching units was installed 
in fall 2007 connecting with Uvicâ’s Port Alberni shore station; nodes and instruments will 
be added in 2008. Significant challenges include: securing adequate funding; innovative 
design of the nodes, junction boxes and vertical profiler; route survey over challenging to-
pography; building in-house a Data Management and Archive System with an observatory 
control system; periodic reduction in scope and aspirations; and developing collaborative 
relationships, including those with the Canadian and US navies, the commercial fisheries, 
and the First Nations. Opportunities abound for: extending and expanding the network and 
instrument arrays; international partnerships; commercial innovation and demonstration; 
educational and outreach programming; and nurturing new applications. 

Barnier, B., Universit É  Joseph Fourier, CNRS UMR5519, Laboratoire des Ecoulements 
Géophysiques et Industriels, Grenoble, France, bernard.barnier@hmg.inpg.fr;

Le Sommer, J., Universit É  Joseph Fourier, CNRS UMR5519, Laboratoire des Ecoulements 
Géophysiques et Industriels, Grenoble, France;

Duchez, A., Universit É  Joseph Fourier, CNRS UMR5519, Laboratoire des Ecoulements 
Géophysiques et Industriels, Grenoble, France;

Penduff, T., Universit É  Joseph Fourier, CNRS UMR5519, Laboratoire des Ecoulements 
Géophysiques et Industriels, Grenoble, France;

Molines, J. M., Universit É  Joseph Fourier, CNRS UMR5519, Laboratoire des Ecoulements 
Géophysiques et Industriels, Grenoble, France;

Biastoch, A., Leibniz-Institut für Meeresforschung , IFM-GEOMAR, Kiel, Germany;
Drijfhout, S., Global Climate Division, KNMI, De Bilt, Netherlands
ORIGIN OF THE INTERANNUAL VARIABILITY OF THE ZAPIOLA 
ANTICYCLONE
The Zapiola Anticyclone (ZA) is a large-scale, intense regional circulation pattern of the 
Argentine Basin believed to be controlled by eddy-topography interactions. The generat-
ing mechanism and the interannual variability of the ZA are investigated from a series of 
50 year long eddy permitting global simulations (using the DRAKKAR model hierarchy). 
The paper will present an analysis of the eddy potential vorticity (EPV) budget which 
provides a confirmation of the theory that the eddy mass flux convergence is at the origin 
of the high pressure associated with the anticyclone. Results from sensitivity experiments 
with different forcing fields will be presented, showing that the strength of the ZA is linked 
to that of the Antarctic Circumpolar Current and to the eddy kinetic energy level of the 
Confluence region. An analysis of the inter-annual variability of the ZA will be presented, 
which demonstrates that its large year to year transport variations do not correlate with 
those of the winds in the region. New elements that strongly suggest that the ZA inter-an-
nual variability is intrinsically generated will be brought up.

Barron, C. N., Naval Research Laboratory, Stennis Space Center, USA, barron@nrlssc.
navy.mil;

Kara, A. B., Naval Research Laboratory, Stennis Space Center, USA, kara@nrlssc.navy.mil;
Rowley, C., Naval Research Laboratory, Stennis Space Center, USA, rowley@nrlssc.navy.mil;
Dastugue, J. M., Naval Research Laboratory, Stennis Space Center, USA, dastugue@nrlssc.

navy.mil

GLOBAL EVALUATION OF SINGLE SOURCE AND MULTI-SENSOR SST ANALYSES
Global gridded estimates of sea surface temperature (SST) are produced using satellite 
observations from infrared and microwave sensor in both single sensor and multi-sensor 
products. Blended analyses attempt to emphasize advantages and mitigate the limita-
tions of individual sensors. Product accuracy is evaluated relative to in situ observations, 
while individual snapshots are compared to identify differing qualitative characteristics. 
Root mean squared differences from the in situ observations are generally below 0.7 with 
differences in mean bias and regional trends. Global patterns of SST time decorrelation 
scales are similar over most of the globe for the different products.  Differences are evi-
dent in persistently overcast regions such as the Pacific warm pool where the advantages 
of cloud-penetrating microwave sensors are maximized. The various SST products are 
incorporated in operational ocean models to assess the impact of differing performance or 
other characteristics.

Barry, K. M., Engineering Research & Development Center, USACE, Vicksburg, USA, 
kevin.m.barry@erdc.usace.army.mil

AN ADAPTIVE MULTI-GRAIN SEDIMENT TRANSPORT MODEL
This presentation discusses the capabilities of an adaptive, mixed, multi-grain sediment 
transport model developed for the Adaptive Hydraulics Modeling system (AdH) for two-
dimensional shallow water problems.  This sediment transport module takes advantage of 
the mesh adaptation capability in AdH allowing it to automatically and dynamically split 
elements to produce a more accurate representation of sediment transport.This modeling 
system consists of two coupled modules designed for the analysis of two-dimensional, 
depth-averaged flow, and sediment transport, in both riverine and estuarine surface wa-
ters. The coupled models are a finite element hydrodynamic module (AdH) and a finite 
element sediment transport module. The sediment transport module is capable of han-
dling multiple grain size classes and mixtures of both cohesionless and cohesive sediment.  
It simulates the processes of bedload, dispersion, erosion, settling, deposition, armoring, 
and consolidation.  It solves the two-dimensional, depth-averaged advection-dispersion 
equation with source and sink terms by the finite element method.  It also includes a 
three-dimensional multi-grain sediment bed model capable of handling different material 
types and incorporating SEDFlume data.  The output from the module consists of nodal 
values of the bed elevation, the bed composition, the bed properties, and the depth-aver-
aged suspended sediment concentration.

Barth, J. A., College of Oceanic & Atmospheric Sciences, Oregon State University, 
Corvallis, OR 97331-5503, USA, barth@coas.oregonstate.edu;

Shearman, R. K., College of Oceanic & Atmospheric Sciences, Oregon State University, 
Corvallis, OR 97331-5503, USA, shearman@coas.oregonstate.edu;

Erofeev, A. Y., College of Oceanic & Atmospheric Sciences, Oregon State University, 
Corvallis, OR 97331-5503, USA, aerofeev@coas.oregonstate.edu;

Peery, T., College of Oceanic & Atmospheric Sciences, Oregon State University, Corvallis, 
OR 97331-5503, tpeery@coas.oregonstate.edu

SUMMERTIME HYPOXIA OFF CENTRAL OREGON AS OBSERVED USING 
AUTONOMOUS UNDERWATER GLIDERS
Beginning in April 2006, we have used an autonomous underwater vehicle glider to sam-
ple a cross-shelf transect along the Newport Hydrographic Line off central Oregon (44 
39.1N). The section runs from the 20-m isobath out about 90 km, and takes 3-7 days to 
complete. The glider undulates from the surface to 2-3 m above the bottom (200 m maxi-
mum) with an along-track resolution ranging from 100 m in shallow water to 400 m in 
deep water. Position and oceanographic data are relayed to shore every 6 hours via Iridium 
cell phone. The glider is equipped with a conductivity-temperature-depth instrument and 
several optical instruments (chlorophyll fluorescence, colored dissolved organic matter 
fluorescence, light backscatter for a measure of particles, dissolved oxygen). The glider ob-
servations are supplemented, calibrated and extended using measurements from an 80-m 
mid-shelf mooring, 10 miles offshore of Newport, and ship-based data. The near real-time 
glider observations are used to track and understand the evolution of the extreme hypoxia 
event off central Oregon during summer 2006. The time-varying, subsurface dissolved 
oxygen fields are related to wind-forced upwelling and downwelling.

Basedow, S. L., Norwegian College of Fishery Science, University of Tromsi, Tromsi, 
Norway, sba001@nfh.uit.no;

Tande, K. S., Norwegian Colllege of Fishery Science, Iniversity of Tromsi, Tromsi, Norway, 
kurt.tande@nfh.uit.no

PHYSICAL IMPACT ON THE SIZE-SPECIFIC DISTRIBUTION OF ZOOPLANKTON 
ACROSS AND ALONG THE POLAR FRONT
The Polar Front forms the border of warm Atlantic Water penetrating into the Arctic 
Ocean. As such, it can give valuable insight into processes that will become important 
during a future warming of the Arctic. Along and across the Polar Front in the northern 
Barents Sea, we collected simultaneous high-resolution (spatial and temporal) data on 
hydrography, chlorophyll and zooplankton using instruments (CTD + Optical Plankton 
Counter) mounted on a towed platform and supplied by water- and net samples for cali-
bration purposes and by ADCP data for current measurements. The 3D data set was used 
to examine the influence of hydrographical features on the distribution of zooplankton 
size classes, ranging from small copepods to young krill. The frontal region itself was char-
acterized by a low biomass of zooplankton, composed mainly of small copepods. Larger 
copepods of the genus Calanus were absent from the central front, but did occur on each 
side of the front. Reasons for the observed patterns are analyzed and discussed. 
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Batchelder, H. P., Oregon State University, Corvallis, USA, hbatchelder@coas.oregonstate.edu
QUANTITATIVE METRICS FOR DESCRIBING SPATIAL-TEMPORAL 
PATTERNS AND PERSISTENCE OF RETENTIVE REGIONS, TRANSPORT AND 
CONNECTIVITY IN COASTAL ECOSYSTEMS
Biological patterns and ecological processes in the ocean are sensitive to small fluctuations 
in physical conditions operating at scales of a few meters through the mesoscale to scales 
of hundreds of kilometers (megascale).  Biological production, recruitment, nearshore 
retention, growth capacity, predator-prey interactions and transport may all be affected 
by physical processes operating at these scales.  In this presentation mesoscale spatial 
patterns, and especially the size, persistence and spatial pattern of retentive regions is 
quantified using several indices.  Examples are shown from 10 km resolution Northeast 
Pacific (NEP) and 1 km resolution California Current System ROMS models.  We exam-
ine indices derived by considering (1) advection only, and (2) advection and dispersion.  
Interannual and interseasonal variability are quantified using metrics derived from the 
coarser resolution NEP model.

Bates, J. R., University College Dublin, Dublin, Ireland, Ray.Bates@ucd.ie
THE IRIS FEEDBACK OVER THE TROPICAL OCEANS: IMPLICATIONS FOR 
GLOBAL CLIMATE SENSITIVITY IN AN EXTENDED MODEL
Based on an analysis of geostationary satellite observations, Lindzen et al. (2001) have 
proposed that there exists a strong stabilizing (i.e., negative) cloud-area feedback (called 
the infrared IRIS feedback) on SST perturbations over the tropical oceans. Using a simple 
3.5 box model of the global climate system, they show that this strong negative stability-
altering feedback also necessarily acts as a strong negative sensitivity-altering feedback for 
global climate sensitivity to an external forcing  (such as doubled CO2), and reduces the 
sensitivity to minimal values. In their model, the tropical and extratropical SST perturba-
tions (T1 and T2) about equilibrium are forced to be equal.
The effects of the IRIS feedback are here examined in an improved 3.5 box model in 
which T1 and T2 are allowed to vary independently, a simple parameterization of the 
dynamical heat transport between tropics and extratropics is included, and the parameters 
determining the clear-sky outgoing longwave radiation are set to be in better accord with 
observation. In the new model it is shown that: a) The stability criteria of the model are 
changed in such a way that the sensitivity to external forcing becomes much larger. b) The 
sensitivity-altering feedback provided by the combined IRIS and dynamical heat transport 
effects becomes highly nonlinear (the model feedbacks are no longer additive). c) The IRIS 
feedback, even if valid as a stabilizing feedback for the tropics, no longer necessarily di-
minishes global climate sensitivity, though for the best estimates of the model parameters 
it still does so. However, it no longer reduces the global climate sensitivity to the minimal 
values suggested by Lindzen et al.

Bates, N. R., Bermuda Institute of Ocean Sciences (BIOS), Ferry Reach, Bermuda, nick.
bates@bios.edu;

Amat, A., Bermuda Institute of Ocean Sciences (BIOS), Ferry Reach, Bermuda;
Andersson, A. J., Bermuda Institute of Ocean Sciences (BIOS), Ferry Reach, andreas.

andersson@bios.edu;
Jeffries, M., Bermuda Institute of Ocean Sciences (BIOS), Ferry Reach, Bermuda, Marlene.

Jeffries@bios.edu;
Wanninkhof, R., Atlantic Oceanographic and Meteorological Laboratory (AOML), 

NOAA, Miami, USA, Rik.Wanninkhof@noaa.gov;
Maenner, S., NOAA PMELPacific Marine Environmental Laboratory (PMEL), NOAA, 

Seattle, USA, Stacy.Maenner@noaa.gov ;
Sabine, C. L., Pacific Marine Environmental Laboratory (PMEL), NOAA, Seattle, USA, 

Chris.Sabine@noaa.gov
SEASONAL RELATIONSHIPS BETWEEN CORAL CALCIFICATION AND 
SEAWATER CARBONATE CHEMISTRY
Ocean acidification and decreasing carbonate ion concentration may have far reaching 
future consequences for marine calcifying organisms and coral reef ecosystems. Model 
studies have predicted that among tropical/subtropical coral reefs, higher-latitude systems 
such as Bermuda will be the first to be negatively impacted by ocean acidification, but little 
evidence exists from studies of natural environments. Using comparative studies of field 
data collected from waters inshore and offshore, we demonstrate that rates of calcification 
of Diploria labyrinthiformis, the dominant coral taxa of Bermuda’s coral reef, are strongly 
correlated to seasonal changes in seawater carbonate ion and less so to factors such as 
light and temperature. There is a pronounced covariance of carbonate ion and rate of cal-
cification seasonally, with carbonate ion and rate of calcification at their maximum during 
June-July and lowest in Aug-September. This results from changes in net reef metabolism 
including early summer macroalgal production (which enhances carbonate ion) and, late 
summer macroalgal respiration and entrainment of respiratory carbon dioxide from below 
the shallow thermocline through mixing induced by cooling and storms (both processes 
lower carbonate ion).

Bates, S. C., University of Washington, Seattle, USA, bates@atmos.washington.edu;
Bitz, C., University of Washington, Seattle, USA, bitz@atmos.washington.edu;
Battisti, D., University of Washington, Seattle, USA, david@atmos.washington.edu;
Barsugli, J., CIRES-University of Colorado, Boulder, USA, joseph.barsugli@colorado.edu
ATLANTIC MERIDIONAL OVERTURNING CIRCULATION VARIABILITY IN 
MODERN AND LAST GLACIAL MAXIMUM SIMULATIONS OF CCSM3

The Atlantic meridional overturning circulation (AMOC) in several modern day global 
climate simulations contains a prominent 20-25 year oscillation. We find the timescale 
for an AMOC-like oscillation in a last glacial maximum (LGM) simulation of the CCSM3 
is approximately half that found in the modern day simulation. Previous studies suggest 
that the oscillation timescale is set by the ocean while the forcing is atmospheric, with 
an association to North Atlantic Oscillation (NAO). The NAO in the CCSM3 modern 
simulation also contains an approximate 20-year oscillation. Previous research shows that 
the NAO forces a delayed flux of subtropical gyre water into the Nordic Seas, where deep 
water forms, due to subpolar gyre (SPG) adjustments. We suggest that the resulting SST 
and sea ice anomalies in the Nordic Seas provide a feedback to the atmosphere, which, 
being delayed from the initial NAO forcing, may set the longer timescale for the NAO. 
Preliminary results indicate a strong correlation between the NAO and the barotropic 
streamfunction in the SPG as well as an SST pattern consistent with the SPG adjustment. 
Differences in feedbacks in the LGM climate give rise to key differences in the AMOC-like 
mechanism in the LGM simulation. Using linear inverse modeling, we are able to decipher 
which variables are important to the longer timescale fluctuations, the optimal patterns 
for growth, and the differences in predictability of the NAO and AMOC within the LGM 
and modern scenarios.

Bauer, J. E., School of Marine Science/VIMS, College of Wm. & Mary, Gloucester Point, 
USA, bauer@vims.edu;

Raymond, P. A., School of Forestry and Environmental Studies, Yale University, New 
Haven, USA, peter.raymond@yale.edu;

Keesee, E. J., School of Marine Science/VIMS, College of Wm. & Mary, Gloucester Point, 
USA, keesee@vims.edu;

Perkey, D. W., School of Marine Science/VIMS, College of Wm. & Mary, Gloucester Point, 
USA, dwperkey@vims.edu;

Mull, K., School of Forestry and Environmental Studies, Yale University, New Haven, 
USA, kari.mull@yale.edu

TRANSFORMATIONS OF ORGANIC MATTER IN A MAJOR U.S. EAST COAST 
ESTUARY: IMPLICATIONS FOR IDENTIFYING DOM AND POM SOURCE AND 
AGE SIGNATURES IN OCEAN MARGINS
Estuaries are dynamic regions of both allochthonous and autochthonous organic mat-
ter (OM) input and degradation and may have profound effects on the character and 
amounts of OM exported to ocean margins.  To assess these impacts, we undertook 
detailed isotopic (natural abundance 14C and 13C) transects and experimental incubation 
studies of DOM and POM throughout Delaware Bay estuary in 2004-2006 from river to 
continental shelf and slope.  DOM end-members consisted of modern river/terrestrial and 
aged marine sources and showed a strong mesohaline estuarine input, while POM end-
members and distributions were essentially the opposite of those for DOM.  In spring, 
dissolved inorganic carbon (DIC) exhibited near-conservative concentrations and isotopic 
distributions throughout the estuary, suggesting that much of the DOM and POM was 
non-reactive over the timescales of estuarine residence time. However, excess DIC in fall 
suggested that greater amounts of variably aged DOM and/or POM were respired in the 
system at that time.  Experimental DOM and POM degradation studies further highlight 
the significant roles of photochemical and microbial modification on the amounts and 
isotopic character of this material prior to shelf/slope export.

Baumgarten, J. M., Barnard College, New York, USA, jb2404@columbia.edu;
Nitsche, F. O., Lamont-Doherty Earth Observatory of Columbia University, Palisades, 

USA, fnitsche@ldeo.columbia.edu;
Kenna, T., Lamont-Doherty Earth Observatory of Columbia University, Palisades, USA, 

tkenna@ldeo.columbia.edu
20TH CENTURY DEPOSITION IN THE TAPPAN ZEE SECTION OF THE 
HUDSON RIVER ESTUARY: COMBINING GEOPHYSICAL AND GEOCHEMICAL 
TECHNIQUES
The details of sediment deposition in estuaries are still not completely understood. Mapping 
the location of 20th century deposition in the Hudson River Estuary will contribute to 
understanding the complex estuarine processes. In addition, adequate mapping of 20th cen-
tury deposition will reveal the likely locations of contaminants, including heavy metals and 
polychlorinated biphenyls (PCBs), which entered the river and bound to fine sediment in the 
early to mid 20th century. This comprehensive study of the Tappan Zee section of the Hudson 
River Estuary uses a combination of acoustic sub-bottom profiling and X-ray fluorescence 
spectrometry to find and quantify areas of 20th century deposition. Using sediment cores to 
time the deposition of acoustically identified layers allows this study to have high resolution. 
The data collected in the Tappan Zee will be compared to the Haverstraw Bay section of 
the Hudson, where there is a large amount of deposition, in order to further understand the 
processes of sediment movement in the Hudson River Estuary.

Baumgartner, M. F., Woods Hole Oceanographic Institution, Woods Hole, USA, 
mbaumgartner@whoi.edu;

Wenzel, F., NOAA/Northeast Fisheries Science Center, Woods Hole, USA, Frederick.
Wenzel@noaa.gov

SPRINGTIME FORAGING ECOLOGY OF NORTH ATLANTIC RIGHT WHALES
The North Atlantic right whale is a zooplanktivorous whale that feeds on the calanoid co-
peopod Calanus finmarchicus in the northwestern Atlantic Ocean.  The foraging ecology 
of this species has been studied intensively in summertime habitats where it feeds on deep 
layers of diapausing C. finmarchicus.  We conducted a study of right whale foraging ecol-
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ogy in a springtime habitat where right whales feed primarily on active non-diapausing 
(often vertically migrating) populations of C. finmarchicus that aggregate at the surface, 
at the sea floor, and at the pycnocline.  These conditions are different from the right whale 
summertime habitats, and consequently, right whales employ different foraging strategies.  
We attached tags consisting of time-depth recorders and pitch and roll sensors to right 
whales, tracked their movements, and sampled both oceanographic conditions and prey 
distribution in proximity to the tagged whales using a CTD, optical plankton counter, and 
a video plankton recorder.  The results of our study demonstrate the importance of preda-
tor behavior and prey life history in the development of oceanic hotspots.

Baums, I. B., The Pennsylvania State University, University Park, USA, baums@psu.edu;
Polato, N. R., The Pennsylvania State University, University Park, USA, nrp146@psu.edu
A GENETIC APPROACH TO DETECT ENSO-RELATED CHANGES IN 
CONNECTIVITY BETWEEN EASTERN AND CENTRAL PACIFIC CORAL 
POPULATIONS
Coral populations in the eastern Pacific Ocean are isolated from other corals by 5000-
8000 km of uninhabitable deep water (the Eastern Pacific Barrier, EPB). Recent increases 
in intensity of El-Nino-Southern Oscillation (ENSO) events may have altered patterns 
of inter-population dispersal over the last few generations. Such ENSO events halve the 
eastward transport time of propagules traveling from luxuriant central Pacific coral reefs 
to the depauperate eastern Pacific. A combination of genetic techniques is employed to 
determine 1) when populations of corals in the eastern Pacific diverged from those in the 
central Pacific, 2) how present-day coral populations are linked by dispersal, and 3) wheth-
er recent changes in currents caused by ENSO events have altered patterns of exchange. 
The work focuses on Porites lobata. Samples from localities spanning the EPB are analyzed 
with microsatellite loci and nuclear markers. These genetic analyses describe how migra-
tion presently connects central and eastern Pacific corals and whether and how changes in 
ENSO events have altered these patterns.

Baustian, M. M., Louisiana State University / Dept. Oceanography and Coastal Sciences, 
Baton Rouge , USA, mbaustian@lumcon.edu;

Rabalais, N. N., Louisiana Universities Marine Consortium, Chauvin, USA, nrabalais@
lumcon.edu

THE EFFECT OF LIGHT ON HYPOXIC BOTTOM WATER OXYGEN 
CONCENTRATIONS IN THE NORTHERN GULF OF MEXICO
We predict that when low levels of photosynthetically active radiation (PAR) reach the 
seafloor on the seasonally hypoxic northern Gulf of Mexico continental shelf benthic photo-
synthesis may be promoted thus preventing bottom water anoxia. To test this hypothesis we 
incubated light and dark sediment cores from two stations (15 and 20 m water depth) that are 
frequently hypoxic (including summer 2007) for 48 hours. Bottom water oxygen concentra-
tions decreased from 5.40 mg/l in June to 0.4 mg/l in September prior to our incubations. 
We treated the cores with in-situ PAR conditions for the first 24 hours.  We found the cores 
to be highly heterotrophic with sediment oxygen consumption rates decreasing throughout 
the summer (June - September).  The cores were exposed to ~50% more PAR than in-situ 
conditions for the second 24 hours. We found little change in the oxygen concentrations over 
time. The second day however, started at low oxygen concentrations (~ 0.5 mg/l), from which 
an effect of the increased PAR treatment may be difficult to detect. These incubations will be 
repeated with variable PAR treatments in subsequent experiments.

Beal, L. M., RSMAS - University of Miami, Miami, USA, lbeal@rsmas.miami.edu;
Hummon, J., University of Hawaii, Honolulu, USA, hummon@hawaii.edu;
Williams, E., RSMAS - University of Miami, Miami, USA;
Baringer, W., RSMAS - University of Miami, Miami, USA
THE EXPLORER OF THE SEAS OBSERVATORY: ANNUAL AND INTERANNUAL 
VARIABILITY OF THE FLORIDA CURRENT.
Variability of the velocity structure and transport of the Florida Current at latitude 26 
N is presented for a five-year period from May 2001 to May 2006. Data were collected 
continuously from two ADCPs mounted on the Royal Caribbean Cruise Ship Explorer 
of the Seas, which averaged 1.3 crossings of the Florida Current per week. Over the five 
years, data recovery averaged about 50%, with most loss due to bubble contamination 
(35%) and the remainder owing to instrument or logging failures. Random velocity errors 
resulting from gyrocompass error are estimated at 5 cm/s. The mean transport of the 
Florida Current at 26 N is 31.3 Sv with a standard deviation of 4.0 Sv. This compares to a 
mean transport of 32.4 Sv (standard deviation 3.2 Sv) inferred from cable voltages at 27 N 
over the same period. The difference between these transports implies a mean transport 
through Northwest Providence Channel of 1.1 Sv into the Florida Straits. The variance of 
the Florida Current is greatest over the western shelf break, probably as a result of mean-
dering related to continental shelf waves. A secondary maximum occurs over the top 100 
m of the water column all across the Straits and could be due to local wind events. The 
annual cycle has a peak-to-peak range of 4.6 Sv and is similar to that from the cable, with 
largest transports during early summer and a minimum in January. 

Beall, B. F., University of Western Ontario, London, Canada, bbeall2@uwo.ca;
Trick, C. G., University of Western Ontario, London, Canada, trick@uwo.ca;
Cochlan, W. P., San Francisco State University, Tiburon, USA, cochlan@sfsu.edu;
Trainer, V., NOAA Northwest Fisheries Science Center, Seattle, USA, vera.l.trainer@noaa.gov;
Wells, M. L., University of Maine, Orono, USA, mlwells@maine.edu

NUTRIENT SUPPLY AFFECTS THE COMMUNITY STRUCTURE AND SPATIAL 
DISTRIBUTION OF SMALL PHYTOPLANKTON AND BACTERIOPLANKTON IN 
THE COASTAL SUBARCTIC PACIFIC OCEAN
Flow cytometry was used to characterize the small phytoplankton and bacterioplankton 
community in the coastal waters of British Columbia, Canada, and Washington State, 
U.S.A in the fall of 2004 and 2005 as part of the ECOHAB PNW project. Populations were 
classified by size, chlorophyll and phycoerythrin fluoresence, and nucleic acid content (for 
the heterotrophic prokaryotes). The abundance and growth rate of the picophytoplankton, 
nanophytoplankton, cyanobacterial, and heterotrophic prokaryotic groups varied signifi-
cantly in space and time. The structure of the community was associated with the major 
oceanographic features of the area, particularly the Juan de Fuca eddy. Furthermore, the 
phytoplankton community groups had differential growth responses to macronutrient 
(NPSi), iron, and copper amendments in short-term growout experiments. All growth of 
all phytoplankton groups were enhanced by the addition of macronutrients, while the iron 
and copper amendments enhanced the growth of the larger nanophytoplankton cells. The 
connections between nutrient supply, growth response, and physical oceanography of the 
region supports a model where nutrient supply effects the structure of the plankton com-
munity in coastal marine ecosystems.

Bearman, J. A., VIMS, Richmond, USA, jbearman@vims.edu;
Foxgrover, A., USGS, currently at VIMS, Gloucester Point, USA, afoxgrover@vims.edu;
Friedrichs, C. T., VIMS, Gloucester Point, USA, cfried@vims.edu;
Jaffe, B. E., USGS, Santa Cruz, USA, bjaffe@usgs.gov
FACTORS CONTROLLING TIDAL FLAT MORPHODYANMICS IN SOUTH SAN 
FRANCISCO BAY
Since the 1850s, saltmarshes and mudflats of South San Francisco Bay (SSFB) have de-
creased in area 80% and 40%, due to both natural and human-induced factors. Mudflat 
morphologic change is examined, using bathymetric data collected by the USCGS (NOS) 
and USGS. The mudflats of SSFB are grouped by geographically similar regions and mul-
tiple cross-sections are drawn across the extent of the mudflats at close - ~50m - intervals, 
allowing for a determination of mean mudflat bathymetric profile at each segment during 
five time periods - 1898, 1931, 1956, 1983, 2005. Eigenfunction analysis is used to separate 
profile shapes into the dominant components of morphologic variability, which are com-
pared to theoretical models for profile shape as a function of waves, tides and sediment 
supply.  Theory predicts that wave-dominated or sediment-starved flats tend to have 
concave-upwards bathymetric profiles; tide-dominated or accretionary flats tend to have 
convex-upwards bathymetric profiles. SSFB mudflats morphology is classified spatially 
and temporally and compared to trends in winds, waves, deposition/erosion, flat width, 
and tidal range in order to determine which forcings factor heaviest in controlling shape. 

Beaupré, S. R., University of California, Irvine, Irvine, CA, USA, srbeaupre@yahoo.com;
Druffel, E. R., University of California, Irvine, Irvine, CA, USA, edruffel@uci.edu
OCEANIC TIME-SERIES OF DISSOLVED ORGANIC CARBON (DOC) 
CONCENTRATIONS AND Î”14C VALUES
A time-series of marine dissolved organic carbon (DOC) concentrations and Î” 14C val-
ues in the NE Pacific (Station M, 34Â  50’ N, 123Â  00’ W) has been extended with new 
measurements of archived samples from April 1998 to October 2004. The magnitudes 
and synchronicity of major Î”14C anomalies throughout the time-series imply transport 
of DOC from the surface ocean to depths of at least 450 m on the timescale of months. 
Keeling-plots of all measurements predict a continuum of possible background DOC 
compositions containing at least 21 µM of -1000 -  DOC, but are more consistent with the 
composition of mean deep DOC (38 µM, -549  ). A pre-bomb DOC Î”14C depth profile 
and long-term time-series (1950 - present) has been calculated based on these regres-
sion models, a strong relationship between Î”14C values of DOC and DIC at all depths, 
and coral records of surface DIC Î”14C. The model results indicate that bomb-14C has 
penetrated the DOC pool to depths of 450 m at Station M, though the signal at that depth 
may be obscured by short-term variability.

Beauregard, A. Y., Okaloosa-Walton College, Niceville, FL, USA, beaurega@owc.edu;
Sharp, J. H., University of Delaware, Lewes, DE, USA, jsharp@cms.udel.edu;
Lipschultz, F., US National Science Foundation, Arlington, VA, USA, flipschu@nsf.gov;
Lomas, M. W., Bermuda Institute of Ocean Studies, St. George’s, Bermuda, mlomas@

bbsr.edu
BIOGEOCHEMICAL CYCLING OF CARBON AND NITROGEN BY THE CORAL 
DIPLORIA STRIGOSA IN BERMUDA
We have used a new approach to quantify the net carbon utilization by Diploria stri-
gosa; measurement of drawdown of dissolved inorganic carbon (DIC). Using the DIC 
drawdown as the total carbon use, we have also measured dissolved organic carbon and 
nitrogen loss from the coral and have tagged the DIC and dissolved inorganic nitrogen 
pools with 13C and 15N to evaluate incorporation into zooxanthellae and coral tissue. 
The central focus of this research is that the coral-zooxanthellae symbiotic association is 
a source of large amounts of dissolved organic matter as a direct short-term byproduct of 
photosynthesis. Our efforts attempt to investigate simultaneously both the biogeochemi-
cal details of this process at the organism level and in relation to trophic transfer to the 
reef ecosystem.
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Becker, E. L., Pennsylvania State University, University Park, USA, elb209@psu.edu;
Cordes, E. E., Harvard University, Cambridge, USA, ecordes@oes.harvard.edu;
Macko, S. A., University of Virginia, Charlottesville, USA, sam8f@virginia.edu;
Fisher, C. R., Pennsylvania State University, University Park, USA, cfisher@psu.edu
USING STABLE ISOTOPES OF CARBON, NITROGEN, AND SULFUR TO 
DETERMINE LOCAL FOOD WEB STRUCTURE IN LOPHELIA PERTUSA-
ASSOCIATED COMMUNITIES IN THE GULF OF MEXICO
To investigate the importance of seep primary production to the nutrition of L. pertusa 
and associated communities and examine local trophic interactions, we analyzed stable 
carbon, nitrogen, and sulfur isotope ratios in 7 L. pertusa community collections. A signif-
icant seep signature was only detected in one of the 35 species tested Provanna sculpta, a 
gastropod) despite the presence of seep fauna at all sample sites. A potential predator of L. 
pertusa was identified (Coralliphila sp.), and a variety of other trophic interactions among 
the fauna occupying the coral framework were suggested by the data. Stable carbon ratios 
were also determined for different sections of the skeleton representing different stages in 
the growth and life of the aggregation. There was no temporal trend detected in the skel-
eton isotope values, suggesting that L. pertusa settles in these areas only after seepage has 
largely subsided. Together our data suggest that it is the presence of carbonate substrate 
for settlement and growth that drives L. pertusa occurrence at seep sites in the Gulf of 
Mexico, not local primary production.

BEDDICK, JR., D. L., UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, 
GULF BREEZE, USA, BEDDICK.DAVID@EPA.GOV;

DEVEREUX, R., UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, 
GULF BREEZE, USA, DEVEREUX.RICHARD@EPA.GOV;

ELDRIDGE, P. M., UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, 
CORVALLIS, USA, ELDRIDGE.PETE@EPA.GOV;

LEHRTER, J. C., UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, 
GULF BREEZE, USA, LEHRTER.JOHN@EPA.GOV;

YATES, D. F., UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, GULF 
BREEZE, USA, YATES.DIANE@EPA.GOV

RESUSPENDED SEDIMENTS CAN CONTRIBUTE TO THE ESTABLISHMENT AND 
MAINTENANCE OF HYPOXIA ON THE LOUISIANA CONTINENTAL SHELF
Hypoxia occurs during summer on the Louisiana Continental Shelf. We investigated 
whether resuspension of sediment organic matter and the reduced end products of an-
aerobic microbial metabolism contributes to the onset and maintenance of hypoxia. The 
potential oxygen demand due to resuspension of sediments was calculated using sediment 
concentrations of acid volatile sulfide (AVS), NH4

+, and Fe(II) measured at 3 locations 
along the 20 m contour of the Louisiana Shelf. Reduced species were measured in 2 cm 
sediment increments to a depth of 10 cm using duplicate 10.15cm cores. Further, the 
oxygen demand of the upper 2 cm of sediments was evaluated directly using live and killed 
sediments to assess biological versus chemical oxygen demand. Oxygen concentrations 
decreased rapidly in both treatments indicating that sediment repositories of AVS, NH4

+, 
and Fe(II) were sufficient, independent of organic matter decomposition with oxygen, to 
substantially draw down oxygen during resuspension.

Beggs, H. M., Bureau of Meteorology, Melbourne, Australia, h.beggs@bom.gov.au;
Alves, O., Bureau of Meteorology, Melbourne, Australia, o.alves@bom.gov.au;
Brassington, G. B., Bureau of Meteorology, Melbourne, Australia, g.brassington@bom.

gov.au;
Merchant, C. J., University of Edinburgh, Edinburgh, United Kingdom, c.merchant@ed.ac.uk;
Filipiak, M. J., University of Edinburgh, Edinburgh, United Kingdom, mjf@staffmail.ed.ac.uk
A NEW MULTI-SENSOR FOUNDATION SEA SURFACE TEMPERATURE ANALYSIS 
SYSTEM OVER THE AUSTRALIAN REGION
A new operational, Regional Australian Multi-Sensor Sea surface temperature Analysis 
(RAMSSA) system has been developed at the Australian Bureau of Meteorology, as 
part of the BLUElink> Ocean Forecasting Australia project (http://www.bom.gov.
au/bluelink/products/prod_experimental.html). The pre-existing 1/4 degree resolution, 
optimal interpolation sea surface temperature (SST) analysis system has been upgraded to 
produce 1/12 degree resolution, daily, real-time, SST analyses over the Australian region 
(20N - 70S, 60E - 170W).  The new RAMSSA system combines SST data from infrared 
(AVHRR and AATSR) and microwave (AMSR-E) sensors on polar-orbiting satellites 
with in situ measurements to produce daily foundation SST estimates, largely free of 
nocturnal cooling and diurnal warming effects. Foundation SST closely represents ocean 
mixed layer temperatures, currently used for the boundary condition in Australian NWP 
forecast models. Two different methods will be compared for converting satellite SST 
measurements to foundation temperatures for input to high-resolution, multiple sensor 
SST analyses. The first uses surface winds and the second uses both surface winds and 
solar irradiance from an NWP model. The RAMSSA analyses can be accessed for research 
from http://godae.bom.gov.au/.

Belabbassi, L., Texas A&M University, College Station, USA, leila@ocean.tamu.edu;
DiMarco, S. F., Texas A&M University, College Station, USA, sdimarco@tamu.edu;
Du Vall, K., Lighthouse R&D Enterprises, Inc., Houston, USA, kduvall@lighthousehous-

ton.com;
Jochens, A. E., Texas A&M Univesity, College Station, USA, ajochens@tamu.edu;
Howard, M. K., Texas A&M University, College Station, USA, mkhoward@tamu.edu
OCEAN OBSERVING SYSTEM IN THE GULF OF OMAN
An ocean observing system was installed off Oman by Lighthouse R&D Enterprises for 
the Sultanate of Oman’s Ministry of Fisheries Resources: Marine Science and Fisheries 
Center. It is designed to study a range of oceanic phenomena and provide data to manage 
fisheries resources and recreational activities, monitor water quality, and model pollutant 
spill trajectories from ship traffic. It consists of two phases using state-of-the art oceano-
graphic sensors to measure current speed and direction, conductivity, pressure, tem-
perature, oxygen, and turbidity at hourly intervals. Phase-I consists of four autonomous 
moorings off Cape Ras Al Hadd and Murray Ridge; data returns began in March 2005. 
Phase-II consists of a real-time cabled seabed observatory, LORI (Lighthouse-Oceans-
Research-Initiative), in the Gulf of Oman; data returns began in August 2005. LORI has a 
shore station providing power, communications, and interactive instrument control, 60-
km fiber optic cable, and four moorings in depths of 65-1050m. Preliminary results show 
seasonal differences in physical-biochemical signals related to the Southwest Monsoon. 
These signals exhibit variability at scales of days to weeks, e.g., to 400-m depths, dissolved 
oxygen ranges from 0-200ÂµM.

Belanger, S., Universite du Quebec a Rimouski, Rimouski, Canada, simon_belanger@uqar.qc.ca
CDOM PHOTOOXIDATION IN THE ARCTIC OCEAN: CO2 PRODUCTION AND 
CLIMATE CHANGE
Trend in the Arctic’s sea-ice cover extent points toward a seasonally ice-free ocean around 
the mid-21st century. This change will expose surface waters to direct sun light for longer 
period of time during the summer, stimulating photochemical processes in the upper 
ocean. Among these processes, CDOM photooxidation will increase and may significantly 
affect the carbon cycling in the upper ocean. Recent in situ measurements and satellite 
observations indicate that, in large area of the Arctic Ocean, CDOM largely dominates 
the total absorption light in the ultraviolet (UV) and blue-green parts of the solar spec-
trum. High concentration of CDOM relative to the other optically active constituents is 
a result of the large amounts of runoff that enter the Arctic Ocean relative to its volume. 
In this presentation, the consequences of the loss of sea-ice will be discussed in terms of 
CO2 production resulting from the CDOM photooxidation by the energetic UV and blue 
photons. I will also discuss the impact of permafrost melting, stratospheric ozone deple-
tion, bacterial activity and changes in the ocean circulation on the possible pathways that 
can take terrestrial dissolved organic carbon in the future.

Beletsky, D., University of Michigan, Ann Arbor, USA, dima.beletsky@noaa.gov;
Schwab, D. J., NOAA/GLERL, Ann Arbor, USA, david.schwab@noaa.gov;
McCormick, M. J., NOAA/GLERL, Ann Arbor, USA, michael.mccormick@noaa.gov
EVALUATION OF A 3D CIRCULATION MODEL TO PREDICT BACTERIAL 
CONTAMINATION AT GREAT LAKES BEACHES
We are developing and testing (through carefully designed field experiments) techniques 
for simulating and forecasting the impact of point source pollutants on near shore water 
quality in the Great Lakes. A nested grid version of the Princeton Ocean Model for the 
Great Lakes was applied to the coastal area in southern Lake Michigan.  The model uses 
3D boundary conditions derived from the whole-lake hydrodynamic model to simulate 
circulation in a small coastal area at very high (100 m) horizontal resolution in 2005. 
Model results are tested with current observations and data from tracer release experi-
ment in the vicinity of Burns Ditch, Indiana.   This tributary to Lake Michigan is known 
to contain high levels of coliform bacteria and is adjacent to the Indiana Dunes National 
Lakeshore.  In the tracer experiment, the inert gas sulfur hexafluoride was introduced into 
the tributary and the plume was tracked using a shipboard-based gas chromatography sys-
tem for several days after the release, and also with a 3D particle transport model applied 
during the same period.

Belicka, L. L., University of Maryland Center for Environmental Science, Solomons, USA, 
belicka@cbl.umces.edu;

Harvey, H. R., University of Maryland Center for Environmental Science, Solomons, USA, 
harvey@cbl.umces.edu

RECYCLING AND SEQUESTRATION OF TERRIGENOUS ORGANIC CARBON IN 
THE WESTERN ARCTIC OCEAN
With substantial river input and widespread coastal erosion, the Arctic Ocean embodies 
a large potential repository for sequestration of terrestrial organic carbon.  The influx of 
terrestrial organic carbon is expected to increase with continued warming and alterations 
to the hydrological cycle, yet questions remain about its recycling and preservation.  To 
quantify the recycling times of marine and terrestrial organic matter in the Arctic, we per-
formed shipboard incubations at two temperatures (-1 and 5 C) in which either terrestrial 
peat or sea-ice algae was decomposed in the presence of natural microbial assemblages.  
A suite of lipid biomarkers, together with amino acids and carbohydrates were measured 
over the 30-day incubation.  Results show that the peat derived carbohydrates are readily 
degraded, while most lipids showed few losses.  In contrast, multiple biochemical compo-
nents in ice algae were readily recycled.  The presentation will highlight the potential for 
each carbon source to contribute to the organic carbon sequestered in the Arctic system.
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Belkin, I. M., Graduate School of Oceanography, University of Rhode Island, Narragansett, 
USA, ibelkin@gso.uri.edu;

O’Reilly, J. E., National Marine Fisheries Service - NOAA, Narragansett, USA, jay.oreilly@
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SOUTHWARD PROPAGATION OF ARCTIC/SUBARCTIC TEMPERATURE 
ANOMALIES ALONG NORTH AMERICA’S EASTERN SEABOARD
Satellite sea surface temperature (SST) data from 1986-2007 are used to study thermal 
anomalies and their propagation along North America’s eastern seaboard. The Shelf-
Slope Front appears as a main conduit for these anomalies which originate in the Arctic/
Subarctic and propagate southward along the shelf break. These anomalies are traced as 
far south as Cape Hatteras. Decadal cold anomalies are observed off the U.S. Northeast 
in 1987-1988, 1996-1997 and 2005. The intervening warm anomalies are less noticeable, 
except for a distinct warm anomaly in 2000. Thus, the Arctic/Subarctic forcing appears as 
a dominant factor that causes decadal regime shifts in the Northwest Atlantic Ocean.

Bell, G. R., Reading University, Reading, United Kingdom, grsbell@gmail.com;
Marshall, D. P., Oxford, Oxford, United Kingdom, marshall@atm.ox.ac.uk;
Pain, C. C., Imperial College, London, United Kingdom, c.pain@imperial.ac.uk
DIAPYCNAL MIXING IN A NEXT GENERATION OCEAN MODEL
The accurate representation of ocean tracer transports continues to challenge models.  
Trying to replicate the quasi 2d flow of the large scale ocean is made difficult by spurious 
implicit mixing from the advection numerics and spurious explicit mixing from inaccu-
rate parameterizations, reducing poleward heat transports and disrupting the large scale 
circulation.  The Imperial College Ocean Model is one of the next generation of ocean 
models, employing an unstructured finite element mesh, able to conform more accurately 
to boundaries than traditional finite difference models.  The mesh is adaptive, able to 
capture important dynamical features and follow their evolution, however this adaptive 
procedure introduces a third source of spurious mixing through the process of remeshing.  
Simulations have been run of the evolution of eddies in a 200 km square portion of the 
North Atlantic.  Results show that for this system, the adaptive process contributes a signifi-
cant amount of mixing itself.  For adaptivity to be feasible for climate simulations, it’s effect 
on tracer fields must be explored for a range of parameters and subsequently reduced.

Bell, M. J., Met Office, Exeter, United Kingdom, mike.bell@metoffice.gov.uk
PROGRESS AND CHALLENGES IN OPERATIONAL OCEAN FORECASTING
Daily dynamical analyses and forecasts of surface waves, sea-ice and the global three-di-
mensional temperature and current structure of the ocean  have now been available for 
10 years. Most operational ocean forecast centres use nesting to provide high-resolution 
information for specific areas including coastal waters. Spurred on by the Global Ocean 
Data Assimilation Experiment (GODAE) and other initiatives, excellent progress has been 
made in the development of the forecasting systems, in international coordination, in 
strengthening the links between operational and research teams and in the modelling of 
the ocean ecosystem. As GODAE draws to a close it is timely to discuss the outstanding 
opportunities and challenges for operational oceanography. These include scientific and 
technical opportunities, the need to focus the exploitation and justification of the observ-
ing and assimilation systems on the right applications and the challenges involved in co-
ordination of the wide-range of expertise operational oceanography requires.

Bell, P. S., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, psb@pol.
ac.uk

MAPPING THE BATHYMETRY OF THE DEE ESTUARY USING WAVE 
INVERSIONS OF MARINE RADAR IMAGE SEQUENCES
The bathymetry of a 4km radius area of the Dee Estuary in Liverpool Bay has been 
mapped using a wave inversion of marine radar data. The radar is mounted 30m above sea 
level on an island in the estuary and 10 minute sequences of radar images of the sea sur-
face are recorded automatically each hour giving 360 degree coverage of the area. several 
such records taken around high tide during moderate wave events have been processed to 
produce the map using a wave inversion that accounts for both frequency and amplitude 
dispersion. The results are compared to those of a LIDAR survey of the intertidal areas 
carried out in 2006, and also to a combined LIDAR and Multibeam echosounder survey 
carried out in 2003, clearly identifying migrating sand banks within the estuary.

Bell, S. J., Bermuda Institute of Ocean Sciences, St George’s, Bermuda, steven.bell@bbsr.edu;
Johnson, R. R., Bermuda Institute of Ocean Sciences, St George’s, Bermuda, rod.johnson@
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lomas@bios.edu;
Bates, N. R., Bermuda Institute of Ocean Sciences, St George’s, Bermuda, nick.bates@

bios.edu;
Knap, A. H., Bermuda Institute of Ocean Sciences, St George’s, Bermuda, tony.knap@

bios.edu
INTERDECADAL NUTRIENT VARIABILITY THROUGHOUT THE WATER 
COLUMN IN THE WESTERN NORTH ATLANTIC SUBTROPICAL GYRE
Macronutrient (N,P,Si) concentrations have been a core measurement at the Bermuda   
Atlantic Time-Series Station (BATS) since the beginning in October 1988. Here we   pres-
ent a synthesis of this 19 year time-series with emphasis on relative changes in nutrient 

ratios through the water column. In particular, we investigate the temporal   variability of 
the N:P:Si ratios and variation with respect to the canonical Redfield values. A principle 
characteristic of the vertical nutrient profile is the shift from excess N in the   surface and 
suptropical mode water to Redfield ratios at 800m (coincident with the deep  oxygen 
minimum and maximum in remineralization) and then to excess P in the deeper   depths 
(e.g., mean N:P ratio in the mode water  is ~23.8  while for  North Atlantic Deep Water 
is ~15).  We also look at nutrient concentrations. For the deeper waters (>1000m), multi-
year to decadal trends are evident in the individual nutrients which are not necessarily 
coherent  with other nutrient species or density changes. In contrast, the shallower depths 
(160-800m) exhibit substantial monthly variability which appears conservative and  pre-
dominately consistent with mesoscale eddy dynamics. 

Bell, T. G., University of East Anglia, Norwich, United Kingdom, Thomas.Bell@uea.ac.uk;
Lesworth, T., University of East Anglia, Norwich, United Kingdom, T.Lesworth@uea.

ac.uk;
Baker, A. R., University of East Anglia, Norwich, United Kingdom, Alex.Baker@uea.ac.uk;
Liss, P. S., University of East Anglia, Norwich, United Kingdom, P.Liss@uea.ac.uk;
Jickells, T. D., University of East Anglia, Norwich, United Kingdom, T.Jickells@uea.ac.uk
THE IMPORTANCE OF ATMOSPHERIC NITROGEN IN THE OLIGOTROPHIC 
ATLANTIC
Measurements of major ion concentrations in atmospheric aerosol and rain in the marine 
boundary layer have been made on a total of 10 recent research cruises that transect 
the North and South Atlantic oligotrophic gyres (latitudinal and longitudinal crossings).  
From these, we have begun to construct a climatology of dry and wet deposition to the 
oligotrophic Atlantic gyres (particularly nitrate and ammonium).  In addition, air-sea gas 
exchange measurements were made on some Atlantic Meridional Transect (AMT) cruises 
(http://web.pml.ac.uk/amt/), suggesting that warm, low latitude waters may be a source of 
ammonia to the remote marine atmosphere (Johnson, M., Bell. T.G. et al., GBC, In Press.).  
In the context of other nitrogen fluxes to/from the oligotrophic gyres, our results suggest 
that ocean-atmosphere exchange of nitrogen is significant for these waters.  Finally, we will 
discuss a new project (SOLAS Project Integration; http://www.bodc.ac.uk/solas_integra-
tion/), which aims to develop global flux climatologies of SOLAS-relevant compounds 
and particles.  In the context of this presentation, the focus will be on producing atmo-
spheric aerosol and rain deposition fields for the global ocean.

Bellingham, J. G., Monterey Bay  Aquarium Research Institute, Moss Landing, USA, jgb@
mbari.org;

Zhang, Y., Monterey Bay  Aquarium Research Institute, Moss Landing, USA;
Davis, R., Scripps Institution of Oceanography, La Jolla, USA;
Godin, M., Monterey Bay  Aquarium Research Institute, Moss Landing, USA
IMPROVING AUV-BASED COASTAL OBSERVING SYSTEMS
A series of large field programs in Monterey Bay, using fleets of Autonomous Underwater 
Vehicles (AUVs), have generated a body of experience in the synoptic observation of 
oceanographic processes. Here we draw on performance analysis of the AOSN II field 
program, which was carried out in 2003, to draw lessons regarding the use and configura-
tion of distributed arrays of mobile platforms. In previous papers and presentations, the 
statistics of variability of Monterey Bay has been determined from the intensive observa-
tions resulting from sustained observations by an average of 11 platforms over a month of 
active upwelling. Here we draw on those results, and advances in AUV and sensor tech-
nology, to explore observation system design. Observation performance can be improved, 
and operational overhead reduced, by optimizing the AUV and modifying the survey 
strategy.  In particular, we show that improved survey performance, as measured by root 
mean square error of the reconstructed ocean field, can be obtained with fewer platforms.  
This is achieved by carefully selecting vehicle speed, and focusing observations in regions 
which contribute most greatly to reconstruction error.

Bellmund, S. A., NPS, Homestead, FL, USA, Sarah_Bellmund@nps.gov
HISTORIC ALTERATIONS AND CURRENT RESTORATION FOR BISCAYNE BAY
Biscayne Bay has experienced extreme adverse conditions since the city of Miami was es-
tablished in the late 1800’s.  With the opening of government cut in Miami Beach, the Bay 
experienced an important increase in salinity in the north.  Until the late 1950s raw sewage 
was discharged directly into Biscayne Bay causing effects to fish and other organisms.  The 
U. S. Army Corps of Engineers construction of the Central and Southern Florida Project 
over-drained the Everglades.  Salinity control structures were added to hold water higher 
in the Everglades and to prevent saltwater intrusion from adversely affecting freshwater 
wells, drinking water well fields, and coastal farming.  The Comprehensive Everglades 
Restoration Plan proposes to significantly alter freshwater flow to Biscayne Bay. Currently 
three of the most significant impacts to the bay are 1) alteration of the watershed hydrol-
ogy, 2) degradation of water and sediment quality, and 3) loss of freshwater flow.
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A FIELD PORTABLE SYSTEM FOR PARTICLE ABSORPTION MEASUREMENTS ON 
FILTERS
The Quantitative Filter Technique (QFT) for measuring the spectral absorption of par-
ticles is now a routine method in aquatic research. Typically, particles are concentrated on 
glass fiber filters in the field by filtration, stored frozen, and returned to a laboratory for 
absorption measurements using a bench top spectrophotometer.  While this approach is 
reasonably simple, errors may be introduced during transport and storage. We describe a 
new portable fiber optic system to acquire particle absorption measurements at sea. The 
system, QFT1, consists of an especially designed 25 mm Glass Fiber Filter holder coupled 
via fiber optic cables to a light source (215-1800nm or 380-1800 nm) and photo diode 
array based spectrometer (200-730nm, 5nm FWHM). We demonstrate the performance 
of the QFT1 by comparing particle absorption measurements taken on the QFT1 and 
several dual beam spectrophotometers using a diverse range of water sample types. 

Beman, J. M., University of Southern California, Los Angeles, USA, jmbeman@usc.edu;
Fuhrman, J. A., University of Southern California, Los Angeles, USA, fuhrman@usc.edu
BIOGEOCHEMICAL DYNAMICS OF NITRIFYING ARCHAEA AND BACTERIA IN 
THE SAN PEDRO CHANNEL, CALIFORNIA
Marine Crenarchaeota are among the most abundant microbial groups in the ocean, yet 
comparatively little is known about their biogeochemical roles in marine ecosystems.  
Recognition that Crenarchaeota posses ammonia monooxygenase (amoA) genes and may 
be involved in nitrification as ammonia-oxidizing archaea (AOA) offers another means 
of probing these organisms and their biogeochemical context.  At multiple depths in the 
San Pedro Channel, California, sampled monthly over 4+ years, we enumerated AOA via 
quantitative PCR of archaeal amoA genes.  AOA were highly variable in time, a consistent 
and frequently overlooked feature of marine Crenarchaeota however average values were 
similar at different depths. There was no evidence for seasonal patterning.  Specific AOA 
‘ecotypes’ were quantified and compared with conventional ammonia-oxidizing bacteria 
(AOB) amoA copy numbers, and with presumed nitrite-oxidizing bacteria (NOB) identi-
fied in ARISA community fingerprints.  AOA ecotypes were found to covary in time and 
outnumbered AOB by several orders of magnitude, while disequilibrium between AOA 
and AOB resulted in decoupling of nitrification and eventual collapse of NOB popula-
tions.  Altogether, these data capture a dynamic nitrogen cycle in which AOA appear to be 
active participants.

Benbow, T. A., U.S. Naval Academy, Annapolis, USA, m080498@usna.edu;
Petruncio, E. T., U.S. Naval Academy, Annapolis, USA, petrunci@usna.edu;
Acker, J. G., NASA GSFC/RSIS Inc. Code 610.2, Greenbelt, USA, jim.acker@gsfc.nasa.gov
SEASONAL VARIABILITY OF THE SUBPOLAR FRONT IN THE JAPAN/EAST SEA 
DURING 2002-2007
Remote sensing data is used to analyze the seasonal variability in strength and location of 
the subpolar front in the Japan / East Sea.  Monthly averages of sea surface temperature 
data for July 2002 through August 2007 reveal warmest surface temperatures in August 
and coolest temperatures in February and March.  Strengthening of the zonally-oriented 
front near 40N during November and December is consistent with the onset of cold 
air outbreaks from the northwest, and the front persists through March.  This study is 
facilitated by the MODIS-Aqua monthly global 9 km sea surface temperature data pro-
duced by NASA’s Ocean Biology Processing Group and made available via the Goddard 
Earth Sciences Data and Information Services Center (GES-DISC) Interactive Online 
Visualization and Analysis Infrastructure (GIOVANNI).

Bender, L. C., Texas A&M University/GERG, College Station, USA, les@gerg.tamu;
DiMarco, S. F., Texas A&M University/Dept. of Oceanography, College Station, USA, 

sdimarco@tamu.edu
THE EFFECT OF MOBILE SCATTERERS ON ADCP CURRENT SPEEDS IN THE 
NORTHWESTERN GULF OF MEXICO
We report on evidence of a biologically caused bias in horizontal current speeds measured 
with 38 and 75 kHz ADCP’s required by the Minerals Management Service to be oper-
ated on floating mobile offshore drilling platforms and production facilities in the Gulf of 
Mexico.  Using 30 days of velocity and echo amplitude data recorded at nine different plat-
forms spaced from Texas to the Mississippi delta, we observed an apparent diel reduction 
in the horizontal current speed of 6 - 15 cm/sec that occurs over the depth range from 100 
to 200 m below the surface.  This nightly current reduction is highly correlated with an 
increase in the backscatter amplitude recorded on all four ADCP beams. Conversely dur-
ing the day the current speeds increase while the backscatter amplitudes decrease.  This 
diel variation may be caused by the mesopelagic micronekton that rise to surface at sunset 
to feed and descend at dawn.  In order to reduce the speed of the recorded currents, the 
scatterers must be capable of orienting themselves into the prevailing flow and swimming 
at speeds much higher than previously accounted for.  This behavior has the potential to 
significantly bias the recorded ADCP velocities, i.e., both the speed and direction, when 
the currents are less than 20 - 30 cm/sec.

Bender, S. J., University of Washington, Seattle, USA, sbender@u.washington.edu;
Armbrust, E. V., University of Washington, Seattle, USA, armbrust@ocean.washington.edu
UNDERSTANDING THE CONNECTION BETWEEN DIFFERING NITROGEN 
SOURCES AND THE UREA CYCLE IN THE DIATOM, THALASSIOSIRA 
PSEUDONANA
The urea cycle is found in heterotrophic organisms, and provides a way for cells to de-
toxify ammonium.  Recently, a complete urea cycle was identified in the photoautotrophic 
marine diatom Thalassiosira pseudonana, and although it is hypothesized that this cycle 
connects several vital cellular pathways to one another within the diatom, the specific 
function of this pathway has yet to be elucidated.  Here, we examined the physiological 
and molecular responses of T. pseudonana to growth on ammonium (NH4+), nitrate 
(NO3-), and urea as sole nitrogen sources to determine whether varying N sources affect 
the urea cycle.  Specifically, we monitored the growth rates under each condition, as well 
as quantified the differential gene expression of seven key genes associated with N-uptake 
and the urea cycle.  Similar growth rates were found for NH4+ and NO3; however, growth 
on urea was reduced.  We are currently examining the differences in urea cycle gene ex-
pression in cells grown on urea versus NH4+ and NO3.   Our results will help to clarify 
the role of the urea cycle in T. pseudonana, and its relationship to different metabolic 
pathways within diatoms.

Benkwitt, C.,  Oregon State University REU, Newport OR 97365, USA, cbenkwit@bow-
doin.edu;

Brodeur, R., NOAA Northwest Fisheries Science Center, Newport OR 97365, USA;
Daly, E., Oregon State University, Newport OR 97365, USA;
Hurst, T., NOAA Alaska Fisheries Science Center, Newport OR 97365, USA
DIEL FEEDING CHRONOLOGY, GASTRIC EVACUATION AND DAILY FOOD 
CONSUMPTION OF JUVENILE CHINOOK SALMON IN COASTAL WATERS
The diel feeding periodicity of juvenile Chinook salmon (Oncorhynchus tshawytscha) 
was determined from stomach collections in coastal waters off Oregon in 2003. Juvenile 
Chinook salmon exhibited two crepuscular feeding periods, around dawn and dusk, with 
the highest percent body weights of stomach contents at dusk between 19:00 and 23:00 
hours. Gastric evacuation rates of euphausiid meals were estimated from laboratory 
experiments at 9.3, 10.7, and 13.9 C. Based on an exponential model, the instantaneous 
evacuation rates at these three temperatures were 0.0407, 0.0589, and 0.0807 h-1, re-
spectively. The Elliott and Persson model was used to estimate a daily ration for juvenile 
Chinook salmon in Oregon coastal waters of 2.57% BW d-1 from previous diel studies in 
2000 and 2.46% BW d-1 in 2003. The Eggers model provided similar daily ration estimates 
(2.04% and 2.93%, respectively). The MAXIMS model, which does not rely on laboratory-
derived evacuation rates, produced higher estimates of daily ration (3.84% and 4.28% BW 
d-1). Our diel feeding chronology, gastric evacuation rate, and daily ration estimates for 
juvenile Chinook salmon were comparable to those found for other juvenile salmonids.

Bennett, D. C., University of Connecticut, Groton, USA, diane.bennett@uconn.edu;
Houk, A. E., University of Connecticut, Groton, USA, adam@servo.dms.uconn.edu;
O’Donnell, J., University of Connecticut, Groton, USA, james.odonnell@uconn.edu
OBSERVATIONS OF TIDAL AND RESIDUAL CIRCULATION IN LONG ISLAND 
SOUND
To quantify the transport of materials in estuaries it is critical to establish the horizontal 
and vertical variation of the energetic tidal constituents. The LISICOS (Long Island Sound 
Integrated Coastal Observation System) program seeks to understand the variability of 
dissolved oxygen in western Long Island Sound.  In order to accomplish this, the program 
has maintained an array of five current profilers in the area for three years, complemented 
by ship surveys. Using these data we present a summary of the spatial structure of the 
tidal constituents, their relative strengths, and seasonal variations. The overtides are di-
agnostics of the nonlinearities in the estuarine dynamics and the long term records allow 
the detection of the structure of these constituents. We use the tidal current estimates to 
de-tide ship surveys in order to reveal the structure of the residual circulation and its low 
frequency variability.

Bennett, K. C., University of Oregon, Oregon Institute of Marine Biology, Charleston, 
USA, kbennet4@uoregon.edu;

Grupe, B., South Slough National Estuarine Research Reserve, Charleston, USA, ben.
grupe@state.or.us;

Laferriere, A. M., University of Oregon, Oregon Institute of Marine Biology, Charleston, 
USA, alaferri@uoregon.edu;

Schuiteman, M., UOregon Department of Fish and Wildlife, Newport, USA, michelle.
schuiteman@state.or.us;

Trainer, J., University of Oregon, Oregon Institute of Marine Biology, Charleston , USA, 
jtrainer@uoregon.edu;

Smart, T., University of Oregon, Oregon Institute of Marine Biology, Charleston, USA, 
tsmart@uoregon.edu;

Archerd, S., Coos Bay School District, Coos Bay, USA;
Ashcraft, K., Coos Bay School District, Coos Bay, USA;
Atkins, E., Coos Bay School District, Coos Bay, USA;
Button, J., Coos Bay School District, Coos Bay, USA;
Davidson, K., Coos Bay School District, Coos Bay, USA;
Edd, A., Coos Bay School District, Coos Bay, USA;
Erb, A., Coos Bay School District, Coos Bay, USA;
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Jung, L., North Bend School District, North Bend, USA;
Lojkovic, M., North Bend School District, North Bend, USA;
Smith, S., North Bend School District, North Bend, USA;
Stebbins, M. L., North Bend School District, North Bend, USA;
Thornton, P., Coos Bay School District, Coos Bay, USA
TAKING INQUIRY INTO THE FIELD: CURRICULUM DEVELOPMENT FOR 
ELEMENTARY MARINE SCIENCE. EXAMPLES FROM THE GK12 ‘LEARNING 
ABOUT WHERE WE LIVE’ PROJECT.
The NSF- funded University of Oregon GK12 Learning About Where We Live Project 
places graduate students in 132 K - 6th grade classrooms on the southern Oregon coast 
where they teach marine science using an active inquiry curriculum. One goal of the 
project is to provide teachers with professional development in using inquiry in field situ-
ations. To that end, grade-level teams of teachers and graduate students developed curri-
cula that specifically identify the process-of-science concepts that can be effectively taught 
in the field. The units were field tested in spring 2007. Second grade students explored 
beach hopper behavior using student-generated hypotheses and methods from previous 
classroom sessions. Third grade students used transects, quadrats and field notebooks 
to map organism distribution in a mudflat. Fourth graders examined intertidal zonation 
using transects from the high to low intertidal, and identified and recorded seaweed spe-
cies and distribution. The sixth grade students developed and tested their own hypotheses 
about intertidal community structure. Follow-up sessions for all grade levels focused on 
analyzing, graphing and presenting their experimental results and incorporating their 
findings into other disciplines.

Bennington, V., University of Wisconsin, Madison, USA, benesh@wisc.edu;
McKinley, G. A., University of Wisconsin, Madison, USA, gamckinley@wisc.edu;
Ullman, D., University of Wisconsin, Madison, USA, ullman@wisc.edu;
Dutkiewicz, S., Massachusetts Institute of Technology, Cambridge, USA, stephd@ocean.

mit.edu
BLOOM AND EXPORT VARIABILITY IN THE NORTH ATLANTIC
Ocean biology’s importance to the carbon cycle is often measured in terms of export, the 
removal of carbon from the surface layer, thereby decreasing oceanic pCO2 and enhanc-
ing an influx of atmospheric CO2. Satellite images of sea surface chlorophyll provide 
observations of variability in biological production, but how variations in production af-
fect yearly export is not well understood. Using a general ocean circulation model coupled 
to a medium-complexity ecosystem, the relationships between bloom strength, longevity, 
timing and export of particulate organic carbon are investigated in the North Atlantic 
between 1982 and 2006. Model bloom dates are identified using a technique developed 
by Ueyama and Monger (2005) and are verified using SeaWiFS data. Model results show 
a strong correlation between bloom period biomass and annual export for much of the 
North Atlantic, but variations in export are only correlated with the CO2 flux in the 
subtropics. The model also suggests that bloom timing and peak values are indicative of 
annual export only in distinct regions, suggesting satellite observations may be able to 
capture export variability for specific parts of the ocean.

Benoit-Bird, K. J., Oregon State University, Corvallis, USA, kbenoit@coas.oregonstate.edu
THREE-DIMENSIONAL STRUCTURE OF THIN ZOOPLANKTON LAYERS IS 
IMPACTED BY FORAGING FISH
The role of predation by fish in the formation and persistence of thin layers was assessed 
from three-dimensional observations of fish and zooplankton made using a multibeam 
sonar attached to a mechanical rotator. Zooplankton were found in intense layers with 
vertical scales of 0.5-2.5 m at night. These thin zooplankton layers showed complex struc-
ture with significant though gradual undulations in their depth, thickness, and intensity. 
Fish spent significantly more time within zooplankton layers than was expected by chance, 
suggesting concentrated foraging activity. Sonar tracks of individual fish showed them div-
ing through zooplankton layers. These dives were correlated with a decrease in the intensi-
ty of zooplankton scattering at the scale of tens of centimeters, resulting in the appearance 
of holes in the layer. Continued observation of layers revealed that these voids slowly filled 
in with zooplankton after the fish’s departure. At the level of foraging observed, fish can 
have a significant effect on the distribution of zooplankton layers, however, the layers are 
resilient to apparent foraging by fish with reformation of the distinct layer often occurring 
post-predation.

Benthuysen, J. A., Woods Hole Oceanographic Institution, Woods Hole, USA, jbenthuy-
sen@whoi.edu;

Thomas, L., Woods Hole Oceanographic Institution, Woods Hole, USA, lthomas@whoi.edu
THE MODIFICATION OF FRICTIONALLY DRIVEN SECONDARY CIRCULATIONS 
BY BUOYANCY FORCES OVER A SLOPING BOTTOM
In a stratified, along-isobath flow over a sloping bottom, cross-isobath variations in the 
Ekman flow induce Ekman pumping and suction that leads to spindown of the inte-
rior flow. At the same time, cross-isobath Ekman advection of buoyancy gives rise to a 
buoyancy force that leads to shutdown of the Ekman flow. A weakly nonlinear theory is 
used to contrast the relative roles of frictional spindown and buoyancy shutdown in the 

deceleration process by examining the adjustment of an initially barotropic flow over a 
sloping bottom with constant stratification. This model yields the conditions (stratification 
and slope angle) in which buoyancy shutdown results in a leading order modification of 
the Ekman pumping. Numerical simulations are used to further examine this process for 
increasing nonlinearity and to calculate the amount of potential vorticity that is fluxed out 
of the system. These results will be applied to the dynamics of shelfbreak fronts and their 
secondary circulations. In addition, the solutions will be used to quantify the transport 
of tracers from the bottom boundary layer into the ocean interior by frictionally induced 
secondary circulations.

Berelson, W. M., University of Southern California, Los Angeles, USA, berelson@usc.edu;
Riedel, T., University of Southern California, Los Angeles, USA, triedel@usc.edu;
McManus, J., Oregon State University, Corvallis, USA, mcmanus@coas.oregonstate.edu;
Severmann, S., UC Riverside, Riverside, USA, silke.severmann@ucr.edu
THE EFFECTS OF OXYGEN ON BENTHIC FLUX OF NUTRIENTS AND IRON 
MEASURED WITH BENTHIC CHAMBERS DEPLOYED ON THE OREGON/N. 
CALIFORNIA SHELF
Strong upwelling-favorable winds of spring and summer off the Oregon coast fuels pro-
ductivity that contributes to the development of hypoxic waters.  These waters regularly 
encroach upon the shelf.  Nutrient recycling within shelf sediments was investigated 
with the use of benthic flux chambers deployed in April/May and September, 2007.  We 
measured benthic fluxes of oxygen, TCO2, ammonia, nitrate, phosphate, iron, and sili-
cate. In April/May, sites studied had bottom water oxygen content 10-25% lower than 
in September yet preliminary data suggest oxygen uptake rates were 40-80% greater in 
September. This suggests that the summer accumulation of Corg fueled higher benthic 
remineralization in the fall.  Because our benthic flux chamber is essentially a closed 
system, the oxygen content of chamber water declines with time and hence a snapshot 
of benthic nutrient remineralization under changing oxygen conditions can be obtained 
using these devices.  Nutrient fluxes from the Sept. cruise are getting analyzed, but the 
April/May flux data showed no response of nitrate, phosphate or ammonia fluxes to 
lowered chamber oxygen content.  Iron flux, however, did show a strong dependence on 
chamber oxygen content.

Berg, P., University of Virginia, Charlottesville, USA, pb8n@virginia.edu;
Hume, A., University of Virginia, Charlottesville, USA, ach2k@virginia.edu;
Huettel, M., Florida State University, Tallahassee, USA, mhuettel@ocean.fsu.edu;
Long, M., University of Virginia, Charlottesville, USA, mhl4a@virginia.edu;
Klump, V., Great Lakes WATER Institute, Milwaukee, USA, vklump@uwm.edu;
Savidge, W., Skidaway Institute of Oceanography, Savannah, USA, william.savidge@skio.

usg.edu
EDDY CORRELATION MEASUREMENTS OF BENTHIC OXYGEN EXCHANGE: AN 
UPDATE ON THE TECHNIQUE AND RESULTS FROM NEW DEPLOYMENTS
With the eddy correlation technique, in situ oxygen exchange rates across the sediment-
water interface are derived from measurements in the bottom water of the fluctuating 
vertical velocity and the fluctuating oxygen concentration. After an update on our latest 
development of the technique and its availability to users, we present results from our new 
deployments in dynamic systems where measuring oxygen exchange with other methods 
is challenging. These include shallow seagrass-vegetated sediments, permeable sandy sedi-
ments in the surf zone, estuarine sediments with dense microalgae populations, perme-
able shelf sediments, and freshwater sediments inhabited with quagga mussels. In addition 
to quantifying the oxygen fluxes through time for these sites, we relate the exchange to 
dynamic variables such as light, current velocity, and wave action.

Bergamaschi, B. A., US Geological Survey, Sacramento, USA, bbergama@usgs.gov;
Downing, B. D., US Geological Survey, Sacramento, USA, bdowning@usgs.gov;
Spencer, R. G., University of California at Davis, Davis, USA, rgspencer@ucdavis.edu;
Pellerin, B. A., National Academy of Sciences, Washington D.C., USA, bpellerin@usgs.gov;
Boss, E. S., University of Maine, Orono, USA, emmanuel.boss@maine.edu
HIGH FREQUENCY VARIABILITY IN DISSOLVED ORGANIC MATTER 
COMPOSITION AND ACTIVITY AS DETERMINED USING IN SITU OPTICAL 
MEASUREMENTS
Most of our understanding of sources and controls over dissolved organic (DOM) concen-
tration and composition is focused on variability over seasonal or interannual timescales. 
Spectral properties of absorbance and fluorescence of colored dissolved organic (cDOM) 
contain intrinsic information about the chemical composition of the DOM as a whole, 
as well as extrinsic information about the sources and environmental processes. These 
properties can be measured rapidly in situ, and thus provide new and unique information 
about high frequency variability - on the order of minutes to hours - in the concentration, 
composition, and source of DOM. We use continuous in situ measurements of  cDOM 
spectral absorbance and fluorescence to examine changes in DOM at unprecedented 
time scales.  We observe changes that result from diurnal processes in river systems, tidal 
processes in wetland systems, and hydrologic processes in watersheds.  We will present 
results from these studies in which we observe rapid changes in inferred intrinsic proper-
ties such as humic content and reactivity, as well as rapidly changing extrinsic properties 
such as source and association with metals. These observations provide new insights into 
biogeochemical processes.
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Berger, J., UCSD/SIO, La Jolla , USA, jberger@ucsd.edu;
O’Sullivan, J., Technip USA, Houston, USA, jfOsullivan@technip.com;
Halkyard, J., Offshore Engineering Consultants, Houston, USA, JHALKYARD@aol.com;
Orcutt, J., UCSD/SIO, La Jolla, USA, jorcutt@ucsd.edu
THE EXTENDED DRAFT PLATFORM:  THE OOI GLOBAL-SCALE NODE FOR THE 
MID-ATLANTIC SITE
The network design for the OOI Global-scale nodes will initially use two platforms: a dis-
cus buoy moored with an inverse-catenary mooring employing acoustic telemetry to sub-
surface instrumentation, and the tri-moored Extended Draft Platform (EDP) which will 
provide substantial power and bandwidth to the seafloor. This paper describes the EDP, 
which has been designed using industry and NSF support and will be funded and built by 
industry for the OOI.  The EDP is a very capable platform, planned for deployment early 
in the program at the mid-Atlantic site near the DSDP Hole 396B.  Thus it will generate 
early science results and provide a testbed site for power generation, communications, and 
sensor technologies. The EDP comprises three vertical columns between a deck structure 
and a submerged pontoon. The columns and pontoon are raised when at quayside and 
during towing. When lowered, the structure behaves like a deep draft semi-submersible 
and motions are comparable to those of a spar buoy. The EDP will have a draft of about 
23 m and the deck will be over 10 m above the sea surface.  It will weigh 800 t and be able 
to support payloads of over 50 t.   An offshore supply vessel assisted by a small offshore 
tug can install the EDP while an ROV equipped vessel would install the EO cable and the 
seafloor instrumentation.

Bergren, R. L., Shedd Aquarium, Chicago, USA, rbergren@sheddaquarium.org
OCEAN SCIENTIST = ROCK STAR
An esteemed marine ecologist swims through a sea of eager fans, hovering close by and 
patiently waiting for her autograph.  A semi-retired mollusk biologist poses for photos as 
shy students linger and others clamor to say hello.  A deep sea explorer discovers an elu-
sive giant from our past, inspiring a Hollywood blockbuster, launching acting careers for 
a few and creating a fascination of the ocean for many. But, you don’t have to swim with 
whale sharks, wrestle a giant squid or uncover the mighty Titanic to make a huge splash 
of your own.  As an ocean scientist, YOU have an intriguing and captivating story to tell.  
Don’t believe it?  Think again.   Join Rachel Bergren, from Shedd Aquarium, and discover 
how you and your colleagues can engage and inform the public, inspire environmental 
stewardship and prepare young scientists to create a better future for our oceans.  You’ll 
hear about general ideas for outreach and information sharing, as well as specific opportu-
nities to work with existing programs in your region or within your area of expertise.

Bergstad, O. A., Institute of Marine Research, His, Norway, oddaksel@imr.no
EXPLORING THE MID-ATLANTIC RIDGE MACRO- AND MEGAFAUNAL 
COMMUNITIES
Despite the wide distribution and extensive area of mid-ocean ridges, relatively few previ-
ous investigations have provided comprehensive information on animal communities 
inhabiting these vast areas of the world ocean. The more technologically advanced ridge 
studies have either been purely geological or geophysical or focused very strongly on che-
mosynthetic ecosystems. The MAR-ECO project, an international biodiversity study under 
the Census of Marine Life programme, investigates the animal communities associated 
with the mid-Atlantic Ridge between Iceland and the Azores. The study focuses on pelagic 
and benthic macro- and megafauna associated with photosynthetic systems, and utilise 
innovative methods and up-to-date technology to map distributions, analyse community 
structure, study life histories and trophic relationships.  Experiences from the 2003-2005 
field phase of the project are summarised, with emphasis on scientific and methodological 
challenges and results of preliminary analyses. The strategies and technologies adopted to 
achieve comprehensive data on organisms of size ranges from mesozooplankton to whales 
are described. The project continues with cruises in 2009-2010 and comprehensive synthe-
sis towards 2010. Plans are developing for new efforts in the South Atlantic.

Berkenkamp, K., Georgia Institute of Technology REU, Atlanta GA  30332, USA, 
gtg742y@mail.gatech.edu;

Weissburg, M., Georgia Institute of Technology REU, Atlanta GA  30332, USA, marc.
weissburg@biology.gatech.edu

DISSECTING THE LIFE-DINNER PRINCIPLE: ANALYZING EFFECTS OF ODOR 
SIGNAL SEPARATION ON BLUE CRAB FORAGING
Chemical cues convey critical information for aquatic animals on the presence of mates, 
food, shelter. Blue crabs utilize alarm cues from injured conspecifics to detect predators. 
The Life-Dinner Principle suggests the presence of alarm cues should deter blue crab 
foraging to increase survivability. However, blue crabs naturally are exposed to complex 
mixtures of attractive and aversive cues. Blue crab foraging success is reduced when aver-
sive cues (injured conspecific) are mixed with attractive cues as a single cue. This study 
investigated the hypothesis that simultaneous delivery of aversive and attractive cues as 
separate odor streams would induce tracking. Preliminary data indicate that tracking 
success to shrimp does not appear to be affected when cues are presented as separate odor 
streams, suggesting  blue crabs can detect spatially segregated odor sources even when 
odor streams are somewhat mixed. Greater mixing or smaller amounts of spatial separa-
tion of odor sources reduces the extent of positive responses.   These data indicate that 
blue crab tracking success can be altered by changing flow conditions and source separa-
tion, and may affect predation in the wild.

Berloff, P. S., Woods Hole Oceanographic Institution, Woods Hole, USA, pberloff@whoi.edu;
Kamenkovich, I. V., University of Miami, RSMAS, Miami, USA, ikamenkovich@rsmas.

miami.edu;
Pedlosky, J., Woods Hole Oceanographic Institution, Woods Hole, USA, jpedlosky@whoi.edu
ON FORMATION OF MULTIPLE ZONAL JETS IN THE OCEANS
Multiple alternating zonal jets observed in the ocean are studied with an idealized model 
with imposed large-scale background flow. The jets are maintained by the mesoscale 
eddies with mixed barotropic-baroclinic dynamics. The eddies drive the jets by either 
Reynolds or form stresses, depending on the direction of the background flow. The un-
derlying dynamical mechanism of the jet formation is illuminated with the linear stability 
analysis. The mechanism is non-local in space, and it involves interactions between the 
unstable and weakly stable linear modes.

Batson, B. L., University of South Florida College of Engineering , Tampa, USA, bbatson@
eng.usf.edu;

Thomas, P. J., University of South Florida Department of Biology, Tampa, USA, ptho-
mas3@mail.usf.edu;

Ithier, W., University of South Florida College of Marine Science, Saint Petersburg, USA, 
ithiergu@mail.marine.usf.edu;

Mayo, M., University of South Florida College of Marine Science, Saint Petersburg, USA, 
mmayo@marine.usf.edu;

Haynes, S., University of South Florida College of Marine Science, Saint Petersburg, USA, 
shaynes@marine.usf.edu;

Pyrtle, A. J., University of South Florida College of Marine Science, Saint Petersburg, USA, 
apyrtle@marine.usf.edu;

Betzer, P., University of South Florida College of Marine Science, Saint Petersburg, USA, 
pbetzer@marine.usf.edu;

Bhansali, S., University of South Florida College of Engineering, Tampa, USA, bhansali@
eng.usf.edu;

Greene, B., Florida Georgia Louis Stokes Alliance for Minority Participation, Tallahassee, 
USA, bgreene11@comcast.net;

Turner, R., Florida Georgia Louis Stokes Alliance for Minority Participation, Tallahassee, 
ralph.turner@famu.edu

THE FGLSAMP BRIDGE TO THE DOCTORATE PROJECT AT THE UNIVERSITY 
OF SOUTH FLORIDA:  A MODEL FOR THE RETENTION OF MINORITY 
GRADUATE STUDENTS IN THE OCEAN SCIENCES
This paper highlights the best practices of the NSF Florida Georgia Louis Stokes 
Alliance for Minority Participation (FGLSAMP) Bridge to the Doctorate (BD) project 
at the University of South Florida (USF) in the recruitment and retention of minority 
graduate students in the ocean sciences and related disciplines.  As a member of the 
National Science Foundation funded Florida-Georgia Louis Stokes Alliance for Minority 
Participation (FGLSAMP), USF was awarded three consecutive NSF Louis Stokes Alliance 
for Minority Participation (LSAMP) Bridge to the Doctorate (BD) site awards (Fall 2004, 
Fall 2005 and Fall 2006). The thematic focus of the FGLSAMP USF BD program is focused 
on the development and application of biogeochemical sensors for marine, aquatic, envi-
ronmental, remote sensing and biomedical applications.  Collectively, a total of 56 under-
represented minority fellowship recipients will be supported either by NSF or USF match-
ing funds, of which 13 are current graduate students at the USF College of Marine Science 
(CMS) and an additional 9 others have been engaged in ocean sciences related research 
projects in the Colleges of Marine Sciences, Arts and Sciences and Engineering.

Bernard, C., University of Bergen, Bergen, Norway, christophe.bernard@bjerknes.uib.no;
Heinze, C., University of Bergen, Bergen, Norway, Christoph.Heinze@gfi.uib.no;
Dürr, H., Utrecht University, Utrecht, Netherlands, H.Durr@geo.uu.nl
COUPLING RIVERINE FLUXES OF NUTRIENTS TO A GLOBAL 
BIOGEOCHEMICAL OCEAN GENERAL CIRCULATION MODEL.
Continental shelf seas are known to support a large part of the global primary production. 
Despite this, continental seas are most of the time ignored and neglected in global models. 
Indeed, processes that control the transfer of dissolved nutrients to the open ocean remain 
poorly understood. This applies in particular to the dissolved silicate which drives the 
growth of diatoms which is an important contributor to export production of carbon. The 
objective of this work is to improve the representation of the biogeochemical states along 
continents by coupling a high resolution database of riverine fluxes (silicon, nitrogen, 
carbon and phosphorous) to the global biogeochemical ocean general circulation model 
HAMOCC/MPI-OM. The riverine inputs are implemented into the model according 
to the COSCAT global database of 151 catchments. Preliminary results show the largest 
effect on nutrient concentrations in hot spots such as the Amazon plume, the Arctic, and 
areas that encounter the largest increase in the human activity, e.g., Southern Asia. We will 
present results showing the effect of the inclusion of land-ocean nutrient fluxes on coastal 
primary production on a global scale.

Bernhardt, P. W., Old Dominion University, Norfolk, USA, pbernhar@odu.edu;
Mulholland, M. R., Old Dominion Univerisity, Norfolk, USA, mmulholl@odu.edu;
Gobler, C., Stony Brook University, Stony Brook, USA;
Morse, R., Old Dominion University, Norfolk, USA;
Boneillo, G., Old Dominion University, Norfolk, USA;
Filippino, K. C., Old Dominion University, Norfolk, USA;
Procise, L., Old Dominion University, Norfolk, USA
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ECOSYSTEM IMPACTS OF A COCHLODINIUM POLYKRIKOIDES BLOOM IN A 
MID-ATLANTIC ESTUARY.
The Chesapeake Bay has seen a general increase in the abundance of Cochlodinium sp. 
over the past two decades. Cochlodinium sp. have been found to be associated with fish 
kills around the globe. In August 2007, a bloom of Cochlodinium polykrikoides, was re-
ported in the James River, a tributary of the Chesapeake Bay.  Cell densities of over 15,000 
cells mL-1 were reported along with chlorophyll a levels of up to 367 ug/L.  As the bloom 
progressed and spread into the Chesapeake Bay and the Atlantic Ocean, beach closures 
were reported. The bloom persisted for over a month. We sampled this event at numerous 
sites on 5 dates between August and September 2007. We measured cell abundance, nutri-
ent concentrations, nitrogen and carbon uptake rates, and conducted bioassay toxicity tests.  
These organisms took up a variety of nitrogen compounds, as had been observed during 
blooms in previous years. Larval fish experienced 100% mortality within 3.5 hours of expo-
sure to Cochlodinium polykrikoides and 20% of the juvenile oysters exposed to this organ-
ism were dead within 48 hours. No mortality was observed in the control populations.

Beron-Vera, F. J., RSMAS, University of Miami, Miami, USA, fberon@rsmas.miami.edu;
Olascoaga, M. J., RSMAS, University of Miami, Miami, USA, jolascoaga@rsmas.miami.edu;
Goni, G. J., NOAA/AOML, Miami, USA, Gustavo.Goni@noaa.gov
MESOSCALE VORTICES AS REVEALED BY LAGRANGIAN COHERENT 
STRUCTURES
We use Lagrangian coherent structures (LCSs) to identify and track mesoscale vorti-
ces. LCSs are material lines which delineate boundaries of fluid domains with different 
advection characteristics that do not mix, and thereby provide an objective (i.e., frame 
independent) vortex identification method. Being of a fundamentally Lagrangian nature, 
LCSs cannot be revealed visually from velocity snapshots. Rather, they can be identified 
as maximizing curves or “ridges’’ in direct finite-time Lyapunov exponents (DFTLEs). 
We compute DFTLE fields, and identify LCSs on these fields, based on altimetry-de-
rived surface geostrophic currents in two regions of the Atlantic. These regions are the 
North Brazil and Agulhas retroflection regions, where application of nonobjective vortex 
identification methods, such as the Okubo--Weiss criterion, has shown limited success. 
Identification and monitoring of rings in particular using this methodology will improve 
estimates of critical oceanic parameters, such as the interbasin exchange of mass, salt, and 
heat between the Indian and Atlantic basins and between the South and North Atlantic 
oceans, which are key in the study of the Meridional Overturning Circulation.

Bertics, V. J., University of Southern California, Los Angeles, USA, bertics@usc.edu;
Sohm, J. A., University of Southern California, Los Angeles, USA, sohm@usc.edu;
Treude, T., University of Southern California, Los Angeles, USA, treude@usc.edu;
Chow, C. T., University of Southern California, Los Angeles, USA, cherylec@usc.edu;
Fuhrman, J. A., University of Southern California, Los Angeles, USA, fuhrman@usc.edu;
Capone, D. G., University of Southern California, Los Angeles, USA, capone@usc.edu;
Ziebis, W., University of Southern California, Los Angeles, USA, wziebis@usc.edu
LINKED NITROGEN FIXATION AND SULFATE REDUCTION IN A BENTHIC 
SYSTEM HEAVILY INFLUENCED BY BIOTURBATION
Nitrogen fixation rates are sometimes low in marine sediments, and this lack of activity is 
at times attributed to high levels of pore-water ammonium, an inhibitor of nitrogen fixa-
tion. Bioturbation, however, can lead to the transport of ammonium out of the sediment, 
forming a zone of ammonium depletion around a burrow. Burrow compartments can also 
become storage areas for suspended organic matter, leading to an increase in decomposi-
tion with an associated increase in sulfate reduction rates (SRR). This study focused on the 
impact of the ghost shrimp, Callianassa californiensis, on sediment nitrogen fixation and 
SRR in Catalina Harbor, California.  We determined how different levels of bioturbation 
influence these rates independently and estimated the amount of nitrogen fixation that 
can be attributed to sulfate reducers.  Highest reaction rates were found concurrent with 
moderate levels of bioturbation.  When the sulfate reduction inhibitor sodium molybdate 
was added to incubation experiments, the majority of nitrogen fixation was also inhibited, 
suggesting a link between both reactions.  Current work is looking to determine those 
nitrogen-fixing phylotypes present through the amplification of nifH sequences.

Best, M. H., Bermuda Institute of Ocean Sciences (BIOS), Ferry Reach, Bermuda, marga-
ret.best@bios.edu;

Bates, N. R., Bermuda Institute of Ocean Sciences (BIOS), Ferry Reach, Bermuda, nick.
bates@bios.edu

CHANGES IN SUBTROPICAL NORTH ATLANTIC AIR-SEA CARBON DIOXIDE 
FLUXES AND CARBON STORAGE IN EIGHTEEN DEGREE MODE WATER OVER 
THE LAST TWO DECADES
We examine interannual variability of air-sea carbon dioxide fluxes in the North Atlantic 
Ocean near Bermuda from 1983. On an annual basis, the ocean was a net sink for carbon 
dioxide, with a mean net annual air-sea carbon dioxide flux rate of -815 +/-251 and -1295 
+/-294 mmol carbon dioxide m-2 yr-1, respectively, estimated using different synoptic 
and data assimilation model windspeed datasets. Wintertime air-to-sea carbon dioxide 

influx was greater than the summertime sea-to-air carbon dioxide efflux. The year-to-year 
variability was ~850-1950 mmol carbon dioxide m-2 yr-1, which, if scaled to the subtropi-
cal gyre, represented an interannual variability of ~0.2-0.3 Pg C yr-1 for the mid-latitude 
North Atlantic oceanic carbon dioxide sink. The long-term trend over the 1983-2005 
period was a slight increase in the oceanic carbon dioxide sink, associated primarily with 
a gradual increase in windspeed over the same period. In addition to surface trends, we 
examine changes in the storage of carbon dioxide in Eighteen Degree Water (EDW), a 
mode water that ventilates the depths between the seasonal and permanent thermocline 
in the subtropical gyre.

Bever, A. J., Virginia Institute of Marine Science, Gloucester Point, USA, abever@vims.edu;
McNinch, J. E., Virginia Institute of Marine Science, Gloucester Point, USA, mcninch@

vims.edu;
Harris, C. K., Virginia Institute of Marine Science, Gloucester Point, USA, ckharris@vims.edu
SHALLOW WATER HYDRODYNAMICS AND SEDIMENT DISPERSAL OFFSHORE 
OF A SMALL MOUNTAINOUS RIVER: THE WAIPAOA RIVER, NEW ZEALAND
Small mountainous rivers deliver tremendous amounts of sediment to the coastal ocean, 
but our understanding of the processes important for dispersal of this material has been 
hampered by the difficulty in observing sediment transport near river mouths during 
floods and storms. The Waipaoa River, within a Margins S2S system on the North Island, 
NZ, is a small mountainous river delivering about 15 million metric tons of sediment per 
year to Poverty Bay, a small embayment of the Pacific Ocean. Sediment dispersal processes 
there were observed by instruments measuring current velocity and turbidity within 5km 
of the river mouth, about 15m water depth, during the winter of 2006. Elevated river 
discharge and strong offshore winds drove bay wide counterclockwise circulation on the 
order of 0.3 m/s. Peaks in suspended sediment concentrations coincided with increased 
river discharge or energetic waves following flooding. Within weeks of flooding sediment 
concentrations were reduced, indicating either consolidation or winnowing of the fine 
sediments. Waves capable of resuspending fine sediments more than 75% of the time and 
ADV derived erosion depths suggest winnowing of the fine sediment.

Beversdorf, L. J., University of Hawaii, Honolulu, USA, lucasb@hawaii.edu;
Bjorkman, K., University of Hawaii, Honolulu, USA, bjorkman@hawaii.edu;
Church, M. J., University of Hawaii, Honolulu, USA, mjchurch@hawaii.edu;
DeLong, E. F., Massachusetts Institute of Technology, Cambridge, USA, delong@mit.edu;
Karl, D. M., University of Hawaii, Honolulu, USA, dkarl@hawaii.edu
AEROBIC PRODUCTION OF METHANE IN THE SEA
Methane is a potent greenhouse gas that has contributed approximately 20% of the 
enhanced radiative forcing since pre-industrial times.  Despite its importance to Earth’s 
climate, the global methane budget source terms are poorly constrained.  Methane con-
centrations in the surface waters of most of the world’s oceans are 5-75% supersaturated 
with respect to atmospheric methane concentrations, implying both a local in situ meth-
ane source and a net flux from the ocean to the atmosphere.  However, marine methane 
production is thought to occur only in strictly anaerobic environments. Because the 
surface ocean is also saturated with respect to atmospheric oxygen, the as yet unexplained 
methane supersaturation has been termed the oceanic methane paradox.  We provide 
evidence for a previously unrecognized pathway for methane production in the sea. This 
pathway involves production of methane via the decomposition of methylphosphonate as 
a phosphorus source for growth.  The diazotroph, Trichodesmium, is one organism capa-
ble of growth and methane production via methylphosphonate metabolism.  As such, this 
aerobic methane pathway is predicted to be climate sensitive and responsive to changes in 
water column stratification and nutrient limitation.

Beyenal, H., Washington State University, Pullman, USA, beyenal@wsu.edu;
Donovan, C., Washington State University, Pullman, USA;
Dewan, A., Washington State University, Pullman, USA;
Lewandowski, Z., Montana State University, Bozeman, USA, ZL@erc.montana.edu
OPTIMIZING POWER GENERATION BY MICROBIAL FUEL CELLS
To test various strategies used in operating Microbial Fuel Cells (MFCs), we have designed 
and constructed and electronic device - an MFC tester - which can be used in the labora-
tory and in the field. Our goal is to maximize the power generated by MFCs and the MFC 
tester is used to compare the effect that various operational parameters may have effect 
on power generation using MFCs. Because typically MFCs generate low power density, it 
is difficult to use this energy to power external devices directly. Instead, the energy from 
MFCs is stored in capacitors and later used to power electronic devices. The paper dis-
cusses the methods of optimizing power generation by MFCs and the electronic tester we 
have developed and used to evaluate how efficiently the power was generated. We have 
used the MFC tester to evaluate the performance of MFCs in the laboratory, marine envi-
ronment and in the freshwater environment.
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Bhatia, M. P., Woods Hole Oceanographic Institution, Woods Hole , USA, mayab@mit.edu;
Das, S. B., Woods Hole Oceanographic Institution , Woods Hole , USA, sdas@whoi.edu;
Kujawinski, E. B., Woods Hole Oceanographic Institution , Woods Hole , USA, ekujawin-

ski@whoi.edu
MOLECULAR-LEVEL STUDIES OF MICROBIOLOGICAL COMMUNITIES AND 
ORGANIC CARBON COMPOSITION ON THE SURFACE OF THE GREENLAND 
ICE SHEET
The Greenland Ice Sheet (GIS) represents the largest expanse of glacial ice in the Northern 
hemisphere, and contributes significant melt-water, along with unknown quantities of as-
sociated carbon material, to the North Atlantic and Arctic Oceans.  Our goal is to under-
stand the interaction between microbial metabolism and carbon turnover on the surface 
of the GIS, with a view to ultimately quantifying the contribution of this surface carbon 
reservoir to total carbon export from the ice sheet to the ocean.  In July 2007 we collected 
samples from glacial ice, snow, supraglacial lake-water, and cryoconite-water at two sites 
on the western margin of the GIS.   Here we present results from a suite of analyses that 
describe the magnitude and biological reactivity of the surface carbon reservoir.  We use 
bulk hydrochemical analyses to establish baseline values of the magnitude of carbon and 
nutrients present.   We use ultrahigh resolution mass spectrometry to characterize the 
polar fraction of dissolved organic matter.   And we use community phylogenetic analyses 
to characterize metabolically-active microbes that facilitate transformations of the bulk 
organic carbon pool prior to export.

Bi, H., Oregon State University, Newport, USA, hongsheng.bi@oregonstate.edu;
Peterson, W. T., NOAA-Fisheries, Newport, USA, bill.peterson@noaa.gov;
Lamb, J., Oregon State University, Newport, USA, jessie.lamb@oregonstate.edu;
Casillas, E., NOAA-Fisheries, Newport, USA, edmundo.casillas@noaa.gov
DEFINING OCEAN HABITAT FOR JUVENILE SALMONID USING SATELLITE 
CHLOROPHYLL AND IN SITU ZOOPLANKTON DATA
The abundance of yearling Chinook (Oncorhynchus tshawytscha) and coho salmon 
(Oncorhynchus kisutch) populations were sampled concurrently with zooplankton along 
the Washington and Oregon coast in June 1998-2005. Chlorophyll a concentrations and 
surface temperature were derived from SeaWiFS and AVHRR respectively during the same 
period. We used water depth, SST, chlorophyll a concentration and zooplankton spe-
cies/taxa to represent environmental conditions and applied stepwise logistic regression to 
select factors that had significant effects on the presence of juvenile salmon. The presence 
of yearling Chinook salmon was associated with chlorophyll a concentration, Centropages 
abdominalis, Tortanus discaudatus, Paracalanus parvus, and euphausiid eggs, while the 
presence of yearling coho salmon was associated with water depth, Oithona similis, and 
Acartia longiremis. Juvenile salmon ocean habitats were also classified on a weekly basis 
in May-June 1998-2005 using satellite-derived sea surface temperature and chlorophyll 
a concentration. Habitat sizes for juvenile salmon were then estimated in ArcGIS. The 
location and size of suitable habitat for yearling Chinook and yearling coho salmon varied 
temporally, reflecting the ocean conditions before juvenile salmon first enter the ocean.

Biancamaria, S., LEGOS/CNES/Noveltis, Toulouse, France, sylvain.biancamaria@legos.
obs-mip.fr;

Bates, P., School of Geographical Sciences, University of Bristol, Bristol, United Kingdom, 
paul.bates@bristol.ac.uk;

Boone, A., GAME/CNRM Meteo-France, Toulouse, France, aaron.boone@meteo.fr;
Mognard, N. M., LEGOS/CNES, Toulouse, France, nelly.mognard@cnes.fr;
Cretaux, J. F., LEGOS/CNES, Toulouse, France, Jean-Francois.Cretaux@legos.obs-mip.fr;
Roblou, L., Noveltis, Toulouse, France, laurent.roblou@noveltis.fr;
Lamouroux, J., Noveltis, Toulouse, France, julien.lamouroux@noveltis.fr
COMPARISON OF MODEL OUTPUTS WITH ESTIMATED PARAMETERS FROM 
REMOTE SENSING FOR THE OB RIVER IN SIBERIA
The Ob river is one of the largest rivers in the Arctic and variations in the hydrological cy-
cle due to climate changes might have far reaching global consequences. This work aims at 
modelling the Ob river basin and comparing model outputs to remotely sensed observa-
tions of water level. The models used are the land surface scheme ISBA developed by the 
CNRM, France, which has been coupled to the flood inundation model LISFLOOD-FP 
developed by the University of Bristol, UK. Water levels obtained from satellite altimetry 
and from in-situ data are compared to the modelled water elevations. We also intend to 
use a relatively simple end to end simulator first developed for ocean studies and adapted 
here for the simulation of the Ob river basin. Based on a simplified version of the recently 
published Ensemble Twin Experiments methodology (Mourre et al., 2004), the simulator 
aims at quantifying the potential of the wide swath altimeter onboard the future WATER-
HM (Water And Terrestrial Elevation Recovery Hydrosphere Mapper) satellite mission by 
estimating its ability to reduce the statistical error of the ISBA/LISFLOOD-FP model.

Bianchi, D., Princeton University, Princeton, USA, dbianchi@splash.princeton.edu;
Sarmiento, J. L., Princeton university, princeton, USA, jls@princeton.edu;
Gnanadesikan, A., GFDL, princeton, USA, Anand.Gnanadesikan@noaa.gov;
Schlosser, P., LDEO-Columbia University, palisades, USA, schlosser@ldeo.columbia.edu
CONSTRAINING THE UPWELLING BRANCH OF THE MERIDIONAL 
OVERTURNING CIRCULATION WITH HELIUM-3 NUMERICAL SIMULATIONS
There is substantial disagreement about the location of the upwelling branch of the merid-
ional overturning circulation. Observational syntheses suggest that most of the upwelling 

occurs in the interior ocean, either spread broadly throughout the thermocline or focused 
in regions of exceptionally intense mixing, however a number of numerical models sug-
gest that the upwelling occurs in the Southern Ocean. Primordial helium-3 from mid-
ocean ridges is an ideal tracer for determining where the upwelling occurs. 
We include this tracer in a suite of models with different mixing parameterizations, repre-
senting the spectrum of behavior between upwelling occurring primarily in the Southern 
Ocean and outside of it. Results from these simulations are compared to a new helium-3 
dataset compiled from the measurements of the World Ocean Circulation Experiment.

Bianchi, T. S., Texas A&M University, College Station, USA, tbianchi@tamu.edu;
Sampere, T. P., Tulane University, New Orleans, USA, tsampere@tulane.edu;
Wysocki, L. A., Tulane University, New Orleans, USA, lawysocki@gmail.com;
Duan, S., Texas A&M University, Galveston, USA, duans@tamug.edu
MECHANISMS OF RESILIENCY AND RECOVERY IN RESPONSE TO HIGH 
ORGANIC MATTER INPUTS ON A RIVER-DOMINATED MARGIN (RIOMAR): 
THE LOUISIANA SHELF/SLOPE
Based on coastal primary production estimates, riverine inputs and a limited number of 
seabed samples, earlier studies estimated that only 20 to 50% of the organic carbon (OM) 
in coastal waters off the Mississippi is actually buried in Louisiana shelf sediments.  There 
are two possible explanations for this observation:  (1) Large amounts of OM are being 
remineralized in shelf waters and sediments (2) OM is transported off the shelf and buried 
in slope and Mississippi Canyon sediments.  Labile sedimentary OM, derived from in 
situ diatom production in the Mississippi River plume and river diatoms, is believed to be 
rapidly (day to weeks) shunted to Mississippi Canyon, via mobile muds.  The removal of 
labile OM that normally can feed into the hypoxic zone by winter fronts and hurricane 
events may act as a mechanism for export, not commonly found in traditional estuarine 
systems.  More work is clearly needed to better understand the interactions between 
sediment transport, residence time of OM in surface sediments, benthic/pelagic fisheries, 
and hypoxia events.

Biastoch, A., IFM-GEOMAR, Kiel, Germany, abiastoch@ifm-geomar.de;
Lutjeharms, J., University of Cape Town, Cape Town, South Africa, johann.lutjeharms@

uct.ac.za;
Scheinert, M., IFM-GEOMAR, Kiel, Germany, mscheinert@ifm-geomar.de;
Boening, C. W., IFM-GEOMAR, Kiel, Germany, cboening@ifm-geomar.de;
Siedler, G., IFM-GEOMAR, Kiel, Germany, gsiedler@ifm-geomar.de
THE IMPORTANCE OF SMALL-SCALE DYNAMICS ON THE AGULHAS LEAKAGE
Inter-ocean leakage from the South Indian to the South Atlantic Ocean takes place mainly 
through the shedding of rings from the Agulhas Current retroflection. The anomalous 
heat and salt carried by these rings is distributed over the South Atlantic as they dissipate 
and this process contributes directly to the global overturning circulation. The frequency 
of shedding of these rings has been shown to be related to the frequency of Natal Pulses, 
which in turn have been shown to be triggered by offshore eddies. A set of nested models 
(NEMO) with increasing resolution and effective two-way interaction (AGRIF) between 
the global and the local grids has been used to investigate the way in which disturbances 
from the source regions influence the frequency of rings shedding. The high resolution 
model simulates the formation of eddies in the Mozambique Channel, their acceleration of 
the Agulhas Current thus triggering Natal Pulses which subsequently cause ring shedding. 
Large Natal Pulses generate upstream retroflections, as has previously been surmised. 
Special focus will be given on the influence of those small-scale dynamics on the interoce-
anic transport.

Biddle, J. F., UNC Chapel Hill, Chapel Hill, USA, jfbiddle@email.unc.edu;
House, C. H., Pennsylvania State University, University Park, USA;
Fitz-Gibbon, S., UCLA, Los Angeles, USA;
Schuster, S., Pennsylvania State University, University Park, USA;
Brenchley , J. E., Pennsylvania State University, University Park, USA
DEEPLY BURIED SUBSURFACE MICROORGANISMS AS SEEN BY ISOTOPIC AND 
METAGENOMIC CHARACTERIZATIONS
Deeply buried marine sediments make up a vast potential biosphere and contain up to 
one-third of all microorganisms. Sediments collected on Ocean Drilling Program Leg 201, 
which visited the Peru Margin in 2002, have been examined by many different methods. 
Based on intact polar lipids and single-cell isotopic characterizations, there is evidence 
for a dominant and active heterotrophic archaeal community in sediments on the Peru 
Margin. Additionally, we have obtained 61.9 Megabases of metagenomic sequence from 
4 separate horizons at ODP Site 1229 on the Peru Margin. Analysis of this metagenome 
shows that based on small subunit ribosomal RNA, the deep subsurface community is 
dominated by Archaea, reaching 88% of the microbial community at 50 meters below 
seafloor.  Analyses of functional genes suggest that metabolisms such as methanogenesis 
or sulfate reduction are either too novel for detection or these organisms are limited in 
number. Much of the metagenomic sequence is unidentifiable, perhaps indicating novel 
organisms or pathways. The deeply buried marine subsurface appears to be a distinct 
microbial habitat compared to terrestrial or pelagic environments.

Bienfang, P., University of Hawai’-i-Manoa/Center for Oceans and Human Health, 
Honolulu, USA, bienfang@soest.hawaii.edu;

Moeller, P., NOAA/NOS Hollings Marine Laboratory, Charleston, USA, peter.moeller@
noaa.gov;
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DeFelice, S., University of Hawai’-i-Manoa/Center for Oceans and Human Health, 
Honolulu, USA, svd@hawaii.edu;

Hemscheidt, T., University of Hawai’-i-Manoa/Center for Oceans and Human Health, 
Honolulu, USA, hemschei@hawaii.edu;

Huncik, K., NOAA/NOS Hollings Marine Laboratory, Charleston, USA, kevin.huncik@
noaa.gov;

White, D., University of Hawai’-i-Hilo, Hilo, USA, onareef@yahoo.com
CIGUATERA:  CHARACTERIZATION OF A NEW NEUROTOXIN IN HAWAIIAN FISHES
Muscle tissues from a number of Hawaiian fishes that showed ciguatoxicity (i.e. tested 
positive for Na-channel antagonism using the neuroblastoma bioassay) were extracted, 
and repeatedly purified to remove fatty acids. The extracts were analyzed by both triple 
quad LCMS and 800 MHz NMR instrumentation. This H-CTX crude extract was further 
isolated into three distinct fractions of cyclic, polyether toxins having corresponding 
masses of 938, 1156, and 1201 amu. It is commonly understood CTX congeners differ 
among geographically distinct regions. The molecular masses for these congeners are 
different from that commonly associated with P-CTX, and are believed to represent a new 
form of neurotoxin, termed H-CTX. The NMR spectra are being examinded in the hope 
of defining the molecular structure of these neurotoxins from which improved diagnostic 
capabilities for ciguatoxic fish could be developed.

Bigorre, S., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, sbigorre@
whoi.edu;

Weller, R., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, rweller@
whoi.edu

AIR-SEA INTERACTIONS IN THE GULF STREAM REGION FROM LONG-TERM 
IN-SITU OBSERVATIONS
Fifteen months of air-sea measurements from a surface mooring deployed in the Gulf 
Stream are investigated. This deployment is part of the CLIMODE research program and 
aims at accurately quantifying air-sea fluxes in the formation region of North Atlantic 
Eighteen Degree Water. Using this high quality data and bulk flux parameterization, heat 
fluxes estimates are found with high oceanic heat loss events in excess of 1000W/m2. 
These heat loss events are associated with cold and dry continental air outbreaks and 
illustrate the importance of the synoptic weather timescale. The SST low frequency signal 
modulates the air-sea temperature gradient and subsequent heat transfer. We investigate 
the effects and feedbacks of the SST signal on the marine boundary layer and the modi-
fication of the oceanic mixed layer by air-sea interaction. SST comparisons with NWP 
products show differences due to inadequate resolution in time or space. Moreover, very 
rapid changes of in-situ SST show the challenge faced by remote sensing in frontal oceanic 
regions.  Other variables are compared with existing products when available.

Billett, D. S., National Oceanography Centre, Southampton, Southampton, United 
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LONG-TERM CHANGE IN ORGANIC MATTER FLUX AND DEEP-SEA 
COMMUNITIES AT THE PORCUPINE ABYSSAL PLAIN (NE ATLANTIC) 
SUSTAINED OBSERVATORY- THE Â€˜AMPERIMA’EVENT.
Large-scale changes have occurred over the last 18 years (1989 to 2007) in the structure of 
the benthic community on the Porcupine Abyssal Plain in the NE Atlantic (4850m). The 
abyssal megafauna increased in abundance by over three orders of magnitude between 
1997 and 2002. There was no significant increase in biomass. The increase in abundance 
reduced the time for the complete reworking of the sediment surface from a period ex-
ceeding 2.5 years to one of less than 6 weeks. Meiofauna and macrofauna also increased 
in abundance at the same time, but only by a factor of about two. Changes in species 
dominance with time have been recorded in all size fractions. The changes in faunal 
abundance and composition may be related to large-scale episodic fluxes of organic matter 
(OM) to the seafloor and/or the quality of the OM.  Large changes in primary productivity 
and export flux occur seasonally and interannually in overlying waters. Deep-sea benthic 
ecosystems are useful indicators of global change because they integrate processes related 
to the biological carbon pump over space and time.

Bingham, F. M., University of North Carolina Wilmington, Wilmington, USA, bigka-
huna@fredbingham.com

SEASONAL CYCLES OF MIXED LAYER SALINITY IN THE NORTH PACIFIC FROM 
ARGO DATA
The seasonal variability of mixed-layer salinity (MLS) is examined in the North Pacific 
Ocean using Argo data.  Significant seasonal cycles were found in four regions: 1) The 
western North Pacific just south of Japan, 2) The northeastern North Pacific and Alaska 
gyre, 3) the intertropical convergence zone (ITCZ) and 4) an area of the central North 
Pacific north of the Hawaiian Islands.  The phase and amplitude of the seasonal cycle were 
determined.  Amplitudes range from 0.1 to >0.5, with 0.1-0.2 being most common.  The 
largest amplitudes are in the tropical band.  Maximum salinity is obtained in late winter in 
area 1, late winter and early spring in area 2, early summer in area 3 and late summer and 
early fall in area 4.  Large portions of the North and Tropical Pacific have no significant 
seasonal variation in MLS. Seasonal cycles of evaporation and precipitation were also 
calculated using the NCEP Reanalysis 2 data.  In general, the phase of E-P agrees well with 
the MLS in the ITCZ and in the western North Pacific.  However, the area of seasonal 
variability in MLS in the Alaskan gyre does not corresppond to any significant seasonal 
variations in E-P.

Birch, D. A., Scripps Institution of Oceanography, La Jolla, USA, dbirch@ucsd.edu;
Young, W. R., Scripps Institution of Oceanography, La Jolla, USA, wryoung@ucsd.edu;
Franks, P. J., Scripps Institution of Oceanography, La Jolla, USA, pfranks@ucsd.edu
THIN LAYERS OF PLANKTON:  FORMATION AND DESTRUCTION BY SHEAR, 
STRAIN, AND DIFFUSION
We use explicit solutions of the advection-diffusion equation to show that thin layers of 
plankton can be formed by vertically sheared currents differentially advecting generic 
initial distributions of plankton.  The most realistic current model includes both horizon-
tal strain and vertical shear, which together cause an exponential-in-time decrease of the 
layer thickness until diffusion prevents further scale reduction. We give simple estimates 
of the minimum layer thickness and show that the initial scale of the patch has no effect 
on the ultimate scale. A signature of the shear-thinning mechanism is that the resulting 
thin layer is systematically tilted across isopycnals;  this property can be used to distin-
guish shear-driven thinning from one-dimensional mechanisms, such as depth-seeking 
behavior or settling onto pycnoclines.  Horizontal strain plus diffusion also results in expo-
nential-in-time reduction in the intensity of thin layers. Therefore, to maintain the layer 
intensity, exponential reproduction which is faster than the strain time-scale is required. 
Rough numerical estimates using oceanic parameter values indicate that this condition, 
and therefore biologically sustained thin layers, may be satisfied.

Birkett, C. M., University of Maryland, College Park, USA, cbirkett@umd.edu;
Beckley, B., SGT at NASA/GSFC, Greenbelt, USA, brianb@nemo.gsfc.nasa.gov;
Preaux, S., University of Maryland, College Park, USA, sam@atmos.umd.edu;
Hofton, M., University of Maryland, College Park, USA, mhofton@geog.umd.edu;
Bjerklie, D., USGS, Connecticut, USA, dmbjerkl@usgs.gov
EXPLORING THE COMBINED POTENTIAL OF RADAR AND LIDAR ALTIMETRIC 
DATASETS FOR INLAND WATER APPLICATIONS
Satellite radar and lidar altimetry are valuable tools in providing surface height (stage) 
measurements of inland water targets and hydrological-based altimetric studies have been 
ongoing for well over a decade. The technique has been utilized in many interdisciplinary 
projects seeking surface elevation for lakes, rivers and wetlands, in many cases provid-
ing new datasets for regions where traditional gauge data is lacking. Both radar and lidar 
techniques have advantages and limitations, with restrictions on spatial coverage, target 
size and stage accuracy. Here, we present the results of several studies that are examining 
the potential of 1) combining the Topex and Jason-1 IGDR, GDR and SDR datasets, 2) 
utilizing the ERS and ENVISAT data sets in singular and synergistic form, and 3) utilizing 
the ICESat GLAS lidar data set.  Focus is on a) the ability to acquire elevation data close 
to lake, river bank and estuary shore-line, b) the ability to separate river channel from 
floodplain signal, and c) an enhancement of the acquired elevation accuracies with respect 
to target size and altimetric range corrections. Case studies include the Missouri river, the 
main branch of the Amazon river, and the Lake Powell and Mead reservoirs. A forward 
look at the combined abilities of synergistic nadir-pointing lidar and radar instruments, 
and to the potential of wide-swath radar and lidar altimetry for a number of interdisciplin-
ary and operational projects is also discussed.
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Bisagni, J. J., University of Massachusetts, Dartmouth, School for Marine Science and 
Technology, New Bedford, USA, jbisagni@umassd.edu;

Mountain, D. G., NOAA/National Marine Fisheries Service/NEFSC, Woods Hole, USA, 
dmountain@capecod.net

SHELF WATER SALINITY VARIABILITY, EASTERN NEWFOUNDLAND TO CAPE 
HATTERAS, 1950-2003
Given large Middle Atlantic Bight shelf water salinity and volume variability from the 
1970s to 1990s, an analysis from 1950 to 2003 was conducted using data from eastern 
Newfoundland to Cape Hatteras to examine possible sources. Analysis uses data contain-
ing all temperature and salinity pairs from Bedford Institute of Oceanography’s Climate 
database, along with Russian data from a NOAA-funded data-rescue effort, providing over 
500,000 data pairs. Partitioning data into ten sub-regions allows examination of regional 
seasonal and inter-annual variability (IAV). Results show a seasonal pulse of near-surface, 
low-salinity water entering off eastern Newfoundland during September that propagates 
southwest to the Scotian shelf by November. Timing of this freshwater signal occurs 2-3 
months earlier than seaward movement of the shelf-slope front. From the Gulf of Maine to 
Hatteras shelf, lowest salinities occur nearly simultaneously due to the annual spring fresh-
et. Salinity IAV increases westward, with largest anomalies located from the eastern Scotian 
to Hatteras shelves. IAV of salinity in this western-most region may be due to upstream 
freshwater sources from the eastern Newfoundland shelf and Gulf of St. Lawrence.

Bishop, J. K., UC Berkeley, Berkeley, CA, USA, jkbishop@berkeley.edu
SPATIAL ASSESSMENT OF PARTICULATE CARBON IN THE ATLANTIC
High-accuracy surface to bottom surveys of particulate organic carbon (POC) was 
achieved from 63N to 60 S in the Atlantic Ocean using a stabilized WETLabs Inc. C-STAR 
transmissometer during CLIVAR repeat hydrography occupations of lines A16N (2003) 
and A16S (2005). A new sensor for particulate inorganic carbon (PIC) and a scattering sen-
sor were also co-deployed on the CLIVAR A16 CTDs.  Notable was the deep penetration 
of POC and PIC in the subantarctic and subarctic waters and in the equatorial zone of the 
Atlantic indicating high carbon export despite relatively low surface biomass of these re-
gions. Simple protocols and stable sensors now enable routine assessment of the variability 
of POC and PIC in a changing and acidifying ocean in both spatial and temporal domains. 

Bissett, A., Max Planck Institute for Marine Microbiology, bremen, Germany, abissett@
mpi-bremen.de;

de Beer, D., Max Planck Institute for Marine Microbiology, Bremen, Germany, dbeer@
mpi-bremen.de;

Schoon, R., Max Planck Institute for Marine Microbiology, Bremen, Germany, rschoon@
mpi-bremen.de;

Arp, G., Geoscience Centre, University of GÍttingen garp@gwdg.de, GÍttingen, Germany, 
garp@gwdg.de;

Reimer, A., Geoscience Centre, University of GÍttingen garp@gwdg.de, GÍttingen, 
Germany, areimer@gwdg.de

MICROBIAL MEDIATION OF CHANGES TO BULK WATER PH
Microbial metabolic activity is able to mediate the effects of changing bulk water chemis-
try, thereby maintaining mineralization processes despite decreases in overlying water pH. 
It has been postulated that increases in atmospheric pCO2 will directly decrease biomin-
eralization; as increased pCO2 leads to more acidic marine environments. We show that 
this is not necessarily the case for benthic phototrophic communities. In tufas and marine 
calcarious sands conditions at sites of nucleation and crystal growth are far removed from 
those in the overlying water, and it is possible for conditions conducive to mineralization 
to be maintained within microenvironments. We used microsensors (O2, pH and Ca2+) 
to investigate calcification in different phototrophic systems (tufa, marine sediment). 
Our results demonstrate the ability of metabolic processes to directly control the micro-
environment over a large range of overlying water pH’s. Microbial metabolism is able to 
maintain, within the immediate zone of calcification, both the integrity of nucleation sites 
and conditions of supersaturated omega in these systems. Thus, the negative effects of 
increasing pCO2 may be mediated by metabolic activity. 

Biton, E., Weizmann Institute of Science, Rehovot, Israel, Eliyahu.Biton@weizmann.ac.il;
Gildor, H., Weizmann Institute of Science, Rehovot, Israel, hezi.gildor@weizmann.ac.il;
Silverman, J., Weizmann Institute of Science, Rehovot, Israel, jack.silverman68@gmail.com
SHELF CONVECTION IN THE NORTHERN GULF OF AQABA, NORTHERN RED SEA
The northern Gulf of Aqaba, northern Red Sea is characterized by a steep continental 
shelf (~0.1 - 0.3 m/m), weakly stratified water column, relatively warm deep water (20.6Â 
C) that forms insitu,  and is surrounded by desert leading to very strong nighttime cooling 
during the winter. During the winter of 2006-07 detailed cross section measurements of 
water column density and vertical velocity profiles revealed the formation and flow of den-
sity currents from the north shore of the Gulf down to at least 200 m depth. Apparently 
these plumes formed during the night and flowed down slope at a maximal rate of 15 cm 
sec-1. Numerical experiments, which compared well with the observations, suggest that 
these currents form over a wide region of the Gulf of Aqaba. However, it is necessary to 
include the diurnal cycle of heat fluxes in order to correctly simulate them.

Björkvald, L., Stockholm University/Dept. of Geology and Geochemistry, Stockholm, 
Sweden, louise.bjorkvald@geo.su.se;

Borg, H., Stockholm University/Dept. of Applied Environmental Science, Stockholm, 
Sweden, hans.borg@itm.su.se;

Laudon, H., UmeÍ¥ University/Dept. of Ecology and Environmental Science, UmeÍ¥, 
Sweden, hjalmar.laudon@emg.umu.se;

Mörth, M., Stockholm University/Dept. of Geology and Geochemistry, Stockholm, 
Sweden

TRACE METALS AND SULPHUR ISOTOPES IN SMALL BOREAL STREAMS: THE 
INFLUENCE OF LANDSCAPE TYPE
The transport of trace metals (TM) and dissolved organic carbon (DOC) from headwater 
streams to the sea is influenced by various landscape elements. Our focus was to investi-
gate the influence of major landscape elements on observed concentrations of dissolved 
metals (e.g. As, Cd, Co, Fe, Pb), DOC, sulphate, and sulphur isotope composition in 
streams, north-eastern Sweden, a coastal region characterized by peat wetlands and 
coniferous forests. Stream water samples collected from 10 streams (0.13 to 67 km2) in a 
boreal stream network reveal that landscape type (i.e. coverage of wetland and forest) is 
significant for river chemistry. Streams with different catchment characteristics responded 
differently to hydrological episodes. In forested streams, concentrations of TM, Fe and 
DOC increased, while they decreased in wetland influenced streams. Furthermore, Fe 
and Pb correlated positively with wetland coverage. Moreover, significantly lower average 
sulphate concentrations, but higher isotope values, were observed in wetland streams. 
This study emphasises the importance of understanding stream water chemistry from a 
landscape perspective in order to identify potential environments where climate change 
may induce enhanced metal mobilization in the future.

blain, S., laboratoire oceanographie et biogeochimie, marseille, France, stephane.blain@
univmed.fr;

bonnet, S., laboratoire oceanographie de villefranche sur mer, villefranche sur mer, France, 
sophie.bonnet@obs-vlfr.fr;

guieu, C., laboratoire oceanographie de villefranch sur mer, villefranche sur mer, France, 
cecile.guieu@obs-vlfr;fr

APPLICATION OF THE TRACER FE* TO A FIELD DATA SET FROM THE SOUTH 
EAST PACIFIC: INTEREST AND LIMIT OF THE CONCEPT
The geochemical tracers N* and C* have been successfully used to estimate the impor-
tance of key biogeochemical processes. Based on the same approach, the Fe* = (Fe )- (rFe:
P)x(P) was recently used in modelling work (Parekh et al. 2005). We have applied the Fe* 
concept to a large data set (137 values of Fe and P) gathered  between 0 and 400 m along a 
8000 km transect extending and across the South Pacific gyre from the Marquesas Islands 
to the Chilean coast. By contrast with the definition of N* or C*, which relies on quite 
robust elemental ratio, Fe* depends on rFe:P which is highly variable. Appropriate rFe:P for 
our study was derived from the data set.  The analysis of the distribution of Fe* leads to the 
unexpected conclusion that the Fe enrichment in the vicinity of Marquesas Islands is very 
likely not related to a local source of Fe but rather to the extension of the oxygen minimum 
zone. The limits of the method are also discussed. GEOTRACES should generate large 
data sets which will help to fully explore the potential of Fe*.

Blair, N. E., Northwestern University, Evanston, IL, USA, n-blair@northwestern.edu;
Leithold, E. L., North Carolina State University, Raleigh, NC, USA, leithold@ncsu.edu;
Thompson, C. E., North Carolina State University, Raleigh, NC, USA, uncgchemistry@

yahoo.com;
Lloyd, K. H., North Carolina State University, Raleigh, NC, USA, khlloyd@ncsu.edu;
Childress, L. B., North Carolina State University, Raleigh, NC, USA, lbchildr@ncsu.edu
WHAT DOES CONTROL THE COMPOSITION OF POC EXPORTED FROM 
RIVERS?
To a first approximation POC presently exported from small active margin watersheds 
is a relatively simple mixture of modern OM derived from extant vegetation and ancient 
material from sedimentary rocks.  This belies the fact soils within these watersheds ex-
hibit ages spanning thousands of years. Using the Waipaoa River of New Zealand’s North 
Island as an example, the apparent discrepancy between OC reservoir age and that of the 
exported POC is explored.  The relative fluxes of POC from the various reservoirs (veg-
etation, surface and subsurface soils, sedimentary rocks) dictate the composition of the 
POC.  Geomorphological processes  (landsliding, gullying, bank failure) access different 
reservoirs and vary over time in response to climate and anthropogenic forcing.  Presently 
surficial removal of POC from soils (sheetwash?) and gullying appear to be the dominant 
means of delivery to the river.  Past periods of landscape adjustment to changes in forcing 
may have delivered different organic mixtures.

Blanks, J. K., University of South Carolina, Dept. Environmental Health Sciences, 
Columbia, USA, jkblank@mailbox.sc.edu;

Chandler, G. T., University of South Carolina, Dept. Environmental Health Sciences, 
Columbia, USA, tchandler@sc.edu;

Hintz, C. J., University of South Carolina, Dept. Environmental Health Sciences, 
Columbia, USA, chris.hintz@msci.sc.edu;

Shaw, T. J., University of South Carolina, Dept. of Chemistry and Biochemistry, Columbia, 
USA, shaw@chem.sc.edu;
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Woods Hole , USA, dmccorkle@whoi.edu;
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Bernhard, J. M., Woods Hole Oceanographic Institution, Dept. Geology and Geophysics, 
Woods Hole, USA, jbernhard@whoi.edu

INTRA- AND INTER- SPECIES VARIATION OF D-MG AND D-SR IN LIVE 
BENTHIC FORAMINIFERAL CALCITE AND ARAGONITE FROM THE 
CHARLESTON BUMP SPANNING FIVE YEARS OF STUDY
Mg/Ca and Sr/Ca from live (CellTracker Green labeled) individual tests of Bulimina 
aculeata, Bulimina marginata, Cassidulina laevigata, Lenticulina spp., and Hoeglundina 
elegans were compared across bottom-water properties and ontogenetic variability from 
cores collected in 2001, 2005, and 2006 from the Charleston Bump (~220m water depth; 
8.9-11.4 oC).  No significant correlations existed between Mg/Ca and Sr/Ca and benthic 
foraminiferal population densities or bottom-water temperature. This suggests that annual 
patterns affecting population dynamics may not induce vital effects on element/calcium 
shell chemistry. Lenticulina spp. and H. elegans exhibited an ontogenetic effect where 
higher Mg/Ca and lower Sr/Ca values were observed in smaller individuals.  Mg/Ca values 
varied across different sized individual Bulimina spp. and C. laevigata, but no significant 
trend was observed for these species. Sr/Ca values were consistent across varied shell 
size of an individual foraminifer, but were species dependent. The values for Sr/Ca were 
significantly different among species and co-varied with Mg/Ca signatures, suggesting that 
a multi-species paleo-temperature proxy may be useful where gaps exist in single or non-
concurrent species records.  Funded by NSF OCE9911654, OCE0351029, OCE 0437366, 
and OCE 0350794. 

Blanton, B. O., University of North Carolina/Renaissance Computing Institute, Chapel 
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COMPUTATIONAL ASPECTS OF STORM SURGE SIMULATION.
The rapid development of coastal areas is concurrent with an apparent upward trend in 
tropical storm activity.   This motivates the need for more accurate simulation of storm 
surges used for coastal flood maps and forecasts.  Experience demonstrates that such 
simulations are computationally expensive due to two main factors; 1) the resource re-
quirements of a single simulation, and 2) sufficient coverage of the parameter space char-
acterizing tropical storms in a given region.  The latter is typically required for flood plain 
mapping and analysis using techniques like the Joint Probability Method.  For example, a 
single simulation of a complex model system may require one thousand CPU hours and 
produce gigabytes of output.  We describe our four-model system (Hurricane Boundary 
Layer for winds, WaveWatch III and SWAN for wind waves, and ADCIRC for storm 
surge) being used for a flood plain study.  This includes the simulation parameter space, 
resource requirements, and system optimization issues.
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ABUNDANCE AND BIOMASS OF CYANOBACTERIA IN THE SOUTHERN MID-
ATLANTIC BIGHT
Cyanobacteria are important primary producers and agents of nitrogen fixation in marine 
ecosystems.  In this study, epifluorescence microscopy combined with computer-mediated 
image analysis software was employed to assess cyanobacteria abundance and biomass 
off the coast of Chincoteague, VA and on oceanographic cruises in the southern Mid-
Atlantic Bight (between Lewes, Delaware and the tip of North Carolina).  As a secondary 
objective, this study seeked to characterize the cyanobacteria based on cell size, shape and 
fluorescence.  Cell size ranged from 0.7-2.4 µm and averaged 1.3 µm, which lead to the 
conclusion that the community is dominated by Synechococcus sp.  In addition to charac-
terization, correlations between cyanobacteria abundance and nutrient, temperature, and 
salinity data were explored.  Cyanobacteria abundance and biomass exhibited seasonal 
variability often correlating with changes in water temperature, which ranged from 5C to 
25C.  Cell concentrations ranged as low as 4x10 2 cells mL-1 during the winter months 
to as high as 16x10 4 cells mL-1 during the summer months.  As a whole, our efforts are 
contributing to the Wallops Coastal Ocean Observing Laboratory (WA-COOL) on the 
Delmarva Peinsula.

Blokhina, M., Memorial University of Newfoundland, St. John’s, Canada, marina@physic.
mun.ca;

Bourgault, D., Memorial University of Newfoundland, St. John’s, Canada, danielb@phys-
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NUMERICAL SIMULATIONS OF SHOALING INTERNAL SOLITARY WAVES OF 
ELEVATION
The interaction of internal solitary waves (ISW) of depression with shoaling bottoms 
is examined with nonhydrostatic numerical simulations. As ISW shoal, wave breaking 
occurs and a number of upslope-propagating nonlinear internal waves of elevation are 
produced. These boluses transport dense fluid upslope, above where the pycnocline meets 
the bottom. The number of boluses produced during a shoaling event, their energetics and 
transport properties are examined. The impact on the slope of a wavetrain consisting of 
more than one ISW is also examined. It is found that a wavetrain composed of two ISWs 
that are separated by roughly one wavelength, does not significantly increase the volume 
of dense water being brought upslope when compared to the case of only one impinging 
ISW, except for situations characterized with an Iribarren number greater than 0.2.

Blough, N. V., University of Maryland, College Park, USA, neilb@umd.edu;
Boyle, E., University of Maryland, College Park, USA;
Del Vecchio, R., University of Maryland, College Park, USA
OPTICAL PROPERTIES OF CHROMOPHORIC DISSOLVED ORGANIC MATTER 
AND MODEL COMPOUNDS: RELATION TO STRUCTURE
Extracted lignins exhibit optical absorption and emission properties that are highly similar 
to humic substances and CDOM, including long-wavelength absorption and emission 
that would not be predicted on the basis of lignin structure. Instead, these optical proper-
ties are proposed to arise from intramolecular charge transfer interactions between hy-
droxy- (methoxy-) aromatic donors and quinoid acceptors formed by partial oxidation of 
lignin precursors (Del Vecchio and Blough, (2004) ES&T). Emission quantum yields for a 
series of quinone model compounds were negligible, suggesting that the long-wavelength 
emission does not originate from quinoid moieties, and is instead attributed to recombi-
national luminescence from the charge transfer states. Further, concentrated solutions of 
CDOM (and lignins) exhibit absorption well into the infrared, outside of the range that 
would be expected for most quinones. However, reaction with borohydride, a good qui-
none reductant, produces preferential loss of long-wavelength absorption and enhanced 
blue-shifted emission consistent with the charge transfer model. Preliminary time-re-
solved fluorescence measurements are also compatible with this model. These results thus 
support the idea that degraded (partially-oxidized) forms of lignin are the predominant 
source of terrestrial CDOM.

Bluhm, B. A., University of Alaska Fairbanks, Fairbanks, USA, bluhm@ims.uaf.edu;
MacDonald, I. R., Texas A&M University, Corpus Christi, USA, imacdonald@falcon.
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IN- AND EPIFAUNAL BENTHIC COMMUNITY STRUCTURE IN THE ARCTIC 
CANADA BASIN IN JULY 2005
Benthic in- and epifauna of the Arctic Canada Basin were sampled in July 2005 at depths 
ranging from 817-3880m. Mega-epifauna was quantified at 8 stations from 5732 digital 
images taken with a down-looking digital camera from 2 to 3m above the seabed. Infauna 
was sampled by 33 box cores (0.06m2 area) at 11 stations. Epifauna densities were highest 
at a sub-circular feature on the Chukchi Plateau located in 900m water depth, 1200m in 
diameter with a depth of approximately 40m below the surrounding seabed. Holothurians, 
mostly Kolga hyalina, were the single-most abundant taxon at this station with over 50 
individuals/m2 on some images. Mean infaunal abundance per station ranged from 89-
5149 individuals/m2 with the highest concentrations on the upper Chukchi Sea slope and 
the lowest in the deep Canada Basin. Mean infaunal biomass per station ranged from less 
than 0.1-27 g wet weight/m2 with the same geographical trend. Polychaetes were most 
abundant and dominated the biomass. Three new species of polychaetes and one new 
species of Komokiacea (Foraminifera) were found.
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INCORPORATION OF HIGH-RESOLUTION TOPOGRAPHIC INFORMATION, 
HIGH-RESOLUTION WEATHER FORECASTS, AND ADVANCED DATA  
ASSIMILATION INTO A COASTAL INUNDATION MODEL
Coastal inundation is the most dangerous and damaging aspect of extratropical and tropi-
cal weather systems that impact the coastal zone of the eastern United States. Several 
factors contribute to the water elevation reached in a given storm each of which is com-
plicated and difficult to address. To ameliorate public concern a high-resolution coastal 
inundation forecast and analysis program has been developed and integrated into the 
existing New York Harbor Observing and Prediction System (NYHOPS). The NYHOPS 
region not only includes the open waters of New York and New Jersey but now includes 
many of the low-lying back bay areas. And, based on end user input, the inclusion of high-
resolution (lot & block) coastal topography grids for overland inundation determination 
at select priority areas for application is underway. The model physics has been improved 
through the coupling of experimental high-resolution Weather Research and Forecasting 
(WRF) meteorological model and a data assimilating scheme for water level data from 
existing high-density federal and non-federal coastal and back bay observation systems. 
For the purpose of assessing the system performance, the coastal inundation forecast and 
analysis program is applied to determine the coastal and back bay water levels measured 
during two major storm events.

Bober, C. A., University of Hawaii at Manoa, Honolulu, Hawaii, USA, cbober@hawaii.edu;
Ritchie, A. E., University of Hawaii at Manoa, Honolulu, Hawaii, USA, ritchiea@hawaii.edu;
Johnson, Z. I., University of Hawaii at Manoa, Honolulu, Hawaii, USA, zij@hawaii.edu
ABUNDANCE AND MOLECULAR DIVERSITY OF PROCHLOROCOCCUS 
WITHIN PACIFIC OCEAN COASTAL ISLAND SYSTEMS
Prochlorococcus dominates oligotrophic, open-ocean ecosystems accounting for as 
much as 43% of the biomass and is composed of genetically and physiologically distinct 
clades, or ecotypes, each differentially adapted to environmental variables.  Preliminary 
studies have shown that Prochlorococcus is also present in high concentrations in some 
coastal waters such as Kaneohe Bay, Oahu, Hawaii.  Here we investigate the abundance 
and molecular diversity of Prochlorococcus of several distinct Pacific Ocean coastal island 
ecosystems to determine their contribution to local ecosystems and if these local popula-
tions are regulated by local or external processes.  Using a combination of flow cytometry, 
qPCR, DGGE and clone libraries, we show that in these tropical and sub-tropical coastal 
environments that Prochlorococcus is abundant and diverse and composed of some 
subpopulations not found in the surrounding open ocean.  Some Prochlorococcus groups 
appear to be endemic to certain islands, whereas others are widespread.  These patterns of 
abundance and diversity are mapped onto strong environmental gradients to explore what 
factors may be regulating populations.

Bochdansky, A. B., Old Dominion University, Norfolk, VA, USA, abochdan@odu.edu;
Huang, L., Old Dominion University, Norfolk, VA, USA
A NEW FISH PROBE FOR KINETOPLASTIDS, AN IMPORTANT GROUP OF 
HETEROTROPHIC FLAGELLATES, AND THE EVALUATION OF A DOMAIN-
SPECIFIC PROBE FOR EUKARYOTES
Detection and accurate enumeration of the smallest heterotrophic eukaryotes in the pres-
ence of the vastly more abundant prokaryotes represents a unique challenge. Using stan-
dard counting protocols with epifluorescence microscopy and nucleic acid dyes (DAPI, 
SYBR green), larger nucleomorphs of prokaryotes can be mistaken as eukaryotic nuclei. 
On the other hand, eukaryote nuclei can be so small that they are lost among the more 
abundant but similar-sized prokaryotic DNA. Fluorescence in situ hybridization (FISH) 
provides a more reliable detection of heterotrophic eukaryotes but only when combined 
with tyramide signal amplification (also known as catalyzed reporter deposition FISH), a 
step that amplifies the fluorescence signal. Few FISH probes are available and fewer have 
been extensively tested for eukaryotes to date. Here we demonstrate the use of a new 
probe targeting the 18SSU rRNA which was specifically designed for kinetoplastids, an 
important group of free-living and parasitic flagellates. We will contrast this new probe to 
a popular domain-specific eukaryote probe, discuss optimal stringencies and the use of 
competitor probes in order to obtain an unambiguous signal.
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NUTRIENT-RICH, FRESH SUBMARINE GROUNDWATER DISCHARGE IS 
ENHANCED DURING NEAP TIDES AT AN OPEN OCEAN BEACH
The influence of spring-neap tidal variability on submarine discharge of fresh and saline 
groundwaters was examined at Stinson Beach, California - a residential community that 
utilizes on-site systems for wastewater disposal. Fresh, shallow groundwater at the site 
contains high concentrations of nutrients and human fecal bacteria. A groundwater-de-

rived freshening and nutrification of the surf zone during neap tides was observed, fol-
lowed by a four day increase in chlorophyll-a concentrations. Analytical models and mass 
balances were used to estimate the saline and fresh discharge of submarine groundwater. 
Despite the smaller total (fresh + saline) flux of groundwater during neap compared to 
spring tides, a larger fresh discharge during neap tides raises surf zone silicate, dissolved 
inorganic nitrogen, and soluble reactive phosphate by 14.5%, 31.3%, and 27.6%, respec-
tively, relative to spring tides. The observed fortnightly pulsing of groundwater-derived 
nutrients was consistent with net hydraulic gradients across the unconfined beach aquifer 
which varied due to aquifer overheight near the beach face. Microcosm experiments 
confirmed that addition of nutrient-rich fresh groundwater to seawater caused significant 
increase in chlorophyll-a.

Boehme, J. R., Smithsonian Environmental Research Center, Edgewater, USA, boehmej@
si.edu;
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OPTICAL VARIABILITY OF COLLOIDAL DISSOLVED ORGANIC MATTER:  
ANNUAL COLLOIDAL CYCLING IN THE DAMARISCOTTA RIVER ESTUARY
The relationship between marine colloids and CDOM optical variability was examined 
using flow field-flow fractionation (FlFFF) to partition the colloidal organic phase into a 
continuum of molecular sizes for optical characterization by excitation emission matrix 
spectroscopy (EEMS).  Colloid distribution has been observed to change systematically 
with the phase of phytoplankton blooms in the Damariscotta River Estuary, implying a 
relationship between colloid size distribution and bloom dynamics.  The purpose of this 
study was to monitor colloidal dynamics on a multi-year time scale in order to ascertain 
the relative and absolute changes in the contributions of these fractions and examine addi-
tional processes that may control their cycling.  Principal component analysis was applied 
to EEMS results to examine statistical shifts in bulk and colloidal CDOM variability rela-
tive to such factors as photodegradation, phytoplankton bloom dynamics, precipitation 
events and tide. We predict that understanding colloidal variability will be key for achiev-
ing predictive insights to marine CDOM behavior.
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SCOOP AND SURAGRID: POWERING NEXT GENERATION SCIENCE TO 
MITIGATE COASTAL DISASTERS
The SURA Coastal Ocean Observing and Prediction (SCOOP) Program, an initiative of 
SURA’s Coastal Research Committee, has prototyped information technology (IT) to en-
able a new way to do science. The system supports ensemble forecasting, data analysis and 
visualization of coastal inundation. The service-oriented approach involves modularizing 
components, standardizing interfaces, and interconnecting components in multiple ways 
to support multiple applications. Initiatives using this approach (e.g., the EPA Exchange 
Network, IOOS, and GEOSS) can readily plug in as either providers or users. For data 
integration, SCOOP partners have been advancing standards from the Open Geospatial 
Consortium. The real-time data framework includes Open Source software implementa-
tions (www.OOSTethys.org), and partners from the Marine Metadata Interoperability 
project. The prediction system has various portal interfaces (http://scoop.sura.org). 
Computing resources and data archives at multiple universities power the system (e.g., 
www.sura.org/suragrid). Eventually, these will all be available to virtual visiting scientists, 
who log in to utilize the resources, perform their experiments (e.g., evaluate new wetting/
drying algorithms in several different inundation models), potentially contribute to the 
assembly of resources (e.g., leave their algorithms), and then move on.
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ZOONOTIC PATHOGENS IN MARINE VERTEBRATES OF THE COASTAL 
NORTHEAST U.S.
There is growing concern regarding marine mammals and seabirds as both victims and 
vectors of disease agents.  Human interactions with seals, dolphins, whales and seabirds 
occur both directly and indirectly.  This project is investigating the occurrence of bacterial 
and protistan zoonotic pathogens in whales, dolphins, porpoises, seals and shorebirds in 
coastal New England.  While tissue samples come from stranded or by-caught individu-
als, fecal samples have been obtained from live and putatively healthy gulls and seals 
as well.  Giardia and Brucella were the two pathogens most often detected, although 
Cryptosporidium and Leptospira were also detected.  Bacterial cultures have yielded a col-
lection of organisms that cause diseases including septicemia, meningitis, gastroenteritis, 
bacteremia, and pneumonia.  Antibiotic resistance has also been detected in half of the 
bacterial isolates of clinical interest, with a significant number showing multiple resistance 
to antibiotics used in the treatment of both humans and animals.  We will report our 
current results for over 250 individual animals.  The presence of these pathogens and drug 
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resistant bacteria indicates that even open ocean marine animals are exposed to and po-
tentially harbor these organisms.
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LONG-TERM TRENDS IN SPICINESS, DISSOLVED OXYGEN, AND INORGANIC 
NUTRIENTS IN THE SOUTHERN CALIFORNIA CURRENT SYSTEM
We use historical hydrographic data from the California Cooperative Oceanic Fisheries 
Investigations (CalCOFI) program to explore the temporal variability of physical and 
chemical properties of slope waters impacted by the California Undercurrent (CUC) over 
the period 1984-2006. The upper water column has experienced a strong warming trend, 
and is greatly impacted by El Niño events. At the depth of the CUC, waters have become 
progressively warmer, saltier, and lower in oxygen content. There have also been increas-
ing trends in nitrate and phosphate in CUC waters, although at different rates, leading to 
highly significant declines in the NO3:PO4 and SiO4 :NO3 ratios. Variability in CUC net 
transport and source water properties are the most likely causes of the observed trends. 
Significant changes in the oxygen content and nutrient composition of CUC waters, which 
are upwelled upstream, could have important implications for the California Current 
ecosystem. We also examine the CUC trends in the context of decadal variability in water 
properties throughout the southern California Current System, based on the CalCOFI 
1949-2006 series of temperature, salinity, and dissolved oxygen measurements.
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VERTICAL MIGRATION OF ŒTHIN LAYERS OF THE DINOFLAGELLATE 
AKASHIWO SANGUINEA IN RELATION TO VARYING LIGHT AND NUTRIENT 
CONDITIONS
Vertical heterogeneity of physical, chemical and biological properties is nearly ubiquitous in 
the ocean, and sometimes manifests itself as thin layers or strata of a few meters or less in 
thickness.  One example of this is the dinoflagellate Akashiwo sanguinea, which can form 
layers near the surface during the day and then migrate downward to form sub-surface 
layers near the nutricline at night.  We examined this phenomenon in the laboratory using 
well-controlled and replicated experiments employing 2-m high columnar tanks, in which 
we manipulated both light intensity (0.06 -  140 µEinsteins) and nutrients (0 - 2.0 µM PO4), 
both vertically and between treatments.  We observed A. sanguinea to exhibit highly vari-
able vertical distribution, and to sometimes but not always vertically migrate, depending on 
the exact combination of light and nutrients (i.e., possibly those needed to generate positive 
net photosynthesis over a diel cycle).  We discuss these results in relation to recent field 
(e.g., ONR LOCO) and experimental studies (e.g., our radioisotope experiments) examin-
ing the vertical partitioning and flux of materials within and around thin layers.
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ISOTOPE DISCRIMINATION BY FORM ID RUBISCO FROM THE DIATOM 
SKELETONEMA COSTATUM
Phytoplankton δ13C values are used to ground-truth and constrain parameters of models 
of the global carbon cycle. One major influence on δ13C values is isotopic discrimina-
tion by RubisCO, the Calvin cycle carboxylase. It is often assumed that all RubisCOs 
discriminate against 13C to the same degree (ε ≈ 25‰,ε = {[12k/13k] − 1}× 1000), which 
is problematic, since carbon fixation in the ocean is catalyzed by four distantly-related 
forms of RubisCO (IA, IB, ID, II). Many dominant primary producers, including diatoms 
and coccolithophores, use form ID. Recently, the ε value for form ID RubisCO from the 
coccolithophore Emiliania huxleyi was found to be surprisingly nonselective (ε ≈ 12‰). 
To determine whether other ID enzymes discriminate to a lesser degree, the ε value for 
RubisCO from the diatom Skeletonema costatum was measured using the substrate 
depletion method. Like E. huxleyi, S. costatum has a RubisCO that is less isotopically 
selective than expected (ε = 18.5‰). These lower-than-expected ε values necessitate the 
re-interpretation of δ13C values of phytoplankton, and provide a mechanism for the isoto-
pic enrichment commonly noted for marine biomass relative to terrestrial.
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AN ESTIMATION OF DIFFERENT SOURCES OF NEW NITROGEN DURING 
MONSOON-FORCED UPWELLING OFF THE VIETNAMESE COAST
The southwest-monsoon induces coastal upwelling off Vietnam, with variable intensity 
between years. During field-campaigns in July 2003 and 2004, we investigated the im-
portance of nitrate and N2-fixation for supporting productivity. Within the upwelling 
zone, Ekman velocities ranged from 1.64*10-5m s-1 (2003) to 2.06*10-5m s-1 (2004). 
The product of Ekman velocities and nitrate concentrations in upwelling source waters 
yielded vertical fluxes of 13±2 mmol N m-2d-1 in 2003 and 17±2 mmol N m-2 d1 in 2004. 
Consistent N-demands of primary production were found in 2004 (16±4 mmol N m-2 
d-1), but not in 2003 (4±2 mmol N m-2 d-1). For the stratified, oligotrophic offshore zone, 
diapycnal turbulent diffusivities were calculated using shear- and buoyancy measure-
ments. Values of up to 120 cm2s-1 in 90m depth are unrealistically high due to an upwell-
ing-induced undercurrent. Values between 0.35 cm2 s-1 and 0.42 cm2s-1 were derived 
from nitrate uptake rates measured in the nitracline, and are consistent with literature 
values. N2-fixation was insignificant in the upwelling zone, but may have accounted for 
15-18% of new production offshore in 2004 and 2003, respectively.
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THE WEATHER DURING THE SUMMER OF 2006 IN THE PACIFIC NORTHWEST 
AND ITS CONSEQUENCES FOR THE COASTAL OCEAN
The weather of the summer of 2006 was characterized by a persistent ridge of anomalous-
ly high pressure off the coast of Oregon and Washington, which led to a long string of days 
featuring upwelling favorable winds from the north.  This appears to have had a number of 
impacts on oceanic conditions in the coastal zone.  Notably, a large area of relatively high 
nitrate concentrations was found farther offshore and farther north than usual.  This water 
featured relatively low phytoplankton biomass, with assemblages typical of high nutrient/
low chlorophyll (HNLC) regions rather than coastal upwelling areas.  These effects appear 
to have been manifested at higher trophic levels, as exemplified by poor catches of juvenile 
chinook and coho salmon.  The atmospheric forcing from late spring through summer 
of 2006 also can be implicated in the development of record-low oxygen concentrations 
(hypoxia) on the shelf along the coast.  The present paper summarizes the physical, chemi-
cal, and biological states of the coastal zone in 2006, and outlines the mechanisms linking 
the weather to the biological response.
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INTERANNUAL DIFFERENCES IN NUTRIENT DYNAMICS DURING BLOOMS OF 
AUREOCOCCUS ANOPHAGEFFERENS, A FLOW CYTOMETRY APPROACH
Chincoteague Bay, MD has been experiencing blooms of Aureococcus anophagefferens 
since at least 1999.  We examined interannual differences in both nitrogen and carbon dy-
namics during blooms from 2002 thru 2007.  During all of these blooms, inorganic nitro-
gen (e.g., ammonium and nitrate) was taken up but urea was the dominant form of nitro-
gen being assimilated.  In addition to urea, other organic forms of nitrogen (e.g., dissolved 
free amino acids) were important as blooms progressed.  Carbon uptake rates suggest that 
blooms start off autotrophically, utilizing bicarbonate as the dominate carbon source.  As 
blooms progressed, and light became more limiting, organic carbon (urea, amino acids, 
and glucose) were increasingly utilized.  In addition to whole water uptake rates estimated 
using stable isotopes as tracers, taxa specific uptake was determined using stable isotopes 
coupled with flow cytometry, to separate A. anophagefferens from co-occurring bacteria.   
Preliminary results demonstrate that both groups take up organic (urea and amino acids) 
and inorganic (ammonium) substrates but that A. anophagefferens  and not bacteria were 
the primary consumers of most forms of N, including leucine, in the incubation bottles.
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NITROGEN CYCLE POTENTIAL ASSESSMENT IN A MARINE MICROBIAL 
COMMUNITY FROM THE YUCATAN CHANNEL AND SARGASSOS THROUGH 
METAGENOMIC ANALYSIS.
Even though microbes are the most ubiquitous and abundant organisms in the world, 
basic aspects of their biology are still unknown. This is a problem for understanding their 
ecology, physiology and function. It is well known that most biogeochemical cycles are 
performed mostly by bacteria, which to date still constitute a large black box. Here we 
used a directed metagenomics approach consisting of both metagenomic techniques (0.1-
0.8 µm) and directed PCR and cloning (0.8-3 µm and 3-20 µm) to evaluate potential nitro-
gen (N) cycling components of a size fractionated microbial community from the Yucatan 
Channel and compared this data with the Sargasso Sea metagenomic dataset. Our results 
suggests that ammonia could be the main entry of reduced N to the system due to pres-
ence of N2-fixing cyanobacteria in the two larger fraction filters. However, there are many 
parallel functional holes in both metagenomic samples (0.1-0.8 µm): nitrogenases were 
absent, arginases were missing or rare, limiting the transformation from arginine to orni-
thine and the production of urea, suggesting that the N cycle might be decoupled along 
the water column in these two different areas of the Atlantic Ocean.
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EFFECTS OF OCEAN ACIFDIFICATION ON SOUTHERN OCEAN DIATOMS.
Shifts in the carbon export and carbon sequestration under future high CO2 concentra-
tions are expected in the Southern Ocean where the major sink function of anthropo-
genic CO2 into the sea is driven by the biological pump. We performed experiments in 
which we subjected one small (Chaetoceros brevis) and two large (Chaetoceros dichaeta, 
Fragilariopsis kerguelensis) Southern Ocean diatom species for two weeks to three dif-
ferent CO2 concentrations: 190 (glacial, low), 380 (present), and 750 (future, high) ppm. 
Dissolved inorganic carbon and alkalinity were measured very accurately. For all three 
species tested, no differences in growth rates, autofluorescence, maximum fluorescence 
or photosynthetic efficiency was observed, but nutrient stoichiometry changed slightly. 
The results indicate that due to shifts in CO2 concentration the composition, hence food 
quality, of the phytoplankton may change.
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EDDIES IN THE WESTERN ADRIATIC CURRENT DOWNSTREAM OF CAPE 
GARGANO: PREDICTIONS, MONITORING, AND ADAPTIVE SAMPLING DURING 
THE DART EXPERIMENT
As part of the Dynamics of the Adriatic in Real-Time (DART) international collaborative 
project, a real-time coastal monitoring and prediction system was implemented with 
a focus on the study of the complex dynamics of the swiftly-evolving fronts and eddies 
of the Western Adriatic Current (WAC) in the central Adriatic Sea.  During August 
and September 2006, a series of anticyclones formed in the WAC downstream of Cape 
Gargano.  They were directly observed in real-time through remotely sensed Chlorophyll 
and Sea Surface Temperature imagery from MODIS Aqua, and by ship and mooring mea-
surements.  Three trawl-resistant, profiling SEPTR moorings deployed across the WAC 
show mesoscale variability in the mixed layer slope across the current and anti-cyclonic 
horizontal shear in currents except during a period of high winds.  The anti-cyclonic 

eddies were successfully forecast by both the Navy Coastal Ocean Model (NCOM) and 
Adriatic Regional Ocean Modeling System (AdriaROMS) nowcast/forecast systems.  The 
forecasts from these models, validated using remote sensing, were used to redirect ship 
sampling to provide high-resolution measurements of these eddy features.
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INTEGRATING CO2 FLUXES IN THE COASTAL OCEAN: SIMULATING 
NATURAL VARIABILITY AND ANTHROPOGENIC UPTAKE WITH A GLOBAL 
MODEL OF 0.5Â  HORIZONTAL RESOLUTION.
The coastal ocean represents 7% of the oceanic surface area, but accounts for 20% of the 
total oceanic organic matter production and 80% of total oceanic organic matter burial. 
It receives massive inputs of organic matter and nutrients from land and exchanges large 
amounts of matter and energy with the open ocean. Despite all this, the coastal ocean has 
been largely ignored in the recent carbon budgeting and in ocean carbon uptake projec-
tions over the 21st century. Recent studies have compiled in-situ data from several key 
coastal environnements and clearly indicate the significance of this active region in the 
global carbon cycle. In this study, we couple the global biogeochemical model PISCES to 
a 0.5Â -horizontal resolution version of the NEMO ocean general circulation model. We 
perform runs over the industrial era (1860-2001) forced by observed atmospheric pCO2 
and atmospheric re-analysed fields when available. We present here an evaluation of the 
simulated natural and anthopogenic carbon fluxes in the coastal ocean thanks to the 
recent data compilation. We also show how the coastal ocean carbon flux changes under 
increasing atmospheric pCO2.
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MIXING PROCESSES IN THE SUBTROPICAL FRONT
The Subtropical Front south of Australia is characterised by strong density compensa-
tion in and below the seasonal mixed layer and small-scale salinity structure at the base 
of the seasonal mixed layer. High-resolution Upper Ocean model simulations show that 
on seasonal time-scales, density compensated fronts persist, even in the absence of active 
atmospheric frontogenesis. Entrainment is determined to be the dominant mechanism 
maintaining the front in the presence of a seasonal mixed layer. On synoptic time-scales, 
strong periodic winds significantly shear the vertical profile, decoupling the position of the 
front in the mixed layer relative to the underlying frontal structure. Cross frontal Ekman 
transport advects properties from one side of the front over the other, mixing to depth. A 
reversal in the wind field will return the front to its original location, however remnants 
of the mixing event remain on the opposing side of the front. Due to the passive nature 
of salinity in the region, remnants are easily observed as small-scale salinity structure. 
Density compensation maintains the static stability of the salinity structure until wind 
mixing reaches that depth again. 

Borrelli, M., University of Rhode Island, Kingston, USA, mark_borrelli@partner.nps.gov;
Boothroyd, J. C., University of Rhode Island, Kingston, USA, jon_boothroyd@uri.edu
DOCUMENTING CHANGE ALONG A LOW-ENERGY COASTAL EMBAYMENT 
WITH FRINGING MARSH: A NEW PROXY-BASED SHORELINE INDICATOR
Lagoon and estuarine shorelines represent a significant portion of eroding shorelines 
along the U.S. Atlantic and Gulf coasts. These shorelines are often not included in 
shoreline change studies as delineating a defensible, repeatable and reliable proxy-based 
shoreline indicator is difficult. A new proxy-based shoreline indicator was used to docu-
ment shoreline change in a low-energy coastal embayment with fringing marsh. This 
new shoreline proxy was compared to the more traditional High Water Line (HWL) 
proxy-based shoreline indicator along shorelines where both proxies could be delineated. 
The new proxy was shown to be superior to the HWL for documenting changes to the 
shoreline. Approximately 9.8km of the HWL exhibited statistically significant shoreline 
change compared to 22.5km using the new proxy for the same 40km stretch of shoreline. 
In addition, the visual cues used to delineate the new proxy were found to be more scien-
tifically defensible than those associated with the HWL delineation along shorelines with 
fringing marsh. Changes in marsh vegetation below the HWL have implications for sedi-
ment transport, water quality, predator-prey relationships, contaminant sequestration and 
filtration, ecosystem health and other science-based inquires and/or management issues.
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IDENTIFICATION AND DISTRIBUTION OF PEPTIDE TRANSMITTERS/HORMONES 
IN THE NERVOUS SYSTEM OF THE GREEN CRAB CARCINUS MAENAS
The European green crab, Carcinus maenas, is a successful marine invasive. Native to Atlantic 
coasts of Europe and North Africa, its ability to adapt physiologically to a range of environ-
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ments has allowed it to establish on coasts of North and South America, Hawaii, Australia, 
Japan, South Africa, and possibly regions of the Indian Ocean. To better understand hormon-
al control in C. maenas, including factors that allow for its extreme adaptability, we combined 
mass spectral and anatomical investigation of neuropeptides in the CNS and neuroendocrine 
organs. Using multiple mass spectral methods we have identified over 50 neuropeptides, in-
cluding previously described peptides (e.g. β-pigment dispersing hormone) and ones initially 
sequenced here (e.g. the FMRFamide-related peptide LNPKGPLFLRFamide). Via immuno-
histochemistry we are mapping the distribution of these peptides with the goal of ascribing 
putative functional roles to them. For example, in the Carcinus brain β-PDH was found in 
neurons expressing cycle, a well-known clock protein, suggesting a role for this peptide in 
circadian rhythmicity. Our mass spectral and anatomical studies will provide a foundation for 
future functional studies of hormonal control in C. maenas.

Bosc, C., Legos, Toulouse, France, christelle.bosc@legos.cnes.fr;
Maes , C., IRD/Legos, Nouméa, New Caledonia, christophe.maes@noumea.ird.nc;
Delcroix, T., IRD/Legos, Toulouse, France, thierry.delcroix@legos.cnes.fr
THERMOHALINE VARIABILITY OF THE EASTERN EDGE OF THE WESTERN 
PACIFIC WARM POOL, AS INFERRED FROM ARGO FLOATS
The Western Pacific Warm Pool (WP) plays a key role in influencing features of El Nino 
Southern Oscillation (ENSO) events. It is characterized by SST warmer than 28-29Â C 
and SSS lower than 35 reflecting heavy precipitation. Previous works have identified two 
important quasi-permanent climatic characteristics of the WP: a zonal SSS front marking 
its eastern edge and the presence of rather thick barrier layer. To better understand the 
time-space variability of the fine-scale thermohaline structure of the WP, PROVOR floats 
were deployed along the equator between 161E and 167E in May 2005. The positions of 
the float deployments were chosen at sea, in order to sample both the western and eastern 
parts of the zonal SSS front and the associated vertical thermohaline structure. This pre-
sentation analyses the thermohaline structure variability of the WP in using all the ARGO 
profiles obtained since 2000, including those from the floats described above. The analysis 
reveals a surprisingly high frequency variability of the barrier layer which was not detected 
before. It also enables us to precisely monitor the displacements of the zonal SSS front 
featuring the eastern edge of the WP. Most interestingly, it suggests a key role of zonal cur-
rent anomalies associated to equatorial Kelvin and Rossby waves in modulating the bar-
rier layer formation and thickness. The implication of the unique observed thermohaline 
variability in the WP will be discussed regarding ENSO mechanisms.

Boss, E., University of Maine, Orono, USA, emmanuel.boss@maine.edu;
Slade, W. H., University of Maine, Orono, USA, wayne.slade@gmail.com;
Hill, P., Dalhousie Univeristy, Halifax, Canada, paul.hill@dal.ca;
Curran, K., Halifax, Halifax, Canada, kcurran@dal.ca;
Milligan, T., Bedford Institute of Oceanography, Bedford, Canada, MilliganT@mar.dfo-

mpo.gc.ca;
Law, B., Bedford Institute of Oceanography, Bedford, Canada, LawB@mar.dfo-mpo.gc.ca
OPTICAL PROPERTIES OF OCEANIC AGGREGATES; FIELD EXAMPLES AND A 
MODELING STUDY
In many coastal environments the bulk of the particulate material is aggregated. There is, 
however, to date, no treatment of how aggregation affects the optical properties of oceanic 
particulate material. Such treatment is needed to constrain suspended particulate material 
inferred from measurements using optical sensors. Here, using in-situ manipulations of 
natural particulate populations, we present observations showcasing directly some effects 
of aggregation on the optical properties of the bulk particulate material. We introduce a 
model, based on the work of Latimer, to assess aggregation effects on optical properties and 
show the possible biases associate with incorrectly modeling aggregates as solid particles. 
The model is constructed from the average optical properties of a coated sphere model and 
a homogeneous spheroid model, and has been found to work well when compared to labo-
ratory results of aggregation of polymer beads. In addition, we find that aggregation can 
provide a simpler explanation for the canonical relationship observed between suspended 
mass and particulate attenuation or scattering (e.g. Babin et al., L&O 2003).

Bothner, M. H., U. S. Geological Survey, Woods Hole, MA, USA, mbothner@usgs.gov;
Casso, M. A., U. S. Geological Survey, Woods Hole, MA, USA, mcasso@usgs.gov;
Takesue, R. K., U.S. Geological Survey , Santa Cruz, CA, USA, rtakesue@usgs.gov;
Reynolds, R. L., U.S. Geological Survey, Denver, CO, USA, rreynolds@usgs.gov;
Draut, A. E., U.S. Geological Survey, Santa Cruz, CA, USA, adraut@usgs.gov;
Storlazzi, C. D., U.S. Geological Survey, Snata Cruz, CA, USA, cstorlazzi@usgs.gov;
Field, M. E., U.S. Geological Survey, Santa Cruz, CA, USA, mfield@usgs.gov
USING RADIOISOTOPES IN MOBILE SEDIMENTS OF THE HANALEI BAY 
SYSTEM TO ASSESS SEDIMENT SOURCES, SINKS, AND POTENTIAL FOR 
CONTAMINANT SCAVENGING
We have determined the isotopic composition (7Be, 137Cs, 210Pb, and 234Th) of material 
collected in sediment traps and cores during summer 2006 in Hanalei Bay, Kauai, Hawaii.  
A flood starting August 7, 2006, increased the trap-collection rate offshore of the Hanalei 
River by more than ten-fold. The sediment trap material had isotopic signatures similar to 
up-river suspended matter: relatively high activities of 7Be and 137Cs, and low activities 
of 210Pb and 234Th.  Flood deposits recovered in sediment cores are linked to the river by 
7Be and 137Cs activities, sediment facies, elemental concentrations, and magnetic proper-
ties.  The cored flood material, however, had significantly higher 210Pb and 234Th activities 
than the trapped flood material, a finding that demonstrates flood-derived particles can 

scavenge these isotopes from seawater.  By analogy, dissolved sediment-reactive contami-
nants added to the bay from any future source could also be scavenged.  Watershed changes 
that increase the delivery of terrestrial sediment to the bay during floods, and subsequent 
resuspension by waves, would enhance the scavenging process and potentially increase the 
availability of sediment-bound contaminants to filter-feeding organisms such as coral.

Botsford, L. W., UC Davis, Davis, USA, lwbotsford@ucdavis.edu;
Kaplan, D. M., IRD, Sete, France, dmk@ucsc.edu
MODELS, MANAGEMENT AND MAYHEM: HOW MODEL-BASED ASSESSMENTS 
OF FISH POPULATION PERSISTENCE CAN AID IN THE DESIGN AND 
MONITORING OF NETWORKS OF MARINE RESERVES
Implementation of marine protected areas (MPAs) requires determination of the potential 
effects of different reserves designs on marine populations.  Here we use a model-based 
approach to assess a network of marine protected areas for persistence of populations in 
coastal ecosystems with a sedentary adult phase and a dispersing larval phase.  We apply 
this model to recently proposed MPA networks for the central coast of California and show 
how its output makes quantitative comparisons of different MPA networks.  Our approach 
integrates the patchy spatial distribution of habitat, the spatial scale of larval dispersal, and 
the fishing level outside of reserves into a calculation of the spatial distribution of equilib-
rium settlement.  These distributions are summarized in terms of the amount of coastline 
having high settlement rates for each combination of MPA network, dispersal distance, pre-
reserve fishing rate and assumption about the redistribution of fishing effort after reserve 
creation.  Results show that while the habitat set aside is a good indicator of persistence for 
short distance dispersers, persistence of longer distance dispersers depends on the spatial 
distribution of habitat and reserves.  We conclude by considering the advantages of this 
model-based approach relative to rule- and habitat-based methods of designing MPAs.

Bouchet , S., IPREM-ECABIE, PAU, France, Sylvain.Bouchet@etud.univ-pau.fr;
Bridou , R., IPREM-ECABIE, PAU, France;
Rodriguez-Gonzalez, P., IPREM-ECABIE, PAU, France;
Tessier , E., IPREM-ECABIE, PAU, France;
Monperrus , M., IPREM-ECABIE, PAU, France;
Amouroux , D., IPREM-ECABIE, PAU, France
COMBINING MICROCOSM EXPERIMENT AND ISOTOPIC TRACERS TO STUDY 
MERCURY TRANSFORMATIONS UNDER REDOX OSCILLATIONS IN COASTAL 
SEDIMENTS
Major questions are still associated with the fate of Hg species in coastal sediments: first, 
the methylmercury (MMHg) formation extent of the fresh pool of Hg (exogenous Hg) and 
the legacy pool of Hg (endogenous Hg) and secondly, the transformations and partition-
ing of the Hg species under redox oscillating regimes in surface sediments. In this work, a 
time course experiment was developed using a microcosm to investigate the surface sedi-
ment reactivity of Hg species under controlled redox oscillations. Isotopic enriched spe-
cies of inorganic Hg and MMHg were added at the beginning of the experiment. Sampling 
was done in the solid, aqueous and gaseous phase along the redox oscillations allowing 
the simultaneous measurement of transformation and partition extents of endogenous 
and exogenous Hg species. It was found that methylation yields and desorption of inor-
ganic and organic Hg species were enhanced during the redox transitions periods. Phase 
partitioning and methylation extent between each Hg pools reach equilibrium at different 
timescale. Equilibration of labile exogenous Hg can be achieved after 24h considering 
phase partitioning and more than 2 weeks considering methylation extent.

Bouma, T. J., Netherlands Institute of Ecology (NIOO-KNAW), Yerseke, Netherlands, 
t.bouma@nioo.knaw.nl;

Friedrichs, M., Rostock University, Rostock, Germany, el_hacim@yahoo.de;
van Wesenbeeck, B. K., WL Delft, Delft, Netherlands, Bregje.vanWesenbeeck@wldelft.nl;
Brun, F. G., Netherlands Institute of Ecology (NIOO-KNAW), Yerseke, Netherlands, 

f.brun@nioo.knaw.nl;
Dijkstra, J. T., T U Delft, Delft, Netherlands, j.t.dijkstra@TUDelft.NL;
Temmerman, S., University of Antwerpen (VIB), Antwerp, Belgium, stijn.temmerman@

ua.ac.be;
de Vries, M. B., WL Delft, Delft, Netherlands, mindert.devries@wldelft.nl;
Graf, G., Rostock University, Rostock, Germany, gerd.graf@uni-rostock.de;
Herman, P. M., Netherlands Institute of Ecology (NIOO-KNAW), Yerseke, Netherlands, 

p.herman@nioo.knaw.nl
PLANT GROWTH STRATEGIES DIRECTLY AFFECT BIOGEOMORPHOLOGY OF 
ESTUARIES
Biophysical interactions between organisms and hydrodynamic forces are a main determi-
nant of geomorphology of intertidal areas. Especially vascular plants have striking effects 
on intertidal geomorphology. Seagrasses and salt-marsh plants that inhabit intertidal areas 
are known to have strongly contrasting morphologies. The interaction between hydro-
dynamic forces and plant morphology determines how, and how much, plants influence 
sediment dynamics. To assess the geomorphological effect of different vegetation types, 
we carried out a series of studies in flumes with unidirectional flow and extrapolated these 
flume results by hydrodynamic modeling with Delft-3D. Our results clearly demonstrate 
that differences in organism traits do give profound differences in landscape formation. 
Our model simulations are backed-up by detailed flume observations on sedimentation 
and erosion patterns, for four contrasting vegetation types. Our results show that both 
shoot stiffness and vegetation density are highly important for landscape evolution. 
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Bouquet, J. M., Sars International Centre for Marine Molecular Biology, Bergen, Norway, 
jean-marie.bouquet@sars.uib.no;

Troedsson, C., Department of Biology, University of Bergen, Bergen, Norway, christofer.
troedsson@bio.uib.no;

Acuña, J. L., Universidad de Oviedo, Dept. Biologia de Organismos y Sistemas, Area de 
Ecologia, Oviedo, Spain, acuna@uniovi.es;

Skinnes, R., Sars International Centre for Marine Molecular Biology, Bergen, Norway, 
ragnhild.skinnes@sars.uib.no;

Thompson, E. M., Sars International Centre for Marine Molecular Biology, Bergen, 
Norway, eric.thompson@sars.uib.no

PHENOTYPIC PLASTICITY IN THE FILTERING APPARATUS OF THE PELAGIC 
TUNICATE, OIKOPLEURA DIOICA, IN RESPONSE TO FOOD LIMITATION.
The frequent repetitive secretion of filter-feeding houses of the tunicate, Oikopleura dioica, 
represents investment of a substantial proportion of total body carbon. Despite this invest-
ment, the filter-feeding strategy of pelagic tunicates in general, has been proposed as an 
adaptation to oligotrophic environments. We examined the capacity of O. dioica to modify its 
house renewal rate (HRR) and filter morphology in response to eutrophic versus oligotrophic 
food regimes. The HRR remained constant at 0.26 ± 0.08 house h-1 throughout the life cycle 
and did not change in response to altered food concentrations. However, there was a small al-
teration of transcriptional activity of a gene responsible for production of the food concentrat-
ing filter (Oikosin3) compared to a gene producing the overall house scaffold (Oikosin7). The 
difference in relative contribution of the two structural elements became more evident at the 
protein level, with a highly significant effect in response to food concentration. These results 
indicate that although house production rates are not subject to a plastic response, dietary 
differences drove differential regulation of component proteins of the filter-feeding house.

Bourassa, M. A., FSU / COAPS, Tallahassee, USA, bourassa@coaps.fsu.edu;
Weissman, D. E., Hofstra University, Hempstead, USA, eggdew@hofstra.edu;
Liu, W. T., NASA/JPL, Pasadena, USA, liu@pacific.jpl.nasa.gov
SCATTEROMETER DERIVED SURFACE TURBULENT STRESS
Two algorithms are examined to retrieving (1) sea surface turbulent stress and (2) sea surface 
turbulent kinematic stress. The kinematic stress is equal to the stress divided by atmospheric 
density. Traditionally, scatterometer have (1) been believed to respond to turbulent stress, 
and (2) be calibrated in a manner consistent with a response to kinematic stress. We inves-
tigate the advantages of considering atmospheric density in the satellite calibration. These 
considerations could be important in areas of strong temperature gradients and for large 
scale circulation studies.

Bourgoin, L. H., Universit É  de Moncton, Moncton, Canada, elb2680@umoncton.ca;
Tremblay, L., Universit É  de Moncton, Moncton, Canada, luc.tremblay@umoncton.ca
BACTERIAL CONTRIBUTION TO THE ORGANIC MATTER OF THE ST. 
LAWRENCE ESTUARINE SYSTEM.
Bacteria are primary agents of diagenetic alterations and contribute to an unknown frac-
tion of detrital organic matter (OM). In this study we measured muramic acid (Mur) and 
amino acids (AA) in various fractions of bulk OM (ultrafiltered dissolved, particulate 
and sedimentary). Mur and the D-enantiomers of AA are bacterial biomarkers providing 
insights on the bacterial contribution to OM and OM diagenetic status. Samples were 
collected at different locations and depths in the Saguenay Fjord and St. Lawrence Estuary, 
Canada. Bacterial biomarkers were present in every sample and some displayed a major 
bacterial contribution to the detrital organic carbon and nitrogen. Dissimilarities in bio-
marker yields were observed between locations and could be explained by different OM 
inputs (e.g. soil vs. marine OM). We also observed a general increase of the percentage of 
D-AA vs. total AA with depth, which can be explained by both bacterial contribution and 
preferential degradation of L-AA with time. As a result, altered material such as most of 
dissolved OM exhibited higher D-AA yields. The opposite trend was observed for Mur 
which appeared very labile.

Bouruet-Aubertot, P., Universite Paris VI/ LOCEAN, Paris, France, pascale.bouruet-au-
bertot@locean-ipsl.upmc.fr;

Reverdin, G., Universite Paris VI/ LOCEAN, Paris, France, gilles.reverdin@locean-ipsl.
upmc.fr;

Turnherr, A., Lamont-Doherty Earth Observatory, NY 10964, USA, ant@ldeo.columbia.edu
LOW-FREQUENCY VARIABILITY OF THE  REGIONAL CIRCULATION IN THE 
LUCKY STRIKE SEGMENT AND IMPACT OF MIXING PROCESSES
Diapycnal mixing near topography seems to be required to provide the required buoyancy 
gain of the deep/intermediate waters in order to close the global overturning circulation. 
Available data from different regions indicate a clear link between high levels of diapyc-
nal mixing and rough topography. The purpose of this work is to explore mixing and its 
relation to bottom circulation and internal waves near a sill of the axial rift-valley of the 
MAR in the Lucky Strike segment.  A synthesis of regional circulation inferred from the 
GRAVILUCK and BBMOMAR cruises in 2006-2007 and a few floats will be presented 
and its variability will be discussed in view of previous observations. Next the variability 
of the deep circulation will be detailed using data from two 1-year mooring: one close 
to the sill and one two km downstream from the sill. The measurements are from clas-
sical ADCP and currentmeter as well as from high frequency temperature sensors and 
thermistance chains. Hence they allow to identify internal waves and high-shear/ low Ri 
episodes and their respective contribution to dissipation and mixing.

Bowen, J. L., Princeton University, Princeton, USA, jlbowen@princeton.edu;
Morrison, H. G., Marine Biological Laboratory, Woods Hole, USA, morrison@mbl.edu;
Hobbie, J. E., Marine Biological Laboratory, Woods Hole, USA, jhobbie@mbl.edu;
Sogin, M. L., Marine Biological Laboratory, Woods Hole, USA, sogin@mbl.edu
CAN A MASSIVELY PARALLEL TAG SEQUENCING APPROACH BE USED 
TO TRACK ENVIRONMENTALLY INDUCED CHANGES IN SALT MARSH 
SEDIMENTS?
The use of high throughput tag sequencing to explore bacterial diversity in different 
habitats has recently surged.  This technology has demonstrated that microbial diversity 
is vastly greater than indicated by previous methods and that much of that diversity, the 
“rare biosphere”, is at very low abundances.  The degree to which this rare biosphere is 
ecologically relevant is largely unknown, though we hypothesize that these rarer taxa pro-
vide ecological redundancy that allows microbial populations to withstand environmental 
perturbations.  We test this hypothesis by first, examining local-scale variability in six salt 
marsh sediment samples collected within a 10 cm2 area of salt marsh to assess the degree 
of patchiness among rare microorganisms.  We then use a tag sequencing approach to 
examine the effects of fertilization on the community composition of salt marsh sediment 
bacteria.  Preliminary evidence from DGGE indicates that fertilization does affect micro-
bial communities in some habitats.  Through tag sequencing we can look in more detail at 
these community changes and the role that the rare biosphere plays in microbial response 
to fertilization.

Bower, A. S., Woods Hole Oceanographic Institution, Woods Hole, USA, abower@whoi.edu;
Lozier, M. S., Duke University, Durham, USA, s.lozier@duke.edu
EXPORT PATHWAYS OF LABRADOR SEA WATER FROM THE SUBPOLAR NORTH 
ATLANTIC OBSERVED WITH RAFOS FLOATS
The Deep Western Boundary Current (DWBC) in the North Atlantic has generally been 
considered the dominant export pathway for recently ventilated water masses from the 
subpolar to subtropical regions.  Profiling float trajectories obtained in the 1990s seem-
ingly contradicted this traditional view.  To further explore the export pathways and 
their temporal variability, about 72 acoustically tracked RAFOS floats were sequentially 
released at the Labrador Sea Water level (700 and 1500 m) in the DWBC near 50N during 
2003-2006.  To date, about two-thirds of the floats have surfaced, with the remainder due 
to complete their missions by November 2008.  Remarkably, the vast majority of floats 
have been expelled from the DWBC into the ocean interior before reaching the Tail of the 
Grand Banks (42N).  This expulsion occurs most often when the North Atlantic Current 
(NAC) meanders onto the continental slope, temporarily blocking the southward-flowing 
DWBC. Once offshore, many floats are carried eastward via the deep NAC toward or over 
the Charlie Gibbs Fracture Zone, while others drift southward west of the mid-Atlantic 
ridge, following an interior pathway to the subtropical region.  Although these results chal-
lenge our notion of the DWBC as a continuous pipeline for newly formed water masses, 
they are consistent with transit time distributions estimated from tracer measurements.

Bowers, H. A., University of Maryland Biotechnology Institute, Balto, USA, bowers@
umbi.umd.edu

THE MANY APPLICATIONS OF REAL-TIME PCR IN THE HARMFUL ALGAL 
BLOOM WORLD
Real-time PCR assays have revolutionized a broad spectrum of research areas by provid-
ing rapid and sensitive methodology for detecting a variety of targets in a suite of different 
environments.  In particular, these techniques have advanced research on protists in several 
ways, including identification of un-culturable organisms, detection of target species in 
heterogeneous environments, and aiding in laborious microscopic methods.  Here, several 
applications to the study of harmful algal bloom (HAB) species will be described.  Results 
from a long term monitoring program in the Chesapeake Bay will be presented. Real-time 
PCR assays have provided data for HAB species present during fish kills and have revealed 
temporal and spatial distributions of key species in the region.  Studies combining real-time 
PCR with other methods (cell counting, flow cytometry) will also be described.  Finally, 
real-time PCR data tracking parasite-host interaction throughout infection experiments 
and during bloom events will be presented.  This sampling of studies supports the broad 
applicability of using real-time PCR to address various research interests.

Bowles, K. M., University of Georgia, Athens, USA, kloftis@uga.edu;
Sun, M., University of Georgia, Athens, USA, mysun@uga.edu
EFFECTS OF PHOTOCHEMICAL AND MICROBIAL DEGRADATION ON 
CHEMICAL AND ISOTOPIC COMPOSITIONS OF LIGNIN-DERIVED PHENOLS IN 
GEORGIA COASTAL MARSH PLANTS
Our previous studies showed that chemical and isotopic compositions of lignin-derived 
phenols in marsh plants and surrounding sediments varied temporally and the variations 
between plants and the sediments were different. However, it is difficult to distinguish 
effects of multiple-source inputs vs. diagenesis on chemical and isotopic signatures of the 
biomarkers in the field. This study was designed to investigate effects of photochemical 
and microbial degradation on the lignin-derived phenol compositions and their δ13C ratios 
in Georgia coastal marsh plants. Leaves of Spartina alterniflora (C4) and Juncus roemari-
anus (C3) were incubated in natural seawater under variable light/dark regimes over one 
year. Preliminary results indicated: (1) presence of light did not promote degradation of 
plant TOC and lignin-derived phenols; (2) bulk C/N ratios increased initially and de-
creased after three weeks; (3) major components (aldehydes, ketones, and acids) degraded 
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differentially, leading to variations in molecular indices; (4) molecular δ13C ratios of lignin-
derived phenols varied in a larger range (~ 3-5 ‰ ) relative to those of bulk plant TOC.

Bowles, M. W., University of Georgia, Athens, USA, bowlesmw@uga.edu;
Samarkin, V. A., University of Georgia, Athens, USA, samarkin@uga.edu;
Joye, M. J., University of Georgia, Athens, USA, mjoye@uga.edu
ACTIVITY, DIVERSITY, AND RELATIVE ABUNDANCE OF SULFATE REDUCING 
BACTERIA IN OIL-RICH SEDIMENTS FROM A LOWER CONTINENTAL SLOPE 
GULF OF MEXICO COLD SEEP
Mississippi Canyon block 118 (MC118) is the site of an on-going, multidisciplinary study 
of a gas hydrate-rich cold seep. The northern section of MC118 is influenced by advection 
of gas-charged brine, whereas the southern section is influenced advection of oil and gas 
(no brine). The two sections are thus ideal for comparing microbial community com-
position and activity in sediments influenced by varying amounts and types of reduced 
substrates. Sulfate reducing bacteria (SRB) oxidize numerous hydrocarbons, including 
methane, higher alkanes and oil.  Rates of sulfate reduction were two orders of magnitude 
higher in the oily sediments of southern MC118 than in the gassy sediments of northern 
MC118; oily sediments supported the highest sulfate reduction rate reported in cold 
seep sediments, 26.9 &mu mol cm-3 day-1. Integrated rates of sulfate reduction in both 
sections wereˆ3000 times greater than rates of anaerobic oxidation of methane, suggest-
ing that SR was fueled by oil and alkanes other than methane. Microbial diversity of SRB 
populations was used to evaluate whether distinct microbial communities were present in 
the two sections.

Bowlin, E. M., University of Miami - Rosenstiel School of Marine and Atmospheric 
Science, Miami, USA, ebowlin@rsmas.miami.edu;

Reid, R. P., University of Miami - Rosenstiel School of Marine and Atmospheric Science, 
Miami, USA, preid@rsmas.miami.edu;

Gaspar, A. P., University of Miami - Rosenstiel School of Marine and Atmospheric 
Science, Miami, USA, agaspar@rsmas.miami.edu

SEDIMENT INTERACTIONS CONTROLLING GROWTH OF MODERN MARINE 
STROMATOLITES: HIGHBORNE CAY, BAHAMAS
At Highborne Cay, the well-laminated and easily accessible stromatolite build-ups found 
along the margins of Exuma Sound, Bahamas, form in the back-reef of a 2.5km algal-ridge 
fringing reef. These modern stromatolites, which form in seawater of normal marine 
salinity, provide an ideal opportunity to document interactions between microbial mat 
communities and the environment that lead to stromatolite growth. Both prokaryotic and 
eukaryotic organisms form the surface mat communities of the stromatolites. The pro-
karyotic mats are dominated by gliding filamentous cyanobacteria and are found chiefly 
on the low-lying, shallow stromatolite ridges. The mixed eukaryotic-prokaryotic mat com-
munities, sediment-trapping diatoms overlying sediment binding filamentous cyanobacte-
ria, accrete sediment more rapidly than the pure prokaryotic mats, and are predominantly 
observed on columnar head stromatolites. The migration of sand waves across the stro-
matolite reef is a major control on the distribution of the microbial communities. These 
migrating sand waves bury and expose the reef episodically for periods of days, weeks, 
and months. Microbial growth and resultant stromatolite formation at Highborne Cay are 
controlled by the variations in the duration of these sedimentation events. 

Boyd, P. W., NIWA/University of Otago, Dunedin, New Zealand, pboyd@alkali.otago.
ac.nz;

Jackson, G., Texas A and M, College Station, USA, gjackson@tamu.edu;
Ibisanmi, E., University of Otago, Dunedin, New Zealand, eibisanmi@chemistry.otago.
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Sander, S., University of Otago, Dunedin, New Zealand, sylvias@chemistry.otago.ac.nz;
Hunter, K. A., University of Otago, Dunedin, New Zealand, khunter@alkali.otago.ac.nz
RELATIVE ROLES OF RECYCLING AND REMINERALIZATION OF UPPER OCEAN 
BIOGENIC PARTICLES FOR IRON BIOGEOCHEMISTRY
Recycling of particles in the surface mixed layer, and their subsequent remineralization in  
subsurface waters play important roles in the biogeochemical cycling of many elements in 
the ocean.  The former process drives the regeneration of nutrients on short timescales, 
while the latter eventually increases the inventory of new nutrients deeper in the water 
column.  In the case of iron, pelagic recycling by the biota spins the ˜ferrous wheel”, and 
remineralization at depth leads to iron re-supply to the subsurface ocean.  However, the 
role of processes such as complexation or photochemistry on iron recycling and reminer-
alization is less clear.  Here, we present data on the rate of pelagic iron recycling, relative 
to that for particulate organic carbon, and the impact of remineralization on the re-sup-
ply of both iron and iron-binding ligands at depth in polar and subpolar waters south of 
Australia.  A model of upper ocean iron particulate transformations is used to explore 
further the relative roles of recycling and remineralization on iron biogeochemistry.

Boyd, T. J., Scottish Association for Marine Science, Oban, United Kingdom, tim.boyd@
sams.ac.uk

EDDIES OVER THE LOMONOSOV RIDGE: HORIZONTAL VARIABILITY IN THE 
THERMOCLINE OF THE CENTRAL ARCTIC OCEAN
Above the Lomonosov Ridge of the central Arctic Ocean is a frontal region between 
relatively warm, salty Atlantic water flowing cyclonically along the Eurasian side of the 
ridge and colder, fresher water on the Canadian side.   Horizontal variability of this region 
is examined using CTD data from SCICEX submarine transects that were run across the 
ridge at fixed depth (214m) in the thermocline.  Pdfs of horizontal density ratio derived 
from 35 cross-ridge transects run between 83 and 89 degN on the Asian end of the ridge 
reveal two modes within the data, at density ratio = 1.3 and = 0.4.  A large, relatively 
contiguous region of density ratio near 1 (similar to found elsewhere in the mixed layer) 
is associated with widespread diffusive convective steps above the depth of the Atlantic 
water core.   Eddies of Atlantic water with length scales of O(15km) are found embedded 
within the high gradient region on the Canadian basin side of the front near 89 degN.  
Eddy location appears to be related to underlying ridge bathymetry, suggesting a role for 
topography in eddy formation.

Boyle, E. A., Massachusetts Institute of Technology, Cambridge, USA, eaboyle@mit.edu;
VARIABILITY OF IRON IN THE UPPER OCEAN: A BARRIER TO EVALUATING 
THE ROLE OF FE IN NITROGEN FIXING BLOOMS
Because nitrogen-fixing organisms require more Fe than other phytoplankton, it has been 
hypothesized that blooms sometimes may be caused by iron from dust deposition events. 
Although there is evidence consistent with an association of N fixation with higher Fe (e.g. 
Mills et al., 2004), there are no documented cases where a nitrogen-fixing bloom clearly 
follows a dust deposition event. Here, I will use Fe data near Bermuda and Hawaii (BTM 
time-series mooring and shipboard upper water column profiles) to illustrate the prob-
lem. For example, in September 2004, a typical late summer Trichodesmium bloom was 
observed by satellite north of Hawaii. A shipboard cruise to the site showed ~0.2 nmol/kg 
surface water Fe in the bloom. A shallow surface maximum (~0.5 nmol/kg) - and hence 
clearly a result of atmospheric deposition - was observed near station HOT (west of the 
bloom). In the blue water to the northeast of the bloom, Fe was ~0.2 nmol/kg. One could 
construct a story in which the bloom site originally had higher Fe that was removed dur-
ing the bloom to levels typical of the blue water. But the story could also be that Fe had 
nothing to do with the bloom, at least not directly. Unless we have time series data pre-
ceding and during the bloom, we cannot know which story is correct. The demise of the 
MOSEAN and BTM biogeochemical moorings makes this impossible for now.
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EVALUATION OF THE MEDITERRANEAN OUTLOW WATER VARIABILITY IN 
NORTH ATLANTIC HYCOM SIMULATIONS
Several questions remain unanswered about the role and importance of the 
Mediterranean Overflow Water (MOW) for the Atlantic Ocean circulation and the global 
thermohaline circulation.  Of particular interest is the temporal variability of the MOW 
and the mechanism(s) responsible for such variability on interannual and decadal scales.  
Specifically, we seek to determine the extent to which MOW variability is driven by buoy-
ancy forcing changes within the Mediterranean Sea and/or determined by variability in 
the properties of the entrained waters.  To answer this question, we investigate the vari-
ability of the MOW using a 1/3  North Atlantic configuration of the Hybrid Coordinate 
Ocean Model (HYCOM) forced by NCEP atmospheric forcing. The Mediterranean 
overflow is parameterized using the Price and Yang (1998) boundary condition, which 
allows for an accurate representation of the outflow properties. The MOW representa-
tion in experiments where the T/S properties are either fixed in the Atlantic and/or the 
Mediterranean are contrasted to a control experiment where the overflow properties are 
free to adjust.
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WHICH FACTORS SHAPE BACTERIAL COMMUNITY STRUCTURE IN COASTAL 
PERMEABLE SEDIMENTS?
Bacteria play important roles in the biogeochemistry of coastal sediments. However, factors 
governing benthic bacterial community composition are scarcely studied. We used automated 
rRNA intergenic spacer analysis (ARISA) to investigate seasonal and depth-related variability of 
the whole bacterial community structure on a shallow subtidal sand-flat in the German Wadden 
Sea. The relationships between bacterial community data and associated sediment parameters 
were analyzed by redundancy analysis. ARISA community data revealed significant assemblage 
variations along sediment depth and over the entire sampling period. Sediment at 10-15 cm 
depth exhibited higher species richness than sediment at 0-5 cm or 5-10 cm depth. Time, depth, 
chlorophyll a, NO3, wind speed, Î²-glucosidase activity and bacterial abundance accounted 
for 85.5 % of the total variation in bacterial community structure. Partitioning of the biological 
variation revealed strong covariation of the factors depth, Î²-glucosidase activity and sediment 
chemistry (NO3 and chlorophyll a). Also, a considerable part of the seasonal variation could be 
attributed to changes in total carbohydrate concentrations. Hence, sediment mixing and labile 
organic matter availability were the major drivers of bacterial diversity in this study.
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THE OPTICAL PROPERTIES OF CDOM IN THE MEDITERRANEAN BASIN. 
EXPLORING THE ROLE OF PHYSICAL AND BIOLOGICAL FORCING.
Chromophoric Dissolved Organic Matter (CDOM) regulates the radiative transfer of 
solar radiation in the water column and is the natural substrate for microbial communi-
ties.  Data related to the ultraviolet absorption of dissolved organic matter were acquired 
in the Mediterranean basin. CDOM absorption (10 cm quartz cuvette) was modelled 
as an exponential decay and the spectral slope was also calculated as a non linear fitting 
procedure. A derivative analysis of absorption spectra was performed to compare real 
absorption spectra to their expected exponential decay. Our results show no evidence of 
measurable CDOM absorption after 400 nm. When comparing the real decay between 
240-400 nm to the expected exponential decay, the resultant residuals and first derivative 
signal showed a clear correlation with depth. Higher spectral slope values were observed 
at the surface and lower values were found at the deep chlorophyll maximum. Absorption 
measurements were found to correlate with chlorophyll-a fluorescence, showing that the 
measured ultraviolet absorbing dissolved compounds are not of terrestrial origin. CDOM 
in the sub-surface layer appears to be composed by protein like and products from micro-
bial activity.
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ESTIMATING CONTEMPORARY LARVAL DISPERSAL AND CONNECTIVITY IN 
AN ESTUARINE FISH: INTEGRATING MOLECULAR AND OTOLITH ELEMENTAL 
APPROACHES
Dispersal during the early life history of rainbow smelt, Osmerus mordax, was examined 
using genetic assignment testing and otolith elemental composition.  Six spawning areas 
and associated estuarine nurseries were sampled throughout southeastern Newfoundland, 
Canada.  Isolated locations (>25 km) displayed moderate genetic differentiation (FST ~ 
0.05), contrasting nearby (<25 km) locations which displayed low differentiation (FST <0.01). 
Bayesian clustering and self-assignment of spawning samples support a hypothesis of in-
dependence.  Assignment and mixture analysis of juveniles using adult baselines indicated 
high self-recruitment at isolated locations (70-90%) and mixtures of individuals at nearby 
(<25 km) estuaries (i.e. 20-40% to adjacent location). LA-ICP-MS transects across otoliths of 
spawning adults were used to estimate larval and juvenile dispersal between estuaries and the 
sea.  Single element and multivariate DFA (Sr:Ca and Ba:Ca) classified 99% of all samples as 
estuarine suggesting limited movement of successful adults among estuaries. The mixtures 
of juveniles evident in the genetic data at nearby sites, and a lack of evidence of straying in the 
otolith data support a hypothesis of local selection against immigrants.
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DEVELOPMENT OF ESCAPE AND FREEZE RESPONSES IN JUVENILE COPEPODS
The ontogenetic development of escape responses of Eurytemora affinis, an estuarine 
copepod ubiquitous in Northern Hemisphere coastal waters, was studied with a focus on 
comparisons of behavior between nauplius and copepodite. Responses to brief hydrody-
namic stimuli were recorded with high-speed 3-dimensional video micrography of stages 
from early nauplii (< 5h post hatching or p.h.) to fecund adults (7-9d p.h.). Escape jumps 
and freeze responses were observed in all stages.  These were quantified in comparison 
to normal, non-escape swimming behavior. Behavioral analysis showed a sharpening 
in sensitivity to stimuli to elicit an escape from early stage nauplii to early copepodite.  
Tendency to freeze was much higher in younger stages and was observed in all stages at 
distances similar to non-responses, suggesting the interplay of other factors, such as prior 
swimming patterns and orientation, in the animal’s discrimination between freezing and 
non-response. The retention of this freezing behavior over the life of the copepod implies 
some evolutionary benefit in predator avoidance.
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THE EFFECT OF WATERSHED LAND COVER ON THE ALLOCHTHONOUS 
INPUT OF COLORED DISSOLVED ORGANIC MATTER (CDOM) TO COASTAL 
RECEIVING WATERS
Eleven southern New England estuaries were studied to examine factors affecting the in-
put of colored dissolved organic matter (CDOM) to estuaries from their watersheds. The 
land cover characteristics of a watershed are strongly related to the CDOM concentration 
in incoming freshwater. An empirical regression equation, using the percent cover of four 
different land cover types (coniferous forest, turf, agriculture and developed land), predicts 
45 percent of the observed variability in freshwater CDOM concentration in these estuar-
ies. This is nearly the same fraction attributed to cross-site variability. CDOM concentra-
tions were linearly correlated with salinity in the shallow estuaries studied here, but the 
slopes were not constant over time in any of the estuaries examined. This makes salinity a 
poor proxy for CDOM over time scales of days or longer. Freshwater CDOM concentra-
tions entering estuaries were highly variable, both among sites and over time within one 
site, while the seaward end members had fairly uniform CDOM concentrations. Although 
incoming CDOM concentration is highly variable over time, it is not well predicted by 
freshwater inflow and no seasonal pattern is apparent.
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VERTICAL MASS EXCHANGE ACROSS SUBMERGED AQUATIC VEGETATION 
CANOPIES USING A NEW EDDY CORRELATION METHOD
Hydrodynamics exert an important control on vertical nutrient and oxygen exchanges 
across submerged aquatic vegetation canopies. Field studies that quantify and param-
eterize the exchange dynamics are lacking because simultaneous measurements of the 
controlling physical variables and the mass fluxes are difficult to acquire. Eddy correlation 
methods are used extensively in the terrestrial science community to measure vertical 
exchange of heat, water vapor and CO2 fluxes across plant canopies. Here we present an 
eddy correlation method for measuring vertical mass transport across submerged cano-
pies using injected Rhodamine dye as a tracer. High frequency measurements of the dye 
concentration are obtained with a fiberoptic spectrometer with the probe mounted adja-
cent to the control volume of an Acoustic Doppler Velocimeter. We describe the method 
and its validation in flume experiments, method limitations and field applications.
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NATURAL FLUCTUATIONS IN COASTAL HYPOXIA: RELATIONSHIPS BETWEEN 
LARGE-SCALE CLIMATE DRIVERS AND OXYGEN LEVELS RECORDED IN 
SEDIMENT CORES FROM PUGET SOUND
Coastal eutrophication is often linked to increasing anthropogenic nutrient loading. While 
this cause-effect relationship holds true for many coastal regions, the Pacific Northwest 
also receives nutrient-rich waters from coastal upwelling. The relationship between large-
scale climate cyclicity, such as the Pacific Decadal Oscillation (PDO), and the historical 
record of hypoxia for circa 400 years were evaluated. Paleoecological tracers used to 
reconstruct the record included identification of diatom and foraminifera fossils, pollen, 
stable isotopes of carbon and nitrogen, biomarkers for terrestrial/marine carbon, and met-
als that are enriched in sediment during periods of low/no oxygen. Sediment core profiles 
indicate periods of hypoxia are recorded in the sediment as early as the 1700s. The record 
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also indicates a century-scale oscillation in hypoxia with periods of persistent hypoxia 
recorded circa 1700s, 1800s, and 1900s and more oxygenated conditions recorded around 
the middle of each century. The cyclicity of hypoxia recorded in the cores spans four cen-
turies with a higher frequency of hypoxic events recorded during warmer climate periods 
(positive PDO), which suggests fluctuations in coastal circulation and upwelling could lead 
to temporal patterns in eutrophication.
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COMPOSITION OF NEAR-SURFACE PARTICULATE MATTER IN THE NORTH 
SEA EXAMINED BY NANOSCALE X-RAY SPECTROMICROSCOPY
Coastal regions receive an ever-increasing input of nutrients and anthropogenically-de-
rived organic matter as human populations have expanded along coastal regions.  There 
is considerable evidence that inputs of plastics, combustion-derived organic materials and 
other contaminants have significant impacts upon coastal ecosystems. How these inputs 
interact with the carbon cycle, especially in regards to fate(s) of particulate organic matter, 
remain obscure.  We examined suspended organic matter collected from a coast to open 
ocean transect in the North Sea to examine the influence of Anthropogenic inputs on 
the composition of this carbon pool.  Soft- X-ray Spectromicroscopy, a technique which 
allows for the identification and quantification of all carbon types within samples at 50 nm 
resolutions, was employed to examine these samples. The results indicate that, in addition 
to expected contributions of marine organisms and their remains, significant amounts of 
micron-sized soot and plastics are found in surface organic particulates. Such recalcitrant 
phases are unlikely to be quantified by laboratory techniques commonly used by organic 
geochemists. Overall compositional patterns indicate that these non-biogenic organic 
matter phases can travel significant distances from coastal sources.
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COMBINING  OCEAN COLOUR SATELLITE OBSERVATIONS WITH  COASTAL 
OCEAN BIOGEOCHEMICAL MODELS IN  THE TROPICAL FITZROY RIVER 
ESTUARY
In the tropical Fitzroy Estuary and Keppel Bay system (FEKB) contingent to the Great 
Barrier Reef lagoon, we tested how to combine ocean colour datasets with coastal ocean 
biogeochemical models  As the global algorithms failed for the FEKB system, a new 
generation of regional specific algorithm was developed for large satellite datasets of the 
MODIS sensors. Concurrently, a biogeochemical model was developed for the system, 
built upon a three-dimensional hydrodynamic and sediment dynamic model, and simulat-
ing nitrogen and phosphorus dynamics including the dynamics of dissolved organic mate-
rial as well as pelagic and benthic primary production. Several methodologies for linking 
of remote sensing observations to model variables were evaluated over a period of one 
year (2004). After an initial comparison of the model output with satellite datasets using 
the region-specific algorithm, the effects on simulated concentrations of TSS and CHL of 
forcing boundary conditions using satellite data was evaluated. The satellite observations 
were also used to supplement in situ data to improve calibration and parameterisation of 
the sediment model. Combining remotely sensed observational data into biogeochemical 
and sediment transport models improved both the models and our ability to interpret the 
practical significance of the satellite data. Future work will include the direct assimilation 
of observational data, where available, across the model domain
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TIME SCALES OF VARIABILITY IN TURBULENCE PARAMETERS IN A PARTIALLY 
MIXED ESTUARY
In this study, we investigate changes in mixing and stratification in the York River estuary 
on both spring-neap and flood-ebb time scales.  The York River is a shallow (average depth 
less than 10 meters), partially mixed, microtidal estuary with maximum tidal velocities 
ranging from 0.3 m/s during neap tide to 1.0 m/s during flood.  We use a SCAMP (Self 
Contained Autonomous Microprofiler) to measure stratification over several intensive 14 
hour sampling periods during a two week period.  The SCAMP has a vertical sampling 
resolution on the order of one millimeter and these fine scale density measurements are 
used to calculate Thorpe displacements.  Assuming a linear relationship between Thorpe 
and Ozmidov scales, turbulent dissipation is then estimated.  Turbulent kinetic energy 
production is estimated from a bottom-mounted ADCP (Acoustic Doppler Current 
Profiler) using the variance method.  Distinct differences in mixing are evident between 
flood and ebb primarily during spring tide and the pycnocline shape appears to affect 
mixing scales.  Production and dissipation estimates are then compared to each other and 
to model results from GOTM (General Ocean Turbulence Model).
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IMPROVING THE PARAMETERIZATION OF ERRORS STATISTICS FOR DATA 
ASSIMILATION IN A HYCOM BAY OF BISCAY REGIONAL CONFIGURATION
The SEEK filter (Brasseur and Verron, 2006) filter is a sequential method used to as-
similate observations into circulation models such as HYCOM. This study focuses on the 
parameterization of error statistics, usually estimated under assumptions that appear too 
irrelevant to ocean dynamics. The SEEK has been adapted to a HYCOM model of the Bay 
of Biscay, nested in a North Atlantic configuration (Broquet et al., 2007). An ensemble 
method is proposed to provide realistic model error statistics, considering that the im-
perfect determination of surface fluxes and open boundary conditions are the main error 
sources. Model error statistics, observability and controllability are characterized using 
representers, revealing the complex, inhomogeneous and anisotropic response to pertur-
bations in the forcings. In addition, the SEEK filter is modified to incorporate inequality 
constraints during the assimilation process, assuming that the errors are distributed as 
truncated Gaussians. This new feature is shown suitable to maintain positiveness of model 
variables such as layer thicknesses. Data assimilation experiments with the SEEK filter 
using these new parameterizations show decisive statistical and physical improvements 
when compared to more classical schemes.
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STEEP AGE AND SALINITY GRADIENTS IN SUBMARINE GROUNDWATER 
MEASURED IN A SMALL CHESAPEAKE BAY TRIBUTARY
Submarine groundwater discharge (SGD) into Maryland’s Corsica River estuary was 
investigated as part of a larger study to determine the importance of nutrient delivery to 
Chesapeake Bay via this pathway.  Experiments performed included continuous resistivity 
profiling (CRP), piezometer sampling, seepage meter measurements, and collection of a 
radon tracer time series.  Results from a detailed study site show a shallow plume of ter-
restrial groundwater (salinity <1.5) located within 2 m of the estuary floor and extending 
>17 m offshore, which is overlain by a thin and variable brackish zone.  Deeper low-salin-
ity groundwater extends >200 m offshore based on CRP data.  Groundwater and surface 
water were sampled for analysis of nutrients, stable and radioisotopes, age tracers, and 
microbes.  Tritium data indicate that young groundwater discharges near shore, but that 
the age of groundwater increases with depth and distance offshore.  Discharge rates were 
highly variable and strongly influenced by astronomical and wind-driven tides.  Better 
understanding of the distributions of age and chemical composition in groundwater 
discharge areas such as this could lead to improved models and mitigation strategies for 
estuarine nutrient over-enrichment.
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TRAPPING BOPYRID ISOPOD CRYPTONISCANS FOR TAXONOMY
The northeast Pacific bopyrid isopod crustaceans Ione cornuta Bate, 1864 and Orthione 
griffenis Markham, 2004 parasitize, castrate and sometimes control the populations of 
their estuarine shrimp hosts.  The epicaridan, microniscan and cryptoniscan larval stages 
have not been described for any eastern Pacific bopyrid because large morphological 
differences between bopyrid larval stages and the reproductive stage preclude taxonomy 
by simple, direct comparisons. The inability to distinguish species of bopyrid isopod 
larvae has precluded most research on their ecology, geography and dispersal.  Unmated 
reproductive I. cornuta and O. griffenis females transplanted in their hosts, in-situ, were 
used to attract, capture and, positively identify the cryptoniscans.  The trapping method 
for resolving cryptoniscan taxonomy opens bopyrid larvae for study in marine and estuary 
ecosystems
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INTERANNUAL VARIABILITY OF THE ATLANTIC INTERIOR GEOSTROPHIC 
TRANSPORT AT 36N
The flow in the top 1000 m of the subtropical North Atlantic is dominated by a gyre cir-
culation, comprising a poleward flowing boundary current (the Gulf Stream) and a south-
ward interior return flow between 70W and the eastern boundary. Three repeat sections 
at 36N have quantified this interior geostrophic transport (50 Sv), but the magnitude and 
zonal structure of its interannual variability is not well understood. In this study, tempera-
ture and salinity profiles from Argo floats are used to construct time series of the variabil-
ity in the interior geostrophic transport. Results suggest that variability at the western end 
(6.7 Sv) is around five times greater than that at the eastern end (1.3 Sv), but no long-term 
trend is detectable between 2001 and 2007 in either region. Present work is focussed on 
determining the role of the wind stress in controlling this variability through an analysis of 
monthly Sverdrup transports estimated from NOC, QuickSCAT and NCAR/NCEP data.
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VERTICAL MIGRATORY BEHAVIOUR OF DECAPOD LARVAE IN A PARTIALLY-
MIXED ESTUARY:  FIELD AND EXPERIMENTAL STUDIES
Vertical migratory behaviour may result in both predator avoidance and horizontal trans-
port. We predicted that if migration was a response to both predation and dispersal pres-
sures, the majority of zoea would be collected deeper in the water column during daylight 
and flood tides and near the surface only during nighttime ebb tides. We tested this by 
sampling decapod zoea collected at discrete depths over several tidal cycles in Willapa Bay, 
WA. Preliminary analyses indicate that at least one of the sampled species, Neotrypaea 
californiensis, was most abundant during nighttime ebb tides.  Abundance, however, was 
independent of depth.  We also experimentally examined whether discontinuities in the 
water column (e.g., thin layers) could alter the vertical extent of a migration. In the labora-
tory, zoea of N. californiensis introduced to columnar tanks containing either a homog-
enous or a salinity-stratified water column demonstrated reduced vertical migration in 
the presence of a halocline.  Our results add to the understanding of larval migration and 
will thus increase our ability to predict dispersal and recruitment dynamics in response to 
ocean condition variability.
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EASTERN PACIFIC OCEAN HEAT CONTENT ESTIMATES FROM ALTIMETRY 
FOR OPERATIONAL HURRICANE INTENSITY FORECASTS
As part of a NOAA Joint Hurricane Testbed effort, an Eastern Pacific (EPAC) oceanic 
heat content (OHC) estimation scheme was developed for use in the Statistical Hurricane 
Intensity Prediction Scheme for predicting hurricane intensity.  The approach follows 
those made operational for hurricane intensity forecasts from SHIPS in the Atlantic Ocean 
Basin.  In the EPAC, the modified algorithm computes OHC from multiple platform 
radar altimeters and sea surface temperatures from TRMM microwave imager. Altimeter 
data are smoothed, combined and objectively analyzed to a 0.5  grid to estimate isotherm 
depths and OHC variations based on a seasonal climatology. Estimates from 2000 to 2006 
were compared to several sets of thermal structure measurements from NOAAs Tropical 
Atmosphere Ocean (TAO) buoys. Within the context of a two-layer fluid, satellite-derived 
values were in good agreement with these in situ  data. Regression analyses revealed RMS 
differences of a few meters in isotherm depths and OHC estimates of less than 8 KJ cm-2.
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LONG-TERM MONITORING OF NUTRIENT AND CHLOROPHYLL-A  
RELATIONSHIPS IN FLORIDA BAY
The Southeast Environmental Research Center at FIU has monitored water quality in 
South Florida coastal ecosystems since 1991. Waters have been statistically subdivided into 
three main clusters with robust similarities in quality: East, Central and Western Florida 
Bay. These spatially contiguous groups of stations are the result of similar hydrodynamic 
forcing and processing of materials. Eastern Bay acts like a ‘conventional’ estuary with a 
quasi-longitudinal salinity gradient. Central Bay is hydrographically isolated with low and 
infrequent terrestrial freshwater input, a long water residence time, and high evapora-
tive potential. Western Bay is the most influenced by the Gulf of Mexico tides and is also 
isolated from direct overland freshwater sources. Each zone displays CHLa and nutrient 

cycles and trends over the 14 year period of record, potentially associated to hydrodynam-
ics, climate and water management practices. Algal blooms seem to be preferentially cased 
by cyanobacteria in Eastern Bay and by diatoms in Central Bay. Secular decreasing trends 
for TOC, TN and TP since the early nineties are observed region wide.

Bricheno, L. M., Oxford University, Oxford, United Kingdom, bricheno@atm.ox.ac.uk;
Cotter, C. J., Imperial College, London, United Kingdom;
Piggott, M. D., Imperial College, London, United Kingdom
OPEN OCEAN DEEP CONVECTION IN ICOM; CHARACTERISTIC SCALINGS 
AND ADAPTIVE MESH RESULTS.
Jones and Marshall (1993) is a seminal paper in the physics and scaling of open ocean 
deep convection. They describe how the characteristic scalings rely on rotation rate, and 
buoyancy forcing, and simulate convective mixing on a fine fixed mesh. ICOM is an un-
structured adaptive mesh ocean model, which has the potential to capture the small scale 
structures and the large-scale processes simultaneously. The model is described in more 
detail by Ford et al (2004) and has already been tested and validated against a fixed mesh 
for the convection test problem. We will recreate the experiments performed by Jones 
and Marshall, using ICOM. The effect of varying the rotation rate, and the strength of the 
forcing will be investigated, as well as the performance of the adaptive mesh.

Briggs, K. B., Naval Research Laboratory, Stennis Space Center, USA, kbriggs@nrlssc.navy.mil;
Vaughan, W. C., Naval Research Laboratory, Stennis Space Center, USA, chad.vaughan@

nrlssc.navy.mil
EFFECTS ON SEDIMENT PHYSICAL AND ACOUSTIC PROPERTIES DUE TO 
HYPOXIA-GENERATED BENTHIC COMMUNITY SUCCESSION
The occurrence of hypoxic stress events affects the benthic community chiefly through the 
succession from diverse, deep-burrowing, equilibrium populations to shallow-dwelling, 
pioneer populations. Because these benthic communities are drastically different in terms 
of biomass, diversity, and rates and depth of bioturbation we expect differences in sedi-
ment physical and acoustic properties. Although it is documented that hypoxia-induced 
benthic community succession occurs, direct and indirect effects of persistent, annual de-
velopment of hypoxia on seafloor properties is virtually unexplored. We propose that (1) 
hypoxia creates changes in sedimentation and benthic communities that can be realized as 
differences in physical properties and (2) the evolution of hypoxic zones create gradients 
in oxygen stress, which are exploitable as a natural laboratory for examining biogenic 
effects on sediment properties. The expected changes in sediment properties relatable to 
different colonizing benthic fauna would conform to the scenario of hypoxia causing re-
stricted hydraulic conductivity that would result in less sediment dewatering, which would 
increase the sediment water content, decrease the sound speed and sound attenuation, 
and decrease the shear strength, thus increasing the erodibility of the sea floor.

Bringas, F., University of Miami - RSMAS, Miami, USA, francis.bringas@noaa.gov;
Goni, G. J., National Oceanic and Atmospheric Administration - AOML, Miami, USA, 

gustavo.goni@noaa.gov;
DiNezio, P. N., University of Miami - RSMAS, Miami, USA, pedro.dinezio@noaa.gov
OBSERVED VARIABILITY IN THE BRAZIL CURRENT FRONT AND ITS LINK TO A 
RECENT TREND IN THE SUBTROPICAL GYRE
A combination of in situ and satellite altimetry observations is used to investigate the sur-
face and subsurface variability of the Brazil Current Front. The frontal variability is studied 
in terms of the location of the separation of the fronts from the continental shelf and their 
southernmost position. The subsurface front is defined as the point where the depth of 
the 10C isotherm is 200m. Mean annual values of these locations shifted 1.6 degrees to 
the south since 1993. No evidence was found that this shift could be associated with the 
Malvinas or Brazil current transport variability, or with local or remote wind forcing asso-
ciated with these currents. An increase in mean dynamic height and area extension of the 
subtropical gyre is observed during the study period. This change could explain the ob-
served southward shift of the front and could be correlated with changes in the subtropical 
gyre upper ocean heat storage. No trend is observed in sea surface temperature suggesting 
subsurface changes in heat storage as a likely mechanism to explain the gyre changes.

Brink, K. H., Woods Hole Oceanographic Institution, Woods Hole, USA, kbrink@whoi.edu;
Lentz, S. J., Woods Hole Oceanographic Institution, Woods Hole, USA, slentz@whoi.edu
WHEN DOES BUOYANCY ARREST NEUTRALIZE BOTTOM STRESS OVER A 
SLOPING BOTTOM?
In a stratified ocean with a sloping bottom, steady along-isobath flow causes up- or down-
slope bottom Ekman transport that either increases or decreases (depending on  flow 
direction) the average local bottom boundary layer density. Regardless of the flow direc-
tion, these density changes, through the thermal wind balance, act to reduce the bottom 
velocity, and ultimately eliminate the along-isobath bottom stress, hence cross-isobath 
Ekman transport. This well-known final state is described as buoyancy arrest. Oscillating 
boundary layer flow is treated here using simple analytical and numerical models. When 
the along-isobath flow oscillates, the cross-isobath excursion is limited by the duration 
of up-and down- slope flow intervals, so that, at high frequencies, arrest cannot occur. A 
formula is found to estimate bottom stress and arrest as a function of frequency and con-
trolling parameters. Under typical shelf conditions, periods shorter than about 10 days are 
unlikely to be strongly affected by buoyancy arrest, but lower frequencies may be, depend-
ing most strongly on ambient stratification and bottom slope. To a lesser extent, the drag 
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coefficient and Earth’s rotation are also important.

Briseño-Avena, C., Louisiana State University, Baton Rouge, USA, cbrise1@lsu.edu;
Benfield, M. C., Louisiana State University, Baton Rouge, USA, mbenfie@lsu.edu;
Wiebe, P. H., Woods Hole Oceanographic Institution, Woods Hole, USA, pwiebe@whoi.edu;
Greene, C. H., Ocean Resources and Ecosystems Program, Ithaca, USA, chg2@cornell.edu
FINE- TO BASIN-SCALE DISTRIBUTIONS OF CALANUS FINMARCHICUS AND 
ITS PREDATORS IN WILKINSON BASIN, GULF OF MAINE DURING DECEMBER 
1998 AND 1999 FROM VPR DATA
The calanoid copepod Calanus finmarchicus diapauses in the deep basins of the Gulf of 
Maine during late-summer through early-winter. During diapause, predators that co-oc-
cur in regions of high copepod abundance may reduce survivorship through predation. 
Consequently it is important to measure the distribution patterns of C. finmarchicus and 
its predators. Two cruises were carried out during the winters of 1998 and 1999 in the 
Gulf of Maine. Video Plankton Recorder (VPR) data collected in Wilkinson Basin were 
used to describe the fine- to basin-scale distribution patterns of C. finmarchicus and its 
predators. The locations of individual zooplanktors were mapped by towyoing a VPR, 
mounted on the towed-body BIOMAPER-II, across the basin. Volumetric distribution 
patterns were estimated by interpolated abundance data using 3D kriging. The abundance 
of Calanus was lower in 1998 than in 1999 and this difference is discussed in terms of the 
spatial distributions and abundances of cnidarian, ctenophore, and crustacean predators.

Brito, M., University of Chicago / WHOI, Chicago, USA, marlene@uchicago.edu;
Tyack, P. L., Woods Hole Oceanographic Institution, Woods Hole, USA, ptyack@whoi.edu;
Zimmer, W. X., NATO Undersea Research Centre, La Spezia, Italy, wzimmer@whoi.edu
DO NORTH ATLANTIC RIGHT WHALES COMPENSATE FOR INCREASES IN 
SHORT TERM AMBIENT NOISE?
Low frequency anthropogenic noise contributes to habitat degradation of the critically 
endangered North Atlantic right whale (Eubalaena glacialis) by masking acoustic vocaliza-
tions. Studies in other mammals have described various compensating mechanisms that 
allay these affects, including the Lombard effect and frequency shifts. We investigated 
whether the Lombard effect, an increase in vocalization intensity, and frequency shifts, 
where signal frequency changes to minimize spectral overlap with background noise, were 
present in the upcalls of two North Atlantic right whales. To test for the Lombard effect, 
we investigated the relationship between apparent call source levels and ambient noise lev-
els derived from one second clips before each call. We did not find a statistically significant 
correlation. To test for frequency shifts, we compared the 1/3 octave bands of calls made 
at low, moderate, and high ambient noise levels over a range of 15 dB re 1 Âµ-Pa2/Hz. We 
found a significant amount of energy in the harmonics of the upcall, regardless of ambient 
noise level. Our analysis did not statistically support the presence of the Lombard effect or 
a frequency shift as short-term compensation mechanisms, heightening the sensitivity of 
this species and the need to mitigate anthropogenic impacts.

Brocco, B. A., University of Puerto Rico, Mayaguez, Puerto Rico, belynuska@gmail.com;
Morell, J. M., University of Puerto Rico, Mayaguez, Puerto Rico;
Corredor, J. E., University of Puerto Rico, Mayaguez, Puerto Rico;
Lopez, J., University of Puerto Rico, Mayaguez, Puerto Rico
INFLUENCES OF THE ORINOCO RIVER PLUME IN THE BALANCE BETWEEN 
PLANKTON PHOTOSYNTHESIS AND RESPIRATION IN THE CARIBBEAN SEA
Planktonic primary production, respiration and ETS were measured along the Orinoco 
River Plume dispersal axis (10.3ËN-17.6ËšN) during fall, its maximum outflow season. 
Plankton gross primary production (GPP), net community production (NCP) and com-
munity respiration (CR) in the euphotic zone, were determined from changes in dissolved 
oxygen concentration in an simulated in site incubator. Community respiration exceeded 
GPP along transect except at the most riverine influenced stations, within the Gulf of 
Paria and out of Dragon’s Mouth. Further north, metabolic balance shifted from net auto-
trophic to heterotrophic.  Changes in the respiration to ETS ratio appear to exhibit zonal 
influence. Our observations confirm previous reports of riverine fertilization impact being 
limited to the southeastern most Caribbean.  

Brodeur, R. D., Northwest Fisheries Science Center, NOAA  , Newport, OR 97365, USA, 
rick.brodeur@noaa.gov;

Howell, E., Pacific Islands Fisheries Science Center, NOAA, Honolulu, HI, USA, Evan.
Howell@noaa.gov;

Polovina, J., Pacific Islands Fisheries Science Center, NOAA, Honolulu, HI, USA, Jeff.
Polovina@noaa.gov;

Ciannelli, L., COAS, Oregon State University, Corvallis, OR 97331, USA, lciannel@coas.
oregonstate.edu;

Pearcy, W., COAS, Oregon State University, Corvallis, OR 97331, USA, wgpearcy@coas.
oregonstate.edu;

Laurs, M.,  RML Fisheries Oceanographer Consultant, Jacksonville, OR 97530, USA, 
mlaurs@yahoo.com;

Childers, J., Southwest Fisheries Science Center, NOAA, La Jolla, CA 92038, USA, John.
Childers@noaa.gov

SPATIAL AND TEMPORAL VARIATIONS IN ALBACORE HABITAT IN THE 
NORTHEAST PACIFIC USING REMOTELY-SENSED ENVIRONMENTAL DATA

Albacore tuna occurs through much of the temperate waters of the North Pacific and 
undergoes zonal feeding migrations across the entire basin.  Oceanic habitat preferences 
and timing of immigration and emigration into the Eastern North Pacific have not been 
studied.  We used albacore logbook CPUE data for 1999 through 2004 stratified by month, 
latitude, and longitude (33,652 records) along with satellite-derived environmental vari-
ables (Reynolds SST, SeaWIFS SSChl, AVISO SSH, and ERS- or QSCAT-derived wind 
stress curl). CPUE was mapped for the main fishing season (May through October), over-
laid on environmental maps, and environmental records were extracted for each catch 
location where fishing occurred using both positive and zero sets. The optimum range 
(mean and variance) of each variable was estimated based on catch and CPUE was related 
to all environmental variables using GAM modeling by month.  We plotted binary predic-
tion map of distributional range of this species based on optimal habitat for each month 
and year. Catch varied significantly between years and all four environmental factors were 
related to the distribution of albacore in this region.

Brodie, K. L., Virginia Institute of Marine Science, Gloucester Point, USA, brodie@vims.edu;
McNinch, J. E., Virginia Institute of Marine Science, Gloucester Point, USA, mcninch@

vims.edu
PERSISTENT BEACH MEGACUSPS CONTROLLED BY HYDRODYNAMIC 
FEEDBACKS AROUND NEARSHORE BATHYMETRY: KITTY HAWK, NC
Understanding spatial variations in alongshore beach and nearshore morphology, such as 
the formation and disappearance of megacusps and shore-oblique bars, may contribute to 
our ability to predict anomalous shoreline change rates associated with erosional hotspots. 
Numerical “forced” models, driven by standing edge waves, and “free” models, driven 
by self-organization from random perturbations, however, are still unable to accurately 
predict 3-D alongshore variations in post-storm bar and beach evolution. Bar and Swash 
Imaging Radar (BASIR), a mobile x-band radar system, was used to investigate the devel-
opment and evolution of megacusps in Kitty Hawk, NC. The megacusps were found to 
be relatively stable through varying energy conditions, and their location correlated with 
bathymetric features of a nearshore shore-oblique bar field. In addition, wave run-up in 
the swash zone and wave parameters in the nearshore were investigated to identify the 
spatial variations in hydrodynamics induced by the shore-oblique bar field. We suggest 
that the location of these megacusps in Kitty Hawk, NC is neither random nor forced, but 
is instead controlled by small-scale hydrodynamic alterations created by the shore-oblique 
bar field.

Brody, S. R., University of Washington, Seattle, USA, sbrody@apl.washington.edu;
Girton, J. B., University of Washington, Seattle, USA, girton@apl.washington.edu;
Kunze, E., University of Victoria, Victoria, Canada, kunze@uvic.ca
OBSERVATIONS OF THE INTERNAL TIDE ENTERING MONTEREY CANYON
Internal tides in Monterey Submarine Canyon have been shown to propagate up-can-
yon from an energy source in deeper water, but this source has remained somewhat of 
a mystery. Recent numerical simulations of the Monterey Bay and the nearby shelf and 
slope (including the canyon) suggest an internal tide source some 40 km to the south at a 
submarine ridge off Point Sur. We report on a 2006 field survey during the ONR AESOP 
experiment using a combination of ship-lowered, free-falling and expendable measure-
ments of velocity and temperature between this ridge and the canyon, focusing on a 
plateau about midway between the two. Semidiurnal tidal analysis reveals a northward 
internal wave energy flux toward the canyon dominated by the first baroclinic mode but 
also containing complex vertical and horizontal structure. Comparisons with tide-resolv-
ing models and ray-tracing calculations are used to investigate this structure.

Bronk, D. A., College of William & Mary/ VIMS, Gloucester Point, USA, bronk@vims.edu;
Emerson, S., University of Washington, Seattle, USA, emerson@u.washington.edu;
Carlson, C., University of California, Santa Barbara, USA, carlson@lifesci.ucsb.edu;
Johnson, K., Monterey Bay Aquarium Research Institute, Moss Landing, USA, johnson@

mbari.org;
McGillicuddy, D., Woods Hole Oceanographic Institute, Woods Hole, USA, mcgillic@

whoi.edu;
Sabine, C., NOAA/PMEL, Seattle, USA, chris.sabine@noaa.gov
EXPLORING THE FUTURE OF U.S. OCEAN TIME SERIES
A key issue in oceanography is distinguishing between short-term seasonal or annual 
variations and longer-term changes in response to natural or anthropogenic forcings.  
To quantify the temporal variability in the ocean basins, the United States established a 
number of ocean time series (TS) sites. The Scientific Steering Committee of the Ocean 
Carbon and Biogeochemistry Program has formed a subcommittee to review three TS 
sites - Hawaii Ocean Time-Series (HOT), Bermuda Atlantic Time Series (BATS) and 
CArbon Retention In A Colored Ocean (CARIACO, in collaboration with Venezuela).  
The review will be conducted by the Ocean Time Series Advisory Committee (OTSAC), 
which is charged to assess the importance of TS and to facilitate communication and 
consistency between the three TS sites under review.  Most importantly we must deter-
mine the future needs of the oceanographic community for TS observations.  Do we need 
additional measurements at existing sites? How should new technologies be incorporated 
in the TS program (e.g. gliders and mooring)?  Do we need additional TS sites?  If yes, 
where should they be and how will we pay for them?
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Brooks, C., Shoals Marine Laboratory REU, Ithaca NY 14853, USA, ccq2@unh.edu;
Dijkstra, J. A., University of New Hampshire, Durham NH 03824, USA, dijkstra@cisunix.

unh.edu
TEMPERATURE EFFECT ON HEART RATE IN INTRODUCED AND INVASIVE 
COLONIAL ASCIDIANS  IN THE GULF OF MAINE
Invasive species often compete with native species for resources e.g. space, and can alter 
community structure. Temperature effects on the distribution of marine invasive species 
are often unknown yet are critical to determine their spread. We used heart rates of four 
colonial tunicate species (Botryllus schlosseri, Didemnum sp., Botrylloides violaceus and 
Diplosoma listerianum) as a proxy for health and growth.  Heart rates and growth rates 
correlated with increasing temperature for Botryllus schlosseri, Botryloides violaceus, and 
Diplosoma listerianum, but not Didemnum sp. Heart rate was determined to be a good 
indicator for health for all species, and was also a good indicator for growth within a spe-
cies, but not between species.  For example, Botryllus schlosseri had a higher heart rate, 
but slower growth than Botrylloides violaceus. The goal of this study was to determine 
if increasing temperatures could facilitate the spread of invasive colonial ascidians into 
colder waters.

Brooks, J. M., TDI-Brooks Int’l Inc., College Station, USA, Drjmbrooks@aol.com;
Bernard, B. B., TDI-Brooks Int’l Inc., College Station, USA, berniebernard@tdi-bi.com;
Fisher, C. R., Penn State, College Park, USA, cfisher@psu.edu;
Orange, D. L., Black Gold Enterprises, Jakarta, Indonesia, dorange@blackgoldenergy.com;
Adkison, D. L., TDI-Brooks Int’l Inc., College Station, USA, danadkison@tdi-bi.com;
Cordes , E. E., Harvard, Cambridge, USA, ecordes@oeb.harvard.edu
CHEMOSYNTHETIC ECOSYSTEM DISCOVERIES IN NIGERIA, INDIA AND 
INDONESIA FROM GEOCHEMICAL CORING STUDIES
Major cold-seep chemosynthetic ecosystem discoveries over the last 20 years have result-
ed from surface geochemical exploration (SGE) studies conducted by the authors (JMB 
and BBB). These studies directed toward the discovery of oil and gas seepage on occasion 
core chemosynthetic ecosystems. Examples of chemosynthetic ecosystem discoveries 
from SGE programs include many of the extensively studied sites in the Gulf of Mexico 
(GoM) such as Bush Hill. In addition to the GoM discoveries, our SGE programs over the 
last few years have made deep-water discoveries of chemosynthetic ecosystems in Nigeria, 
India and in the eastern Indonesian archipelago. For example, the Nigerian sites are in 
~1,600 and ~2,200 m. Mussels dominate these systems. Carbon isotopes were measured 
on mantle and mussel tissue from twelve individual. The carbon isotopic composition of 
the mussels ranged from Î´13C  = -60.8 to -74.5 0/00. This value is consistent with those 
reported for GoM mussels. The tubeworms collected at the 1,600-m site are the same 
species’of the Escarpid as previous identified from the Florida Escarpment.

Brooks, M. L., NCEAS, University of California, Santa Barbara, Santa Barbara, USA, 
brooks@nceas.ucsb.edu;

Lovvorn, J. R., Department of Zoology, University of Wyoming, Laramie, USA, lovvorn@
uwyo.edu

SURPRISING RESULTS OF CDOM PHOTOOXIDATION IN THE BERING SEA:  
IMPLICATIONS FOR FOOD WEBS
Chromophoric dissolved organic matter (CDOM) absorbs biologically damaging UV 
radiation in aquatic systems and can provide organic carbon to the microbial community.  
In past studies, sunlight exposure decreased CDOM absorption of UV independent of 
source, suggesting that irradiation universally destroys the double bonds in humic sub-
stances.  On a Bering Sea cruise during the spring bloom (May 2007), we exposed temper-
ature-controlled, water samples to sunlight while monitoring the UV-B dose (Î»=280-320 
nm).  At two stations, CDOM (as UV at 350 nm, and as UV averaged from 254-320 nm) 
decreased by 18 to 55% as expected.  However, at five other stations, insolation increased 
CDOM absorption (increased humics) by as much as 16-fold.  Photoproduction of humics 
accounts for reportedly decreased microbial lability of algal-derived organics and explains 
the presence of humics in pelagic systems receiving only algal input.  Chemical variations 
in CDOM released during the spring bloom may alter sunlight effects on its microbial 
lability.  Thus, phenologic disruption of the spring bloom, because of diminished sea ice, 
will likely alter the pelagic and benthic components of the food web in the Bering Sea.

Broquet, G. H., University of California Santa Cruz, Santa Cruz, USA, gbroquet@pmc.
ucsc.edu;

Edwards, C. A., University of California Santa Cruz, Santa Cruz, USA, cedwards@ucsc.edu ;
Moore, A. M., University of California Santa Cruz, Santa Cruz, USA, ammoore@ucsc.edu
4D VARIATIONAL DATA ASSIMILATION IN THE CALIFORNIA CURRENT 
SYSTEM
As part of the CODAE (Coastal Ocean Data Assimilation Experiment) project, the 
predictability of a high resolution ROMS (Regional Ocean Model System) California 
Current system configuration is studied through the application of the recently developed 
ROMS-IS4DVAR (Incremental Strong 4D Variational) data assimilation system. This ap-
plication leads to significant improvement in the circulation that should enable to provide 
consistent data to force coastal models in the Monterey Bay area. The model is forced with 
regional COAMPS (Coupled Ocean / Atmosphere Mesoscale Prediction System) atmo-
spheric data and with ECCO (Estimating the Circulation and Climate of the Ocean) data 
at the open boundaries. The influence of these forcings and of some model parameteriza-
tions on the data assimilation skills is studied. Surface layer anomaly data from AVISO, 

surface temperature from COAMPS, and in situ (Temparature and Salinity) data, from 
CalCOFI (California Cooperative Oceanic Fisheries Investigations) and GLOBEC (Global 
Ocean Ecosystem Dynamics) Northeast Pacific cruises, are assimilated successfully. The 
parameterization of the background error statistics is shown to be particularly critical to 
provide a compatible and consistent use of these different informations.

Broström, G., Meteorlogisk Institutt, Oslo, Norway, goran@misu.su.se;
Ferrow, A. E., MISU, Stockholm University, Stockholm, Sweden, allidf@misu.su.se
DUAL BUOYANCY FORCING IN SEMI-ENCLOSED SEAS: AN IDEALIZED STUDY 
OF THE ARCTIC MEDITERRANEAN.
The circulation in semi-enclosed basins depends critically on the sign and strength of 
the buoyancy forcing of the basin. The Arctic Mediterranean, which has dual buoyancy 
forcing in the form of heat loss and a freshwater supply, is characterized by an export of 
dense water through Denmark Strait and the Faroe-bank channel and light water in the 
East Greenland current. An important question for climate research is how changes in 
the buoyancy forcing will affect the amount of dense and light water that is imported/ex-
ported from the Arctic Mediterranean. The present study outlines some general features 
of a system with dual buoyancy forcing using a numerical model: An idealized geometry 
with gently sloping side wallssidewalls and strong dual buoyancy forcing forms the basis of 
the study. The experiments, which resolves continental slopes, indicate that i) the inflow 
and outflow are separated in space and do not affect each other to any large degree, ii) the 
inflow of warm Atlantic water decreases with increasing freshwater forcing but remains, 
nevertheless, powerful even for very strong freshwater forcing, iii) inflow and outflow of 
water takes place more or less at same depth level.

Browder, J. A., NOAA Fisheries Service, Miami, FL, USA, joan.browder@noaa.gov;
Nelson, C. M., Miami, FL, USA, manzanita2001@aol.com;
Kandrashoff, M., Stuart, FL, USA;
Manduca, R., Pembroke Pines, FL, USA
THE PREVALENCE OF ABNORMAL FISH AS AN INDICATOR OF 
ENVIRONMENTAL QUALITY
A 9-yr survey of fish in the St. Lucie River Estuarine system, Florida, and nearby estuarine 
systems indicated that the prevalence of fish with abnormalities varied by species, system, 
and part of the system.  Prevalence was greater in the St. Lucie compared to the reference 
systems and greater in the estuaries compared to the inlets.  Abnormality prevalence 
varied over time, reaching an all-time peak in the double-strike hurricane year, 2004, 
and declining subsequently to the lowest rate observed in the first half of 2007 during a 
drought.  In data summarized by consecutive 3-month period, the prevalence of abnor-
mal fish was negatively related to salinity and negatively related to visibility.  Microscopic 
analysis of tissues of selected abnormal fish and outwardly normal fish selected as “con-
trols” revealed abnormalities in gill structures suggestive of irritation from sediments.  
These gill abnormalities were present in more than half of the fish examined.  Flocculant 
bottom sediments present in much of the St. Lucie estuary are easily resuspended by 
freshwater discharges and storms.  The irritation might be due to abrasion or a reaction to 
sediment-associated contaminants.

Brown, C. A., CNRS, Villefranche-sur-mer, France, brown@obs-vlfr.fr;
Huot, Y., CNRS, Villefranche-sur-mer, France, huot@obs-vlfr.fr;
Gentili, B., CNRS, Villefranche-sur-mer, France, gentili@obs-vlfr.fr;
Claustre, H., CNRS, Villefranche-sur-mer, France, claustre@obs-vlfr.fr
INTERPRETATION AND APPLICATIONS OF SECOND ORDER VARIABILITY 
IN SATELLITE OCEAN COLOR: THE ROLE OF NON-ALGAL MATTER AND 
BACKSCATTERING
Empirical algorithms, based on first order relationships between ocean color and chlo-
rophyll concentration ([Chl]; mg m-3), are widely used, but do not explain the statistical 
dispersion (referred to here as anomalies) around the mean trends. We use an empirical 
approach that removes the first order effect of [Chl] from satellite ocean color imagery, 
allowing us to observe the influence of other optical constituents and their distributions, 
which may vary independently of [Chl]. We then present statistical and modeling analyses 
to interpret the observed anomalies in terms of their optical sources (i.e. absorption and 
backscattering). With this information, we can examine the global distribution of anoma-
lies in non-algal colored matter, particularly colored dissolved organic matter, and back-
scattering by particles, which displays significant regional and seasonal trends. We also 
estimate the backscattering coefficient of particles, and compare our results with other 
published studies. Potential applications of our results include independent comparisons 
with inverse models of ocean color and simple corrections for empirical [Chl] algorithms.

Brown, J. E., Naval Research Laboratory, Stennis Space Center, USA, brown@nrlssc.navy.mil;
Arnone, R., Naval Research Laboratory, Stennis Space Center, USA, arnone@nrlssc.navy.mil
BAY OF BENGAL - SEASONAL BIO-OPTICAL PROPERTIES AND THE INFLUENCE 
OF RIVER DISCHARGE
The oceanic response to the large riverine flux was examined using SeaWiFS ocean color 
imagery. A 2-year time series of bio-optical properties such as chlorophyll concentration, 
absorption by colored dissolved organic material, and  backscatter from river sediments 
tracked the zone of river influence.  Given the predominance of the Ganges-Brahmaputra 
River, we expected to see its influence spread far into the central Bay.  Instead, we found 
that high, positive correlations of these properties with river discharge were limited to the 
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east coast of India down to the mouth of the Godavari and Krishna rivers and in the Gulf 
of Marataban in the case of the Irrawaddy and Salween rivers. Scatter plots and imagery 
enhancement techniques were employed to classify specific bio-optical provinces in terms 
of riverine, coastal shelf, and open ocean water masses. We find that the spatial and tem-
poral distribution of the inorganic component can be used to trace river plumes and fronts 
while the distribution of the organic component does not necessarily mirror the inorganic 
component as they are influenced by different processes.

Brown, J. N., Yale University, New Haven, USA, jaclyn.brown@yale.edu;
Fedorov, A. V., Yale University, New Haven, USA, alexey.fedorov@yale.edu
THE ENERGETICS OF THE TROPICAL OCEAN AND ENSO DYNAMICS - AN 
INTERMODEL COMPARISON.
Coupled GCMs exhibit different behavior in the tropical Pacific Ocean, particularly 
when simulating ENSO. Explaining the differences and improving simulations of El Nino 
remains a challenging task. Here, we describe a method to compare ocean-only models, 
data assimilations, and coupled IPCC AR4 models, using the energetics that describe 
variations in the available potential energy of the tropical ocean. El Nino corresponds to 
small APE (flat thermocline), La Nina - to large APE (steep thermocline). We demonstrate 
that the energy balance can be approximated as      d(APE)/dt = Î³W-2Î±(APE),   where 
W is wind work, and Î³ is the efficiency of the wind work transfer from the surface to the 
thermocline. The efficiency varies from 30% to 70% between models. Once transferred 
to the thermocline, the energy is dissipated proportional to the APE itself, which explains 
the last term of the energy balance. The e-folding decay scale of thermocline anomalies, 
Î±-1, varies from 0.8 to 2.4 years-1 for different models. Dramatic differences in the energy 
balance may help explain some of the differences in El Nino simulations.
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HYDROCARBON DISTRIBUTION IN SEDIMENTS OF THE NEARSHORE 
BEAUFORT SEA
Hydrocarbons are a key component of the multidisciplinary Minerals Management 
Service cANIMIDA Program for monitoring potential impacts of offshore oil develop-
ment in the Arctic. During the summers of 1999-2006, surface sediments were collected 
in the nearshore Beaufort Sea, including stations adjacent to the Northstar and Liberty 
oil development prospects. The samples were analyzed for a full suite of hydrocarbons to 
identify potential trends and inputs of petroleum contamination in the development areas 
and region-wide. The 1999 pre-development results revealed that area sediments generally 
contained low levels of naturally occurring hydrocarbons. The post-Northstar develop-
ment data generally showed no differences in sediment hydrocarbon concentrations 
when compared to the pre-development 1999 data. Detailed evaluation of the Northstar 
data indicated that subtle changes in hydrocarbons observed in 2000 were likely due to 
depletion of fine-grained sediments caused by storms in 1999 and not to development at 
Northstar Island. The data from a subset of sediment cores where deposition rates could 
be established, generally showed uniform levels and distributions of background hydro-
carbons extending back >50 years with no discernable increases from recent offshore 
development activities.    
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WHO, WHAT AND WHEN?  USING MOLECULAR TOOLS TO EXAMINE 
TEMPORAL CHANGES IN DIATOM GENE EXPRESSION IN RESPONSE TO 
NUTRIENT AVAILABILITY
Nitrogen availability is a key factor regulating primary productivity in many regions of 
the world’s oceans. Using real-time quantitative PCR, we examined changes in gene 
expression in two species of diatoms in response to nitrogen availability. In Thalassiosira 
pseudonana, nitrate reductase (nia) mRNA abundance increased in response to the avail-
ability of NO3

- and decreased over 50-fold within 4 h following the addition of NH4
+ to 

the culture media. Nia levels decreased regardless of when the NH4
+ was added during the 

light phase. A similar decrease in nia mRNA levels was observed in Skeletonema costa-
tum. However, in contrast to T. pseudonana, nia transcripts were below the level of detec-
tion within 4 h and not detected 24 h following the addition of NH4

+. NR transcript levels 
responded more rapidly to the addition of NH4

+ than previously published reports of NR 
protein abundance and activity, suggesting that NR regulation occurs, in part, at the level 
of transcription/mRNA stability. This study provides evidence of species level differences 
and insight into the molecular mechanisms governing the interaction between NO3

- and 
NH4

+ assimilation in diatoms.
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DISSOLVED ALUMINUM IN THE NORTHERN GULF OF ALASKA: COASTAL, 
EDDY, AND HNLC WATERS
Mesoscale eddies in the Gulf of Alaska are an important mechanism for cross-shelf ex-
change of coastal waters rich in iron, and presumably, aluminum, into HNLC waters of 
the Alaska Gyre. A recent cruise in August-September 2007 allowed for extensive surface 
and vertical sampling of two eddies in the region, one in the northern gulf near Yakutat 
and one to the south of Kodiak Island.  Preliminary data shows significant increases in 
dissolved Al in the core of the Yakutat eddy (> 1.5 nM Al) and Kodiak eddy (> 1 nM Al) 
relative to HNLC waters outside of the eddy where dissolved Al values are largely < 0.3 
nM Al. Surface water sampling in source water regions indicate that glacial meltwater is a 
significant source of dissolved aluminum as concentrations in the Yakutat coastal region 
are in excess of 1 ÂµM. Dissolved Al concentrations in the Kodiak eddy source water 
region are significantly lower. Dissolved Al data in both coastal waters, eddies, and HNLC 
waters will be presented and discussed along with related hydrography.

Brown, P. J., University of East Anglia, Norwich, United Kingdom, p.j.brown@uea.ac.uk;
Schuster, U., University of East Anglia, Norwich, United Kingdom, p.j.brown@uea.ac.uk;
Watson, A. J., University of East Anglia, Norwich, United Kingdom, a.watson@uea.ac.uk;
Cunningham, S., National Oceanography Centre, Southampton, United Kingdom, scu@

noc.soton.ac.uk;
McDonagh, E., National Oceanography Centre, Southampton, United Kingdom, elm@

noc.soton.ac.uk
UPDATED NATURAL AND ANTHROPOGENIC CARBON TRANSPORT AND 
INVENTORY OF THE SUBTROPICAL NORTH ATLANTIC
Current models suggest that the North Atlantic carbon sink is increasing in line with 
rising atmospheric CO2 levels. Recent carbon measurements in the subtropical North 
Atlantic suggest that the carbon sink in the North Atlantic basin is less than expected, with 
the majority of the sink occurring towards the south before being transported into the 
North Atlantic as part of the upper limb of the meridional overturning circulation. Here 
we use data from two recent cruises, the third occupation of 24.5Â N in 2004 and the 
first with carbon measurements of 36 N in 2005, to calculate new inventories of natural 
and anthropogenic carbon for the subtropics and to compare to previous estimations 
from 1998 and 1992 along 24.5 N. The air-sea CO2 flux is derived from calculations of 
carbon transport across the two recent sections, and compared to the flux derived from 
measurements of pCO2 in the sea surface. Together these are the most recent data in the 
subtropics to give an indication of the variability of the meridional carbon transport, and 
the changing dynamics of the North Atlantic carbon system.
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PICOPLANKTON COMMUNITY DYNAMICS ACROSS THE WESTERN PACIFIC 
WARM POOL
As part of a study investigating phytoplankton physiology in the Western Pacific Warm 
Pool, we measured group-specific rates of picoplankton growth and protozoan grazing.  
In January-February 2007, depth-specific rates were estimated at stations along a tran-
sect from Hawaii to Australia, spanning both the equator and the Warm Pool.  Modified 
dilution experiments were conducted on shipboard and analyzed by flow cytometry, 
HPLC, and microscopy to distinguish taxon-specific differences in growth and grazing.  
Experiments were amended with ammonia additions to assess the extent of nutrient-lim-
ited growth across the region.  Preliminary results suggest regional differences in nutrient 
limitation, growth rates and grazing pressure as well as varying controls on the component 
populations of the picoplankton community.
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PROCHLOROCOCCUS MARINUS AS AN OCEANIC SOURCE OF METHYL 
IODIDE (CH3I)
The oceans are the dominant source of atmospheric methyl iodide (CH3I), however 
mechanisms responsible for its production are poorly understood. Experiments were 
conducted in the laboratory to determine whether Prochlorococcus marinus is a signifi-
cant global producer of CH3I. CH3I production was measured over time (approximately 
30 days) in sealed culture vessels containing P. marinus using purge and trap methods in 
combination with gas chromatography mass spectrometry (GC/MS). During log phase, 
high light adapted P. marinus species (CCMP1986) produced 1.8 x 10-11 pmol CH3I cell-
1 day-1. Earlier work of this type reported a rate of 2.8 x 10-8 pmol CH3I cell-1 day-1 for 
the same species. Other phytoplankton species have shown to produce between 2.5 x 10-7 
- 3.2 x 10-5 pmol CH3I cell-1 day-1 depending on the species. Preliminary results suggest 
low light adapted P. marinus (CCMP 1427) may produce CH3I at a higher rate. The im-
portance of P. marinus as a CH3I producer relative to other algal species will be estimated.
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MAPPING OF HYPOXIC ZONE IN THE MISSISSIPPI BIGHT IN THE SUMMER OF 2006
Based upon detection of near-hypoxic waters in early August 2006, two cruises were 
conducted in mid August 2006 to sample a grid of 22 sites south of the Mississippi barrier 
islands. The prime objectives were to map the extent of the hypoxic region along with the 
physical environment (temperature, salinity, and currents). Profiles of dissolved oxygen, 
temperature, pressure, conductivity, turbidity, and currents were measured at each station. 
Oxygen was measured using YSI 6030 and Sea-Bird SBE 43 probes. Salinity and dissolved 
oxygen values were verified by analysis of discrete water samples. Bottom-water hypoxia 
was detected by hydrocasts at seven stations, extending seaward to ~20 m water depth 
near artificial fishing reef FH2 and extending along the 10-m isobath from Ship Island 
to Petit Bois Pass. Winkler analyses confirmed hypoxia at four of these stations, with the 
other three having values <2.8 mg/L. Eleven stations had values <3.0 mg/L.  The water 
column was highly stratified throughout the region”in some cases with several pronounced 
pycnoclines”consistent with isolation of bottom waters from the oxygenated surface waters. 
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OCEAN LITERACY ALLIANCE - HAWAII:  ESTABLISHING A FRAMEWORK FOR 
COLLABORATION
The ocean environment is central to many science, technology, engineering, and math-
ematics (STEM) education initiatives in Hawaii.  To ensure the greatest possible success 
for these activities and to minimize duplication of efforts, we must create new avenues 
for collaboration among key stakeholders, including scientists, educators, and govern-
ment agencies.  Toward this end, we recently founded the  Ocean Literacy Alliance-
Hawaii.  Sponsors include the federal Interagency Working Group for Ocean Education 
(IWG-OE), National Science Foundation, National Oceanographic and Atmospheric 
Administration (NOAA), and numerous partners from the University of Hawaii.  Our 
overarching goal is to establish a framework for collaboration in ocean science education 
in Hawaii.  At the inaugural workshop (November 2007), participants review ongoing ef-
forts, strengthen existing collaborations, and develop strategies to build new partnerships.  
A key outcome will be a resource guide for ocean science education in Hawaii, which we 
offer as a national model.
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COMBINING FLOW CYTOMETRY AND REAL-TIME PCR TO DEMONSTRATE 
PHAGOTROPHY IN THE TOXIC HAPTOPHYTE PRYMNESIUM PARVUM
Studies with phagotrophic organisms are limited by a series of methodological constraints. 
To overcome problems related to the detection and enumeration of prey fed upon by 
mixotrophic and heterotrophic organisms, we combined flow cytometry with the sensitiv-
ity and specificity of a real-time PCR assay. Flow cytometry was used to detect and score 
feeding Prymnesium parvum cells based on the fluorescence of the prey (Rhodomonas 
sp.) as well as for detection of food vacuoles labelled with a pH dependent acidotropic 
probe. Furthermore, flow cytometry was used to separate and sort Prymnesium parvum 
cells from Rhodomonas sp. cells. The sorted cells were collected for DNA extraction and 
a Taqman real-time PCR assay. The Ct (cycle threshold) values of Rhodomonas sp. signal 
from the sorted Prymnesium parvum cells decreased over time, corresponding with the 
decrease in the ingestion rates calculated based on the flow cytometry results, suggesting 
that flow cytometry and real-time PCR is a powerful and fast method to confirm phagot-
rophy among mixotrophic algae.
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THE GLOBAL OCEAN TRANSIT TIME DISTRIBUTION COMPUTED WITH AN 
EDDY RICH GENERAL CIRCULATION MODEL
Transit time distributions (TTDs), or age spectra, provide a powerful conceptual frame-
work for evaluating and interpreting the advective-diffusive transport properties of 
geophysical flows. Most calculations and practical applications of TTDs to date have 
considered only the case of steady circulations with parameterized turbulent mixing. We 
are computing the global ocean TTD for the unsteady, but statistically stationary, flow 

using an ensemble of impulse boundary propagators in an eddy-rich general ciculation 
model. In this presentation we will provide an overview of the structure of the computed 
TTD, consider the convergence properties of the TTD as a function of ensemble size and 
space-time coarsening, and consider the utility of TTDs as a metric for testing eddy mix-
ing parameterizations in coarse resolution models.
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AN OPERATIONAL ARRAY FOR MONITORING THE ATLANTIC MERIDIONAL 
OVERTURNING CIRCULATION AT 26Â N
The first objective of the RAPID programme is to establish a pre-operational prototype 
system to continuously observe the strength and structure of the Atlantic meridional over-
turning circulation (MOC). Observing the Atlantic MOC is the fundamental observational 
requirement of a programme to assess the role of the Atlantic thermohaline circulation 
(THC) in climate. The Rapid-MOC array measures: 1. Gulf Stream transport through 
Florida Strait by cable and repeat direct velocity measurements; 2. Ekman transport by 
satellite scatterometer; 3. deep western boundary currents by direct velocity measurements; 
4. basin-wide interior baroclinic circulation from moorings measuring vertical profiles of 
density at the boundaries and on either side of the Mid-Atlantic Ridge; and 5. barotropic 
(reference level) fluctuations using bottom pressure recorders. The system first became 
operational in late March 2004 and is expected to continue until at least 2014. We show 
that the zonally integrated meridional flow tends to conserve mass, with the fluctuations 
of the different transport components largely compensating at periods longer than 10 days. 
We take this as experimental confirmation that the Rapid array is measuring the MOC.
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IRON AND SILICON CO-LIMITATION IN THE EQUATORIAL PACIFIC
The roles of Si and Fe as limiting nutrients in the equatorial Pacific were investigated 
in December 2004 and September 2005 between 100Â W and 140Â W longitude. The 
results of nine mesocosm experiments showed that Si additions increased silicic acid 
use, but did not promote significant changes in Chl a accumulation or nitrate depletion.  
Additions of Fe dramatically increased Chl a and increased the consumption of both 
nitrate and silicic acid. This response was amplified when Fe and Si were added together.  
Iron and Si each limited Si uptake rates by nearly equal amounts and addition of Si and Fe 
together led to the greatest increases in Si uptake.  Measures of the Si content of individual 
diatoms using SXRF showed no response of cellular Si to added Fe, but cellular Si levels 
increased nearly two-fold with added Si. The data suggest that diatoms in the equatorial 
Pacific are co-limited by Si and Fe with the mechanism of co-limitation being that Si limits 
rates of Si uptake and frustule silicification, while Fe limits the rates of organic matter 
production and  cell division.
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OPERATIONAL OCEAN MODELING AT THE NAVAL OCEANOGRAPHIC OFFICE
The Naval Oceanographic Office (NAVOCEANO) provides the Navy with a suite of 
operational circulation and wave forecast products ranging from the global ocean through 
the coastal regions to the surf zone. These models forecast ocean properties in 3 dimen-
sions up to 72 hours, and all products are updated daily. A number of observation data 
sources, including sea surface temperature and altimetry; fixed and floating buoys; aircraft, 
autonomous profiling systems; and a rowing fleet of gliders, provide real-time data for 
model assimilation and assessment. NAVOCEANO models rely on atmospheric forcing 
from Fleet Numerical Meteorology and Oceanography Center (FNMOC). They run on 
high-power mainframe computers managed by the DoD’s High Performance Computing 
Management Office. We will discuss how NAVOCEANO receives, formats, quality con-
trols, archives, and delivers these data; the infrastructure at NAVOCEANO to moves data 
and products; the resources required; and some of our products. Our tasks extend beyond 
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data delivery as we develop an ocean forecasting team to provide an in-depth understand-
ing of regional ocean processes, assesses products, and provides timely discussions for 
Navy operations.
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AEROSOL IRON SOLUBILITY IN SIZE-FRACTIONATED SAMPLES COLLECTED 
OVER THE NORTH ATLANTIC AND NORTH PACIFIC DURING THREE CO2/
CLIVAR REPEAT HYDROGRAPHY SECTIONS
Aerosol iron solubility continues to be the subject of intense research because of its im-
portance to the biogeochemical cycling of iron.  There have been a variety of analytical 
methods employed to measure iron solubility producing a wide range of results while 
evidence of an overarching factor governing iron solubility remains elusive.  The goal of 
this research is to determine what relationship exists between particle size and aerosol 
iron solubility.  The samples described here were collected during summer 2003 over the 
North Atlantic.  Also reported are samples collected from the North Pacific Ocean during 
summer 2004 and spring 2006.  A Multi-Orifice Uniform Deposition Impactor (MOUDI) 
was deployed during these cruises to collect size-fractionated aerosol samples using a 
low-volume sampling system.  The samples were leached with ultrapure water and the 
leach solution analyzed by high-resolution ICP-MS to determine the soluble iron fraction.  
The filters were subsequently analyzed by energy dispersive x-ray fluorescence to measure 
the insoluble iron fraction. In general, most of the soluble aerosol iron is found on particles 
between 1 and 3 microns in diameter.  Samples collected from within the Saharan Dust 
Plume do not show any clear increase in the fractional solubility of iron with decreasing 
particle size.  This work will also report the fractional solubility of iron for samples col-
lected in other regions of the North Atlantic, as well as from the North Pacific.
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THE BIOGEOCHEMISTRY OF IRON AND COPPER IN ANTARCTIC PENINSULA 
SHELF AND ANTARCTIC CIRCUMPOLAR CURRENT WATERS IN THE 
SOUTHERN DRAKE PASSAGE
Samples for dissolved and leachable particulate iron and copper concentrations, as well as 
for iron and copper speciation, were collected in austral winter 2006 from the southern 
Drake Passage. Samples were obtained from iron-enriched Antarctic Peninsula shelf 
waters out into low iron Antarctic Circumpolar Current (ACC) waters. Complementary 
incubation experiments were employed to investigate sources, bioavailability, and photore-
activity of strong iron-organic complexes using 57Fe as a stable isotope tracer with added 
strong organic ligands. The physico-chemical speciation of dissolved iron and copper in all 
samples and through the incubations was examined using competitive ligand exchange-
adsorptive cathodic stripping voltammetry (CLE-ACSV) with the added ligand salicylal-
doxime. Dissolved and leachable particulate metal concentrations were measured using 
high-resolution inductively coupled plasma mass spectrometry (HR-ICP-MS) techniques.
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VERTICAL STRUCTURE OF MASS AND TURBULENCE IN SEDIMENT-LADEN 
CHANNEL FLOWS
Suspension-laden flows affected by buoyancy stratification occur in rivers, lakes, and 
coastal regions during episodic floods, storm surges, and spring tides. We report new 
observations of the vertical structure of sediment mass and fluid momentum in labora-
tory channel flows transporting high-density suspensions, and which are thus subjected 
to buoyancy stratification. Thus far, we have conducted three series of experiments at flow 
speeds of up to 1.0m/s in a paddle-driven, oval-track flume: 1) clear-water flows, 2) under-
capacity flows with average concentrations of up to 35g/l of ca. 37-micron silicon carbide, 
and 3) capacity flows with average concentrations of up to 56g/l of 75-micron silicon car-
bide and 52g/l of 37-micron silicon carbide. Results of our experiments indicate that sedi-
ment-laden flows, at undercapacity and thus not significantly affected by bedforms, have a 
higher velocity, a reduced Reynolds stress, and a reduced vertical velocity fluctuation (w’) 
than clear-water flows at the same nominal paddle speed. These results are consistent with 
existing notions that high-density sediment suspensions reduce bed friction and suppress 
vertical turbulent mixing in transporting channel flows.
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DNA BARCODING OF MARINE ZOOPLANKTON: ANALYSIS OF SPECIES 
DIVERSITY
The systematic complexity of the marine holozooplankton assemblage, with 7,000 de-
scribed species in 15 phyla, impedes taxonomic analysis of samples and generation of 
global-ocean views of species distribution and diversity.  DNA barcodes (i.e., short se-
quences for species recognition and discovery) provide an accurate means of identifying 
and discriminating known species, and will allow development of molecular approaches 
to rapid species identification.  DNA barcodes, usually partial sequences for the mito-
chondrial cytochrome oxidase I (mtCOI) gene, have now been determined for more than 
1,500 known species of holozooplankton, with initial focus on Atlantic and Arctic regions. 
The growing DNA barcode database will serve the function of a Rosetta Stone: providing 
a key linking the species name, DNA sequence, and morphological characters. The DNA 
barcode database for marine zooplankton is useful to: identify individual specimens, reveal 
cryptic species, describe biogeographical distribution, discover new species, and character-
ize species diversity through environmental sequencing. In the not-too-distant future, DNA 
barcodes may be used in automated taxonomic analysis of known species in zooplankton 
samples, thus freeing experts to focus on the identification and description of new species.
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CARBON FLUX THROUGH THE TWILIGHT ZONE - NEW TOOLS TO MEASURE 
CHANGE
We have started a project to develop the next generation of particle flux collectors to 
answer key science questions associated with fluxes of sinking particles at the Bermuda 
Atlantic Time-series Study (BATS) site.  We will show new flux data using neutrally buoy-
ant sediment traps (NBSTs) as part of the BATS time-series.  These data will include the 
fluxes of major elements- POC, PON, bSi, PIC and mass, as well as different particle types.  
We will also show designs for the “Twilight Zone Explorer” (TZEX), a new NBST that is 
under development.  The TZEX will be capable of collecting multiple samples on longer 
deployments using anti-swimmer controls to inhibit zooplankton from entering the traps, 
and with on board sensors to characterize water column properties.  These flux data will 
be interpreted in context of BATS plankton community structure and variability in pro-
duction and ocean properties determined using remote sensing.  We are also interested 
in engaging additional scientists in collaborations to augment our studies of the ocean’s 
twilight zone (depths below the euphotic zone to about 1000m).

Buffett, G. G., Institute of Earth Sciences, CSIC, Barcelona, Spain, gbuffett@ija.csic.es;
Biescas, B., Marine Technology Unit - CMIMA - CSIC, Barcelona, Spain, biescas@utm.

csic.es;
Sallàres, V., Marine Technology Unit - CMIMA - CSIC, Barcelona, Spain, vsallares@

cmima.csic.es;
Carbonell, R., Institute of Earth Sciences, CSIC, Barcelona, Spain, rcarbo@ija.csic.es;
Pelegrí, J. L., Marine Technology Unit - CMIMA - CSIC, Barcelona, Spain, pelegri@icm.csic.es
SEISMIC IMAGES OF THE MEDITERRANEAN UNDERCURRENT
As part of the European-funded GO Project (www.dur.ac.uk/eu.go) and the Spanish-funded 
Geocean Project, both aimed at exploring the potential of seismic reflection methods in ocean-
ography, we processed multichannel seismic (MCS) data from the Iberian-Atlantic Margin 
(IAM) survey (1993).  The goal was to interpret water column reflections corresponding to 
the Mediterranean undercurrent, a well-known hydrographic feature that initiates in the Strait 
of Gibraltar and flows westward, then northward, guided by bathymetry, buoyancy and the 
earth’s rotation, along the coast of Portugal. Four seismic lines were processed and interpreted, 
beginning near Cape St. Vincent and continuing north, along the undercurrent’s trajectory. 
Interpretations are proposed in the context of current and historical treatises of the undercur-
rent to explain the observed physical oceanographic structures.  Data show laterally contiguous 
thermohaline fine structure which clearly identify the Mediterranean Water and the North 
Atlantic Central Water (NACW) and what are interpreted to be Meddies, or Mediterranean 
Water eddies. We interpret seismically transparent zones to be evidence of well-mixed water 
masses brought on by entrainment of the NACW by the Mediterranean undercurrent.
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Buijsman, M. C., Atmospheric and Oceanic Sciences, UCLA, Los Angeles, USA, mbui@
atmos.ucla.edu;

Kanarska, Y., Lawrence Livermore National Laboratory, Livermore, USA, kanarska1@llnl.gov;
McWilliams, J. C., Atmospheric and Oceanic Sciences, UCLA, Los Angeles, USA, jcm@

atmos.ucla.edu;
Peacock, T., Dept. of Mechanical Engineering, Massachusetts Institute of Technolog, 

Cambridge, USA, tomp@mit.edu;
Echeverri, P., Dept. of Mechanical Engineering, Massachusetts Institute of Technolog, 

Cambridge, USA, paulae@mit.edu
INTERNAL TIDES IN THE LUZON STRAIT: A ROMS-LABORATORY 
COMPARISON
The Luzon strait, situated between the Philippines and Taiwan, features a narrow ridge  
about 100 km wide that rises from a depth of about 3500 m to 500 m. The barotropic tides 
over this ridge generate strong (non-linear) internal waves and solitons. The aim of this 
study is to better understand the internal wave generation mechanisms, local beam over-
turning, and far field low vertical modes in the Luzon strait. For this purpose, experiments 
conducted in a laboratory are compared with solutions of the non-hydrostatic version of 
the Regional Ocean Modeling System (ROMS). In the laboratory experiment a Gaussian 
mount, representing Lan Yu ridge in the Luzon strait, is oscillated horizontally in a strati-
fied water body. In the ROMS experiment a Gaussian mount is also used, however with 
real-world dimensions. To facilitate a better comparison between the experiments, non-
dimensional parameters such as the excursion parameter, slope parameter, and Froude 
number are equalized. The experiments are conducted for single and multiple forcing 
frequencies, various tidal amplitudes, different stratification, and varying bathymetries. 
Preliminary results indicate a relatively good agreement between the experiments in the 
locations of the internal wave beams and the phases of the velocities along the beams.

Bullister, J. L., NOAA-PMEL, Seattle, USA, John.L.Bullister@noaa.gov;
Sonnerup, R. E., JISAO, Seattle, USA, rolf@u.washington.edu;
Wisegarver, D. P., NOAA-PMEL, Seattle, USA, David.Wisegarver@noaa.gov
ESTIMATING DECADAL CHANGES IN ANTHROPOGENIC CARBON IN THE 
INDIAN OCEAN USING CFCS AND SULFUR HEXAFLUORIDE
As part of the CLIVAR Global Repeat Hydrography Program, a meridional hydrographic 
section was occupied in the Indian Ocean in 2007, nominally along 85-95oE from 65oS to 
20oN.  The 2007 section repeated a section occupied in 1995 as part of WOCE.  In addi-
tion to the suite of WOCE physical and chemical measurements made on both occupa-
tions, measurements of dissolved sulfur hexafluoride (SF6) were made concurrently with 
the Chlorofluorocarbons (CFCs) on the 2007 section.  The tracers provide information on 
the rates and pathways of ventilation in this region, and where changes in surface forcing 
(e.g. anthropogenic carbon dioxide, temperature, salinity) can propagate into the interior 
of the ocean on decadal time scales along this section.  The use of two complementary 
transient tracers provides information on the impacts of mixing on tracer-derived ages, 
and on changes in tracer ages. Significant changes in CFC concentrations, CFC-derived 
ages, and dissolved inorganic carbon (DIC) concentrations were observed between 1995 
and 2007 along the section. We used the SF6 measurements and a simple modeling ap-
proach to estimate the impact of mixing on observed tracer-derived water mass ages and 
age changes along the section.  The combined CFC and SF6 data also were also used to 
constrain the transit time distributions (TTDs) and uptake of anthropogenic CO2 in the 
waters of this region. 

Bulusu, S., University of South Carolina, Columbia, USA, sbulusu@geol.sc.edu;
MURTY, V. S., National Institute of Oceanography, Goa, USA, vsnmurty@nio.org
INTERANNUAL VARIABILITY OF SEA SURFACE SALINITY FROM ARGO 
PROFILES AND HYCOM SIMULATIONS IN THE TROPICAL INDIAN OCEAN
The Argo salinity profiles and the 1/12  global Hybrid Coordinate Ocean Model 
(HYCOM) simulations during January 2002 - February 2007 are analyzed to understand 
the interannual variability of Sea Surface Salinity (SSS) in the tropical Indian Ocean. We 
have selected 2 boxes located in the eastern equatorial Indian Ocean (EIO: 5 S-5 N, 90 -95 
E) and Southeastern Arabian Sea (SEAS: 5 -9 N, 72 -76E). The HYCOM SSS at the Argo 
float’s location compared well with Argo SSS in each box. HYCOM SSS lies within the 
range of Argo SSS in all the years, except in 2006 when the positive Indian Ocean Dipole/
Zonal Mode (IODZM) event developed off Sumatra. In the EIO box, Argo SSS dropped 
sharply from April to December 2006 giving rise to peak interannual Sea Surface Salinity 
Anomaly (SSSA) of -0.9 in December 2006. This anomalous SSSA is related to the advec-
tion of low salinity waters from the eastern Bay of Bengal into the EIO due to the anoma-
lous surface circulation during IODZM 2006.  In the SEAS box, more freshening (negative 
SSSA) is noticed during January - February 2006 prior to the IODZM 2006 that developed 
off Sumatra coast during July - December 2006. In contrast to the negative SSSA variation 
in the EIO box, the SSSA is more positive in the SEAS during IODZM period.

Bunge, L., Florida State University, Tallahassee, USA, bunge@ocean.fsu.edu;
Clarke, A. J., Florida State University, Tallahassee, USA, aclarke@ocean.fsu.edu
ASSESSMENT OF INDICES OF INTERANNUAL AND INTERDECADAL 
VARIABILITY IN THE EQUATORIAL PACIFIC
The equatorial Pacific is vast and few long monthly records of climate variability exist.  
One record is the more than 150 year long estimate of the sea surface temperature (SST) 
index NINO3.4, based on the analysis by Kaplan et al. (1998).  Another, since 1882, is the 

Tahiti minus Darwin Southern Oscillation Index (SOI) and a third is the Î´O18 coral proxy 
of NINO3.4 SST from Palmyra (Cobb et al. 2003).  These records are closely related physi-
cally and therefore should be highly correlated.  Decadal and longer variability of NINO3.4 
and SOI indices agrees well after 1950 (r=0.92), but not before 1950 (r=0.12).  The coral 
record, which does not care about imprecise measurements before 1950, shows that both 
the NINO3.4 and the SOI decadal indices may be in error  before 1950 because both 
individually are well correlated with the coral after 1950, and less well correlated before 
1950.  We have used an improved data set (Rayner et al. 2005) and constructed equatorial 
SOI and night time air temperature series over the NINO3.4 region to obtain better agree-
ment before and after 1950.

Burgman, R. J., RSMAS / University of Miami, MIami, USA, rburgman@rsmas.miami.edu;
Clement, A., RSMAS / University of Miami, Miami, USA, aclement@rsmas.miami.edu;
Mitas, C., RSMAS / University of Miami, Miami, USA, cmitas@rsmas.miami.edu;
Chen, J., University of Maryland, College Park, USA, jchen@gmao.gsfc.nasa.gov;
Esslinger, K., RSMAS / University of Miami, Miami, USA, kesslinger@rsmas.miami.edu
EVIDENCE FOR ATMOSPHERIC VARIABILITY OVER THE PACIFIC ON DECADAL 
TIMESCALES
An index of Pacific  decadal variability ( PDV ) based on a multivariate empirical orthogo-
nal function ( EOF ) analysis of NCEP reanalysis is used to extract associated signals in 
satellite-based measurements of atmospheric parameters. This index captures the 1976 
- 1977 ENSO-like warming shift of sea surface temperatures ( SST ) as well as a more 
recent transition of opposite sign in the 1990s. Utilizing satellite measurements of water 
vapor, wind speed, precipitation, long-wave radiation, as well as surface observations, our 
analysis shows evidence of the atmospheric changes that accompanied ENSO-like inter-
decadal SST changes.  Our analysis suggests changes in atmospheric circulation, forced in 
the tropics, effect northeastern subtropical SST’s via changes in water vapor, clouds, and 
radiation, with no indication in the wind speed that these changes are due to changes in 
the surface heat flux. Together, these results suggest that there are decadal-scale changes 
in the atmosphere involving circulation, water vapor, clouds and radiation that may play a 
role in PDV, and are worthy of further study.

Burke, P. B., NOAA / NOS / CO-OPS, Silver Spring, USA, pat.burke@noaa.gov;
Paternostro, C. L., NOAA / NOS / CO-OPS, Silver Spring, USA, christopher.paternos-
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Glebushko, K., ARTI / NOAA / CO-OPS, Silver Spring, USA, katerina.glebushko@noaa.gov;
Rear, L. V., NOAA / NOS / CO-OPS, Silver Spring, USA, laura.rear@noaa.gov
COMPARISON OF TIDAL CURRENTS IN THE HUDSON RIVER DURING SPRING 
AND FALL 2006
NOAA’s National Current Observation Program deployed 20 bottom-mounted acoustic 
Doppler current profilers at 10 stations during both the spring and fall of 2006.   Moorings 
spanned the length of the upper river from Poughkeepsie to the locks at Troy at 15 to 30 
river kilometers spacing.  Data collected was used to investigate the influence of freshwa-
ter flow on tidal currents in the Hudson River as requested by the Hudson River Pilots.  A 
long-term station was placed at the George Washington Bridge to determine tidal forcing 
near the mouth of the river.  Tidal currents were semidiurnal and rectilinear.  In the spring, 
the flow tends to decrease flood speeds and increase ebb speeds by about 15 cm/s on 
average at 5 meters depth.  This results in delaying the slack before flood and advancing 
the slack before ebb 15 to 45 minutes.  These speed and timing effects increase from the 
midriver to the locks.  Results of the harmonic analyses and the nontidal influence on the 
variability of the resultant harmonic constituents are presented.

Burnett, W. C., Florida State University/Oceanography, Tallahassee, USA, wburnett@
mailer.fsu.edu;
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ASSESSING THE DRIVING FORCES OF SUBMARINE GROUNDWATER 
DISCHARGE
Submarine groundwater discharge (SGD) represents an unquantified pathway for nutri-
ents and other dissolved constituents from land to the coastal ocean. It is now recognized 
that a considerable amount of seawater, in addition to terrestrial freshwater, is also recircu-
lated through coastal aquifer systems. However, we still lack an adequate understanding of 
the relative importance of SGD driving processes. Predictive capabilities require a higher 
level of insight than is now available. We have been evaluating SGD forcing parameters 
at a NE Gulf of Mexico site by a combination of long-term radioisotope measurements, 
hydrological/geophysical investigations, and numerical modeling. Our results indicate 
that tidally-driven seawater recirculation accounts for ~95% of the fluid flow through 
these sediments. Numerical modeling and field assessments show that the total (fresh and 
saline) 24-hour average flow per meter width of shoreline ranges from ~5 to 85 m3/day 
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with higher flows during spring tides and wet periods. If SGD nutrient fluxes from this site 
are extrapolated to the Florida Gulf coast, they are comparable to regional rivers, although 
SGD likely accounts for only a small amount of “new” nutrients.

Burrell, C. T., Hampton University, Hampton, USA, christopher.burrell@pipeline.hamp-
tonu.edu;

Dietrich, A. M., Virginia Tech University, Blacksburg, USA, andread@vt.edu;
Cerrato, J. M., Virginia Tech University, Blacksburg, USA, jcerrato@vt.edu;
Falkinham, J. O., Virginia Tech University, Blacksburg, USA, jofiii@vt.edu
MANAGING MANGANESE IN DRINKING WATER: AN ASSESSMENT FOR 
MIRCOBES AND METALS
Manganese can be released and cause aesthetic problems in the drinking water systems 
worldwide.  The relationships between metals and microbes; at the sediment-water inter-
face; have already been established to assess microbiological implications in natural water 
systems.  Studies have been conducted on the oxidation and reduction of manganese by 
microbes, but their implications in drinking water systems have not been understood 
thoroughly.  Five microbial strains that were recovered from the filtration and sedimenta-
tion basins of a water treatment plant in Blacksburg, Virginia were selected to conduct this 
research.  The strains were found to be capable of performing oxidation of Mn (II) to Mn 
(IV) when inoculated in a Mn-oxidation selective broth medium.  Mn (II) present at con-
centrations equal or less than 0.05 mg/l in the broth medium used for this study had no 
effect on the growth of the five strains evaluated.  Mn(II) inhibited growth of these strains 
when present at a concentration of 0.08mg/l.  The results from this research suggest that 
microbial manganese oxidation takes place in drinking water systems and that it could 
encourage manganese being released and deposited.

Busalacchi, A. J., ESSIC/University of Maryland, College Park, USA, tonyb@essic.umd.edu;
Hackert, E. C., ESSIC;
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Mutugudde, R., ESSIC
ROLE OF SALINITY ASSIMILATION IN A HYBRID COUPLED MODEL FOR THE 
TROPICAL PACIFIC
With the ever-increasing number of Argo data, the targeted launch date of Aquarius 
in March, 2009 and the soon-to-be available Soil Moisture and Ocean Salinity (SMOS) 
satellite observations in fall 2008, important work still needs to be done investigating the 
impact that salinity will have on ENSO forecasts.  In previous work, we have shown that 
assimilation of salinity along with other key variables improves the initial state for ENSO 
prediction (e.g. Hackert et al., 2007).  For example, retrospective hindcasts of subsurface 
temperature along the thermocline, sea level in the western Pacific, and SST in the NINO3 
region are all improved when assimilating salinity.   Here we will present results that show 
that Ensemble Reduced Order Kalman Filter (EROKF) data assimilation of salinity leads 
to more accurate ocean forecasts using a Hybrid Coupled Model (Zhang et al., 2006).  In 
particular, we will show results of sea level, SST and zonal wind stress for recent El Nino 
cases (1997, 2002 and 2006).

Bushinsky, S. M., Monterey Bay Aquarium Research Institute (MBARI), Moss Landing, 
CA, USA, sethb@mbari.org;

Friederich, G. E., MBARI, Moss Landing, CA, USA, frge@mbari.org;
Chavez, F. P., MBARI, Moss Landing, CA, USA, chfr@mbari.org
CARBON DIOXIDE AIR-SEA FLUX PATTERNS IN THE NORTHEAST PACIFIC: 
1993-2007
Air-sea carbon dioxide flux estimates for the coastal Northeast Pacific have been highly 
variable and uncertain. By analyzing data collected over the last 14 years in a region ex-
tending from Vancouver Island to the Baja California Peninsula and extending out 300 km 
from the North American coast, we will attempt to reduce this uncertainty and explain 
the patterns and variability seen in sea surface pCO2 measurements. This is the most 
comprehensive set of pCO2 measurements gathered for this area, taking data from fixed 
moorings and shipboard observations. Seasonal variability within 150 km of the coast is 
largely dominated by wind-driven coastal upwelling, while seasonal temperature cycles 
are primarily responsible for offshore variability. Multi-year variation is primarily due to 
the El-Nino Southern Oscillation. Additionally, we expect that the North-South gradation 
of pCO2 can be partially explained by the level of preformed nitrogen in upwelling source 
waters resulting from latitudinal differences in initial water mass formation. Despite pe-
riods of high sea to air CO2 fluxes in the Northeast Pacific coastal region, the overall net 
air-sea CO2 flux appears to be nearly balanced.

Byrne, D. A., School of Marine Sciences, University of Maine, Orono, USA, dbyrne@
umeoce.maine.edu

SATELLITE-BASED MEASUREMENTS OF OCEAN CLIMATE VARIABILITY IN 
THE AGULHAS CURRENT SYSTEM
Interocean leakage from the Agulhas Current constitutes an important pathway in the 
Atlantic meridional overturning circulation. As this Indian Ocean source of thermocline 
and intermediate water is saltier and warmer than Pacific Ocean waters entering via 
the Drake Passage, the characteristics and volume of the Agulhas leakage will influence 
global salt and heat balances; it thus constitutes a significant benchmark of ocean climate. 
Occurring over fairly large spatial scales, the Agulhas leakage demonstrates significant 

temporal and spatial variability on the mesoscale, presenting difficulties for in situ sam-
pling programs.  Satellite altimetry provides one of the most promising sources of obser-
vations for monitoring such oceanic variability and its long-term trends. We investigate 
the Agulhas leakage and evaluate our ability to measure it with satellite altimetry.  Our 
study synthesizes information from the Jason and T/P altimeter missions and profile 
data. Historic profiles are combined into a streamfunction climatology, allowing heat, 
salt, and mass transports to be estimated from steric height in the study region. These are 
compared with in situ  estimates from a recent field program, the Agulhas-South Atlantic 
Thermohaline Transport Experiment (ASTTEX).

Byun, D. S., National Oceanographic Research Institute, Incheon, Republic Of Korea, 
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UNLOCKING ROLE OF THE EAST CHINA SEA CURRENT SYSTEM IN THE 
COCHLODINIUM POLYKRIKOIDES BLOOM CONUNDRUM OF THE SOUTH SEA 
OF KOREA
The first severe  Cocholdinium polykrikoides harmful algal bloom occurred in the coastal 
waters of the South Sea of Korea in 1995. Surprising this red tide started offshore, unlike 
most algal blooms which commonly start in eutrophic coastal waters. Its subsequent de-
velopment and movement towards the shore caused US$95.5 million losses in the Korean 
aquaculture industry, including the devastation of coastal fin-fish and shellfish farms, 
and devastated natural ecosystems. Severe red-tide blooms have become an annual sum-
mertime event since the 1995 outbreak, causing massive marine organism mortalities and 
considerable financial losses. In this study, we suggest a possible hypothesis for the mecha-
nism responsible for annual summertime Cocholdinium polykrikoides red-tide bloom 
outbreaks in the South Sea of Korea (SSK). We explain the main outbreak processes in the 
SSK through a large-scale understanding of the summer current circulation system of the 
East China Sea from observed data and a model simulation combined with information 
on the ecological and physiological characteristics of C. polykrikoides.

Cabanes, C., Laboratoire de Physique des Océans, Brest, France, cecile.cabanes@ifremer.fr;
Lee, T., NASA, Jet Propulsion Laboratory, Pasadena, USA, Tong.Lee@jpl.nasa.gov;
FU, L. L., NASA, Jet Propulsion Laboratory, Pasadena, USA, llf@pacific.jpl.nasa.gov
MECHANISMS OF INTERANNUAL VARIATIONS OF THE MERIDIONAL 
OVERTURNING CIRCULATION OF THE NORTH ATLANTIC OCEAN
We investigate the nature of the interannual variability of the meridional overturning 
circulation (MOC) of the North Atlantic Ocean using an ECCO (http://www.ecco-group.
org) assimilation product for the period of 1993-2003. The time series of the 1st Empirical 
Orthogonal Function (EOF) of the MOC is found to be correlated with the North Atlantic 
Oscillation (NAO) index while the associated circulation anomalies correspond to cells 
extending over the full ocean depth. Model sensitivity experiments suggest that the wind 
is responsible for most of this interannual variability, at least south of 40N. A dynamical 
decomposition of the meridional stream function allows us to look further into the mech-
anisms. In particular, we examine the contributions associated with (1) the Ekman ï‚ow 
and its depth-independent compensation, (2) the vertical shear ï‚ow, (3) the barotropic 
gyre ï‚owing over zonally varying topography. The Ekman dominates shorter time scales 
( 1.5 - 3yr) while vertical shear is important for longer time scales ( (3-10yr). The latter is 
primarily caused by heaving of the pycnocline in the western subtropics associated with 
the stronger wind forcing.

Caceres, R. I., University of Puerto Rico, Rio Piedras, San Juan, Puerto Rico, ritirene@
hotmail.com;

Ortiz-Zayas, J., University of Puerto Rico, Rio Piedras, San Juan, Puerto Rico, jorgeor-
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Valdes, E., Disney’s Animal Kingdom, Orlando, Florida, USA, Eduardo.V.Valdes@disney.com
POPULATION DYNAMICS AND NUTRITIONAL VALUE OF EPILITHIC ALGAE 
IN ARTIFICIAL REARING PONDS ASSOCIATED TO THE REINTRODUCTION OF 
THE PUERTO RICAN CRESTED TOAD
Bufo lemur is the endemic toad of Puerto Rico.  This species was declared endangered 
in 1987.  To assist in its recovery, five rearing ponds were built during 2005-2006 as part 
of the species reintroduction program.  Three rearing ponds are located in the north 
(Arecibo) and two in the south near Coamo and GuÍ¡nica, Puerto Rico. This research 
focuses on the nutrition requirements of Bufo lemur’s tadpoles during rearing. We will 
assess the nutritional value of periphyton, the major observed food source of the Bufo 
lemur tadpoles. For a period of two months, four of the five artificial rearing ponds will be 
examined for algal biomass growth (as ash-free dry mass and chlorophyll a) and commu-
nity composition.  Nutritional analyses of the periphyton (dry matter, fiber, crude protein, 
amino acids, fat, pigments, fatty acids, macro and micro minerals) will also be performed.  
The results from this study could be used to improve the feeding of B. lemur tadpoles 
raised in captivity and could also improve the environmental conditions of the rearing 
ponds in Puerto Rico.
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SURFACE AND SUBSURFACE GEOSTROPHIC CURRENT VARIABILITY FROM 
ALTIMETRY
Satellite altimetry data from TOPEX/POSEIDON and Jason-1 were used in conjunction 
with GRACE geoid data as well as historical hydrographic profiles from the World Ocean 
Atlas 2005 to calculate the geostrophic currents at surface and subsurface levels in the 
Indian Ocean basin during Indian Ocean Dipole periods: 1994-95, 1997-98, 2002-03 and 
2006. The results of this method were validated with currents measured with Acoustic 
Doppler Current Profiler (ADCP) moorings. The measured and computed currents 
compared reasonably well. Seasonal features such as the Wyrtki Jets and Equatorial 
Undercurrent are visible in the computed currents. The purpose of this study is to observe 
the influence of the Indian Ocean Dipole on subsurface circulation.

Cahill, B., Rutgers University, New Brunswick, USA, cahill@marine.rutgers.edu;
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THE EVOLUTION OF COASTAL OPTICS ASSOCIATED WITH A TURBID PLUME 
AND FEEDBACKS ON NEARSHORE PHYSICS
The optical properties associated with a turbid coastal plume and their feedback on 
nearshore physics and ecosystem dynamics are examined using a three-dimensional 
bio-physical model. Visible satellite imagery of the New York / New Jersey Bight in April 
2005 shows distinct regions of highly turbid water of differing optical properties associated 
with the Hudson River plume, bulge and coastal current circulation driven by a freshwater 
discharge event in excess of 4000 m3s-1. Water types characteristic of the river plume and 
open shelf are parameterized as variable light attenuation length scales, and simulations 
of April 2005 conditions are evaluated against field observations in terms of upper ocean 
temperature structures, baroclinic circulation and biological productivity. Increases in 
chlorophyll concentration in the upper water column decrease the transmission of light 
and result in a change in water temperature. Compared with the open shelf, the river 
plume simulations result in a deeper and warmer surface mixed layer (~†1o), a sharper 
temperature gradient, colder bottom water and enhanced productivity, highlighting the 
importance of biogeochemical feedbacks on nearshore physics in coastal systems.
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SPATIAL AND TEMPORAL VARIABILITY OF CARBON DIOXIDE SIGNALS AND 
THE BIOGEOCHEMICAL CONTROLS IN THE SOUTH ATLANTIC BIGHT
The US South Atlantic Bight is shallow and the water column is generally vertically well 
mixed. It has abundant inputs from rivers and salt marshes on the landside and active 
exchanges with the Gulf Stream on the seaside. We synthesize the inorganic carbon re-
search results based on six cruises of regional measurements of pH, pCO2, DIC, TAlk and 
DIC-Î´13C.  PCO2 show dramatic seasonal and spatial variability, particularly in the inner 
shelf, as results of sharp changes in temperature and terrestrial inputs.  DIC production 
as a result of organic carbon remineralization in the inner shelf and its biological removal 
in the mid and outer shelf as well as in the surface slope water also show large seasonal 
and spatial variability. We discuss the seasonal, cross-shelf, and alongshore variability of 
surface water pCO2, DIC dynamics, and the underlying biogeochemical controls using 
field data and simple model analysis. The carbon cycling pattern and the underlying bio-
geochemical driving forces revealed here may have broad implications to research in other 
western boundary current shelves.

Cai, Y. H., The University of Southern Mississippi, Stennis Sapce Center, USA, Yihua.Cai@
usm.edu;

Guo, L. D., The University of Southern Mississippi, Stennis Space Center, USA, Laodong.
Guo@usm.edu

QUANTITATIVE DETERMINATION OF COLLOILDAL ORGANIC PHOSPHORUS 
IN RIVER WATER AND SEAWATER FROM THE GULF COAST REGION
The abundance and variations of colloidal phosphorus (both inorganic/organic) in natural 
waters remain largely unknown.  Samples were collected from the Mississippi River (MR), 
Pearl River (PR, Mississippi), and Bay of St. Louis (BSL) for ultrafiltration and measure-
ments of DIP and DOP in time series permeate samples. DIP concentrations were 0.88-
2.89 ÂµM, decreasing from the MR to BSL and PR, while DOP were 0.24-0.34 ÂµM, 
with the highest in the PR, followed by BSL and MR. Both DIP and DOP show a constant 
permeation behavior during ultrafiltration, allowing the quantitative determination of 
colloidal phosphorus using permeation model. Colloidal (>1 kDa) inorganic phosphorus 
(CIP) was negligible in the MR and BSL (<3%), although CIP became significant in the 

PR, a forested, black water river (~34%).  In contrast, COP dominated in the bulk DOP 
pool, comprising 50-87% with the highest abundance in the PR, followed by BSL and MR. 
Measurable CIP in the PR likely resulted from pedogenic sources.  High COP abundance 
in both freshwater and seawater points to the importance of colloidal phase in the biogeo-
chemical cycling of phosphorus in aquatic environments.

Caissie, B. E., University of Massachusetts Amherst, Amherst, USA, bethc@geo.umass.edu;
Brigham-Grette, J., University of Massachusetts Amherst, Amherst, USA, juliebg@geo.

umass.edu
DEVELOPMENT OF A PALEO-ICE DURATION PROXY IN THE BERING SEA, 
PRELIMINARY RESULTS BASED ON DIATOM ASSEMBLAGES AND SEDIMENT 
GRAIN SIZE
The dramatic reduction in ice extent seen this summer in the Arctic Ocean highlights the 
need to understand natural rates of change of declining sea-ice extent and duration. To ad-
dress this, we are developing a quantitative proxy for paleo-ice duration in the Bering Sea.  
A suite of surface sediments taken onboard the USCGC Healy 0601 and 0702 expeditions 
from a grid of stations across a gradient of sea-ice duration (historically ranging from four 
to nine months of ice cover per year) were analyzed for sediment grain size and diatom 
assemblages.  These sites were then combined with a diatom assemblage dataset of surface 
sediments previously taken from the Bering Sea (Sancetta 1982).  This combined dataset 
now includes sites representative of a full sea-ice duration gradient (zero to twelve months 
of ice per year).  Several methods of machine based learning will be applied to the dataset 
to correlate these and other surface sediment variables (including diatom assemblages and 
morphology, sediment grain size, and the concentration of an organic compound associ-
ated with sea ice diatoms) with mean annual duration of sea ice.

Calabretta, C. J., URI Graduate School of Oceanography, Narragansett, RI, USA, chrisc@
gso.uri.edu;

Oviatt, C. A., URI Graduate School of Oceanography, Narragansett, RI, USA, coviatt@
gso.uri.edu

A CHARACTERIZATION OF BENTHIC MACROFAUNAL COMMUNITIES 
PRESENT AT ANTHROPOGENICALLY IMPACTED ENVIRONMENTS WITHIN 
NARRAGANSETT BAY, RI
Benthic communities were examined over a six year period along a gradient of anthro-
pogenic stress in Narragansett Bay, RI. Historic models of faunal succession describe 
predictable changes in the structure of benthic assemblages with spatial or temporal 
distance from a disturbance. These models have been repeatedly tested and appear to be 
universally applicable for most physical, chemical, or biological disturbances in sub-litto-
ral, soft-bottom habitats. Benthic infaunal communities present at four depositional envi-
ronments within the upper Narragansett Bay were characterized and inter-station differ-
ences in species composition and abundance were examined. Our analysis has identified 
significant anthropogenic impact on the structure of benthic macrofaunal communities 
of Narragansett Bay. The magnitude of this impact was greatest in Mt. Hope Bay where 
exposure to multiple stressors has resulted in persistent low faunal diversity characteristic 
of early stages of species succession. Mirroring what was expected based on historic mod-
els; the successional status of benthic assemblages in Narragansett Bay was found to be 
inversely proportional to the gradient of anthropogenic stress and this relationship appears 
to have persisted over time.

Calado, L., UMASSD - IEAPM, Rio de Janeiro, Brazil, leandro@io.usp.br;
Gangopadhyay, A., UMASSD, New Bedford, USA, avijit@smast.usmassd.edu;
Silveira, I. C., USP, Sao Paulo, Brazil, ilson@io.usp.br
FEATURE-ORIENTED REGIONAL MODELING AND SIMULATIONS (FORMS) FOR 
THE WESTERN SOUTH ATLANTIC, SOUTHEASTERN BRAZIL REGION
The multi-scale synoptic circulation system in the southeastern Brazil (SEBRA) region is 
presented using a feature-oriented approach. Prevalent synoptic circulation structures, 
or ``features’’, are identified from previous observational studies. These features include 
the southward flowing Brazil Current (BC), the eddies off Cape Sao Tome (CST) and off 
Cabo Frio (CF), and the upwelling region off of CST. Their synoptic water-mass (T-S) 
structures are characterized and parameterized to develop temperature-salinity feature 
models. Following the Gangopadhyay et al. (2003) methodology, a synoptic initialization 
scheme for feature-oriented regional modeling and simulation (FORMS) of the circulation 
in this region is then developed. First, the temperature and salinity feature-model profiles 
are placed on a regional circulation template and then objectively  analyzed with available 
background climatology in the deep region. These initialization fields are then used for 
dynamical simulations via the Princeton Ocean Model (POM).  A combination of differ-
ent feature models and climatology fields were then used to dynamically understand the 
relative importance of baroclinic and barotropic instability mechanism for the growth of 
the BC meandering.  Our future plan includes the application of these feature models with 
satellite, in-situ data and advanced data-assimilation schemes.

Calantoni, J., Naval Research Laboratory, Stennis Space Center, USA, joec@nrlssc.navy.mil;
Holland, K. T., Naval Research Laboratory, Stennis Space Center, USA, tholland@nrlssc.

navy.mil
DISCRETE PARTICLE MODEL FOR MEDIUM AND FINE GRAIN SIZE SEDIMENTS
Previous work with a discrete particle model (DPM) to directly simulate motions and 
interactions of every grain within small, but physically relevant domains has been lim-
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ited to coarse size particles having the material properties of quartz immersed in water. 
However, as the grain size decreases from coarse to fine sand the grain-grain interac-
tions transition from being best described as inertial to viscously damped. As grain size 
is decreased further to clay size particles, electrostatic forces of attraction and repulsion 
become dominant. Additionally, one might include the influence of biogeochemical effects 
from polymers and polysaccharides, among others. Likewise, shear induced lift forces 
need to be accounted for to produce suspended loads with fine grains. Here we propose a 
new modeling framework based on DPM for sediment transport in heterogeneous envi-
ronments that uses a multi-scale, multi-physics approach. Specific improvements include 
adding a shear induced lift term and modeling viscous dissipation at grain-grain contacts 
through an effective coefficient of restitution as a function of Stokes number. Comparisons 
are made with laboratory U-tube measurements for bulk transport rates and time-depen-
dent concentration profiles.

Calil, P., Universtity of Hawaii at Manoa, Honolulu, USA, calil@hawaii.edu;
Richards, K. J., University of Hawaii at Manoa, Honolulu, USA, rkelvin@hawaii.edu
GENERATION OF SUBMESOSCALE VORTICITY FILAMENTS AND THEIR 
IMPACT ON PRIMARY PRODUCIVITY IN AN ISLAND WAKE
Strong mesoscale eddies are characteristic in regions of large Eddy Kinetic Energy. 
Elongated submesoscale filaments are generated by the straining of the eddying flow and 
affected by their interaction with the wind field and topographic features. Such filaments 
are associated with large vertical velocities and can act as important pathway for the verti-
cal exchange of fluid between the nutrient-rich waters below the euphotic zone and the 
sun-lit upper ocean.  The steep topography of the Hawaiian Island chain, located in an 
oligotrophic region and subject to strong spatially and temporally varying wind-forcing, 
make it an ideal site for a systematic study of the generation of submesoscale features 
and their environmental impact. Previous model results show an asymmetric behavior 
between cyclones and anticyclones (Calil et al. 2007). Cyclones break down into vortic-
ity filaments as they evolve while anticyclones maintain their coherence and strength 
for longer times. Large strain and relative vorticity rates, as well as nonlinear Ekman and 
advective effects, play an important role in such behavior. Model simulations at higher 
resolutions and subject to different forcing fields will be used to investigate the potential 
role of environmental factors in generating submesoscale vorticity filaments. Implications 
for mixing will be evaluated through the use of Finite-Size Lyapunov Exponents.  Coupled 
biological models will be used to understand the potential effects on the Biology.

CALLIER, M. D., ISMER, Rimouski, Canada, myriamcallier@hotmail.com;
RICHARD, M., IFREMER, La Rochelle, France;
McKindsey, C. W., IML, Mont Joli, Canada;
Archambault, P., ISMER, Rimouski, France
RESPONSES OF BENTHIC MACROFAUNA AND BIOGEOCHEMICAL FLUXES TO 
VARIOUS LEVELS OF MUSSEL BIODEPOSITION: AN IN SITU  BENTHOCOSM 
EXPERIMENT
An in situ experiment was done to determine the influence of differing levels of mussel 
biodeposition on the structure of sandy benthic communities and biogeochemical fluxes. 
Natural benthic communities within sediment cores (benthocosms) were exposed in situ 
over 50 days to 7 different levels of mussel biodeposition. Although biodeposition rates 
increased linearly with mussel density, sediment % organic matter was not correlated 
to mussel density. Despite the high variability between replicate samples, macrofaunal 
community showed trends in relation to increased biodeposition. Important increases in 
the abundance and biomass of opportunistic species (Capitella sp.) were observed in the 
benthocosms exposed to the greatest biodeposition. Sensitive species (e.g. Tellina agilis) 
tended to decrease in abundance and biomass with increasing mussel density. Benthic 
organisms may have contributed to the recycling of organic biodeposits. Oxygen con-
sumption, ammonium, phosphate and nitrite fluxes did not vary significantly between 
treatments. Only the flux of silicate was positively correlated to biodeposition. This study 
presents some useful information on the dose-response relationship (biodeposition - ben-
thic communities and biogeochemical fluxes) to help set mussel production density limits 
to ensure that the environmental carrying capacity are not surpassed.

Cambazoglu, M. K., Georgia Institute of Technology, Savannah,GA, USA, mkc@gatech.edu;
Haas, K. A., Georgia Institute of Technology, Savannah,GA, USA, kevin.haas@gtsav.

gatech.edu;
Hanes, D. M., Pacific Science Center, Coastal and Marine Geology Program, USGS, Santa 

Cruz,CA, USA, dhanes@usgs.gov
NUMERICAL MODELING OF CROSS-SHORE SEDIMENT TRANSPORT AND 
SEASONAL BAR MIGRATION EVENTS
The cross-shore sediment transport on a barred beach is studied by a numerical model. 
The goal is to make simulations of morphological evolution on a seasonal time scale for 
onshore and offshore bar migration events. The numerical model consists of a spectral 
wave driver, REF/DIF-S; a quasi-3D nearshore circulation model, SHORECIRC; and a 
generic energetics based sediment transport model. Simulations are based on a series 
of nearshore field tests conducted near Grays Harbor, WA in which monthly nearshore 
bathymetric surveys show the onshore migration of the sandbar during spring 2001. The 
model is used as a profile model by excluding the longshore variabilities and successfully 
replicates the behavior of the bar between monthly surveys. We have shown in a previous 
study that wave skewness is one of the mechanisms contributing to onshore bar migra-
tion. This study extends the analysis for the effect of wave skewness to much longer time 

scales. The model is also used to help understand the mechanisms of sediment transport 
causing the migration of the bar by analyzing the effects of waves, currents and bed slope.

Camilli, L., Moss Landing Marine Laboratories, Moss Landing, CA, USA, lcamilli@mlml.
calstate.edu;

Pizarro, O., University of Sydney ACFR, Sydney, Australia;
Camilli, R., Woods Hole Oceanographic Institution, Woods Hole, MA, USA
SYNOPTIC ANALYSIS OF CORAL HABITATS AND COASTAL OCEAN 
CHEMISTRY TO INFORM REEF CONSERVATION IN PACIFIC PANAMÍ 
Pacific coral habitats were surveyed to chemically characterize euphotic zone water 
masses while optically capturing patterns of reef architecture, diversity, and benthic mor-
phology.  Multi-scale, spatially contiguous data were collected in the Gulf of Chiriquí using 
conventional SCUBA methods in concert with a towed chemical sensor platform and a 
stereo camera dive sled. Acoustic bathymetry, 3-D optical imaging, in-situ underwater 
mass spectrometry, CTD, chlorophyll, and CDOM, coupled with precision navigation, en-
abled high resolution comparisons of coastal and island habitats. Salinity/ CDOM / CH4 
/ CO2 relationships suggest abrupt, complex mixing of terriginous and anthropogenic 
input near oligotrophic waters being mitigated by cold, hypersaline pulses that potentially 
affect sessile assemblages.  Spatially dense chlorophyll data collected over 300km transects 
permitted thorough SeaWiFs groundtruthing. Chemical measurements and reef mosa-
ics were integrated into a G.I.S. to create thematic water chemistry and benthic habitat 
maps for the Republic of PanamÍ¡. Ecological information was extracted in order to iden-
tify threatened areas and prioritize conservation objectives for surrounding islands and 
coastal marine provinces outside of the protective domain of Coiba Island National Park, a 
UNESCO World Heritage Site.

Campbell, L., Texas A&M University, College Station, USA, lcampbell@ocean.tamu.edu;
DiMarco, S. F., Texas A&M University, College Station, USA, sdimarco@tamu.edu;
Guinasso, Jr., N. L., Geochemical and Environmental Research Group, Texas A&M 

University, College Station, USA, guinasso@tamu.edu
TRAINING THE NEXT GENERATION OF OCEAN SCIENTISTS: AN UPDATE 
ON THE MASTER OF GEOSCIENCES CERTIFICATE IN OCEAN OBSERVING 
SYSTEMS AT TEXAS A&M
Many important global issues facing oceanographers, such as climate change, maintaining 
healthy ecosystems, and sustainable use of marine resources, require long-term observa-
tions. Therefore, there is a need for trained professionals knowledgeable in oceanography, 
in situ ocean observations, remote sensing technologies, data analysis and display (includ-
ing geographic information systems), analytical techniques and modeling to design, build 
and operate the ocean observing systems of today and the future. The mission of the 
Master of Geosciences-Ocean Observing Systems Certificate program at Texas A&M 
University is to provide a fundamental understanding of oceanography and the statistical 
and technical training. The two-year 24 credit-hour program consists of five foundation 
courses and three elective courses. The training program in Ocean Observing Systems is in-
terdisciplinary and includes: in situ ocean observations, remote sensing technologies, data 
analysis and display, geographical information science (GIS), as well as numerical modeling. 
To date, we have graduated our first class of students. The program offers the student scien-
tific and technical expertise, thereby targeting a major obstacle in recruiting, and retaining 
U.S. workers for technological and operational careers, such as ocean exploration.

Campbell, T. J., Naval Research Laboratory, Stennis Space Center, MS, USA, tim.camp-
bell@nrlssc.navy.mil;

Chen, S., Naval Research Laboratory, Monterey, CA, USA, sue.chen@nrlmry.navy.mil;
Gabersek, S., UCAR, Monterey, CA, USA, sasa.gabersek@nrlmry.navy.mil;
Hodur, R., Naval Research Laboratory, Monterey, CA, USA, rich.hodur@nrlmry.navy.mil;
Jin, H., SAIC, Monterey, CA, USA, hao.jin@nrlmry.navy.mil
A COUPLED AIR/OCEAN/WAVE MODELING SYSTEM - DEVELOPMENT AND 
CASE STUDY
Using the Earth System Modeling Framework (ESMF) a coupled air/ocean/wave model-
ing system has been developed.  The system integrates the atmospheric model from the 
Coupled Ocean/Atmosphere Mesoscale Prediction System (COAMPS®) together with 
the NRL Coastal Ocean Model (NCOM) and WAVEWATCHIII into a single executable 
application.  The exchange of fields between the components, which execute on non-over-
lapping sets of processors, is handled by the regridding and inter-processor communica-
tion methods provided by ESMF.  Details of the implementation of the coupled system are 
presented along with results for two region test cases.

Canals, M. F., Department of Ocean and Resources Engineering, University of Hawaii at 
Manoa, Honolulu, USA, mcanals@hawaii.edu;

Pawlak, G., Department of Ocean and Resources Engineering, University of Hawaii at 
Manoa, Honolulu, USA, pawlak@hawaii.edu

VORTEX DYNAMICS AND ENERGY DISSIPATION IN OSCILLATORY FLOW PAST 
COMPLEX BOUNDARIES
The interaction of oscillatory flows with obstacles is a predominant scenario in coastal 
hydrodynamics. Coherent vortical structures are ubiquitous in these flows, and their 
dynamics affect fundamental problems such as sediment transport, wave energy dissipa-
tion and pollutant dispersal. In this study, the transition towards three-dimensionality and 
turbulence is investigated experimentally in the moderate Reynolds number regime, 100 
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< Re < 5000, via laboratory experiments consisting of oscillating flow past an idealized 
roughness element. Detailed flow visualizations shed light on the transition mechanisms: 
the generic elliptical instability, which affects strained vortices, and 3D instabilities af-
fecting shear layer rollup. Digital particle image velocimetry (DPIV) is used in an attempt 
to quantify turbulent dissipation over an oscillation cycle. The results are compared to 
previous studies on transition in oscillatory flow past rippled boundaries, and to elliptical 
instability theory.

Canion, A. K., Dauphin Island Sea Lab, Dauphin Island, USA, acanion@disl.org;
MacIntyre, H. L., Dauphin Island Sea Lab, Dauphin Island, USA, hmacintyre@disl.org;
Phipps, S. W., Weeks Bay National Estuarine Research Reserve, Fairhope, USA, Scott.

Phipps@dcnr.alabama.gov
VARIABILITY IN PRIMARY PRODUCTIVITY MODEL INPUTS ON MULTIPLE 
TIMESCALES: IMPLICATIONS FOR PRODUCTIVITY MONITORING IN WEEKS 
BAY, USA
Although the inputs of primary productivity models are highly variable over hourly to daily 
scales in turbid estuaries, monitoring of productivity in these environments is often imple-
mented on longer timescales. We compared daily, seasonal, and spatial variability in chlo-
rophyll-a, the downwelling light attenuation coefficient (kd), and the photosynthesis-irradi-
ance response parameters (Pm

Chl, αChl) in a shallow estuary in the northern Gulf of Mexico. 
We also used environmental data (nitrate and total suspended solids) to predict the pho-
tosynthesis-irradiance response and used the predictions to supplement in-water optical 
sensor estimates of chlorophyll-a and kd . Our results show that the variability in all primary 
productivity model inputs can be comparable between daily and seasonal timescales but 
that chlorophyll-a concentration is likely the most important variable. The implication of 
these results is that productivity monitoring programs in systems with high biomass should 
invest resources in improving spatial and temporal resolution of chlorophyll-a measure-
ments before increasing the complexity of models used in productivity monitoring.

Canuel, E. A., Virginia Institute of Marine Science, Gloucester Point, VA, USA, ecanuel@
vims.edu;

Bianchi, T. S., Texas A&M University, College Station, USA, tbianchi@tamu.edu
NEW BIOMARKERS AND NOVEL APPLICATIONS OF CLASSIC BIOMARKERS IN 
AQUATIC SYSTEMS: AN OVERVIEW
Organic biomarkers are useful tools in earth science and have widespread applications in 
limnology and oceanography.  Biomarker applications have provided numerous insights 
about present and past aspects of Earth history including: (1) food and energy sources 
available to microbes and higher organisms, (2) microbial chemotaxonomy, (3) sources 
of fossil fuels, and (4) evolution of life on Earth.  Additionally, biomarker studies have the 
potential to provide insights about the biogeochemical sources, transformation, and fate 
of organic matter, which are critical for understanding the effects of natural and human-
induced environmental change. In this session, we will present a review of recent advances 
in the development of new biomarker tools including the use of intact polar lipids for 
tracing microbial sources of organic matter, new insights gained through the application 
of combining Î´D, Î´13C and Î´15N stable isotopes with organic biomarkers, and new 
methods for characterizing polar constituents associated with dissolved organic matter.  
Additionally, we will describe new applications of classic biomarkers to research questions 
in the fields of ecology, biogeochemistry, geomicrobiology and paleo- studies.

Canuto, V. M.,  NASA GISS, New York, USA, Vittorio.M.Canuto@nasa.gov;
Dubovikov, M. S.,  NASA GISS, New York, USA, mdubovikov@giss.nasa.gov;
Clayson, C. A., FSU, Tallahassee, USA, clayson@met.fsu.edu;
Luneva, M. V., FSU, Tallahassee, USA, mluneva@met.fsu.edu
MODELING MESOSCALES IN THE MIXED LAYER
Eddy-resolving computations by Oschlies (2002) show that mesoscale eddies affect the 
depth of the mixed layer (ML) by inducing a strong re-stratification. Thus, modeling 
mesoscales in the ML is a critical problem for coarse resolution OGCMs. In the ML, 
the mesoscale kinetic energy (and therefore, mesoscale diffusivity) reaches its maximum 
which makes the widely used tapering schemes unphysical. We have developed a dynami-
cal mesoscale model for the ML as an extension of the mesoscale model previously de-
veloped for the deep ocean, and which has no adjustable parameters. The new ML model 
was validated using fine resolution (4km horizontal, 40-50 vertical levels) simulations with 
more than 40 numerical experiments under different conditions and situations. Most of 
the numerical experiments were performed in a channel with a wide range variability in 
initial, lateral and bottom topography conditions, mean currents and surface forcings.  
Comparison of the theoretical and simulation results shows a good agreement.

CAO, L., Carnegie Institution, Department of Global Ecology , Stanford, USA, longcao@
stanford.edu;

Caldeira, K., Carnegie Institution, Department of Global Ecology, Stanford, USA, kcal-
deira@globalecology.stanford.edu

OCEAN ACIDIFICATION, CORAL REEFS, AND CO2 STABILIZATION
When atmospheric CO2 dissolves in the ocean, it increases the concentration of hydrogen 
ions(lowers ocean pH), which acts to decrease the concentration of carbonate ions. This 
decrease in carbonate ion concentration decreases the saturation state of calcium carbon-
ate minerals including aragonite, the material of which coral skeletons are made, posing 

significant risks to their survival. Here we predict ocean chemistry conditions for existing 
coral reef locations and conclude that the chemical environment associated with pre-in-
dustrial coral reefs is disappearing rapidly as atmospheric CO2 concentration increases. 
Before the industrial revolution, more than 98% of corals reefs were found in waters that 
were >3.5 times saturated with respect to aragonite. If atmospheric CO2 is stabilized at 
550 ppm, there will be no place left in the ocean with such aragonite saturation levels. 
Temperature, light, and other environmental factors affect coral growth. Nevertheless, the 
loss of ocean water with high aragonite saturation is cause for concern.

Capello, H. E., University of Mississippi, University, USA, hecapell@olemiss.edu;
Ochs, C. A., University of Mississippi, University, USA, byochs@olemiss.edu
SPATIAL AND TEMPORAL VARIATION IN PRIMARY PRODUCTION IN THE 
LOWER MISSISSIPPI RIVER
Although the Mississippi River is the largest river in North America, relatively little is 
known about the potamoplankton community metabolism.  This research investigated 
temporal and spatial patterns in phytoplankton biomass, primary production, and plank-
ton respiration in the Lower Mississippi River.  The study occurred over a twenty month 
period at two locations approximately 420 river km apart.  Every 2-4 weeks, we measured 
primary production at a series of light levels from which production versus irradiance 
(P-I) curves were generated.  From these P-I relationships, and data for photic zone depth, 
surface light intensity, biomass, and algal and bacterial respiration, we created a model for 
autotrophic carbon production and respiration for a representative segment of river water.  
Variations in phytoplankton carbon flux across time and location are compared.

Capet, X., Institute of Geophysics and Planetary Physics, U.C.L.A., Los Angeles, USA, 
capet@atmos.ucla.edu;

Lapeyre, G., Laboratoire de Meteorologie Dynamique, Paris, France, glapeyre@lmd.ens.fr;
Klein, P., Laboratoire de Physique des Oceans, IFREMER, Plouzane, France;
McWilliams, J. C., Institute of Geophysics and Planetary Physics, U.C.L.A., Los Angeles, USA
ROLE OF FRONTOGENESIS IN ENERGY TRANSFERS AT OCEAN SURFACE
Recent observations have shown that surface oceanic flows at mesoscales are associated 
with an inverse kinetic energy (KE) transfer, which contradicts standard arguments of 
Quasi-Geostrophic turbulence. Here we demonstrate that Surface Quasi-Geostrophic 
dynamics (SQG) may explain this behavior. SQG is the QG representation of mesoscale 
flows near vertical boundaries. In this system, the nonlinear transfers of surface KE 
promote an inverse cascade. However, they are locally compensated for by a KE source. 
This source can be linked to the surface frontogenesis mechanisms and to conversion of 
potential energy to KE. As a result, there is a net cascade of kinetic energy towards smaller 
scales.  We provide evidence from numerical simulations of SQG and primitive equation 
models that this mechanism is relevant for the ocean.

Capone, D. G., University of Southern California, Los Angeles, USA, capone@usc.edu;
Hewson, I., University of California, Santa Cruz, USA, hewson@ucsc.edu;
Beinart, R., University of California, Santa Cruz, USA;
Gunderson, T., University of Southern California, Los Angeles, USA, tgunders@usc.edu;
Zehr, J. P., University of California, Santa Cruz, USA, jpzehr@gmail.com;
Sohm, J., University of Southern California, Ls Angeles, USA, sohm@usc.edu;
Guieu, C., Laboratoire d’Océanographie, Villefranche, France, guieu@obs-vlfr.fr
Carpenter, E. J., San Francisco State University, Tiburon, USA, ecarpent@sfsu.edu
DIAZOTROPHS AND DIAZOTROPHY AT THE MEDITERRANEAN DYFAMED SITE
Nitrogen fixation has been implicated as a factor leading to anomalies in nitrogen stable 
isotope distributions and nitrate and phosphate ratios in the Mediterranean basin. 
However, there are relatively few studies which have provided direct observational data for 
the presence and activity of diazotrophs. During three cruises to the central Mediterranean 
DYFAMED time-series station between Nice and Corsica, in Oct 06, Jan and Jul 07, we 
collected samples to enumerate and identify diazotrophs by microscopic and molecular 
methods and to calculate rates of nitrogen fixation at several depths and in different size 
fractions in the upper water column. An experiment testing the response of nitrogen fixa-
tion to phosphate additions was also carried out.  Nutrient concentrations were generally 
low (about 1 uM in Jan) to unmeasurable in the upper water column in July. nifH sequences 
were amplified from about half the samples and are being sequenced for identity. The distri-
butions of diazotrophs will be considered in relationship to the observed rates.

Capps, S. B., University of California at Irvine, Irvine, USA, scapps@uci.edu;
Zender, C. S., University of California at Irvine, Irvine, USA, zender@uci.edu
USING QUIKSCAT SURFACE WIND MEASUREMENTS TO UNDERSTAND WIND 
SPEED VARIABILITY AND SURFACE FLUX IMPLICATIONS
Surface momentum and energy fluxes are non-linearly dependent on wind speed and 
are thus sensitive to its distribution.  Our sensitivity studies have detected large momen-
tum flux increases from using wind speed PDFs versus means.  When accounting for 
feedbacks, significant surface flux changes are realized.  Thus, neglecting to represent 
sub-gridscale winds within a GCM can lead to surface flux and climate biases. We have 
conducted an unprecedented wind speed PDF comparison between QuikSCAT and 
a state-of-the-art GCM. Our findings include positive mean wind speed biases in the 
northern hemisphere trades and southern hemisphere storm tracks.  Seasonally-persistent 
negative shape and mean wind speed biases were found along the ITCZ. Parameterizing 
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wind speed variability using an empirical formulation reduced these GCM biases.  A wind 
speed PDF whose breadth is entirely a function of atmospheric stability should lead to fur-
ther GCM improvements.  Thus, the breadth of this physically-based wind speed PDF will 
be a function of turbulence kinetic energy.  We hope to improve the modeled PDF with 
respect to observations in regions where modeled and observed mean wind speeds agree.

Carder, K. L., University of South Florida/College of Marine Science, St Petersburg, USA, 
kcarder@monty.marine.usf.edu;

Costello, D. K., University of South Florida/College of Marine Science, St Petersburg, 
USA, dkc@monty.marine.usf.edu;

Kaltenbacher, E., SRI International - St Petersburg, St Petersburg, USA, eric.kaltenbach-
er@sri.com;

Peacock, T. G., University of South Florida/College of Marine Science, St Petersburg, USA, 
tpeacock@marine.usf.edu

ENHANCED OPTICAL COMMUNICATION THROUGH THE SEA-AIR 
INTERFACE
For Homeland Security, AUVs have been developed with advanced sensors to acoustically 
and optically inspect our ports, harbors, and infrastructure. Optical and acoustic imagery 
from such systems must be rapidly classified, implying that high-rate data streams are re-
quired. Large ports can be frequency-saturated in the radio frequency (RF) spectrum, but 
optical communications may be effectively employed to provide data links in port-security 
operations.  For an optical link to be practical in such an application, it must support 
communications with both above water and underwater systems.  Maintaining reliable 
optical communications through the air-sea interface is challenging due to ever-changing 
surface characteristics.  We present one option for establishing an optical data link  which 
mitigates the effects of waves diverting optical beams, with an aerial platform relaying 
signals to the home base. We discuss a beam-redundancy method that has demonstrated 
an improvement in data transmission rates across the sea-air interface by a factor of three 
during daylight.   We also discuss a spatial-filtration method that is expected to increase 
the signal-to-noise ratio, and thus data rates, by at least another factor of ten.

Carey, A. E., The Ohio State University, Columbus, USA, carey@geology.ohio-state.edu;
Mendoza, J. A., Universidad Nacional Autónoma de Nicaragua, Managua, Nicaragua, 
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PRELIMINARY ASSESSMENT OF STREAM GEOCHEMISTRY IN WEST CENTRAL 
NICARAGUA DURING BASEFLOW CONDITIONS
A series of water samples was collected from streams in west-central Nicaragua at the end 
of the dry season in April, 2007. Filtered samples were analyzed, using ion chromatogra-
phy and ICP-OES, for major cations, anions and nutrients. Streams in volcanic watersheds 
had lower mean Ca2+ and Mg2+ concentrations and slightly higher Ca:Mg ratios than 
streams in marine carbonate rocks. Dissolved Si concentrations averaged 1.12 mM L-1 in 
the 15 streams sampled, indicating a very high degree of silicate mineral weathering. Mean 
Si, Ca, and Mg concentrations in these streams are higher than those measured in volcanic 
rock dominated watersheds in Panama and in first and second order streams flowing 
through basalts in Costa Rica. These differences may reflect the lithologies and the ages 
of the rocks. N:P molar ratios vary from 6.4 to <1 in the Nicaraguan stream waters, sug-
gesting these streams may be N-limited. In general, the highest phosphate concentrations 
were associated with lower Cl- values, implying that at least a portion of the P is derived 
from chemical weathering sources, although anthropogenic sources cannot be ruled out.

Carilli, J. E., Scripps Institution of Oceanography, University of California San Diego, La 
Jolla, USA, jcarilli@ucsd.edu;

Hughen, K. A., Woods Hole Oceanographic Institution, Woods Hole, USA, khughen@
whoi.edu;

Norris, R. D., Scripps Institution of Oceanography, University of California San Diego, La 
Jolla, USA, rnorris@ucsd.edu;

Grumet, N., Woods Hole Oceanographic Institution, Woods Hole, USA, ngrumet@whoi.edu
CORAL BARIUM/CALCIUM RECORDS OF INCREASED SEDIMENTATION ONTO 
THE MESOAMERICAN REEF
Cores of the massive coral Montastrea faveolata  were collected from four sites across the 
Mesoamerican Reef: Turneffe Atoll and the Sapodilla Cayes in Belize, and Utila and Cayos 
Cochinos Islands in Honduras. Honduras and Guatemala are largely agricultural and have 
steep mountainous terrain in watersheds draining into the Caribbean Sea and affecting 
the southern Mesoamerican Reef. Ba/Ca, a proxy for terrestrial runoff, was measured in 
surface samples from replicate cores at each location, showing that the southern sites are 
significantly more impacted than Turneffe Atoll to the north.  Annual samples of Ba/Ca 
from the sensitive sites Cayos Cochinos and Sapodilla Cayes show an increase in back-
ground Ba/Ca beginning in the 1950’s, and also show several large spikes probably related 
to runoff from hurricanes throughout the 20th century. Approximately monthly measure-
ments of Ba/Ca on a core from the Sapodilla Cayes show an increase in the frequency of 
large runoff events over the length of the record (1935-2005). Changes in growth rates will 
be compared with sedimentation records to elucidate the impact that increases in sedi-
mentation have had on coral health. 

Carlozo, N., University of Maryland-CES/Horn Point Lab, Cambridge, USA, ncarlozo@
hpl.umces.edu;

Radcliffe, G., University of Maryland-CES/Horn Point Lab, Cambridge, USA, gradclif@
hpl.umces.edu;

Fisher, T. R., University of Maryland-CES/Horn Point Lab, Cambridge, USA, fisher@hpl.
umces.edu

TRENDS IN WATER QUALITY IN RESPONSE TO HUMAN POPULATION AND 
LAND USE IN THE DELAWARE, HUDSON, AND CHESAPEAKE BASINS
In preparation for hydrochemical modeling with GWLF, we have analyzed discharge 
and water quality data at eight USGS gauging stations in the drainage basins of three 
Mid-Atlantic estuaries. Although there were decadal scale variations in discharge, there 
were no long-term trends. Water yields varied from 35-60 cm/y, and varied positively 
with latitude due to decreasing evapotranspiration. There were long-term increases in 
N concentrations related to population growth and fertilizer applications, but only a few 
examples of recent decreases due to basin management. There were fewer long-term P 
increases, but more examples of P reductions during the last decade. Average concentra-
tions of N and P during 1995-2005 were positively correlated with developed land within 
the basins and population density, and agricultural land strongly increased N in a manner 
consistent with other basin summaries. These data indicate that agriculture and human 
populations are the primary drivers of degraded water quality and that there has been little 
impact of recent management activities on nutrient inputs to estuaries and coastal waters 
of the Mid-Atlantic region.

Carlson, D. F., Florida State University, Tallahassee, USA, carlson@ocean.fsu.edu;
Clarke, A. J., Florida State University, Tallahassee, USA, aclarke@ocean.fsu.edu
SEASONAL ALONG-ISOBATH GEOSTROPHIC FLOWS AND THE TRANSPORT 
OF KARENIA BREVIS  RED TIDE BLOOMS INTO FLORIDA’S BIG BEND
Along-track satellite sea surface height (SSH) measurements are used to estimate seasonal 
across-shelf SSH gradients and hence seasonal geostrophic flow on the wide West Florida 
Shelf (WFS).  The calculated along-isobath geostrophic flows are southeastward from 
December to March and northwestward in June, August and September.  In agreement 
with previous work, the mid-shelf seasonal surface flow appears to be driven largely by 
the seasonal along-shore wind stress. Karenia brevis, the Gulf of Mexico red tide organ-
ism, usually blooms on the south/central WFS during late summer/early fall so it is likely 
that the northwestward flow in June, July and September transports K. brevis blooms 
northward into Florida’s Big Bend northern shelf region during these months.  Data from 
2005 suggest that above average northwestward along-shore wind stress due to hurricane 
activity in the Gulf of Mexico most likely resulted in the northward transport of K. brevis 
in 2005.  Conversely, a K. brevis bloom in 2006 most likely remained on the central WFS 
due to below average alongshore wind stress in 2006.

Carman, J. C., US Naval Academy, Annapolis, USA, carman@usna.edu;
McClean, J. L., Scripps Institution of Oceanography, San Diego, USA, jmcclean@ucsd.edu
COMPARISONS OF CLIMATE MODEL OCEAN SURFACE MIXED LAYER WITH DATA
One key physical ocean process which is implicitly simulated in numerical models sup-
porting the IPCC’s AR4 is the surface mixed layer and its seasonal behavior.  While not 
specifically calculated within ocean model dynamics, mixed layer depth can be deter-
mined from model temperature and salinity profiles using either a temperature or a den-
sity criterion.  Outputs from present-day control versions of five ocean models are used to 
generate model monthly climatologies of mixed layer depth.  These monthly climatologies 
are then compared to the mixed layer depth climatologies of de Boyer Montégut et. al. 
(2004) and (2007), as an assessment of how well the models represent mixed layer behav-
ior.  While the monthly model climatologies produce general seasonal behavior similar 
to data climatologies, errors of mixed layer depth and location are noted in the regions of 
seasonal mixed layer deepening.  These errors could cause the models to store, transport, 
or release erroneous amounts of heat, affecting predictions of climate response.

Carnes, M. R., Naval Research Laboratory, Stennis Space Center, MS, USA, carnes@
nrlssc.navy.mil;
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A NEW GLOBAL CLIMATOLOGY OF OCEAN TEMPERATURE AND SALINITY 
STATISTICS FOR DATA ASSIMILATION
A global ocean temperature and salinity climatology was developed as a replacement for 
the Navy’s GDEM and MODAS climatologies.  Designed to cover both shallow shelves 
and deep water, the new climatology is constructed from both temperature-only profiles 
(XBTs and AXBTs) and profiles having both temperature and salinity and is designed to 
minimize errors in vertical gradients caused by construction from historical profiles hav-
ing a large range of terminal depths.  Used operationally, it supports explicit construction 
of profiles as functions of geographic position, depth, time of year, and any subset of the 
following: mixed layer depth, surface temperature, surface salinity, and geopotential anom-
aly.  It also provides the required statistical relationships and fields of expected errors to 
support data assimilation by optimum interpolation or 3-D variational methods.   Robust 
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techniques were used throughout the construction of the climatology to reduce the effects 
of erroneous profile observations.  The methods used in the construction and application 
of the climatology will be presented, and global and regional fields of the stored statistics 
and of the reconstructed profiles will be displayed.

Carney, R. S., Louisiana State University, Baton Rouge, USA, rcarne1@lsu.edu;
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STABLE ISOTOPE-DETERMINED TROPHIC POSITION OF BENTHIC 
INVERTEBRATES IN THE VICINITY OF GULF OF MEXICO HYDROCARBON SEEPS
Megabenthos forage for detritus or suspended material very near to the sediment water 
interface.  On typical seafloors there are two trophic reservoirs differing primarily on the 
basis of the diagenesis of the organic material. A fresh pool consists of recently influxed 
organic matter predominantly produced in the euphotic zone by phytoplankton.  An 
aged pool is contributed from the sediment mixed layer with an age determined by the 
dynamics of bioturbation.  Owing to the labile nature of fresh material, the aged pool is 
likely dominated by refractory compounds of terrestrial origin.  Across 2000m depth, fresh 
detritus influx declines, with a shift in the relative importance of the pools to the fauna.  
In the vicinity of deep-sea chemosynthetic production, a third trophic pool independent 
of depth may be superimposed upon the original two sources.  The carbon, nitrogen, and 
sulfur stable isotope signatures of invertebrate megafauna near and remote from Gulf of 
Mexico seep communities and across a 2000m depth gradient are reported and describe 
an indication of depth-influenced trophic mixing of these three pools.

Carniel, S., CNR-ISMAR, Vencie, Italy, sandro.carniel@ismar.cnr.it;
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TURBULENCE MEASUREMENTS  ACROSS A COASTAL FILAMENT IN THE 
SOUTHERN ADRIATIC SEA DURING SPRING 2006
As part of the Dynamics of the Adriatic in Real-Time (DART) winter experiment in late 
March 2006, a microstructure profiler was deployed to make turbulence measurements 
in the upper layers of the Southern Adriatic Sea. More than 200 casts were made, out of 
which 112 casts were across a coastal filament of the Western Adriatic Current frontal 
system. The filament exits as a surface trapped offshore extension of cold, fresh, riverine 
source water from a typically unstratified horizonatal frontal system. The filament is 
marked by higher levels of eddy diffusivity and turbulent kinetic energy as revealed by the 
microstructure profiler.  In addition, extensive data collection took place in the vicinity 
through mooring and shipboard data and towed CTD and remote-sensing data. These 
data combine to give a comprehensive description of the structure of the coastal filament.

Carroll, J., Akvaplan-niva, Polar Environmental Center, TromsÍ¸, Norway, jc@akvaplan.
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THE CHANGING BARENTS SEA: ENVIRONMENTAL STATUS AND DEVELOPING 
TRENDS
The Barents Sea is the most productive of the arctic coastal shelf seas, sustaining one of 
the world’s largest fisheries as well as a rich fauna of marine mammals and birds. Unlike 
most of the North Atlantic fisheries, the annual fisheries yield has remained unchanged 
in recent decades. Warming has resulted in species’range extensions and an increase in 
salmon aquaculture along the Barents Sea coast while petroleum activities are expanding 
both in the Norwegian and Russian sector. As diversification of resource demands intensi-
fies so too have discussions on how to balance environmental and industrial interests. 
At the core of these discussions are two questions: are temperate latitude species, upon 
which the early fundaments of environmental protection were established, less sensitive 
than arctic organisms to chemical exposures; and are current regulations adequate for 
protecting the Barents Sea ecosystem. Our aim is to synthesize recent results from com-
plimentary biological research fields that relate to understanding the vulnerability of this 
ecosystem. We attempt to clarify what is known today and the most pressing issues to be 
examined in the coming years.

Carrroll, M. L., Akvaplan-niva, Polar Environmental Center, Tromso, Norway, mc@akva-
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ARCTIC BIVALVES AS INDICATORS OF ENVIRONMENTAL VARIATION FROM 
INTRA-ANNUAL TO CENTENNIAL TIMESCALES

The Arctic climate has changed dramatically within the last several decades, but the effects 
of these changes on Arctic marine ecosystems remain largely speculative. Observation of 
ecosystem responses to decadal-scale climate variations (i.e., oscillations) may help eluci-
date the impact of climate change on the structure and function of these ecosystems. We 
analyzed annual growth and shell mineral contents (Mg, Sr, Ba, Mn) of the circumpolar 
Greenland cockle, Serripes groenlandicus and linked their patterns to environmental 
variations in the Norwegian-Russian Arctic area of the Barents Sea.  The dataset com-
prises 53 individuals from different regions of the Barents Sea and Svalbard and spans 
117 years (1878-1995).  Absolute growth rates differed among regions, reflecting overall 
differences in environmental conditions, but at all sites growth had an oscillatory pattern 
alternating between above and below average growth on a decadal scale.  Mineral ratios 
elucidated both seasonal and interannual patterns, reflecting different environmental 
controls.  Preliminary analyses reveal that growth rates of bivalves in the Pechora Sea are 
strongly and negatively correlated to the North Atlantic Oscillation Index (NAO), indicat-
ing mechanisms of bio-physical coupling in the region.
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COASTAL TRENDS ISSUES AND THE FORMATION OF SCIENCE-EDUCATION 
PARTNERSHIPS
From catastrophic storms to sea level rise and rapidly eroding shorelines, to harmful algae 
blooms, expanding dead zones and declining fisheries, we are becoming increasingly 
aware of our changing coastal oceans and how they impact our lives. Although we find 
these and other disturbing trends in the coastal ocean featured every day in news articles 
all around us, their causes and consequences are still poorly understood by the general 
public. Research scientists are increasing understanding of these processes, however, the 
science associated with these issues often does not reach the broader community.  A new 
Center for Ocean Science Education Excellence, is addressing issues facing our changing 
coastal oceans through unique partnerships among research scientists, formal and infor-
mal educators, students and science communicators. We use a visual approach to com-
municate these key messages, and develop resources which will be available on the web 
for educators to use in a variety of formats. To develop these communication resources, 
this program utilizes a team approach to formulate “coastal trends modules for the K-12 
classroom and for the general public through research-based activities.

Carson, M. L., University of Washington, Seattle, USA, carson2@u.washington.edu;
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IS THE UPPER OCEAN WARMING? COMPARISONS OF 50-YEAR TRENDS FROM 
DIFFERENT APPROACHES
Ocean temperature trends at depths from 50 m to 1000 m are examined, based on observa-
tions gridded on a 3o longitude x 3o latitude grid.  Most of the ocean does not have 50-year 
trends significant at the 90% confidence level (CL).  In fact only 30% of the ocean at 50 m has 
90% CL trends, and the percentage decreases significantly with increasing depth. There is 
much spatial structure in 50-year trends, with areas of strong warming and strong cooling.  
These trend results are compared with trends calculated from data interpolated to standard 
levels and from a highly horizontally interpolated version of the dataset that has been used in 
previous heat content trend studies.  The regional trend results can differ substantially, even in 
the areas with statistically significant trends.  Trends based on the more interpolated analyses 
have more warming.  20-year trend variability is also high in all datasets.  These results suggest 
that upper ocean heat content integrals and integral-trends may be substantially more uncer-
tain than has yet been acknowledged.  Further exploration of uncertainties is needed.
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EFFECTS OF A LARGE-SCALE EUTROPHICATION AND OLIGOTROPHICATION 
EXPERIMENT IN DANISH ESTUARIES AND COASTAL WATERS
The Danish monitoring program was established with the aim of identifying trends and 
drivers for a variety of ecosystem variables, particularly with respect effects of nutrient 
inputs from land. After 30 years of monitoring covering periods of both eutrophica-
tion and oligotrophication there should be sufficient data and variation to link drivers 
and impacts, but the trends are also confounded with signatures of global warming and 
potential regime shifts in addition to the large variations inherent to all ecosystem data. 
Despite large intra-system differences generic relationships can be obtained by pooling 
data from several coastal ecosystems. Reductions on land-based nitrogen inputs by almost 
50% and phosphorus inputs by more than 80% have resulted in some ecosystem recovery 
for the pelagic variables, whereas benthic vegetation has stronger resilience to nutrient 
reductions. Highlights from a long-term analysis of a regional ecosystem undergoing both 
increases and reductions in nutrient inputs are presented.
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Carter, A. P., Coastal Planning & Engineering, Inc., Boca Raton, USA, acarter@coastal-
planning.net;

Hague, E. A., Coastal Planning & Engineering, Inc., Boca Raton, USA, ehague@coastal-
planning.net

THE EFFECTS OF INLET CHANNEL MODIFICATION ON THE BENTHIC 
INFAUNA IN THE VICINITY OF BOGUE INLET, NORTH CAROLINA
Infauna are useful bioindicators of natural and anthropogenic disturbances. In this study 
we examine responses of benthic infauna to inlet channel modification.  Sampling data is 
assessed using a BACI design for identifying seasonal trends and changes in the popula-
tion dynamics of the benthos following dredging activities.  Sites were core sampled for 
three years to determine macroinvertebrate community structure in the Bogue Inlet 
complex.  Four baseline monitoring events provided pre-construction macroinvertebrate 
community structure data including spatial and temporal fluctuations.  Inlet channel 
realignment occurred in March and April 2005, followed by seasonal monitoring at each 
site throughout 2006 and 2007.  Results show the abundance of both taxa and organisms 
as significantly higher post-construction.  Diversity was significantly lower at one year 
post-construction.  By use of multivariate analysis, the effects of inlet relocation on the 
macroinvertebrate community are assessed, as well as the inherent temporal and spatial 
variation occurring within these communities.  Patterns of succession are also evaluated.
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AN INVERSE MODEL TO SEPARATE MIXING FROM GAS EXCHANGE IN THE 
REGION OF AAIW FORMATION
Intermediate and mode waters have the potential to operate as rapid feedbacks to climate 
change via entrainment of greenhouse active species due to their comparatively fast turn-
over times.  Estimating the gas exchange that occurs during formation of these masses 
is complicated by biological activity and the complex mixing of the source waters during 
subduction. In this study we estimate gas exchange using hydrographic data collected 
on a cruise to a region of suspected intermediate and mode water formation (the region 
contained by 62  S, 105  W and 45  S, 75  W) during the late Austral winter of 2005.  An 
optimum multiparameter inverse model with Redfield-type biology, simple mixing, and 
no parameterization for gas exchange was used to obtain a modeled distribution of prop-
erties.  The difference between this modeled distribution and the observed distribution 
then provides our estimate for the net effect of gas exchange over the timescale of mixing. 
Average rates of exchange are thus determined for deep mixed layer waters and waters 
representative of AAIW over this timescale.
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FORTNIGHTLY VARIATIONS IN BAROCLINIC TIDAL FLUXES AT THE 
HAWAIIAN RIDGE
A high-resolution primitive equation model is used to study the temporal variation in 
semidiurnal baroclinic tidal dynamics due to astronomical forcing. The one-hundredth of 
a degree domain covers a region of the Hawaiian Ridge from Niihau to Maui, including 
one of the three main internal tide generation sites along the Hawaiian Ridge. The do-
main-integrated barotropic to baroclinic conversion increases from 1 GW at neap tide to 
5 GW at spring, with flux divergence and dissipation varying by approximately a factor of 
three. The fortnightly range of baroclinic flux is spatially variable, with range being propor-
tional to the magnitude of the M2 flux. The model output is used to place flux measure-
ments from the Absolute Velocity Profiler (AVP), taken as part of HOME, in context of 
the fortnightly cycle. Although the AVP measurements were taken in a relatively small 
area south of the ridge (<50km X 50km), the spring/neap variation at the survey locations 
varies by a factor of eight.

Carter, R., Naval Oceanographic Office, Stennis Space Center, USA, robert.carter4@navy.mil;
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NAVY OCEAN MODEL COMPARISONS IN THE GULF OF OMAN
NAVOCEANO deployed 4 profiling floats in the Gulf of Oman (GOO) during summer 
2007 improve our understanding of oceanographic processes and evaluate the forecast 

models in the region. The area, which is important to Navy operations, is quite complex 
with a subsurface salinity wedge from the Arabian Gulf, temperature inversions, and 
a complex eddy structure. The models we are evaluating include the Navy’s Modular 
Ocean Data Assimilation System (MODAS), Shallow Water Analysis and Forecast System 
(SWAFS), and Global Navy Ocean Model (GNCOM). A 2-month study to comparing 
observations with model products will help us better understand model skills and weak-
nesses and improve our ability to support Navy activities in this challenging environment. 
The approach is to compare modeled temperature, salinity and sound speed profiles with 
float observations. Analysis and forecast skill scores are assigned and the results are dis-
cussed in terms of important features, locations, and times. We will provide a statistical 
assessment of these comparisons. For example, it was immediately determined that more 
levels were needed to represent the complex ducting system in the GOO.

carton, J. A., Univ. MD/Dept. Atmos. Oceanic Sci., College Park, USA, carton@atmos.
umd.edu;

Grodsky, S., Univ. MD/Dept. Atmos. Oceanic Sci., College Park, USA, senya@atmos.umd.edu
SALINITY, FRESHWATER FLUX, AND CLIMATE
This is a study of year-to-year sea surface salinity (SSS) variations -- their causes and their 
connection to climate.  While observations from remotely sensing instruments together 
with an expanded suite of in situ observations are expected to provide global estimates of 
SSS anomalies in the near-future, our current understanding is limited.  Why, for example, 
do SSS and SST in the subpolar North Atlantic vary in phase on decadal timescales, while 
they vary out of phase in the tropical Pacific?  This study presents results from a suite of 
IPCC AR4 CGCMs together with an ocean reanalysis to  diagnose the complex relation-
ship between salinity, freshwater flux, and the overlying atmospheric circulation on sub-
seasonal timescales.
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REMOTE SENSING OF INTERNAL WAVES IN THE MID-ATLANTIC BIGHT
Both satellite synthetic aperture radar (SAR) and electro-optical (EO) sensors image in-
ternal waves on the ocean surface. From July through September 2006, both EO and SAR 
imagery were collected from the SpotImage satellites, Radarsat-1, the European Remote 
Sensing Satellite (ERS-2) and Envisat-1 ASAR satellites. These satellite observations pro-
vided good temporal coverage for tracking the propagation of internal waves. A total of 58 
SAR and 68 EO images were acquired and used to identify 2901 internal waves grouped 
into 472 packets. The data show persistent and repeated presence of internal waves paral-
lel to the bathymetry. The images show refraction of internal waves over the shallower 
bathymetry and complicated patterns arising from wave-wave interactions and reflections. 
The images are used to characterize the distribution, wavelength, number of solitons and 
propagation speed of internal waves. The satellite observations were complemented by two 
research vessels equipped with WaMoS marine radar systems and environmental moorings 
that measured near-surface and wave properties perpendicular to the bathymetry. The ship 
and mooring measurements were used to calibrate the radar backscatter measurements.

Casey, J., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, John.Casey@bios.edu;
Lomas, M. W., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, Michael.

Lomas@bios.edu;
Sylvan, J., Institute of Marine and Coastal Studies - Rutgers University, New Brunswick, 

USA, sylvan@marine.rutgers.edu;
Ammerman, J., Institute of Marine and Coastal Studies - Rutgers University, New 

Brunswick, USA, ammerman@marine.rutgers.edu;
Dyhrman, S., Woods Hole Oceanographic Institution, Woods Hole, USA, sdyhrman@

whoi.edu
UPTAKE OF PHOSPHATE AND ATP BY FLOW-SORTED CYANOBACTERIA, 
PICOEUKARYOTES AND NANOEUKARYOTES IN THE SUBTROPICAL WESTERN 
NORTH ATLANTIC.
Orthophosphate and ATP are biologically labile sources of phosphorus, a macronutri-
ent known to seasonally limit primary production in the oligotrophic North Atlantic 
and Pacific gyres. While information on bulk community assimilation of these two 
compounds is common, there is very limited information on specific cyanobacterial 
and eukaryotic assimilation. Radioactive phosphorus tracers were used in conjunction 
with Fluorescence Activated Cell Sorting to quantify average cell-specific phosphorus 
uptake rates in Prochlorococcus, Synechococcus, and pico- and nano-eukaryotes in the 
western North Atlantic Subtropical Gyre. All measured phosphorus uptake rates were 
greater near the deep chlorophyll maximum than at the surface, but mean cell-specific 
ATP uptake rates were consistently ~ 2.5 times lower than phosphate uptake regardless 
of depth.  While average cell-specific rates increased with cell size, at the population level 
Prochlorococcus, Synechococcus, pico-eukaryotes and nano-eukaryotes contributed 40, 
16, 24, and 20% to measured phosphate and 41, 40, 8, and 10% to measured ATP uptake, 
respectively. These data suggest that while Prochlorococcus can assimilate SRP and ATP 
equally,Synechococcus is actually a better competitor for phosphorus derived from ATP.
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Casey, K. S., NOAA National Oceanographic Data Center, Silver Spring, USA, Kenneth.
Casey@noaa.gov

ASSESSING THE ACCURACY OF SATELLITE-DERIVED SEA SURFACE 
TEMPERATURE CLIMATOLOGIES
Determining the accuracy of satellite-derived ocean parameters is complicated by a variety 
of factors, including mismatches between the spatial, temporal, and depth resolutions of 
the reference standards and the data sets in question. Further complexities arise for satel-
lite climatology evaluations, including temporal consistency, the selected climatological 
base period, and changes in the reference data availability and sampling techniques over 
time.   An effective climatology assessment methodology must be tolerant of these com-
plexities and make sense given the end use of the climatologies being evaluated.   For sea 
surface temperature (SST) climatology evaluations, an existing methodology based on 
comparisons with in situ data has been used to assess a new climatology derived from the 
Version 5 Advanced Very High Resolution Radiometer (AVHRR) Pathfinder dataset. This 
new AVHRR Pathfinder SST climatology was created by fitting annual and semi-annual 
harmonics to the time series at each location instead of using the more traditional averag-
ing-based method.  The results of this assessment will be presented and the climatology’s 
ability to minimize uncertainty in long-term trend analysis will be discussed.

Cashman, K. E., Duke University / Division of Earth and Ocean Sciences, Durham, USA, 
kec21@duke.edu;

Lozier, M. S., Duke University / Division of Earth and Ocean Sciences, Durham, USA, 
s.lozier@duke.edu

VARIABILITY IN THE NORTHWARD PENETRATION OF MEDITERRANEAN 
OUTFLOW WATER
Despite acceptance of the influence of the Mediterranean Outflow Water (MOW) on the 
mid-depth property fields of the North Atlantic, questions remain regarding its influence 
on subpolar waters. The salinity signature of the Rockall Trough has been conjectured 
to vary with the state of the North Atlantic Oscillation (NAO). It has been hypothesized 
that during persistent periods of strong winds, when the subpolar front moves eastward, 
waters in the subpolar gyre block the northward flowing MOW, preventing its entry into 
the subpolar gyre. Conversely, during persistent periods of weak winds, the front moves 
westward, allowing MOW to penetrate into the subpolar gyre. We investigate the spatial 
and temporal variability in the northward penetration of the MOW and the position of 
the subpolar front. Using historical hydrographic data, we test this hypothesis by analyz-
ing the temporal variability of salinity at locations north of the Strait of Gibraltar and the 
lateral movement of density surfaces within the subpolar gyre over the last 50 years. We 
present trajectories from a 1/12  FLAME model that show strong interannual variability, 
possibly linked to the NAO.

Casillas-Maldonado, J. I., University of Puerto Rico , Department of Marine Sciences, 
Mayaguez, Puerto Rico, casillas_jorge_i@yahoo.com;

Kubaryk, J. M., University of Puerto Rico , Department of Marine Sciences, Mayaguez, 
Puerto Rico, j_kubaryk@cima.uprm.edu

EFFECTS OF INCREASING SURFACE AREA OF PERIPHYTON SUBSTRATES IN 
TILAPIA RENDALLI YIELDS IN SWINE MANURE FERTILIZED PONDS
Since over half of the operational costs in commercial aquaculture systems are related 
to feed, developing commercial systems that are able to produce marketable-sized fish 
while minimizing feed costs by incorporating natural production techniques should be 
interesting avenues to explore. Fertilization stimulates both the autotrophic and hetero-
trophic production chains, which in turn enhance fish production. Laboratory studies 
by Dempster, et al. (1993) have demonstrated that ingestion rates by tilapias are up to 25 
times greater when algae are presented as periphyton than when given as phytoplankton. 
It has also been demonstrated that by supplying different substrate areas for periphyton, 
ponds supported fish production levels close to 70% greater than their respective controls 
(Azim et al., 2002). We believe an increase in substrate area may increase the amount of 
periphyton available as feed resulting in possible higher yields and marketable size fish. As 
such, we will be evaluating the effect that a substrate equivalent to 0, 100 or 200% of the 
surface area will have on growth in ponds fertilized with the same levels of swine manure.

Casper, A. F., Environmental Science Program, U. of So. Florida St. Petersburg, St. 
Petersburg, USA, afcasper@stpt.usf.edu;

Dixon, B., Geospatial Analytics Laboratory, U. of So. Florida St. Petersburg, St. Petersburg, 
USA;

Steimle, E. T., Environmental Science Program, U. of So. Florida St. Petersburg, St. 
Petersburg, USA;

Hall, M. L., Center for Ocean Technology, U. of So. Florida Tampa, St. Petersburg, USA;
Conmy, R. N., College of Marine Sciences, U. of So. Florida Tampa, St. Petersburg, USA
HI-RESOLUTION MAPPING OF THE SPATIAL VARIABILITY IN CO2/O2/N2 
CDOM, & CHLOROPHYLL FLORESCENCE IN COASTAL RIVERS
Monitoring and modeling the impacts of point and non-point pollution as well as water-
shed and land use characteristics requires us to be able to distinguish natural spatial pat-
terns from anthropogenic ones. Yet these spatial patterns  are strongly influenced the scale 
of their sampling program. Extensive sampling of shallow habitats such as coastal rivers 
and estuaries in particular has been hampered by the limitations of using a few discrete 
grab samples to characterize large surface areas, and displaying them solely as means 

and variability. We demonstrate off-the-shelf technological advances that substantially 
improve this situation - Integrated geospatial collection and 2D mapping of chlorophyll, 
CDOM, dissolved gasses, temperature, turbidity, and conductivity. These parameters are 
efficiently integrated through an inexpensive unmanned multi-instrument surface vehicle 
(USV), CTDs/sondes, near real-time wireless multi-instrument data acquisition, GIS 
formatted data, and geospatial techniques. Several under appreciated natural features (i.e. 
tributary confluences, submarine groundwater upwelling, riparian land use patterns, and 
an estuarine transition) added substantial spatial heterogeneity (lateral and longitudinal) to 
this coastal system that might have led to mischaracterizations.

Cassar, N., Princeton University, Princeton, USA, ncassar@princeton.edu;
DiFiore, P. J., Princeton University, Princeton, USA, pdifiore@princeton.edu;
Bender, M. L., Princeton University, Princeton, USA, bender@princeton.edu;
Barnett, B. A., Princeton University, Princeton, USA, bbarnett@princeton.edu;
Tilbrook, B., Antarctic Climate and Ecosystem Cooperative Research Center, and Wealth 

from Oceans Flagship, Hobart, Australia, Bronte.Tilbrook@csiro.au
AUSTRALIAN SUBANTARCTIC NET COMMUNITY PRODUCTIVITY ESTIMATES 
BY EQUILIBRATOR INLET MASS SPECTROMETRY
The concentration of oxygen (O2) in the surface ocean mixed layer reflects both biological 
and physical processes. Biological O2 supersaturation can be estimated by simultaneous 
measurements of the inert gas argon (Ar).  We report continuous onboard measurements 
of O2/Ar derived net community productivity (NCP) by equilibrator inlet mass spectrom-
etry (EIMS) in the Australian sector of the Subantarctic zone. Based on these continuous 
measurements, we estimate NCP during the austral summer 2007 in the Subantarctic 
zone to be around 70 mmol O2 m-2 d-1. Gross primary productivity (estimated from the 
oxygen triple isotope anomaly) and NCP both show significant spatial variability, with 
larger productivities near the Subtropical front, and a general trend of northward increase 
in productivity. These measurements are presented with respect to other observations 
which were performed during the cruise. We also evaluate the potential for continuous 
surface ocean pCO2 measurements by EIMS based on a comparison with standard pCO2 
measurements made using a shower type equilibrator and infrared gas analyser.

Castelao, G. P., RSMAS - Univ. of Miami, Miami, USA, gcastelao@rsmas.miami.edu;
Goni, G. J., NOAA/AOML, Miami, USA, Gustavo.Goni@noaa.gov;
Snowden, D. P., NOAA/AOML, Miami, USA, Derrick.Snowden@noaa.gov;
Chinn, P. I., NOAA/AOML, Miami, USA, Paul.Chinn@noaa.gov;
Roseli, J. P., NOAA/AOML, Miami, USA, Janet.Brockett@noaa.gov;
Wolfe, C., SCMI, Terminal Island, USA, cwolfe@csulb.edu;
Bringas, F., CIMAS, Miami, USA, Francis.Bringas@noaa.gov
NOAA/AOML THERMOSALINOGRAPH OPERATIONS
A ThermoSalinoGraph (TSG) is an autonomous instrument designed to provide sea 
surface temperature and salinity along the track of a vessel when connected to the sea-
water intake system of the ship. NOAA supports thermosalinograph operations on ships 
of the NOAA fleet and on commercial vessels participating in the Ship Of Opportunity 
Program. The NOAA/AOML TSG program is a collaborative effort with several other 
institutions. For example, in collaboration with the University of Miami one TSG is oper-
ated in Explorer of the Seas of Royal Caribbean Cruise Line. Also, and in cooperation with 
the Semester At Sea Program another TSG is operated in the M/V Explorer. Additionally, 
several cargo ships are equipped with TSGs. Most of the ships use SEAS 2000 software, 
developed at AOML, to acquire and transmit data in real-time. These data are quality 
controlled following the standard procedures recommended by the Global Ocean Surface 
Underway Data (GOSUD) and disseminated globally via the GTS for climate and weather 
model initialization. We present here a summary of the TSG activities, relevant results, 
and future plans.

Castelao, R. M., Rutgers University, New Brunswick, USA, castelao@marine.rutgers.edu;
Glenn, S., Rutgers University, New Brunswick, USA, glenn@marine.rutgers.edu;
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Wilkin, J., Rutgers University, New Brunswick, USA, wilkin@marine.rutgers.edu;
Kohut, J., Rutgers University, New Brunswick, USA, kohut@marine.rutgers.edu
SEASONAL EVOLUTION OF HYDROGRAPHIC FIELDS IN THE CENTRAL 
MIDDLE ATLANTIC BIGHT FROM GLIDER OBSERVATIONS
The first sustained glider observations in the Middle Atlantic Bight are used to describe 
the seasonal evolution of hydrographic fields off New Jersey. Near-surface temperatures 
respond to variations in insolation, while waters at depth are primarily influenced by 
advection of cold waters from the north in the cold-pool during spring/summer, and 
warming due to mixing during fall. The thermocline thickens offshore. Salinity varies pri-
marily due to river discharge and wind variations, with low-salinity waters spanning 100 
km across the shelf from May to September in a 10 m thick surface layer. Surface velocity 
maps, satellite imagery and drifters’ trajectories revealed the existence of a jet directed 
offshore and to the south, from near the Hudson River mouth toward the study region, 
which provides a direct pathway for transporting freshwater and biogeochemical material 
across the shelf. Stratification intensifies from April/May to late summer, especially within 
80 km from the coast. The pycnocline deepens in late summer, while the passage of storms 
during fall rapidly reduces the stratification. The glider high-resolution observations al-
lowed for unprecedented detailed characterization of the scales of variability.
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Castelin, M., Paris Museum of Natural History, Paris, France, magcastelin@mnhn.fr;
Bouchet, P., Paris Museum of Natural History, Paris, France, pbouchet@mnhn.fr
CONNECTIVITY IN AN OCEANIC SEAMOUNTS SYSTEM: COMPARATIVE 
PHYLOGEOGRAPHY OF GASTROPODS WITH CONTRASTING REPRODUCTIVE 
STRATEGIES
Marine benthic invertebrates possess a species-specific mode of larval development. Species 
with planktotrophic development have larvae that spend an extended period of time in the 
water column, and it is commonly accepted that such species have higher levels of dispersal 
and gene flow than species with non-planktotrophic development. Because of the accretion-
ary growth of the gastropod shell, it is possible to infer the mode of larval development of 
a species from the morphology of its protoconch, which is ideally retained at the top of the 
adult shell. For these reasons, gastropods are a good model to test connectivity between sea-
mounts. Earlier studies have suggested that trapped water circulation generated by seamounts 

Castillo, K. D., University of South Carolina, Columbia, USA, karl.castillo@msci.sc.edu;
Lima, F. P., University of South Carolina, Columbia, USA, fplima@biol.sc.edu
COMPARISON OF SEA SURFACE TEMPERATURE DERIVED FROM MODIS 
TERRA/AQUA AND SUBTIDAL MEASUREMENTS FROM THE INNER LAGOON 
AND OUTER BARRIER REEFS OF SOUTHERN BELIZE
Corals are fundamental for the biodiversity and overall health of reef ecosystems. Bleaching 
events have occurred in the past, with widespread effects on ecosystem quality and local 
economy. Thermal stress has been regarded as the primary cause of mass bleaching in coral 
reef environments and therefore it is important to have accurate data for scientific and man-
agement purposes. This study assesses the effectiveness of satellite data in providing informa-
tion on the subtidal thermal environment at two distinct reef locations. Ambient seawater 
temperatures adjacent to corals at 3-5 m depth were measured every 15 min in the inner 
lagoon and outer barrier reefs of southern Belize from 2002 - 2007. MODIS data from Terra 
and Aqua platforms, with a spatial resolution of 4 Km, acquired during the day and nighttime, 
were used for comparative purposes. Our study suggests consistency in differences between 
remotely sensed and in situ measurements for both satellites and locations. However, daytime 
and nighttime satellite overpasses yield contrasting results. This study provides insights into 
the use of satellite versus in situ data to estimate thermal stress in corals.

Castro, S. L., CCAR, University of Colorado, Boulder, USA, sandrac@colorado.edu;
Wick, G. A., NOAA ESRL, Boulder, USA, gary.a.wick@noaa.gov;
Emery, W. J., CCAR, University of Colorado, Boulder, USA, emery@colorado.edu
EVALUATION OF MODEL-DERIVED LOOK-UP TABLES FOR ESTIMATION OF 
DIURNAL WARMING IN SATELLITE-DERIVED SEA SURFACE TEMPERATURE 
PRODUCTS
Efforts to reference satellite sea surface temperature (SST) retrievals to a common depth 
and merge retrievals from multiple sensors requires accurate compensation for diurnal 
warming effects.  The use of look-up tables (LUT) derived from more detailed diurnal 
warming models provides a method for estimating the warming from a limited set of input 
fields.  This paper explores the applicability and accuracy of this approach. Two different 
numerical models are used to generate LUT relating the surface and subsurface tempera-
tures as a function of conditions such as wind speed and insolation.  The models include 
the warm layer portion of the COARE flux model and a version of the Kantha and Clayson 
second moment turbulence closure model.  Approaches using both idealized forcing and 
conditions derived from real observations are evaluated.  For the real observations, direct 
measurements from a set of research cruises are binned as function of the observed wind 
speed, insolation, and time of day to provide an estimate of the warming under realistic 
variations of the forcing conditions.  The sensitivity of the results to application of in-
stantaneous or time averaged values of the parameters will be explored.  Additionally, the 
sensitivity of the predictions to different alternative turbulence formulations within the 
numerical models will be investigated.  The accuracy of the LUT will be evaluated through 
comparison of the predicted warming against independent direct observations.
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THE FATE OF THE RHONE RIVER DELIVERY TO THE COASTAL OCEAN: 
BOTTOM WATER AND SEDIMENT RECYCLING COUPLING
Actual carbon budgets in the Rhone prodelta show large uncertainties about the fate of 
the particulate river inputs, especially about the processes occurring in intermediate and 
bottom water. Indeed, most particles undergo a rapid deposition in the sediments near the 

river mouth and secondary transport occurs very frequently during wind surge and river 
flow variations which promotes resuspension of the unconsolidated sediments. These 
processes create a strong coupling between sediments and the lower water column and 
play a key role in biogeochemical transformations of Rhone river particulate inputs. In 
April and September 2007, oxygen profiles were measured in the sediments off the Rhone 
river mouth using an in situ microprofiler unit. At the same time, Suspended Particulate 
Matter (SPM), Particulate Organic Carbon (POC) and Dissolved Organic Carbon (DOC) 
measurements were performed in bottom water together with core incubations and DCR 
(Dark Community Respiration) experiments. All the data show a South-Western gradient 
reflecting the intense organic matter degradation near the mouth and the particle disper-
sion through the main South-East current.

Catton, K. B., Georgia Institute of Technology, Atlanta, USA, gtg723v@mail.gatech.edu;
Webster, D. R., Georgia Institute of Technology, Atlanta, USA, gtg723v@mail.gatech.edu;
Yen, J., Georgia Institute of Technology, Atlanta, USA, gtg723v@mail.gatech.edu
CAN KRILL MIX THE OCEAN?
Previous in situ microstructure profiles of turbulent dissipation rate and estimates based 
on krill swimming speeds, suggest that krill-generated turbulent flow motions make a 
significant contribution to local and global mixing of the ocean.  In the current study, 
we measured the velocity fields around free swimming individual specimens of two spe-
cies of krill, Euphausia pacifica and Euphausia superba, using an infrared Particle Image 
Velocimetry (PIV) system.  The velocity field data are used to directly calculate the turbu-
lence characteristics in krill-generated flow fields.  The krill-generated flow is character-
ized by a jet directed downward and to the rear with relatively large velocity magnitude in 
the core.  Regions of large energy dissipation rate are found near the body and in the wake 
of the krill at a maximum value of 1.5 W m-3 for Euphausia superba and 1.0 W m-3 for 
Euphausia pacifica.  Estimates of the turbulence generated by krill will be used to make 
comparisons to previous in situ observations.

Causey, B. D., NOAA/National Marine Sanctuary Program, Key West, Florida, USA, Billy.
Causey@noaa.gov

THE ROLES OF REGIONAL CONNECTIVITY, CLIMATE CHANGE AND 
BIOGEOGRAPHY IN SHAPING THE CORAL REEF COMMUNITIES OF THE 
FLORIDA KEYS
Biogeographically, the Florida Keys are situated in a crossroads between the warm-tem-
perate waters of the Gulf of Mexico and the tropical waters of the Caribbean.  While this 
environmental setting has set the stage for higher biodiversity in the Keys, as compared to 
the Gulf or parts of the Caribbean, these same environmental conditions have made the 
Keys coral reef community more vulnerable to natural and anthropogenic impacts.  While 
the overarching threat to the coral reef community of the Florida Keys has been from 
increasing sea surface temperatures due to climate change.  The affect of thermal stress 
on the coral reef community of the Keys has been exacerbated by secondary sources of 
anthropogenic pressure on the ecosystem.  However, some coral reef habitats in the Keys 
have resisted major change in living coral cover, diversity and recruitment as compared to 
other coral habitats.  This paper will describe how the biogeographic distribution of coral 
reefs in the Florida Keys have been recently influenced by a changing climate, in a region 
where connectivity is a major force in shaping the biodiversity of the area

Cavanagh, R. D., British Antarctic Survey, Cambridge, United Kingdom, rcav@bas.ac.uk;
Murphy, E. J., British Antarctic Survey, Cambridge, United Kingdom, ejmu@bas.ac.uk;
Hofmann, E., Old Dominion University, Norfolk, USA, hofmann@ccpo.odu.edu
INTEGRATING CLIMATE AND ECOSYSTEM DYNAMICS: CIRCUMPOLAR 
ANALYSES OF SOUTHERN OCEAN ECOSYSTEMS
Integrating Climate and Ecosystem Dynamics in the Southern Ocean (ICED) is a new 
multidisciplinary international programme, launched to address the challenges of integrat-
ing research on Southern Ocean ecosystems, biogeochemistry and climate at the circum-
polar scale. This decade-long programme will initiate, coordinate and integrate three main 
areas of activity: historical data synthesis, fieldwork and model development. The ultimate 
goal of ICED is to improve predictions of ecosystem dynamics, including responses to 
climate change and harvesting. This will be achieved by developing a hierarchical set of 
models of ocean circulation, biogeochemical cycles and the end-to-end operation of food-
webs with different spatial, temporal and trophic resolutions. Understanding the processes 
driving ecosystem responses to climate change and harvesting is of fundamental impor-
tance in both developing management strategies for the Southern Ocean and elucidating 
the role of the Southern Ocean in the Earth System. For the duration of the International 
Polar Year ICED is operating as ICED-IPY and will provide a legacy for large-scale under-
standing of Southern Ocean ecosystems.

Cawley, K. M., University of Colorado, Boulder, USA, kaelin.cawley@colorado.edu;
McKnight, D. M., University of Colorado, Boulder, USA, diane.mcknight@colorado.edu;
Aiken, G., United States Geological Survey, Boulder, USA, graiken@usgs.gov
THE IMPACT OF DISSOLVED ORGANIC MATTER (DOM) ON THE GROWTH OF 
ALEXANDRIUM TAMARENSE IN LABORATORY CULTURES
Several algal species responsible for harmful algal blooms (HABs) have recently been 
found to be mixotrophic under certain environmental conditions.  One such organism, 
Alexandrium tamarense, is found in red tide blooms which cause paralytic shellfish poison-
ing (PSP) in the Gulf of Maine.  The ability to switch between photosynthetic and hetero-
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trophic modes of nutrition may play a role in the timing and severity of HABs in coastal 
regions.  Studies up to this point have linked increases in inorganic nutrient concentrations 
to HABs, but have been unable to develop a consistent method of predicting HABs and 
PSP outbreaks based solely on inorganic nutrient inputs.  In this study we looked at the im-
pact of nutrients found in dissolved organic matter (DOM) on the growth of Alexandrium 
tamarense  cultures.   DOM is a reservoir of organic forms of nutrients, like nitrogen 
and phosphorus.  It is ubiquitous to all natural waters and plays a role in global nutrient 
cycling.  Based on changes to DOM character in laboratory cultures, we hypothesize that 
Alexandrium uses DOM to enhance growth in the coastal zone during HAB events.

Cawood, A. M., Scripps Institution of Oceanography, UCSD, La Jolla, USA, acawood@
ucsd.edu;

Ohman, M. D., Scripps Institution of Oceanography, UCSD, La Jolla, USA, mohman@
ucsd.edu

CROSS-SHORE DIFFERENCES IN MESOZOOPLANKTON EXAMINED USING 
DIGITAL IMAGE ANALYSIS
As part of the California Current Ecosystem Long-Term Ecological Research (CCE-LTER) 
site, mesozooplankton samples were analyzed along a cross-shore transect off of Point 
Conception, California to determine if there are predictable spatial patterns in assemblage 
composition, size distribution, and/or abundances.  By understanding spatial differences 
in mesozooplankton, we hope to be able to better interpret and predict how patterns may 
change through time, including over climate scales.  Preserved samples were analyzed using a 
digital scanner (ZooScan) combined with image analysis software to define regions of interest 
(ROIs), make morphometric measurements, and classify images.  A training set was created 
by manually classifying more than 10,000 images.  This training set was used in a Random 
Forest algorithm to classify all scanned images.  Preliminary results suggest that there are 
changes in cross-shore abundances, although patterns differ among taxa and between years.  
Copepods are the most numerically abundant organism at all stations along the transect.  
However, they make up a lesser portion of each sample when compared by relative biovol-
ume.  The use of digital imaging leads to faster, more efficient analysis of plankton samples.

Celebioglu, T. K., Virginia Institute of Marine Science, The College of William and Mary, 
Gloucester Point, VA, USA, kutay@vims.edu;

Wang, H. V., Virginia Institute of Marine Science, The College of William and Mary, 
Gloucester Point, VA, USA, wang@vims.edu

A COUPLED WAVE-CURRENT MODEL FOR STORM SURGE PREDICTION
The storm surge generated by a hurricane can cause significant flooding at the coastal 
areas and estuaries. Waves can be as damaging as the storm surge if the essential condi-
tions to produce them exist. One such case was during the peak surge period of Hurricane 
Isabel when the surface wave was propagating with the flood currents and the significant 
wave height was as high as the surge height, reaching up to 2 meters, with a period of 5 
seconds at York River. Forecasting inundation and flow conditions during such a complex 
incident will require modeling the interaction between currents and waves. In order to 
accomplish this goal, the unstructured three-dimensional hydrodynamic model UnTRIM 
is coupled with the third generation unstructured wave model UnK-Model. The effect of 
waves on wind stress, bottom shear stress, and radiation stress is accounted in storm surge 
and inundation modeling while the effects of water levels and currents are included in the 
wave model with a two way coupling. The ability of the coupled model is tested with a rare 
dataset taken during Hurricane Isabel.

Cenedese, C., Woods Hole Oceanographic Institution, Woods Hole, USA, ccenedese@
whoi.edu;

Adduce, C., UniversitÍ  RomaTre of Rome, Rome, Italy, adduce@uniroma3.it
MIXING INDUCED IN OCEANIC OVERFLOWS AND DENSE GRAVITY 
CURRENTS: A NEW ENTRAINMENT PARAMETERIZATION.
This study proposes a new empirical parameterization for entrainment in dense currents 
that has been obtained using a data set which includes oceanic and laboratory data. The 
proposed parameterization presents two novelties when compared to the present avail-
able parameterizations. First, it depends on both the Froude number,  Fr , and Reynolds 
number,  Re , of the flow and it accurately predicts both ocean and laboratory estimates 
of mixing. Second, it takes into account subcritical ( Fr  1) mixing. The subcritical mix-
ing observed in previous laboratory experiments could be of fundamental importance 
when determining the final water mass characteristics of a dense current descending the 
continental slope. A weak, but non zero entrainment can substantially change the final 
density and location in the open ocean water column of important water masses, such as 
the North Atlantic Deep Water. To test this new entrainment parameterization, we used 
a stream tubemodel employing both the new and classical parameterizations. The stream 
tube model predictions are consistent with previous laboratory observations when the 
new entrainment parameterization is used.

Cermeno, P., Institute of Marine and Coastal Sciences, Rutgers University, New 
Brunswick, USA, pedro@marine.rutgers.edu;

Schofield, O., Institute of Marine and Coastal Sciences, Rutgers University, New 
Brunswick, USA, oscar@marine.rutgers.edu;

Harris, R. P., Plymouth Marine Laboratory, Plymouth, United Kingdom, rph@pml.ac.uk;
Falkowski, P. G., Institute of Marine and Coastal Sciences, Rutgers University, New 

Brunswick, USA, falko@marine.rutgers.edu

NUTRICLINE DEPTH, MIXED LAYER DYNAMICS, AND THE BALANCE 
BETWEEN DIATOMS AND COCCOLITHOPHORIDS IN THE OCEAN
Over the past fifty millions of years, the balance between diatom and coccolithophorid 
production has played a key role in marine biogeochemical cycles, controlling the rate 
of carbon transfer between the atmosphere and the ocean, and contributing to stabilize 
long-term atmospheric carbon dioxide levels. Here we analyze phytoplankton community 
composition across latitudinal gradients in the Atlantic Ocean to show that the balance 
between diatoms and coccolithophorids is dependent upon the nutricline depth, a proxy 
of nutrient supply into the euphotic layer. We find a clear shift from diatom- to cocco-
lithophorid-dominated assemblages as water column stratifies and nutricline deepens in 
the ocean (i.e., increasing nutrient stress). Consistent with their divergent life-histories, 
our analysis reveals that this compositional shift is a result of dramatic changes in diatom 
biomass and diversity with coccolithophorids exhibiting a minor response to environmen-
tal variability. These findings highlight a strong mechanistic linkage between upper ocean 
turbulence, nutrient exchange dynamics, and phytoplankton community composition 
with profound implications on Earth’s climate.

Cerovecki, I., UCSD, SIO, PORD, La Jolla , USA, icerovec@ucsd.edu;
Talley, L., UCSD, SIO, PORD, La Jolla , USA, ltalley@ucsd.edu;
Mazloff, M., MIT, PAOC, Cambridge, USA, mmazloff@MIT.EDU
SUBANTARCTIC MODE WATER AND ANTARCTIC INTERMEDIATE WATER 
FORMATION
The formation of Subantarctic Mode Water (SAMW) and Antarctic Intermediate Water 
(AAIW) is analyzed using Walin analysis for years 2005 and 2006. Air-sea heat fluxes in 
the Southern Ocean (SO) are not well known. Therefore we examine several heat flux 
estimates (NCEP and ECMWF heat flux (HF)products, Coare 3.0 bulk formulae with all 
NCEP or ECMWF input variables as well as HF from the Southern Ocean State Estimate 
(SOSE; Mazloff, Heimbach and Wunsch, 2007). For the sea surface density field we use 
NCEP, ECMWF and Advanced Microwave Scanning Radiometer SST and the best 
available surface salinity estimates (combination of float data and climatology). SOSE 
provides its own sea surface density. SAMW is formed on the equatorward flank of the 
Subantarctic Front by progressive cooling in winter months. Global formation rates ob-
tained from Walin analysis for 80S to 20S peak at 14 deg C, 10 - 11 deg C and 4-5 deg C, 
corresponding to SAMW in the Atlantic, Indian and Pacific respectively. SOSE formation 
rates are 3 Sv (3Sv) of 14 deg C water, 1 Sv (2 Sv) of 10 - 11 deg C and 1.5 Sv (2 Sv) 4-5 
deg C in years 2005 (2006). Both NCEP HF with NCEP SST and Coare with NCEP input 
variables have similar peaks as SOSE; Coare and SOSE formation rates are comparable, 
but NCEP HF formation rates are much higher due to excessively high heat loss during 
intense cooling episodes. Formation of progressively colder waters is apparent in the 
monthly analysis for the Atlantic and Pacific.

Cervino, J. M., Woods Hole Oceanographic Institution, Department of Geochemistry, 
Woods Hole, USA, jcervino@pace.edu;

Lorence, E. A., Pace University, New York, USA, ElizabethLorence@gmail.com;
Thompson, F. l., Federal University of Rio de Janeiro, Department of Genetics, Rio, Brazil
THE PATHOGENIC EFFECTS OF VIBRIO SPECIES ON CLONAL SYMBIODINIUM 
CLADE SUB-TYPES IN VITRO
Genetically similar Vibrio strains coupled with thermal stress are pathogenic in Caribbean 
and Pacific coral species, causing an impairment of the relationship between coral host 
and its endosymbiotic zooxanthellae. Vibrio isolated from corals with yellow band disease 
(YBD) specifically target isolated clones of zooxanthellae. Symbiodinium clade subtypes 
C1, D, and B1 were inoculated with four yellow-band causing Vibrio spp and a single 
Vibrio innnoculum (Vibrio strain K). Toxicity during thermal stress and Vibrionic infec-
tion was highest in CLADE C1 when compared to D1 and B1. These data suggest that 
initially, V. strain K has a stimulatory effect on the cell cycle zooxanthellae compared 
to the Vibrio consortium in this in vitro study. However, over time the toxicity of these 
Vibrio strains are severely impairing to the cell-cycle of all Symbiodinium CLADE sub-
types.  Cytological examinations of all treatments show a decrease in chlorophyll, cell size, 
cell lysis, degenerative cells are more evident in heat treated zooxanthellae, compared to 
controls.  These data suggest that metabolically weakened symbiotic algae are not more 
susceptible to Vibrio infection coupled with thermal stress and that toxin production and 
pathogenicity is further evident within a Vibrio consortium.

Cessi, P., Scripps Institution of Oceanography - UCSD, La Jolla, USA, pcessi@ucsd.edu
AN ENERGY-CONSTRAINED PARAMETRIZATION OF EDDY BUOYANCY FLUX
A parametrization for eddy buoyancy fluxes for use in coarse-grid models is developed 
and tested against eddy-resolving simulations. The development is based on the assump-
tion that the eddies are adiabatic (except near the surface) and the observation that the 
flux of buoyancy is effected by barotropic, depth-independent eddies. Like the previous 
parametrizations of Gent and McWilliams (GM) and Visbeck et al. (VMHS), the horizontal 
flux of tracer is proportional to the local large-scale horizontal gradient of tracer, through a 
transfer coefficient assumed to be given by the product of a typical eddy velocity scale and 
a typical mixing length. The proposed parametrization differs from GM and VMHS in the 
selection of the eddy-velocity scale, which is based on the kinetic energy balance of baro-
clinic eddies. The three parametrizations are compared to eddy-resolving computations in 
a variety of forcing configurations and for several sets of parameters. The VMHS and the 
energy-balance (EB) parametrizations perform best in the tests considered here.
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Chaffey, T. F., University of California Santa Barbara, Santa Barbara, USA, tchaffey@icess.
ucsb.edu;

Mitarai, S., University of California Santa Barbara, Santa Barbara, USA, satoshi@icess.
ucsb.edu;

Siegel, D. A., University of California Santa Barbara, Santa Barbara, USA, davey@icess.
ucsb.edu

CIRCULATION AND DEMOGRAPHIC MODELING OF THE STRUCTURING OF 
MARINE POPULATIONS ALONG IRREGULAR COASTLINES
Headlands in alongshore coastal flows create filaments and downstream recirculations ad-
vecting planktonic larvae either away from or retaining them over suitable habitat. Coastal 
circulations and larval dispersal were modeled using the Regional Ocean Modeling System 
along Gaussian shaped headlands patterned after the Central California coast with larvae 
characterized after the larval life history traits of kelp bass. Numerical simulations are used 
to understand how uniformly seeded fish larvae disperse and settle around headland loca-
tions. For small, 5 km headlands, we find no preferential settlement distribution around 
headlands. For larger, 10 km headlands, spatial patterns of enhanced settlement around 
headlands emerge. The spatial settlement patterns continue to change with larger am-
plitude headlands. The impacts on marine populations of the spatial settlement patterns 
induced by the flow are explored with a demographics model parameterized to consider 
abioitic (settlement patterns) and bioitic (density dependence, harvest, fecundity) factors.

Chai, F., University of Maine, Orono, USA, fchai@maine.edu;
Dugdale, R., San Francisco State University, Tiburon, USA, rdugdale@sfsu.edu;
Brzezinski, M., University of California Santa Barbara, Santa Barbara, USA, brzezins@

lifesci.ucsb.edu;
Chao, Y., JPL/NASA, Pasadena, USA, ychao@jpl.nasa.gov;
Nelson, D., Institut Universitaire Européen de la Mer, Plouzan É  , France, david.nelson@

univ-brest.fr
SILICON AND NITROGEN CYCLING IN THE EQUATORIAL PACIFIC: A MODEL-
DATA COMPARISON STUDY
The changing equatorial circulation has direct impact on nutrient transport, phytoplank-
ton productivity, and export flux. A physical-biogeochemical model is used to investigate 
physical variations, Si and N uptake by diatoms and non-diatom phytoplankton.  The 
Carbon, Si(OH)4, Nitrogen Ecosystem (CoSINE) model with multiple phytoplankton 
functional groups, embedded into the Regional Ocean Model System (ROMS) for the 
Pacific Ocean. The Pacific ROMS-CoSINE model has spatial resolution of 12.5 km, and 
is forced with daily air-sea fluxes from the NCEP reanalysis between 1990 and 2006. The 
model is capable of reproducing many observed features, and analyses of the model re-
sults will be presented with focus on silicon and nitrogen cycling in the equatorial Pacific. 
The data collected during two equatorial cruises (2004 and 2005) will be used to evaluate 
ROMS-CoSINE model performance, which includes spatial and temporal variation of 
silicate and nitrate concentration, Si and N uptake by diatoms and other phytoplankton 
groups, biogenic silica (BSi) concentration and BSi dissolution dynamics. The impact of 
1997-98 El Nino on silicon and nitrogen cycling will be discussed and compared with 2004 
and 2005 conditions.

Chambers, D. P., University of Texas, Center for Space Research, Austin, USA, chambers@
csr.utexas.edu

MODES OF LOW-FREQUENCY OCEAN BOTTOM PRESSURE VARIABILITY IN 
THE NORTH PACIFIC
Ocean Bottom Pressure (OBP) from two numerical models and the Gravity Recovery 
and Climate Experiment (GRACE) are examined in the North Pacific for the period from 
January 2003 to December 2006. Much previous work has been done on the seasonal cycle 
of OBP in the North Pacific; we will focus instead on the low-frequency variation after 
estimating and removing the seasonal fluctuation and trends. The leading EOF mode of 
the interannual variation is characterized by an oscillation of OBP about the mean position 
of the Kuroshio Extension Current (KEC), which is similar in all three data sets. However, 
the GRACE data indicate a low-frequency temporal variation of the EOF mode that is 
approximately 4 months earlier than that of either model. Other than this phase difference, 
GRACE and the models do agree on the size and periodicity of the interannual fluctuations. 
The GRACE results are more highly correlated with interannual fluctuations in the ob-
served KEC transport. The correlation is 0.75 (compared to ~ -0.1 for the two ocean mod-
els); the correlation with GRACE increases to 0.9 if the KEC variability is shifted forward by 
one month. These results suggest that GRACE is measuring a real interannual OBP pres-
sure fluctuation in the North Pacific related to changes in the strength of the KEC. Since the 
barotropic response to changes in the KEC should be faster than 4 months, the lag in the 
ocean models is likely unrealistic and may be driven by errors in modeling the KEC.

Chang, G., Ocean Physics Laboratory / UCSB, Santa Barbara, USA, grace.spada@opl.ucsb.edu;
Barnard, A. H., WET Labs, Inc., Philomath, USA, andrew@wetlabs.com;
Zaneveld, J. R., WET Labs, Inc., Philomath, USA, ron@wetlabs.com
PARTICLE EFFECTS ON OPTICAL CLOSURE
A comprehensive optical dataset was collected on a shallow-water mooring in the biogeo-
chemically complex Santa Barbara Channel.  Radiative transfer modeling and statistical 
analyses were employed to investigate sources of variability of in situ remote sensing 
reflectance.  Additionally, a semi-analytical radiative transfer model was applied and ef-
fects of variable particle characteristics on optical closure were evaluated.  It was found 

that the variability of in situ remote sensing reflectance was most strongly affected by the 
concentration of particles and was influenced by the nature of particles during periods 
dominated by inorganic particles.  Successful derivation of the inherent from the apparent 
optical properties was related to wavelength and optical water type, with better algorithm 
performance at the green wavelengths and for waters composed of a mixture of biogenic 
and minerogenic particles.  Derived absorption coefficients were generally within 25% of 
measured absorption whereas derived backscattering coefficients sometimes exceeded 
50% of measured quantities.  Discrepancies in the backscattering coefficients were likely 
due to assumptions made about the shape of the backscattering spectrum (i.e. monotoni-
cally decreasing with increasing wavelength).

Chang, Y. S., MPO/RSMAS, University of Miami, Miami, USA, ychang@rsmas.miami.edu;
Özgökmen, T., MPO/RSMAS, University of Miami, Miami, USA;
Garraffo, Z. D., MPO/RSMAS, University of Miami, Miami, USA;
Peters, H., MPO/RSMAS, University of Miami, Miami, USA
NUMERICAL SIMULATIONS OF NORTH ATLANTIC OVERFLOWS IN THREE 
DIFFERENT HORIZONTAL GRID RESOLUTIONS
The North Atlantic overflows are numerically simulated using HYCOM, and the results 
are compared with published observations. Three different horizontal grid sizes are 
employed in order to investigate variations in the overflow characteristics caused by the 
grid resolution. The simulations change greatly with the grid size as a consequence of 
significant changes in the model seabed topography. Effects of the bottom topography are 
especially dominant in the area around the Faroe Islands. Only the 1/12 degree simulation  
captures the strong current through the narrow Faroe Bank Channel while the 1 and 1/3 
degree simulations show totally different, unrealistic overflow paths in this area. In case 
of the Denmark Strait overflow, the outflow pattern is in good agreement with observa-
tions in all three cases. However, detailed velocity comparisons show great discrepancies 
with a variety of direct measurements except in the 1/12 degree simulation. In the upper 
Irminger and Greenland Seas, the temperatures of the 1 and 1/3 degree simulations are 
distinctly higher than those of the 1/12 degree case. The excess temperatures are caused by 
a flow of warm surface water in the central North Atlantic north toward Iceland. Although 
this is not yet clearly understood, it is suspected that the unrealistic surface flow in the 
coarser grid cases is related to problems with flows in the deep ocean including overflows.

Chanson, M., University of Miami, Miami, USA, mchanson@rsmas.miami.edu;
Millero, F. J., University of Miami, Miami, USA, fmillero@rsmas.miami.edu
CHANGES OF ANTHROPOGENIC CO2 IN THE MAJOR OCEANS
The carbon parameters (total dissolved inorganic CO2, total alkalinity and pH) have been 
measured on recently surveyed sections in the Atlantic, Pacific and Indian oceans as part 
of the CLIVAR/CO2 Repeat Hydrography Program. Those parameters were compared to 
those measured on the same sections in the 1990s during the WOCE program. The results 
show no increase in the normalized total alkalinity, but changes in the normalized total 
dissolved inorganic CO2 (NTCO2). The changes in NTCO2 were affected by biological 
activity, mixing and anthropogenic CO2. The oceanic uptake of anthropogenic CO2 was 
calculated using the TrOCA method. The changes in the anthropogenic CO2have been 
used to back calculate and estimate the outcome due to the biological and physical effects.

Chant, R. J., Rutgers University, New Bruswick, USA, chant@marine.rutgers.edu;
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DISPERSAL OF A BUOYANT RIVER DISCHARGE: INTERACTION BETWEEN 
WIND, MORPHOLOGY AND REMOTELY FORCED FLOWS.
Observations and modeling conducted during the Lagrangian Transport and 
Transformation Experiment (LaTTE) emphasized variability in transport pathways of 
the Hudson’s discharge. This variability leads to rapid dispersal of the outflow  and drives 
rapid cross-shelf mixing.  Central to the dispersal is the formation of a bulge of freshwater 
in the NY Bight Apex that is modified by wind and interactions with the coast and the 
southward remotely forced flow that strengthens away from the Apex.  Upwelling favor-
able winds drives freshwater eastward away from the apex along the Long Island coast. 
When winds change to downwelling this “old plume” is driven away from the Long Island 
coast and drifts southward due to the combined effects of local winds and remotely forced 
flows. In contrast, a plume that forms during downwelling conditions forms a coastal 
current along the New Jersey Coast. During upwelling conditions this plume is driven 
offshore and wind forced flows compete with the remotely forced flows.  These pathways 
converge at the mid-shelf front that lies west of the Hudson Shelf Valley and defines the 
seaward extent of the Hudson’s outflow. 
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BLENDED SEA SURFACE TEMPERATURE DATA SET FROM MULTIPLE 
SATELLITES AND IN-SITU OBSERVATIONS FOR COASTAL OCEANS
A two-dimensional variational (2DVAR) method for blending sea surface temperature 
(SST) data sets from multiple observing platforms is presented.   The method produces 
globally continuous fields and has the capability of blending multiple satellite and in situ 
observations.  In addition, it allows specification of inhomogeneous and anisotropic back-
ground correlations, which are a common feature of coastal ocean regions. The blended 
SST fields for August 2003 covering the central California coastal region at high spatial 
(6 km) and temporal (6 hours) resolution were produced to demonstrate and evaluate 
the methodology. A comparison of these fields with independent observations revealed 
root-mean-squared errors of less than 1C, comparable to the errors of conventional SST 
observations.  The blended SST fields clearly reveal the fine-scale spatial and temporal 
structures associated with coastal upwelling in this region, demonstrating their utility in 
the analysis of fine-scale flow structures. In addition, we will produce a 5-km SST data set 
using this method and compare it with the existing the Global Ocean Data Assimilation 
Experiment (GODAE) merged product from the UK Met office. Plans to produce a higher 
resolution SST product on the order of 1-km will be discussed.

Chapman, P., Texas A&M University, College Station, TX, USA, piers.chapman@tamu.edu;
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EFFECTS OF SHORT TERM STABILITY VARIABILITY ON WATER COLUMN AND 
NEAR BOTTOM BIOCHEMICAL PROPERTIES OF THE WESTERN LOUISIANA SHELF
We present observations of water column stability, current velocity profiles, and hydro-
graphic parameters taken at several long-term (12-36 hours) stations on the western 
Louisiana shelf during spring and summer of 2005 and 2007. The stations were in 20 m 
total depth and at locations historically known to experience hypoxia. Richardson number 
estimated from a bottom mounted RDCP and lowered CTD system show considerable 
station to station variability and super-inertial temporal variability related to physical 
forcing. On several occasions, oceanographic fronts associated with freshwater plumes 
emanating from the Mississippi or Atchafalaya Rivers passed over the observation loca-
tion and dramatically changed the water column stability. Subpynocline dissolved oxygen 
concentrations fell and nutrient concentrations increased, consistent with local benthic 
oxygen demand and nutrient remineralization. Stations were observed to go from non-hy-
poxic to hypoxic and back to non-hypoxic in just a few hours. Longer term moored obser-
vations confirm these results and show significance variance and stability-bottom oxygen 
coherence at diurnal and higher frequencies. The results can have implications and impact 
on management and monitoring strategies for the Louisiana Deadzone.

Chappell, P. D., MIT/WHOI Joint Program in Oceanography, Woods Hole, USA, dreux@
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USING QRT-PCR OF THE FE STRESS RESPONSE GENE ISIB TO RELATE N 
FIXATION RATES AND GROWTH UNDER DIFFERENT FE CONDITIONS IN 
TRICHODESMIUM.
To aid in defining the threshold of iron (Fe) required by Trichodesmium in situ, we have 
developed a molecular diagnostic for Fe stress using quantitative reverse transcription 
PCR (qRT-PCR) of the Fe stress response gene isiB. Trichodesmium spp. are the dominant 
nitrogen (N) fixing cyanobacteria in the tropical and subtropical oceans, regimes fre-
quently characterized by low Fe concentrations. Trichodesmium spp. have been shown to 
require higher amounts of Fe than other non-diazotrophic photoautotrophs, and Fe-lim-
ited laboratory culture experiments have shown that Fe availability can affect N fixation 
rates. Despite these data, there is limited information about the mechanisms and controls 
of Trichodesmium Fe acquisition and what levels of Fe in the ocean correspond to a 
reduction in N fixation capabilities. Using qRT-PCR analysis of isiB expression we have 
shown that detected gene expression levels correspond to specific reductions in N fixation 
rates in Trichodesmium.

Charette, M. A., WHOI, Woods Hole, USA, mcharette@whoi.edu;
Gonneea, M. E., WHOI, Woods Hole, USA;
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TRACE METAL BIOGEOCHEMISTRY IN KARSTIC SUBTERRANEAN ESTUARIES
Despite being a major vector for the land-ocean transport of materials, the role of 
groundwater in oceanic elemental mass balances has been poorly characterized. And 
where groundwater has been explicitly considered, most studies have not quantified the 
importance of chemical transformations that occur during the mixing of meteoric water 
with saline pore water (the subterranean estuary or STE) prior to surface water discharge. 
Here we examine the importance of karstic coastal hydrogeology on the flux of trace ele-
ments from STEs. Data from two field sites will be presented: the Yucatan Peninsula and 

southwest Florida. There exists an interesting contrast with aluminosilicate-dominated 
STEs in that the freshwater endmember is highly enriched in alkaline earth elements 
with evidence for removal during mixing with ocean water. These subterranean karstic 
systems tend to be reducing environments, which appears to be a common thread among 
many other STEs regardless of the aquifer lithology; the geochemistry of uranium, iron, 
and other redox sensitive trace metals will also be discussed. Lastly, radium isotopes and 
radon-222 will be used to quantify the potential oceanic fluxes of these elements that may 
be occurring due to submarine groundwater discharge.

Charria, G., National Oceanography Centre, Southampton, United Kingdom, gcha@noc.
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HOW DO PLANETARY WAVES INFLUENCE THE PRIMARY PRODUCTION IN 
THE NORTH ATLANTIC OCEAN?
Planetary waves play a major role in the dynamics of the oceans, but their role is not lim-
ited to the physics. In fact, several studies (e.g. Machu et al., 1999; Cipollini et al., 2001; Uz 
et al., 2001; Charria et al., 2006) have shown that these waves have a distinct signature on 
surface chlorophyll concentration. These observations, made possible by the advent of re-
motely sensed ocean colour data, prompt several important questions: How do planetary 
waves influence surface chlorophyll concentrations? Which vertical or horizontal coupled 
processes are involved? Have planetary waves a measurable influence on primary, new and 
exported productions? Is that influence significant within the global ocean carbon cycle? 
The aim of this study is to quantify the impact of these waves on primary production; to 
this purpose, a 3D coupled physical/biogeochemical model is implemented in the North 
Atlantic. Results so far show local primary production increases associated to the chloro-
phyll wave crest at different latitudes. The net impact of these waves on primary produc-
tion is estimated by filtering out the planetary waves in the coupled simulations.

Chassignet, E. P., COAPS/Florida State University, Tallahassee, USA, echassignet@coaps.
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HYCOM Consortium
GLOBAL OCEAN PREDICTION WITH THE HYBRID COORDINATE OCEAN 
MODEL (HYCOM): AN OVERVIEW
A broad partnership of institutions has been collaborating over the past few years in devel-
oping and demonstrating the performance and application of an eddy-resolving real-time 
global and basin-scale prediction systems using HYCOM. The partnership is addressing 
the Global Ocean Data Assimilation Experiment (GODAE) goals of three-dimensional 
depiction of the ocean state at fine resolution in real-time and provision of boundary con-
ditions for coastal and regional models. This presentation will highlight the achievements 
made by the HYCOM consortium and summarize the lessons learned along the way.

Chaudhuri, A. H., University of Massachusetts School of Marine Sciences and School for 
Marine Science and Technology, New Bedford, USA, g_achaudhuri@umassd.edu;
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Marine Science and Technology, New Bedford, USA, avijit@umassd.edu

INTER-ANNUAL VARIABILITY AND SHELF WATER ENTRAINMENT OF GULF 
STREAM WARM-CORE RINGS
An analysis of satellite-derived sea surface temperature observations of Gulf Stream 
warm-core rings (WCRs) has been completed between 75° and 50°W from 1978 – 1999 to 
understand  (1) inter-annual variability of WCRs occurrences, and (2) role of WCRs in en-
training shelf water from the outer continental shelf to the Slope Sea (SS).  Results indicate 
a significant response between WCR formation and large-scale atmospheric variations 
related to the state of the North Atlantic Oscillation (NAO). Adjustment to NAO-induced 
wind forcing is hypothesized to impact the eddy kinetic energy distribution and related 
baroclinic instability structure of the Gulf Stream, thus affecting WCR formation rates. A 
quasi-geostrophic approximation of the potential vorticity equation is used to determine 
volume fluxes of shelf water entrained by WCRs into the SS. The total mean annual shelf-
wide WCR-induced shelf water transport is 23700 km3 year-1 (0.75 Sv), that accounts for 
25% of the total transport in the SS region adjacent to the outer continental shelf. Results 
suggest that increased (decreased) occurrences of WCRs observed during positive (nega-
tive) phases of the NAO create higher (lesser) WCR-induced shelf water fluxes.

Chavanne, C. P., University of Hawaii, Honolulu, USA, cedric@hawaii.edu;
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OBSERVATIONS OF STRONG SUBMESOSCALE ANTICYCLONE AND 
ASSOCIATED FRONTOGENESIS NEAR AN ISLAND
Observations of surface currents by high-frequency radio current meters, and satellite 
altimeters, scatterometers and radiometers, are used to document the generation and 
evolution of a strong submesoscale anticyclone west of Oahu, Hawaii in October 2002. It 
may have been caused by Ekman pumping associated with island orographic 
effects on the trade winds, or by boundary layer shear along the coast due to the me-
soscale flow. Within three days, the anticyclone reached an extremum negative surface 
vorticity of 1.5 f, with a solid-body core of 17 km radius and azimuthal velocity of u 35 
cm/s. It slowly decayed to less than f five days later, possibly as a result of centrifugal insta-
bility. It was in cyclogeostrophic balance to first order. During this period, the anticyclone 
was trapped between the coast and a larger cyclone to the west, and a second cyclone to 
the southeast. A front developed between the western cyclone and the anticyclone, as 
warm water from the southwest was advected northward, and cold water from the north-
east southward.  The front was divergent (u 0.2 f ) and anticyclonic (u -0.25 f ) on its warm 
side, and convergent (u -0.25 f ) and cyclonic (u 0.15 f ) on its cold side, counteracting the 
production of density gradient by eddies straining the temperature field. Finally, as the 
western cyclone drifted westward, the front disappeared and the anticyclone broadened 
and weakened.
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BREAKING NEW GROUND: USING REMOTE SENSING AND MODELING IN 
OPERATIONAL FORECASTING OF FISHERIES
Ecological forecasting of fishery yields in the face of climate variability has eluded resource 
managers for decades. Recent advances in observing systems, computational power and 
understanding of ecosystem function offer evidence that the variability of the ocean eco-
system and its impact on fishery yield can be forecast with enough lead time to be useful 
to society. Accurate and timely forecasts can provide the information needed to maintain 
the longterm sustainability of fish stocks and protect the ecosystem, while maximizing so-
cial and economic benefits and preventing wasteful overinvestment of economic resourc-
es. In this contribution we present efforts to enhance the current decision support system 
for the small pelagic fishery and upwelling ecosystem in the coastal ocean off Peru with 
remote sensing information and state-of-the-art coupled physical-biogeochemical three 
dimensional ocean models. This region has the world’s largest single-species fishery, the 
Peruvian anchovy, which is supported by the world’s most variable ocean ecosystem. No 
other ocean region has this combination of environmental observations, fish resources, 
fisheries monitoring and well validated climate forecast models for forcing high-resolution 
operational ecosystem models.
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EFFECTS OF HIGH CO2 ON OTOLITH GROWTH OF A MARINE FISH
Otoliths are sensory bones in fish and made of alternating layers of aragonite and protein. 
We hypothesized that otoliths of fish grown from egg through yolk-sac stage in seawater 
with high CO2 would be smaller than otoliths of fish grown under present CO2. White 
seabass (Atractoscion nobilis) were grown at 18°C from egg to 8-d age in oceanic water 
with 380 (control) and 2500 (treatment) µatm CO2, and with pH of 8.0 and 7.3 and ara-
gonite saturation state (Ω) of 2.4 and 0.56, respectively. Otoliths imaged using SEM were 
8% larger (p <0.001, n=77) at 2500 than 380 µatm CO2, corresponding to a 27% increase in 
mass. Treatment fish were more lethargic and swam less than control fish. Experiments in 
progress using 380 and 993 µatm CO2 appear consistent with those described above. We 
propose that fish maintain normal internal pH and that aragonite formation is enhanced 
by higher CO2 level. Eggs and larvae of many marine fish are pelagic. Significant adverse 
effects on their survival may result from future, enhanced CO2 levels if our results are 
representative of other fish.
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SPATIAL AND TEMPORAL VARIABILITY IN THE CALIFORNIA CURRENT 
SYSTEM: NEW UNDERWAY TECHNOLOGIES AND OBSERVATIONS
Measurements of key bio-environmental characteristics with the Advanced Laser 
Fluorometer (ALF) and Moving Vessel Profiler (MVP) conducted in May-June 2006 
and April 2007 during the California Current Ecosystem (CCE) Long-Term Ecological 

Research (LTER) cruises are discussed with regard to regional and climate variability. 
ALF instrument provides underway flow-through hyperspectral measurements of laser-
stimulated seawater emission for characterization of phytoplankton pigments and com-
munity structure, colored organic matter, and variable fluorescence for assessments of 
phytoplankton photo-physiological status. The MVP system incorporates a laser optical 
plankton counter (150-6000 µm particle size), chlorophyll a fluorometer, and a conduc-
tivity-temperature-depth (CTD) probe. It provides underway vertical profiling between 
0-200 m with the ship steaming at 12 knots. The MVP and ALF instruments were used 
for regular mesoscale bowtie surveys in a series of Lagrangian water parcel tracking ex-
periments, as well as for synoptic-scale measurements to characterize transitions from 
coastal to offshore CCE environments and identify the effects of frontal zones and eddies 
on biological structures. We will present and discuss results of a comparative analysis of 
surface and subsurface fields sensed by ALF and the MVP.
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EFFECTS OF THE CHANGJIANG RIVER DISCHARGE ON PLANKTONIC 
COMMUNITY RESPIRATION IN THE EAST CHINA SEA
lanktonic communities tend to flourish on the western margins of the East China Sea 
(ECS) fueled by substrates delivered largely in summer from the Changjiang River, the fifth 
largest river in the world. To study the effects of the Changjiang River discharge on plank-
tonic community respiration (CR), physical-chemical variables and key processes were 
measured in three consecutive summers in the ECS. Results showed that concentrations 
of nitrate and Chl a, protozoan biomass, bacterial production, as well as CR in the surface 
water were all negatively correlated with sea surface salinity, reflecting the strong influ-
ence of river discharge on the ECS shelf ecosystem. Moreover, mean values of nitrate, and 
Chl a concentrations, and CR rates were proportionally related to the area of Changjiang 
diluted water (Salinity ≤ 31.0 psu), an index of river discharge rate. Presumably, higher 
river flow delivers higher nutrient concentrations which stimulate phytoplankton growth, 
which in turn fuels CR. CR exhibited significant monthly and inter-annual variability and 
rates appear to be dominated by bacteria and phytoplankton. Although the ECS plume’s 
plankton community was relatively productive (mean = 0.8 mg C m-2 d-1), the mean ratio 
of production to respiration was low (0.41). This suggests that planktonic community 
metabolism in the ECS plume is supported by river discharge of both inorganic nutrients 
and organic carbon.

Chen, C. S., University of Massachusetts-Dartmouth, New Bedford, USA, c1chen@
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AN UNSTRUCTURED GRID, FINITE-VOLUME COASTAL OCEAN MODEL 
(FVCOM): APPLICATIONS TO MULTI-SCALE COASTAL AND ESTUARINE 
SYSTEMS
A team of University of Massachusetts-Dartmouth and Woods Hole Oceanographic 
Institution researchers has developed a new prognostic, unstructured-grid, Finite-Volume, 
free-surface, 3-D primitive equation Coastal Ocean circulation Model (called FVCOM) 
for physical and coupled physical/biological studies in coastal and estuarine regions char-
acterized by complex coastlines and bathymetry and diverse forcing. Both hydrostatic and 
non-hydrostatic versions of FVCOM have been applied to study multi-scale dynamical 
processes observed in coastal oceans and estuaries.  Several examples will be presented 
here to illustrate how well an unstructured-grid model can capture complex dynamics 
and kinematics characterized by multi-scale interaction in realistic settings. An integrated 
interdisciplinary atmospheric-ocean model system including WRF/MM5, FVCOM, un-
structured-grid, finite-volume versions of SWAN, CICE (ice model), generalized biologi-
cal model, and sediment transport model as well as advanced data assimilation modules 
will be introduced along with hindcast validation experiments in the Gulf of Maine/New 
England Shelf region.  Some critical issues relevant to data assimilation, model assessment, 
and real-time forecasting that we have learned from the development of the Northeast 
Coastal Ocean Forecasting System (NeCOFS) are also discussed.
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ESTIMATES OF SPREADING IN A NEAR-FIELD RIVER PLUME FROM 
OBSERVATIONS AND MODEL SIMULATIONS
Data collected from the near-field region of the Merrimack River (Massachusetts) plume 
were analyzed to examine the plume spreading. Estimates of the plume spreading rate 
were derived from the CTD and ADCP data using a control volume method, and a direct 
assessment of the spreading of clustered surface drifters. Additionally, plume spreading 
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rates were also derived from highly-resolved numerical model output (ROMS). These 
three distinct observational and numerical approaches are compared, with reasonable 
agreement. The observations and numerical simulations also allowed estimation of terms 
in the lateral momentum balance along isopotentials normal to surface layer stream-
lines. One principle finding of this study is that the three important terms in the lateral 
momentum balance are the Coriolis term, the centrifugal force term associated with the 
isopotential curvatures, and the baroclinic pressure gradient along isopotentials. These 
three terms balance each other within the near-field plume region. The observed and 
numerical spreading estimates are quantitatively similar to geometric predictions of plume 
spreading along the isopotentials, based on streamline curvature derived from the lateral 
momentum balance.

Chen, G., University of Maryland, College Park, USA, gchen@mail.umd.edu;
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CRYPTIC ACARTIA TONSA DIVERSITY: SMALL SCALE NICHE PARTITIONING 
AND LARGE SCALE COMPARATIVE PHYLOGEOGRAPHY
Many cryptic lineages partition broad ranges into smaller allopatric parts, but in other cas-
es they are sympatric and potentially competing or partition the environment along envi-
ronmental gradients. In the cosmopolitan estuarine copepod Acartia tonsa, several diver-
gent mitochondrial DNA lineages were recently discovered. By comparing mitochondrial 
and nuclear DNA patterns we have confirmed that these mitochondrial lineages represent 
reproductively isolated cryptic species. We will present results on three ancient genetic 
lineages (F, S and X) sampled at several spatial scales from the US Atlantic coast. Within 
estuaries there was a strong association of lineages F and S with low and high salinity 
waters while the X lineage was more euryhaline . Salinity preference or tolerance may play 
an important role in driving population diversification: at the continental scale the highest 
genetic diversity and phylogeographic structure was found in the low-salinity F lineage, 
moderate in high-salinity S, and least in euryhaline X. Isolation by distance patterns found 
in F and S lineages further suggest that salinity tolerance/preference determines opportu-
nities for population connectivity via dispersal and affects diversification rates.

Chen, J., Second Institute of Oceanography, SOA, Hangzhou, China, biogeo_chen@hot-
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Li, H., Second Institute of Oceanography, SOA, Hangzhou, China, jfchen@hzcnc.com
RESPONSE OF ORGANIC CARBON BURIAL RATE TO RECENT SEA ICE 
DECREASING IN ARCTIC CHUKCHI SEA SHELF
Because of its sea ice cover the Arctic Ocean has not been considered as a sink of atmo-
spheric carbon dioxide. With recent observations of decreasing ice cover due to global 
warming there is the potential for an increasing of biological pump efficiency, especially 
in the Arctic shelf seas. During two cruises of Chinese Arctic Expeditions in summers in 
1999 and 2003, we analyzed nutrients, water column/sediment chl a, opal, primary pro-
ductivity, organic carbon burial rate etc in the Chukchi Sea. Our preliminary results sug-
gest that as one of the largest shelves in the world (one-forth of world shelves), as well as 
its sufficient nutrients supply (north Pacific Ocean, large rivers), Arctic Ocean might play 
a very important role in global carbon sink when sea ice shrinks.
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TURBULENT MIXING IN STABLY-STRATIFIED GRAVITY CURRENTS: 
LABORATORY EXPERIMENTS AND OCEANIC OVERFLOW IMPLICATIONS
The mixing and entrainment processes of large-scale gravity current, e.g., the Denmark 
Strait Overflow, affect the global thermohaline circulation. The limited spatial resolution 
in global climate/ocean simulations and the difficulty in obtaining in situ oceanic measure-
ments lead to uncertainty in the parameterization of small-scale mixing processes relevant 
to oceanic circulation. A laboratory facility has been built to study the development of 
a gravity current along an inclined plate, flowing into a steady ambient medium. Using 
PIV and PLIF to measure the velocity and density fields simultaneously, the small-scale 
structures of mixing and entrainment are characterized. The influence of initial turbulent 
fluctuation level of the gravity current, reflected by the microscale Reynolds number, is 
investigated by comparing the low fluctuation case and the high fluctuation case where a 
group of active grids are used to enhance the turbulence. The effectiveness of eddy viscos-
ity model for Reynolds stress and eddy diffusivity for buoyancy flux is evaluated using the 
experimental data. Implications of the results for the improvement of ocean simulations 
will be discussed.
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THE SODIUM CHANNEL GENE FROM A COPEPOD AND ITS POTENTIAL LINK 
TO SAXITOXIN RESISTANCE
It has been previously shown that saxitoxon resistance in bivalves is linked to a single 
amino acid mutation in the sodium channel. We present the first report of the full-

length sodium channel alpha subunit (AhSC) (7.1 kb) in a copepod (Acartia hudsonica). 
Phylogenetic analysis reveals that AhSC is closer to the sodium channel alpha subunit 
of insects, consistent with taxonomic phylogeny. We also found there are two types of 
AhSC in A. hudsonica. The two types are identical, except that, in contrast to the bivalve 
mutation, one (type 1) has a three-amino-acid insertion between the third and the fourth 
functional domains of the protein. This insertion is very close to an “IFM” or “MFM” 
[Isoleucine (Methionine, Valine), Phenylalanine and Methionine] motif that acts as an 
inactivation gate, opening and closing the channel. The insertion may change the posi-
tion of this motif when it is plugged in the channel, thereby affecting the sodium ion flow 
into the cell, and accounting for toxin resistance. If so, this mutation represents a different 
mechanism of resistance from that found in bivalves.
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RESPONSE OF THE NORTHEASTERN GULF OF MEXICO TO HURRICANES
Focusing on Hurricanes Ivan (2004) and Katrina (2005), we address four science questions 
on the hydrodynamic response of the northeastern Gulf of Mexico to hurricanes: 1) How 
does the shallow, abandoned Mississippi delta influence the storm surge? 2) What was the 
controlling factor that caused the record high storm surge of Hurricane Katrina? 3) Why 
are the responses of an estuary to Hurricanes Ivan and Katrina so different from the cor-
responding surges on the open coast? 4) How would the storm surge differ if Hurricane 
Katrina had taken a different course? Guided by field observations of winds, waves, water 
levels and currents, two numerical models for storm surges and wind waves have been 
coupled to hindcast the relevant hydrodynamic conditions, including storm surges, surface 
waves and depth-averaged currents. The quantitative numerical simulations and simple 
qualitative analysis have revealed that the record-high storm surge of Hurricane Katrina 
was caused by the interaction of the surge with the extremely shallow, ancient deltaic lobe 
of Mississippi River. A hypothetical scenario formed by shifting the path of Hurricane 
Katrina to the observed path of Hurricane Frederic (1979) resulted in a much smaller surge 
than that observed in coastal Mississippi and Louisiana. The numerical experiments indi-
cate that the submerged, abandoned deltaic lobes of Mississippi River have a much stronger 
influence on the maximum surge on the coast than does a sloping continental shelf.
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CARBON CYCLING IN THE HUDSON RIVER PLUME
High in nutrients, the Hudson River Plume exits the Hudson River Estuary, and, depend-
ing on the winds, moves north to Long Island, south along the New Jersey shore, or simply 
pools up in the New York Bight and is eventually transported across the continental 
shelf along the Hudson Canyon.  As part of the LATTE (LAgrangian Transport and 
Transformation Experiment) program, high resolution towed-vehicle measurements 
(CDOM, chlorophyll fluorescence, temperature, salinity, dissolved oxygen), discrete pro-
ductivity, dissolved inorganic carbon (DIC), dissolved organic carbon (DOC), pH, and nu-
trient measurements were made in May, 2006.  High productivity in the plume appears to 
result in a drawdown of dissolved carbon dioxide (pCO2) within the plume.  Degradation 
of organic matter has been shown to result in decreased dissolved oxygen levels at depth.  
We will compare the DOC and DIC fluxes in the plume as well as examine the relation-
ship between nutrients, productivity, pCO2 drawdown, and DOC production.
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THE KUROSHIO EXTENSION NORTHERN RECIRCULATION GYRE: PROFILING 
FLOAT MEASUREMENTS AND FORCING MECHANISM
Mid-depth, time-mean circulation in the western North Pacific Ocean(28$^\circ$--
45$^\circ$N, 140$^\circ$--165$^\circ$E) is investigated using drifting information from 
the profiling floats deployed in the Kuroshio Extension System Study (KESS) and the 
International Argo programs.  A well-defined, cyclonic recirculation gyre (RG) is found 
to exist north of the Kuroshio Extension jet, confined zonally between the Japan Trench 
($\sim$\,145$^\circ$E) and the Shatsky Rise ($\sim$\,156$^\circ$E), and bordered to the 
north by the Subarctic Boundary along $\sim$\,40$^\circ$N.  This northern RG, which 
is simulated favorably in the eddy-resolving OFES hindcast run model, has a maximum 
volume transport at 26.4 Sv and its presence persists on the interannual and longer 
time scales.  An examination of the time-mean $x$-momentum balance from the OFES 
hindcast run output reveals that horizontal convergence of Reynolds stresses works to 
accelerate both the eastward-flowing Kuroshio Extension jet and a {\em westward} mean 
flow north of the meandering jet. The fact that the northern RG is eddy-driven is further 
confirmed by examining the turbulent Sverdrup balance, in which convergent eddy poten-
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tial vorticity fluxes are found to induce the cyclonic RG across the background potential 
vorticity gradient field.  For the strength of the simulated northern RG, we find the eddy 
dissipation effect to be important as well.
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AXIAL WIND EFFECTS ON STRATIFICATION AND LONGITUDINAL SALT 
TRANSPORT IN IDEALIZED, PARTIALLY MIXED ESTUARIES
A 3D hydrodynamic model (ROMS) is used to investigate the axial wind control on strati-
fication through straining of longitudinal density field and the associated longitudinal salt 
transport. The model mimics a straight, 400km-long estuarine channel connecting to a 
shelf sea. Modifying the horizontal Richardson number by incorporating the Wedderburn 
number (W), the raito of wind stress to axial baroclinic pressure gradient, to include wind 
straining effects is shown to better represent the subtidal variations in stratification. When 
W < O(1), axial wind has negligible effects on stratification. When W ~ O(1), down-estu-
ary wind enhances stratification, whereas up-estuary wind reduces it. At the onset and 
end of the wind events, the subtidal cross-sectional averaged volume fluxes resulting from 
barotropic adjustment drive strong transient salt fluxes. During a down-estuary wind 
event, subtidal shear dispersion increases due to enhanced stratification and vertical shear. 
The opposite effect occurs during an up-estuary wind event. The adjustment time for the 
salt structure is much longer than the event time scale. Supporting observations from 
upper Chesapeake Bay are provided.
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2DH MODELING OF WAVES, CURRENTS AND SEDIMENT TRANSPORT AT FRF 
DURING HURRICANE ISABEL
Hurricane Isabel is regarded as the most significant storm event in the 27-year history of 
the USACE Field Research Facility (FRF) at Duck, North Carolina. Large waves together 
with high winds induced strong nearshore currents and significant morphological changes 
at the FRF. The bathymetric changes during the storm event were estimated
from the pre- and post-storm profile measurements and indicated a 2D feature of bathy-
metric evolution. In this study, we developed a 2DH modeling framework that couples the 
wave model STWAVE, a quasi-steady nearshore circulation model STCIRC and a sediment 
transport model for simulations of nearshore waves, currents and sediment transport at the 
FRF during the storm. The coupled nearshore model is nested in a large-scale storm surge 
model, supplying large-scale forcing such as wind-induced currents and tidal currents as 
boundary conditions for the nearshore model. The sediment model is based on the trans-
port algorithms developed recently by Kobayashi (2007). It presents the basic mechanics of 
sand suspension and bedload movement on beaches and calculates bedload and suspended 
load sediment transport by waves and currents. The model is applied to a 7-day simulation 
of the storm event. The model results are compared with available data at the FRF.
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RECENT ADVANCES IN REMOTE SENSING OF ESTUARINE WATER QUALITY: 
AN EXAMPLE IN TAMPA BAY, FLORIDA, USA
Using Tampa Bay as an example, we present some latest advances in the remote assess-
ment of several key water quality indices (turbidity, colored dissolved organic matter 
(CDOM), and water clarity) in estuarine waters using MODIS and SeaWiFS. After proper 
calibration and data quality control, MODIS remote sensing reflectance (Rrs) at 645 nm 
(250m) showed high correlation with in situ turbidity (0.8 - 8 NTU), with RMSE of < 28% 
in the modeled turbidity. Rrs ratios of 469/555 (500m) and 488/551 (1km) were highly cor-
related with in situ CDOM or PCU color measurements. Application of a semi-analytical 
algorithm to SeaWiFS data significantly improved estimates of the attenuation coefficient 
at 490 nm (Kd(490)) over the traditional band-ratio algorithm, as indicated by the high 
correlation with in situ Secchi Disk Depth. In addition, light penetration depth was also 
estimated reliably from SeaWiFS using a novel algorithm. These algorithms are robust and 
consistent for most of the Bay waters in all seasons, and thus greatly facilitate time series 
analysis for monitoring environmental changes. However, estimating chlorophyll concen-
trations in Tampa Bay is still a challenging task. 
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HYDRODYNAMICS OVER HOLLOWS IN ESTUARIES
Observations of flows over the hollow (bathymetric depressions) in the lower Chesapeake 
Bay showed that current speed increases during flood tides and decrease during ebb tides. 

A simple conceptual analysis indicates that the existence of a horizontal density gradi-
ent alters Bernoulli dynamics and generates the spatial variation of current speed over 
hollows. When density decreases downstream, the velocity in hollows increases from 
the upstream edge to downstream edge; when density gradient increases downstream, 
the velocity is reduced over hollows. The conceptual analysis is confirmed by numeri-
cal experiments of steady unidirectional open channel flows with an idealized hollow 
using a primitive-equation model. Numerical simulations of an idealized estuary shows 
similar flow patterns as the observation and momentum balance further confirmed the 
conceptual analysis. Large scale hollows significant alter local current field of residual 
estuarine exchange flows. The residual depth-averaged currents in a hollow shows a two-
cell circulation when Coriolis term is neglected and shows a cyclonic eddy when Coriolis 
term is included. Without Coriolis forcing, a hollow tends to infill on the seaward slope 
and become asymmetric in along-channel axis. With Coriolis forcing, the seaward slope 
tends to be asymmetric in cross-channel direction while most area of the hollow is under 
equilibrium state.
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DETECTION OF HARMFUL ALGAL BLOOMS FROM SPACE: A METHOD USING 
ARTIFICIAL INTELLIGENCE AND MODERN REMOTE SENSING
There has been considerable amount of effort attempting to identify harmful algal blooms 
(HABs) using satellite remote sensing, whose synoptic and repeated coverage provides 
unique and timely information for HAB studies. Due to uncertainties associated with the 
satellite data products and algorithms, however, the results are not always satisfactory. In 
particular, it has been fundamentally difficult to estimate chlorophyll-a concentrations 
(Chl), an index for phytoplankton bloom, in optically complex coastal waters. Using fluo-
rescence line height (FLH) and spectral reflectance data from the MODIS satellite sensor 
as well as Karenia brevis concentration data from in situ survey on the west Florida shelf, 
we further developed and improved a fuzzy clustering algorithm. MODIS FLH can ef-
fectively differentiate phytoplankton blooms from non-biogenic waters (e.g., waters rich in 
colored dissolved organic matter or CDOM), while the spectral reflectance data are used 
to differentiate highly turbid waters caused primarily by sediment resuspension. The valid-
ity of the method is tested against in situ sampling results.

Chepurin, G. A., University of Mariland, College Park, USA, chepurin@atmos.umd.edu;
Carton, J. A., University of Maryland, College Park, USA, carton@atmos.umd.edu;
Doney, S. C., Woods Hole Oceanographic Institution, Woods Hole, USA, sdonel@whoi.edu;
Lima, I. D., Woods Hole Oceanographic Institution, Woods Hole, USA
IMPACT OF TEMPERATURE AND SALINITY ASSIMILATION ON THE GLOBAL 
BIOGEOCHEMICAL PARAMETERS DISTRIBUTION
This is a study examining the impact of data assimilation on multidecadal timescales.  The 
model we examine is the NCAR CCSM Ocean General Circulation Model with Doney 
et al. (2003) biogeochemistry.  The experiments presented span the 20 year period 1985-
2004.  The problem we consider is determining the impact of data assimilation, which 
clearly improves representation of physical processes, on the evolution of biogeochemi-
cal processes.  The results show that the assimilation (based on SODA) has considerable 
impact, including increases in surface chlorophyll concentration in the North Atlantic 
during the spring bloom due to mixing across the thermocline, as well as increases in the 
tropical Pacific and Indian Oceans in response to enhanced upwelling.  CO2 uptake in 
the North Atlantic is reduced, but outgassing in the eastern Pacific increases. On decadal 
timescales near surface total carbon varies strongly due to increasing in vertical exchange 
in the extratropics and increasing upwelling near the equator.  Further experiments are 
being carried out to elucidate these processes.

Chereskin, T. K., Scripps Institution of Oceanography, La Jolla, USA, tchereskin@ucsd.edu
A SYNOPTIC VIEW OF THE VORTICITY BALANCE OF THE SUBANTARCTIC 
FRONT IN THE SOUTHEAST PACIFIC
In late austral winter 2005, the formation of Subantarctic Mode Water (SAMW) and 
Antarctic Intermediate Water (AAIW) was observed  in deep mixed layers adjacent to and 
north of the Subantarctic Front (SAF) in the southeast Pacific. The SAF presents a relative-
ly strong  barrier to meridional exchanges, but it provides a zonal conduit for SAMW and 
AAIW from the Pacific to the Atlantic through the Drake Passage. The regional dynamics 
of the SAF in the southeast Pacific are diagnosed through its vorticity structure. The SAF 
is characterized by meanders of wavelength about 300 km over the relatively smooth to-
pography upstream of Drake Passage. The barotropic or depth-averaged vorticity exhibits 
a balance between advection of planetary vorticity and relative vorticity, as would be seen 
in a Doppler-shifted short barotropic Rossby wave in a mean flow. The depth-dependent 
vorticity balance implies a surface divergence which is balanced at depth by a divergence 
of the opposite sign.
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Cheriton, O. M., University of California Santa Cruz, Santa Cruz, USA, cheriton@pmc.
ucsc.edu;

McManus, M. A., University of Hawaii at Manoa, Honolulu, USA, mamc@hawaii.edu;
Stacey, M. S., University of California Berkeley, Berkeley, USA, mstacey@berkeley.edu;
Steinbuck, J. V., Stanford University, Stanford, USA, vittorio@stanford.edu;
Ryan, J. P., Monterey Bay Aquarium Research Institute, Moss Landing, USA, ryjo@mbari.org
PHYSICAL AND BIOLOGICAL CONTROLS ON THE MAINTENANCE AND 
DISSIPATION OF A THIN PHYTOPLANKTON LAYER
During an 8-hr overnight study in Monterey Bay in 2005, we collected continuous, high-
resolution vertical profiles of a thin layer of phytoplankton, as well as physical properties of 
the water.  This dataset provided a unique opportunity to evaluate a mathematical model 
describing how competing convergence and divergence mechanisms lead to the formation 
and maintenance of thin plankton layers. While straining by shear, cell settling velocities, 
and plankton motility were all considered, we found that the vertical displacements caused 
by the passage of high-amplitude internal waves had the greatest influence on changes in 
layer thickness. Thus, in order for a model to accurately describe thin layer dynamics in 
an environment with energetic internal waves, the convergent and divergent effects of the 
vertical oscillations caused by internal waves must be included.

Cheroske, A. G., Mesa Community College, Mesa, USA, cheroske@gmail.com;
Cronin, T. W., University of Maryland Baltimore County, Baltimore, USA, cronin@umbc.edu;
Caldwell, R. L., University of California Berkeley, Berkeley, USA, rlcaldwell@berkeley.edu;
Chiou, T. H., University of Maryland Baltimore County, Baltimore, USA, short_c@umbc.edu
POLARIZED SIGNALING IN MANTIS SHRIMP
Many organisms in clear, tropical waters use color to communicate.  Stomatopods (mantis 
shrimp) are well known for their complex color vision systems and their behaviors using 
colored body spots.  In deeper environments, even the clearest water absorbs longer wave-
lengths making color vision problematical.  In these limited light conditions, polarized 
light can be more reliable as a visual stimulus and signal.  Stomatopod species living near 
the Aquarius habitat and their use of polarized signals were the focus of our 2001 mission.  
We assessed various body parts as potential signaling structures, the structure of those 
parts, and the use of those parts during behavioral interactions.  Body parts from both the 
anterior and posterior areas of animals reflected linearly polarized light and varied greatly 
with wavelength.  Animals used these body parts extensively during aggressive interac-
tions near burrows.  Since certain photoreceptors in these species are structured to receive 
linearly polarized light, it seems that these animals use and receive polarized signals under 
these limited photic conditions.  These signals may be advantageous for reliable intraspe-
cific communication while possibly being cryptic to outside (e.g. predator) viewers.

Cherukuru, N. R., CSIRO Land and Water, Canberra, Australia, nagur.cherukuru@csiro.au;
Brando, V. E., CSIRO Land and Water, Canberra, Australia, vittorio.brando@csiro.au;
Robson, B., CSIRO Land and Water, Canberra, Australia, vittorio.brando@csiro.au;
Dekker, A. G., CSIRO Land and Water, Canberra, Australia, arnold.dekker@csiro.au
COUPLING BIOGEOCHEMICAL AND INHERENT OPTICAL PROPERTY MODELS: 
A CASE STUDY IN TROPICAL COASTAL ENVIRONMENT, FITZROY ESTUARY 
AND KEPPEL BAY, AUSTRALIA.
Estimating the light propagation under water and across the air-water interface accurately 
can be critical in biogeochemical models as this parameter controls processes such as 
photosynthesis and heat flux. Better estimates of light propagation in coastal waters are 
achieved when the influence of Chromophoric Dissolved Organic Matter and non-algal 
particulate matter are included along with phytoplankton. A biogeochemical model for 
Fitzroy Estuary and Keppel Bay (FEKB) which is based on the concepts of Model for 
Estuaries and Coastal Oceans(MECO) was used in this research. The FEKB biogeochemi-
cal model is built on a 3D hydrodynamic and sediment dynamic model and is capable of 
simulating various biological parameters. We have coupled a new inherent optical prop-
erty based hyperspectral model with the FEKB biogeochemical model.  This modelling 
activity forms part of the wider research objective of data assimilation of remote sensing 
data into ecosystem models. Here we present the coupled biogeochemical and optics 
model, the methodology for the integration of remote sensing products and finally we 
show the results of the influence of the new remotely sensed data-integrated underwater 
light climatology. 

Cheung, I. S., Oregon State University, Hatfield Marine Science Center, Newport, OR, 
USA, itchung.cheung@oregonstate.edu;

Silver, M. W., University of California, Santa Cruz, Santa Cruz, CA, USA, msilver@ucsc.edu
DOMOIC ACID TOXICITY IN THE HEPATOPANCREAS OF “ROCK CRABS” 
(CANCER ANTENNARIUS  AND CANCER PRODUCTUS) AND POTENTIAL 
TOXICITY TO HUMANS
Domoic Acid (DA), a neurotoxin responsible for Amnesic Shellfish Poisoning (ASP) in 
humans, significantly affects the crab fishery on the U.S. West Coast. In California, several 
Cancer species are commercially and recreationally harvested and crab hepatopancreas 
(HP), which constitutes about 1/2 of the viscera and known variously as crab ”butter”, ”fat”, 
or ”brown meat,” is often consumed.  In this 1-year study, local rock crabs Cancer anten-
narius and C. productus from a seasonal estuary and coastal pier site were tested for DA in 
the HP, including during periods when DA was not measurable in the water. DA concen-
trations in crab viscera, extrapolated from levels in the HP, frequently exceeded US FDA 
regulatory limits for Cancer viscera, including during periods when DA was not detected 

in the water.  Our results indicate that HP, selectively used in some regional ethnic cui-
sines, may pose an as-yet unrecognized health hazard to consumers. These results suggest 
a need for re-evaluation of regulatory practices for DA in Cancer crabs to insure protec-
tion of peoples that consume crab hepatopancreas.

Chiba, S., FRCGC, JAMSTEC, Yokohama, Japan, chibas@jamstec.go.jp;
Ogawa, N. O., IFREE, JAMSTEC, Yokosuka, Japan, nanaogawa@jamstec.go.jp;
Tadokoro, K., Tohoku National Fisheries Research Institute, Shiogama, Japan, den@affrc.

go.jp
SYNCHRONY IN DECADAL VARIATION OF OCEANIC AND TERRESTRIAL 
ECOSYSTEMS: COMPARATIVE STUDY OF THE SUBARCTIC NORTH PACIFIC 
AND LAKE BAIKAL
Comparative study on the long-term ecosystem changes in the western subarctic North 
Pacific and Lake Baikal in Siberia was conducted based on the carbon and nitrogen stable 
isotope ratio (δ13C and δ15N) of salmonid fish scales collected for the 1950s - 2000s. 
Scales of pink salmon (Oncorhynchus gorbuscha) and omul (Coregonus autumnalis 
migratorius) were used for the North Pacific and Lake Baikal, respectively. For both spe-
cies, δ13C showed a quasi 20 yr oscillation pattern with peaks in the early 1970s and early 
1990s, which was correlated with North Pacific Index (NPI). As NPI indicates extent of 
wintertime wind stress, this result evidenced that a common decadal scale climatic forcing 
affected oceanic and terrestrial ecosystems over the subarctic North Pacific and Siberia. 
Decadal variation of δ15N also synchronized but the phase was opposite between pink 
salmon and omul. Possible explanations of the observed commonalities and differences 
will be discussed refereeing to characteristics of food web structures of both systems.

Chickadel, C. C., Applied Physics Laboratory - UW, Seattle, USA, chickadel@apl.wash-
ington.edu;

Horner-Devine, A. R., University of Washington, Seattle, USA, arhd@u.washington.edu;
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THERMAL REMOTE SENSING OF BOILS GENERATED AT A SUBMERGED 
ESTUARINE SILL
Estuarine and river flow over complex bathymetry can cause significant mixing of the 
water column, a process important for biological and chemical cycling. The kinematics 
of mixing on macroturbulent scales (O(m), sometimes called boils) has been hypoth-
esized, but is largely unknown in the field.  Appropriate field measurements are essential 
to understanding boil kinematics and dynamics and for development and verification of 
river and estuarine hydrodynamic models. However, quantifying estuarine and river flow 
structures with the aim to resolve O(m) features in the field is difficult, especially over 
complex bathymetry. As part of the multi-institutional Coherent Structures in Rivers and 
Estuaries Experiment (COHSTREX), we used infrared remote sensing to measure spatial 
and temporal surface characteristics of boils and estuarine flow.  Here, we test a kinematic 
boil model, which assumes boils are vertically self-advecting vortex dipoles generated at 
a submerged sill. We used infrared observations to validate modeled vertical boil propa-
gation by comparing observations and predictions of the downstream surface eruption 
point. Preliminary kinematic model predictions show good agreement with the observed 
tidally modulated surface boil eruption point.
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LONG-TERM SAMPLING IN THE DEEP GULF OF MEXICO
Sampling of the deep benthos in the Gulf of Mexico has a history going back more than 
half a century to exploration for potential fisheries resources aboard the OREGON.  
Comparison of deep GoM studies over time has revealed numerous potential changes 
in the biota that may be related to the environment, but it is difficult to separate such 
variation from the evolution of sampling techniques.  The most salient differences have 
been observed in the megafaunal invertebrates sampled with trawls and bottom photog-
raphy.  A consistent surprise has been the routine sampling of human-generated ”trash” 
in the most recent study (2000 to 2002), which was not mentioned in any earlier work.  
Geochemical evidence suggests that upper slope sediments move laterally to fertilize 
lower slope Mississippi Fan and abyssal plain assemblages, giving rise to “iron stone” fields 
with a peculiar biota.  The mode and frequency of events that move material laterally 
down the depth gradient however are unknown.

Chin, T. M., RSMAS / U.Miami, Miami, Florida, USA, tchin@rsmas.miami.edu;
Mariano, A. J., RSMAS / U.Miami, Miami, Florida, USA, amariano@rsmas.miami.edu
A DRIFTER DEPLOYMENT STRATEGY USING SIMULATED TRAJECTORIES 
CONSTRAINED BY PARTICLE FILTER
What is the optimal deployment location and time so that a drifting object will be found 
at a desired location later in time? Knowledge of the ambient currents and winds, statisti-
cal characterizations of turbulent flows, and drift characteristics of the object (e.g., drifting 
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buoys and biological/chemical tracers) are assumed. Such an inverse Lagrangian prediction 
problem is difficult to solve due to:  uncertainty in current and wind fields, chaotic trajec-
tories over convergent and divergent flows, deployment constraints, and multi-modal drift 
characteristics.  We seek a solution using an ensemble of simulated trajectories describing 
a set of possible deployment locations/times. A simple ensemble of backward trajectories 
often leads to a distribution too diffuse to be practical, due in part to deficiency in the num-
ber of trajectories to sample the true distribution adequately.  We propose a method that 
constrains the ensemble’s spread sequentially and show that it can lead to a multi-modal 
distribution of several hot spots that may be more practical to base a deployment strategy.  
Demonstration based on actual problems (e.g., search-and-rescue) will be given.

Chini, G. P., University of New Hampshire, Durham, USA, greg.chini@unh.edu;
Julien, K., University of Colorado, Boulder, USA, Keith.Julien@colorado.edu
REDUCED EQUATIONS FOR QUASI-3D LANGMUIR TURBULENCE
“Langmuir turbulence’’ is a wind and wave driven flow that dominates vertical transport 
within the ocean surface mixed layer.  Observations suggest that Langmuir turbulence is 
constrained, in that vortical structures elongated in the wind direction are preferred.  By 
exploring the Craik--Leibovich (CL) model of Langmuir circulation in the strong wave-
forcing limit, we identify the source of this slow downwind variability.  We leverage this 
limit using multiple-scale asymptotic analysis to derive a reduced set of PDEs governing 
quasi-3D Langmuir turbulence.  Linear and secondary (i.e. nonlinear) stability analyses 
show that the reduced equations economically capture the key 3D instabilities.  The 
derivation of this reduced model is a first step in an effort to investigate the interaction of 
mesoscale eddies with mixed-layer turbulence.

Chipman, L. E., Florida State University, Tallahassee, USA, chipman@ocean.fsu.edu;
Higgs, M. K., Florida State University, Tallahassee, USA, higgs@ocean.fsu.edu;
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DEGRADATION OF DISSOLVED ORGANIC CARBON IN PERMEABLE SEDIMENTS
Coastal sea water is characterized by high concentrations of dissolved organic matter 
(DOM) and is pumped by bottom currents through the upper layers of permeable sand 
sediments that cover large areas of the continental shelf. Within these sediments, DOM 
is exposed to enzymes of a large and diverse microbial community that colonize the sand 
grains. We tested the hypothesis that a fraction of the DOM is degraded while passing 
through the sediment. Through a combination of in-situ measurements in the Gulf of 
Mexico and laboratory column reactor experiments, we examined the role of filtration 
processes on DOM degradation. Our results suggest that filtration through permeable 
shelf sediments promotes the degradation of DOM.

Chiswell, S. M., NIWA, Wellington, New Zealand, s.chiswell@niwa.cri.nz;
Rickard, G. J., NIWA, Wellington, New Zealand, g.rickard@niwa.cri.nz
EULERIAN AND LAGRANGIAN STATISTICS AND DISPERSAL IN NUMERICAL 
MODELS
Dispersion in the ocean is intimately bound up with Lagrangian and Eulerian timescales. 
Thus implicit in numerical methods for simulating larval dispersal in the ocean is the 
assumption that the time and length scales of currents in the models reflect reality. We 
compare Lagrangian and Eulerian statistics from two models (a numerical model and a 
‘hybrid’ model, where currents are derived from satellite altimetry) with direct observa-
tions from Global Drifter Program surface drifter and Topex-Poseidon altimeter data to 
see how well the models simulate reality.  Middleton [1985] suggests that under certain 
conditions the Lagrangian and Eulerian velocity autocorrelations and spectra are linked 
by simple transformations in terms of the ratio of Lagrangian to Eulerian timescales. The 
ratio of Lagrangian to Eulerian timescales is a measure of eddy length scales in the ocean. 
Our previous work has suggested that this ratio is about 0.1 in the Tasman Sea. We find 
that the ratio of Lagrangian to Eulerian timescales in the models tends to be higher than in 
reality, but that overall dispersal is not too different from the real ocean.  

Choboter, P. F., Cal Poly State University, San Luis Obispo, USA, pchobote@calpoly.edu
DYNAMICS AND INTERNAL STRUCTURE OF THE CROSS-SHELF CIRCULATION 
DURING WIND-DRIVEN COASTAL UPWELLING
A two-dimensional theory of wind-driven coastal upwelling is developed that is comprised 
of a surface Ekman layer, an interior frictionless layer, and a frictional bottom boundary 
layer.  The theory is built upon the Lentz-Chapman upwelling theory, which has been used 
to demonstrate the importance of nonlinear cross-shelf momentum flux divergence dur-
ing upwelling.  The new model retains spatially-varying structure in the interior density 
and velocity fields.  The dynamical model for the interior flow is based upon the nonlinear 
upwelling theory of Pedlosky, which maintains thermal wind balance between the cross-shelf 
density gradient and the vertical shear in the alongshelf velocity while retaining the cross-shelf 
advection of density and alongshelf momentum.  The structure of the cross-shelf circulation 
is studied as a function of alongshelf wind stress and Burger number S = α N/f, where α is the 
topographic slope, N is the buoyancy frequency, and f is the Coriolis parameter.  Predictions 
of the dynamical model are compared with two-dimensional numerical model simulations.  
During upwelling winds, the dynamical model predicts interior onshore flow high in the 
water column for large Burger number, and onshore flow in the bottom boundary layer for 
small Burger number, consistent with the numerical model and with observations.  
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ASSIMILATION OF SST AND HYDROGRAPHIC DATA INTO A NORTHWEST 
PACIFIC OCEAN CIRCULATION MODEL USING ENSEMBLE KALMAN FILTER
An ocean circulation modeling system for the northwest Pacific Ocean and the marginal 
seas was developed based on the Regional Ocean Modeling System (ROMS). The regional 
model domain of 0.25o horizontal resolution and 20 vertical sigma levels included the East 
China Sea, the Yellow Sea, the East/Japan Sea and northwestern part of the Pacific Ocean. 
Discharges of Changjiang River and Huanghe River were included. Tidal forcing was ap-
plied along the open boundaries. Boundary conditions were obtained from a global ocean 
model (ECCO; Estimating the Circulation and Climate of the Ocean). The Ensemble 
Kalman Filter (EnKF) was implemented to the ocean modeling system. Filter performance 
was verified by twin experiments in our previous study. The technical methods are based 
on the original algorithm of Evensen (1994) and the modified algorithm of Burgers et al. 
(1996). It is relatively easy to implement the algorithm for the EnKF to a sophisticated 
nonlinear model since the data assimilation algorithm is independent of the forecast 
model. In this study, sea surface temperature data observed by satellites and subsurface 
temperature dataset were assimilated. The assimilated solutions were evaluated by com-
paring with the independently observed sea surface temperature and sea surface height. 
We plan to improve the model performance by assimilationg sea surface height data from 
satellite altimeters and subsurface temperature data from ARGO floats.

Chou, Y. J., Stanford University, Stanford, USA, yjchou@stanford.edu;
Fringer, O. B., Stanford University, Stanford, USA, fringer@stanford.edu
NUMERICAL SIMULATION OF SEDIMENT SUSPENSION OVER DYNAMIC SAND 
RIPPLES
In this study, sediment suspension over dynamic sand ripples in a channel flow is studied 
through the use of large-eddy simulation (LES) coupled with a scalar transport model for 
suspended sediment and a moving grid to simulate motion of the bed. The formulation 
enables the simulation of low-concentration sediment suspension in unidirectional high-
Reynolds number flow and ensures conservation of sediment mass in the presence of a 
grid that can move arbitrarily due to three-dimensional bed motion. This bed motion is 
modeled through the use of an evolution function based on theoretical and experiment 
models of bedload transport. Results are verified with data from laboratory experiments 
conducted by Lacy et al. at USGS, Santa Cruz, and we examine different scales and trans-
port patterns associated with a ripple field that evolves from a flat bed into transitional and 
steady ripples. The work was supported by ONR Award N00014-05-1-0177.
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CONNECTING BACTERIAL IDENTITY WITH FUNCTION BY RESPONSE TO 
ENRICHMENT
Whole genome and metagenomic surveys of the marine environment have uncovered a 
wealth of potential metabolic pathways, suggesting unexpected nutrient and energy sources 
for microorganisms. These studies focused on sequencing DNA fragments, but often 
without determining which organisms utilized these sources. To link identity and function, 
we examined which members of the bacterial community responded to particular enrich-
ments. Seawater was collected off of Catalina Island, enriched on day 0, and incubated 
over seven days in triplicate 10L mesocosms. Substrates tested included DMSP, thiosulfate, 
and cyanate; all were compared to unaltered controls. In addition to bacterial counts and 
production rates, DNA was collected to determine changes in community composition by 
Automated Ribosomal Intergenic Spacer Analysis (ARISA). ARISA fingerprint variation 
over time and versus controls permitted a preliminary connection of identity with metabo-
lism. We observed a bacterial community response to the nutrient addition during days 1 to 
3, before returning to a more control-like state by day 6. This pattern suggested a transient 
response by particular taxa, which is comparable to a pulsed nutrient release in nature.
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OCEAN OF OPPORTUNITY: USING OCEAN DRILLING SEDIMENTS CORES TO 
IMPROVE OCEAN LITERACY
Ocean drilling provides the foundation for our understanding of past climate changes, 
including spectacular events such as the Cretaceous- Tertiary boundary, and global re-
sponses to the Pleistocene ice ages. We developed a set of exercises that utilize a suite of 
sediment cores, accessible as either core replicas (Leg 208, Site 1262; Leg 303, Site 1308; 
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Leg 171, Site1049) or core photos. Our exercises illustrate essential Earth and Physical 
Science concepts and are set up to allow students to make the connection between 
the concept and the evidence observed in the sediment. These include the relation-
ship between climate and sediment type, insolation, classification of grain size, and the 
Cretaceous Â Tertiary boundary. The target ages range from middle and high school, to 
early undergraduate, although all can be adapted for use at any level.

Chu, P. C., Naval Postgraduate School, Monterey, USA, pcchu@nps.edu;
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OPTIMAL SPECTRAL DECOMPOSITION (OSD) FOR RECONSTRUCTING 
SURFACE OCEAN CIRCULATIONS FROM SATELLITE ALTIMETRY
The Ocean Surface Current Analyses - Real Time (OSCAR) data for world oceans (59.5 
S to 59.5N)  are derived from satellite altimeter (JASON-1, GFO,   ENVISAT) and scat-
terometer data  for various uses including research and operations. The methodology for 
OSCAR combines geostrophic, Ekman and Stommel shear dynamics, and a complemen-
tary term from the surface buoyancy gradient. A major weakness of the OSCAR dataset is 
its inability to represent the currents near the lateral boundary.  The most evident western 
boundary currents such as the Gulf Stream and Kuroshio are missing. Besides, the data 
are quite noisy. To improve the OSCAR data, the optimal spectral decomposition (OSD) 
method is used to reconstruct the OSCAR data. The basis functions are the eigenfunc-
tions of the Laplacian operator with the given boundary conditions. A cost function used 
for poor data statistics is introduced to determine the optimal number of basis functions. 
After the OSD analysis, the reconstructed OSCAR data show realistic surface circulations 
including western boundary currents such as Gulf stream, Kuroshio, Brazilian Currents, 
Somali Currents, and eastern boundary currents such as California Currents, Peru 
Currents, etc.. Comparison of the reconstructed OSCAR data to in situ current measure-
ments and OGCM model results is also provided.  
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Hung, C., National Taiwan Ocean University, Keelung, Taiwan ROC, cchung@mail.ntou.

edut.tw;
Gong, G., National Taiwan Ocean University, Keelung, Taiwan ROC, gcgong@mail.ntou.

edut.tw
LATERAL EXPORT FLUX OF ORGANIC CARBON IN THE EAST CHINA SEA
The East China Sea (ECS) has been regarded as a potential sink for carbon dioxide. Simply 
speaking, the adsorbed carbon must be exported from the ECS to maintain a carbon 
balance. In order to better understand carbon export flux in the ECS, concentrations of 
particulate organic carbon (POC), dissolved organic carbon (DOC) and POC export flux 
were measured along several cross-shelf transects in 2006 and 2007. Strong spatial carbon 
gradient across-shelf was found in both summer and winter suggesting that carbon in the 
ECS may be exported via horizontal transport. Vertical export flux of POC in the ECS was 
estimated from 0.1 to 0.8 gC/m2/d. In addition, both size-fractionated particulate fluxes 
of Th-234 and carbon were measured in the ECS and the results demonstrated that the 
fraction of small particles accounted for at least 50% of total Th-234 and carbon fluxes. 
The estimated lateral POC flux in the ECS was about 5 MtC/year if the fraction of small 
particles (<50 um) is assumed to be long-distance transportable particles. The result im-
plies that the lateral carbon transport is significant in the East China Sea.
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Liao, C. W., Institute of Marine Biology, National Taiwan Ocean University, Keelung, 
Taiwan ROC;

Gong, G. C., Institute of Marine Environmental Chemistry and Ecology, National Taiwan 
Ocean University, Keelung, Taiwan ROC;

Hwang, S. L., Institute of Cellular and Organismic Biology, Academia Sinica, Taipei, 
Taiwan ROC;

Chang, J., Institute of Marine Biology, National Taiwan Ocean University, Keelung, Taiwan ROC
VIGOROUS GROWTH OF SYNECHOCOCCUS  SPP. IN THE EAST CHINA SEA 
DURING AN ASIAN DUST STORM EVENT
Investigations focused on the effects of dust storms on the ecology of phytoplankton have 
been limited. The aim of this study was to reveal the succession of pico-phytoplankton in the 
oligotrophic waters of the East China Sea during Asain dust storms. According long-term 
observation, Synechococcus is dominant in the water columns over the continental shelf, 
and Prochlorococcus is restricted to the outer edge of the East China Sea where the Kuroshio 
Current flowed-through. In spring, 2007, we conducted cruises to a station located at the 
shelf break of the East China Sea (25.05oN, 123.15oE). We found that vigorous growth of 
Synechococcus from 1.4 × 104 to 1.0 × 105 cells ml-1 occurred during Mar. 16 to Mar. 18, and 
then decreased to 4.1 × 104 cells ml-1 at Mar. 19, 2007. Phylogenetic analysis of 16S rRNA 
sequences revealed that the most of these newly appeared Synechococcus belonged to Clade 
II. Furthermore, all of mRNA levels of 3 nutrient stress markers including idiA (Fe stress 
marker), ntcA (N stress marker), and pstS (P stress marker), decreased from prominent values 
to non-detectable levels during the dust storm. These results suggested that the contribution 
of Fe, N, and P by the dust deposition from dust storm or by turbulence jointly promoted the 
growth of Synechococcus on the outer edge of the East China Sea.

Church, M. J., University of Hawaii, Honolulu, USA, mjchurch@hawaii.edu;
Bidigare, R. R., University of Hawaii, Honolulu, USA, bidigare@hawaii.edu;
Dore, J. E., Montana State University, Bozeman, USA, jdore@montana.edu;
Karl, D. M., University of Hawaii, Honolulu, USA, dkarl@hawaii.edu;
Landry, M. R., Scripps Institution of Oceanography, La Jolla, USA, mlandry@ucsd.edu;
Letelier, R. M., Oregon State University, Corvallis, USA, letelier@coas.oregonstate.edu;
Lukas, R., University of Hawaii, Honolulu, USA, rlukas@hawaii.edu
THE HAWAII OCEAN TIME-SERIES (HOT) PROGRAM: SENSING ECOSYSTEM 
VARIABILITY IN THE SUBTROPICAL NORTH PACIFIC OCEAN
Since 1988 the Hawaii Ocean Time-series (HOT) program has evaluated temporal vari-
ability in ocean ecosystem processes at the open ocean field site Station ALOHA in the 
subtropical North Pacific Ocean.  A suite of integrated biogeochemical and physical 
measurements are conducted during the approximately monthly shipboard occupations 
of Station ALOHA.  These integrated research programs provide key information on 
ocean ecosystem variability across time scales ranging from semi-diurnal to interdecadal.  
Overlain on the near-monthly shipboard measurement program, HOT employs various 
autonomous sampling and remote sensing platforms to examine high frequency variability 
in ocean physics and biogeochemistry.  These concerted research programs are providing 
unique and important data for ancillary research programs and ecosystem modeling of the 
subtropical North Pacific Ocean and its variability.  This presentation will highlight recent 
HOT program efforts to understand the nature and response of biogeochemical processes 
to physical forcing at Station ALOHA, including apparent sensitivities of bioelemental 
cycling to ocean-climate interactions.

Churchill, J. H., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, 
jchurchill@whoi.edu;

Runge, J. A., Gulf of Maine Research Institute, Portland, ME, USA, jrunge@gmri.org;
Chen, C., School of Marine Science & Technology;University of Massachusetts, 

Dartmouth, New Bedford, MA, USA, c1chen@umassd.edu;
Cowles, G. W., School of Marine Science & Technology;University of Massachusetts, 

Dartmouth, New Bedford, MA, USA, gcowles@umassd.edu;
Stuebe, D., School of Marine Science & Technology;University of Massachusetts, 

Dartmouth, New Bedford, MA, USA, dstuebe@umassd.edu
FACTORS CONTROLLING RETENTION OF LARVAL COD (GADUS MORHUA) 
WITHIN THE WESTERN GULF OF MAINE
Recent evidence indicates that Atlantic cod spawned within the western Gulf of Maine 
(wGoM) may comprise at least two genetically distinct populations.  Our study examines 
factors that impact the transport planktonic cod spawned in the wGoM and their reten-
tion within the  nearshore nursery areas shared by the two populations. To simulate 
dispersal from wGoM spawning areas, ensembles of particles are released into a three-
dimensional flow field generated by a finite volume numerical model with realistic atmo-
spheric and tidal forcing and riverine influx.  We find that wind direction is the principal 
factor controlling the retention of larvae within the wGoM.  Spawning during a period 
of predominately downwelling winds favors retention. The opposite is true for spawning 
during upwelling winds because upwelling circulation tends to divert surface particles into 
the wGOM coastal current, which usually bypasses the nearshore nurseries.  Our findings 
further reveal that larvae can marginally modify their likelihood for retention through 
vertical migration. We interpret these findings in the context of the capability of Atlantic 
cod for natal homing and the implications for recruitment into the wGoM stock complex.

Churnside, J. H., NOAA Earth System Research Laboratory, Boulder, USA, james.
h.churnside@noaa.gov

BIRDS DISRUPT THIN ZOOPLANKTON LAYERS AT THE SURFACE
A thin (< 2 m) layer of zooplankton was detected by airborne LIDAR at the surface of the 
SE Bering Sea.  Sea birds, primarily shearwaters, were feeding on this layer, which com-
prised copepods and euphausiids.  Where there were birds on the surface, the top of layer 
moved down about 2 m in the water column, and the layer became thicker.  Similar de-
pressions of the layer were observed without birds at the surface, but these were always in 
the vicinity of depressions with birds.  It appears that the spatial continuity of the thin layer 
is disrupted by planktons diving to avoid predation by birds.  This disruption is reversed 
some time after the birds move to a different location.  Localized depletion of plankton by 
predation does not seem to be a significant factor in the disruption of the layers.

Ciasto, L. M., Colorado State University, Fort Collins, USA, lciasto@atmos.colostate.edu;
Thompson, D. W., Colorado State University, Fort Collins, USA
REEMERGENCE OF WINTERTIME SEA SURFACE TEMPERATURE ANOMALIES 
IN THE EXTRATROPICAL SOUTH PACIFIC
In this study, observed subsurface ocean temperature data are used to examine the winter-
to-winter reemergence of surface temperature anomalies in the extratropical South Pacific 
ocean. As the mixed layer shoals in the spring, sea surface temperature (SST) anomalies 
induced during the previous winter are sequestered beneath the mixed layer throughout 
the summer. During the fall and winter, the mixed layer deepens, re-entraining the se-
questered temperature anomalies. This reemergence mechanism is examined using lagged 
correlation/regression analysis of surface and subsurface ocean temperature anomalies. 
The results demonstrate that, consistent with the reemergence mechanism, temperature 
anomalies beneath the mixed layer in the summer are highly correlated with temperature 
anomalies within the mixed layer in the previous and following winters but are weakly 
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correlated to temperature anomalies within the mixed layer during the summer. The 
winter-to-winter recurrence of surface temperature anomalies is also confirmed using an 
independent SST dataset.

Cicirelli, E. M., Indiana University, Bloomington, USA, erahe@indiana.edu;
Mohamed, N. M., Center of Marine Biotechnology, University of Maryland Biotechnology 

Institute, Baltimore, USA, mohamed@umbi.umd.edu;
Kroll, S., Indiana University, Bloomington, USA, sakroll@indiana.edu;
Hill, R. T., Center of Marine Biotechnology, University of Maryland Biotechnology 

Institute, Baltimore, USA, hillr@umbi.umd.edu;
Fuqua, C., Indana University, Bloomington, USA, cfuqua@indiana.edu
MICROBIAL SYMBIONTS OF SPONGES AND QUORUM SENSING
Bacteria release a wide range of chemical compounds, some of which function as signals.  
These chemical signals are often involved in monitoring and responding to microbial 
population density, a process described as quorum sensing.  Acylated homoserine lactones 
(AHLs) are well-studied quorum sensing signals, usually produced via AHL synthases of 
the LuxI protein family.  LuxR-type transcription factors usually recognize the AHLs and 
in turn regulate target gene expression.  Tissues of marine sponges are densely colonized 
by diverse bacteria which may play important nutritional and protective functions for the 
host.  A significant portion of the sponge microbiota from the strawberry vase sponge and 
the black ball sponge produce AHL signals.  Members of the Silicibacter-Ruegeria (SR) 
subgroup of the Roseobacter clade are the most prominent AHL-producing microbes.  
There are at least two different LuxI-type genes we have isolated from the SR sponge 
isolate KLH11.  These genes, designated ssaI and ssbI, direct synthesis of different AHLs, 
and are adjacent to genes encoding LuxR-type proteins, ssaR and ssbR, respectively.  SsaR 
activates expression of the ssaI gene via interaction with a conserved DNA binding site 
upstream of this gene.  Mutation of ssaI in KLH11 leads to loss of all detectable AHLs in 
laboratory culture, while an ssbI mutation does not change the AHL profile.  One of the 
regulatory targets for these systems in the SR symbionts appears to be flagellar motility.

Clark, D. B., Scripps Institution of Oceanography, La Jolla, USA, clark@coast.ucsd.edu;
Feddersen, F., Scripps Institution of Oceanography, La Jolla, USA, falk@coast.ucsd.edu;
Guza, R. T., Scripps Institution of Oceanography, La Jolla, USA, rguza@ucsd.edu
PRETTY IN PINK: SURFZONE DYE DISPERSION IN VARYING CONDITIONS 
DURING THE HB06 EXPERIMENT
Terrestrial runoff containing bacteria and human viruses often drains directly onto the 
shore where it is entrained in the surfzone and spread by nearshore waves and currents. 
Tracer dispersion is key to understanding the fate of polluted surfzone water, however 
dispersion rates and mechanisms are poorly understood. During the HB06 experiment at 
Huntington Beach, California, high-resolution surfzone dye dispersion observations were 
combined with extensive in situ measurements of the waves and currents thought to con-
trol dispersion rates. The evolution of plumes and patches of fluorescent dye (Rhodamine-
WT) was observed on 8 days during the experiment, in wave conditions ranging from 
low energy with weak alongshore currents to moderate energy with strong alongshore 
currents. Recently adapted dye sampling techniques, including fixed (frame mounted) 
and mobile (jet ski mounted) fluorometers, were used to sample dye within and seawards 
of the surfzone. Shoreline bottle samples were acquired simultaneously at 7 or more 
alongshore locations. Observations with these techniques will be compared. Surfzone dye 
diffusivity estimates in varying conditions will be contrasted.

Clark, D. R., Plymouth Marine Laboratory, Plymouth, United Kingdom, drcl@pml.ac.uk
SIMULTANIOUS N-ASSIMILATION, NH4+ REGENERATION AND 
NITRIFICATION IN THE EUPHOTIC ZONE: IMPLICATIONS FOR NEW 
PRODUCTION ESTIMATES USING THE F-RATIO
Using 15N methods, rates of N-assimilation, NH4+ regeneration and nitrification were 
measured simultaneously at 55 % sPAR off the Spanish Iberian Peninsula. Stations ranged 
from coastal upwelling to oligotrophy with day-time and night-time measurements. [NO3-
] and [NH4+] peaked at 700 and 150 ng.at-N L-1 in upwelling stations, decreasing to < 4 
and < 80 ng.at-N L-1 at oligotrophic stations respectively. N assimilation rates were consis-
tently greater for NH4+ than NO3- with averages of 7 and 3 ng.at N L-1 hr-1 respectively. 
Phytoplankton affinity for NH4+ and NO3- increased along the gradient between upwell-
ing and oligotrophic waters. A maximum nitrification rate of 25 ng.at-N L-1 hr-1 was mea-
sured in upwelled waters, which decreased to < 2 ng.at-N L-1 hr-1 for both NH4+ regen-
eration and nitrification in oligotrophic stations. NO3- pool turnover increased from 5 to 
40 % within the incubation period from upwelling to oligotrophic stations suggesting that 
the fraction of ‘new’ NO3- decreased with increased time/space from the initial upwelling 
event. Although f-ratios could be corrected for isotope dilution, uncertainties regarding the 
provenance of NO3- complicate new production estimates derived from f-ratios.

Clarke, A. J., Florida State University, Tallahassee, USA, aclarke@ocean.fsu.edu;
Dottori, M., LOCEAN - IPSL Universit É  Pierre et Marie Curie, Paris, France, mdlod@

locean-ipsl.upmc.fr
PLANETARY WAVE PROPAGATION OFF CALIFORNIA AND ITS EFFECT ON 
ZOOPLANKTON
Analysis of CalCOFI dynamic height and San Diego sea level shows that the dynamic 
height propagates westward at 4.1 cm/s, about double the speed of the large-scale, low-
frequency Rossby wave (2.2 cm/s).  Interannually filtered along-track TOPEX/Poseidon/

Jason1 sea level height verifies the westward propagation (4.3 cm/s).  Because of the west-
ward propagation, interannual variations in alongshore geostrophic surface current are 
proportional to the time-derivative of sea level.  The anomalous alongshore flow advects 
particles, the anomalous northward alongshore particle displacement being proportional 
to sea level.  Since nutrient concentration is lower in the south, the anomalous along-
shore particle displacement results in lower nutrient concentration when the sea level is 
anomalously high and higher nutrient concentration when the sea level is anomalously 
low.  Vertical displacement also results in a similar relationship between nutrients and sea 
level, so we expect that negative sea level anomalies are strongly related to fluctuations 
in zooplankton population.  Consistent with the westward propagation, the logarithm of 
the zooplankton population averaged over the CalCOFI region is well correlated (r=-0.67) 
with coastal sea level anomalies and lags it by 2 months.

Clarke, M. E., NOAA NWFSC, Seattle, USA, elizabeth.clarke@noaa.gov;
Romsos, C. G., OSU College of Oceanic and Atmospheric Sciences, Corvallis, USA, 

cromsos@coas.oregonstate.edu;
Goldfinger, C., OSU College of Oceanic and Atmospheric Sciences, Corvallis, USA, gold@

coas.oregonstate.edu;
Gref, B., NOAA NWFSC, Seattle, USA, bob.gref@noaa.gov;
Wakefield, W. W., NOAA NWFSC, Newport, USA, waldo.wakefield@noaa.gov
INTERACTIVE HABITAT DATABASE FOR THE PACIFIC COAST OCEAN 
OBSERVING SYSTEM (PACOOS):  AN ECOSYSTEM OBSERVING TOOL FOR THE 
CALIFORNIA CURRENT
Recognizing the need to develop an ocean observing system covering the entire California 
Current Ecosystem (CCE), NOAA and its partners are establishing PaCOOS as a west 
coast observing ecosystem “backbone” for the U.S. Integrated Ocean Observing System 
(IOOS). PaCOOS’long-term objective is to develop and maintain an integrated distrib-
uted data access, transport, and analysis system serving data and products and meeting 
research and management needs for multiple users in the CCE. Building on databases 
assembled for the development of an Essential Fish Habitat Environmental Impact 
Statement for west coast groundfish, we have developed a data portal that links several 
remote servers and delivers a variety of habitat relevant data including benthic, biological 
and oceanographic data, and allows multilayer query and reporting and query compari-
sons (http://pacoos.coas.oregonstate.edu/). The data portal provides for data-discovery, 
direct client access to data, custom/interactive view environments, as well as developing 
integrated decision support tools for Ecosystem Based Management. Our long-term goal 
is to bring the 2-D geospatial world and the 4-D oceanographic world closer to seamless 
exploration by examining interoperability between these two inherently different data 
structures.

CLAUSTRE, H., Laboratoire d’Océanographie de Villefranche, Villefranche sur mer, 
France, claustre@obs-vlfr.fr;

Niewiadomska, K., Laboratoire d’Océanographie de Villefranche, Villefranche sur mer, 
France;

D’ORTENZIO, F., Laboratoire d’Océanographie de Villefranche, Villefranche sur mer, 
France;

PRIEUR, L., Laboratoire d’Océanographie de Villefranche, Villefranche sur mer, France
SUBMESOSCALE PHYSICAL-BIOGEOCHEMICAL COUPLING ACROSS THE 
LIGURIAN CURRENT (NORTHWESTERN MEDITERRANEAN) USING A BIO-
OPTICAL GLIDER
A bio-optical/biogeochemical glider was developed with the purpose of characterizing 
the response of biogeochemical processes to physical forcing at submesoscale. The glider 
was deployed across the permanent Ligurian current (North western Mediterranean 
Sea) allowing unprecedented observations of the tight physical-biogeochemical coupling 
to be recorded. Among the various biogeochemical variables, three of them (backscat-
tering, Chlorophyll a concentration, CDOM) have completely independent behaviour 
with regards to meso and sub-mesoscale dynamics. Near-isopycnal tongues of elevated 
Chlorophyll a /Oxygen concentration are recorded down to a depth of 180 m and are 
the likely signature of a converging horizontal and downwelled water flow. Intrusions of 
elevated CDOM concentrations together with signatures of smaller particles are the likely 
features of a local divergence and upwelled waters from subjacent aphotic layers. These 
tongues are a recurring feature which is observed at various seasons. Such biogeochemical 
signatures clearly allow the identification of upwards and downwards physical motions 
not observed by current technologies, reinforcing the need for coupled high-resolution 
physical-biogeochemical studies, not only for investigating biogeochemical processes 
themselves but also for resolving physical process at these scales.

Clay, T. W., University of Washington, Seattle, USA, tansy@u.washington.edu;
Grünbaum, D., University of Washington, Seattle, USA, grunbaum@ocean.washington.edu
SMALL CHANGES IN MORPHOLOGY LEAD TO LARGE CHANGES IN 
MOVEMENT AND TRANSPORT IN TURBULENCE FOR LARVAE OF THE SAND 
DOLLAR DENDRASTER.
Larval swimming mechanics are determined by larval morphology, interacting with small-
scale flows such as shear within turbulent eddies. Empirical and theoretical approaches 
were used to examine effects of morphology on swimming performance of larvae in shear 
flows. Movement of various larval morphologies (stages) of the sand dollar Dendraster 
excentricus in shear was quantified experimentally by simultaneously tracking and map-
ping the flow field around each larva. Sensitivity of larval swimming performance to 
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changes in certain morphological characteristics was examined theoretically by embed-
ding a hydrodynamic model of pluteus larvae in simulated shear flows. Experimental and 
model results both indicate that larvae exist in a very sensitive part of parameter space, 
where small changes to larval morphology lead to large differences in larval movement. 
Because larval morphology responds to environmental conditions, environmental changes 
(e.g. eutrophication, acidification) may affect larval movement. Model predictions also 
indicate that changes in larval movement strongly influence vertical positions of larvae. 
Because environmental factors, including horizontal currents, vary with depth, effects of 
morphology on vertical position can influence growth, survivorship and dispersal through 
the planktonic larval period.

Clayson, C. A., Florida State University, Tallahassee, USA, clayson@met.fsu.edu
AN OVERVIEW OF SEAFLUX: NEW SCIENCE AND METHODS IN AIR-SEA FLUXES
In this talk I will present an overview of the SeaFlux program and its history and goals. 
Methods and comparisons of satellite-derived air-sea fluxes with in situ research vessels, 
buoys, and numerical weather prediction models will be described. Comparisons with 
global climate models and future directions for cross-cutting research will be discussed. 
New methodologies that are being explored with respect to improved global high-resolu-
tion air-sea fluxes suitable for climate analyses will be detailed, including improved surface 
flux models, improved sea surface temperature fields, and possibilities for improved fluxes 
in coastal regions and at high wind speed regimes will be explored.

Clement Kinney, J., Naval Postgraduate School, Monterey, USA, jlclemen@nps.edu;
Maslowski, W., Naval Postgraduate School, Monterey, USA, maslowsk@nps.edu;
Okkonen, S., University of Alaska, Fairbanks, USA, okkonen@alaska.net
ON THE PROCESSES CONTROLLING SHELF-BASIN EXCHANGE AND OUTER 
SHELF DYNAMICS IN THE BERING SEA
We use a 9-km pan-Arctic ice-ocean model to better understand the circulation and 
exchanges in the Bering Sea, particularly near the shelf break.  Only limited observations 
exist for this region, which is why very little is known about how water from the deep 
basin reaches the Bering shelf. To address this issue we examine the relationship between 
the Bering Slope Current (BSC) and exchange across the shelf break as well as resulting 
mass and property fluxes onto the shelf. Previously, it was thought that the BSC advected 
amounts of deep water northward via a branch near the Siberian coast. Our model results 
indicate a significantly different circulation scheme whereby water from the deep basin is 
periodically moved onto the shelf by mesoscale eddies, along the shelf break.  We find that 
submarine canyons are prone to high eddy activity and, therefore, show higher rates of 
on-shelf transport. In addition to eddy activity, the seasonal sea ice cover greatly influences 
the dynamics on the Bering Sea shelf through interannual variability in its extent, distribu-
tion, and timing of melt/freeze.

Clement Ubelmann, C. U., LEGI, Grenoble, France, clement.ubelmann@hmg.inpg.fr;
Jean-Michel Brankart, J. B., LEGI, Grenoble, France, jean-michel.brankart@hmg.inpg.fr;
Pierre Brasseur, P. B., LEGI, Grenoble, France, pierre.brasseur@hmg.inpg.fr;
Emmanuel Cosme, E. C., LEGI, Grenoble, emmanuel.cosme@hmg.inpg.fr;
Jacques Verron, J. V., LEGI, Grenoble, France, jacques.verron@hmg.inpg.fr
CONSTRAINING THE TROPICAL ATLANTIC OCEAN CIRCULATION BY 
ASSIMILATING SATELLITE ALTIMETRIC OBSERVATIONS: INSIGHTS FROM 
OBSERVING SYSTEM SIMULATION EXPERIMENTS
Two main issues are developed here regarding our capacity to monitor the tropical 
Atlantic ocean variability. First, the data assimilation problem poses specific challenges 
especially because of the importance of the wind forcing error in the tropics. Secondly, we 
will wonder how much observational information is required for an accurate representa-
tion of the circulation. To evaluate how errors due to wind forcing may be corrected, we 
performed twin experiments using an ocean general circulation model (Opa9). Resolution 
is 1/4 on a 20 S to 17 N domain, with radiative boundaries. The assimilation method is 
based on a reduced order Kalman filter (Brasseur and Verron, 2006). To build the covari-
ance error matrix, a specific strategy, based on a step by step ensemble approach, is highly 
beneficial to contrain the model to altimetric observations. OSSEs are performed in the 
same configuration to evaluate multi-satellite complementarity. The addition of a second 
satellite like AltiKa/Saral on Jason2 would bring great improvements on the velocity 
field and the thermal structure. Brasseur P. and Verron J., 2006 : The SEEK filter method 
for data assimilation in oceanography: a synthesis, Ocean Dynamics, 56, 650-661, doi 
:10.1007/s10236-006-0080-3.

Cline, A. H., University of New Hampshire, Durham, USA, amy.cline@unh.edu;
Moore, T. S., University of New Hampshire, Durham, USA, timothy.moore@unh.edu;
Grant, D., King Middle School, Portland, USA, grantd@portlandschools.org;
Carroll, S., King Middle School, Portland, USA;
Comstock, S., King Middle School, Portland, USA;
Fitz-Randolph, K., King Middle School, Portland, USA;
Macoy, V., King Middle School, Portland, USA;
Nylen, C., King Middle School, Portland, USA
BRINGING OCEAN SCIENCE RESEARCH TO THE MIDDLE SCHOOL CLASSROOM
An ongoing collaboration between ocean scientists at the Coastal Observing Center at the 
University of New Hampshire and teachers at King Middle School in Portland, Maine has 

resulted in the implementation of a hands on ‘Unit Expedition’ that includes a field study 
program focused on understanding phytoplankton and their role in global climate change.  
In addition to the field study program this collaborative effort also involves the use of 
ocean color satellite images and connecting phytoplankton to the earth system and climate 
change. The UNH science team has lead customized teacher trainings and participated in 
learning team brainstorming sessions to help create and test ideas that are now being used 
within the schools unique Expeditionary Learning framework. Students are now using 
field protocols that UNH and other regional plankton programs use and get to work with 
UNH scientists directly during visits to the classroom. This successful partnership has 
created new opportunities for both middle school teachers and students and UNH scien-
tists and educators through the sharing of information, ideas and experiences.   This ‘unit 
expedition’ is now in its second year.

Coble, P. G., Univ. South Florida, St. Petersburg, USA, pcoble@marine.usf.edu;
Conmy, R. N., Univ. South Florida, St. Petersburg, USA, rconmy@marine.usf.edu
DYNAMICS OF CDOM AND CARBON IN THE GULF OF MEXICO
The Gulf of Mexico receives CDOM and DOC inputs from one major numerous minor 
rivers. The traditional approach to prediction of river inputs in coastal regions has been to 
determine river endmember concentrations of dissolved constituents and model distribu-
tions of these in nearshore areas based on salinity observations. Satellite observations 
extend modeling efforts to the use of CDOM color signature with greater spatial and tem-
poral resolution. Modeling efforts require an understanding of variability on both small 
and large temporal scales, and thus require long-term regional studies for best results. We 
have conducted ongoing studies in the eastern Gulf of Mexico for the past ten years, and 
characterized river signatures for CDOM, chlorophyll, and DOC.  Regional endmember 
CDOM intensities generally increase from the Mississippi River to the dark waters of 
the SW Florida coast.  Distributions are dominated by river discharge, and thus show a 
strong negative correlation with salinity most of the time.  However, a large variability in 
concentration and optical properties is observed due to climatic fluctuations between wet 
and rainy seasons and between flood and drought years.  Chl and DOC concentrations 
also vary regionally, and are only strongly correlated with river discharge during high flow 
periods.  

Cochran, J. K., Marine Sciences Research Center/ Stony Brook University, Stony Brook, 
USA, kcochran@notes.cc.sunysb.edu;

Evans, C. T., School of Oceanography/University of Washington, Seattle, USA;
Deming, J. W., School of Oceanography/University of Washington, Seattle, USA;
Hoffman, S., Woods Hole Oceanographic Institution, Woods Hole, USA;
Thompson, A., University of California, Berkeley, USA;
Hirschberg, D. J., Marine Sciences Research Center/Stony Brook University, Stony Brook, 

USA
THORIUM-234 AND POC FLUXES AND EXTRACELLULAR ENZYMATIC 
ACTIVITY IN THE LAPTEV SEA
We have used the water column 234Th deficit, coupled with measurements of the POC/
234Th ratio on filterable particles >70 µm, to estimate late summer POC fluxes at two shelf 
stations in the Laptev Sea. Fluxes at an outer shelf station (270 m) showed an attenuation 
factor of ~2 between 25 and 100 m. Fluxes were higher with less attenuation in the upper 
60 m of a station (112 m) closer to the Lena River delta. Particles >70 µm at the outer shelf 
station also were characterized by a greater fraction of marine organic matter (estimated 
from δ13C). Rates of extracellular enzyme (protease and glucosidase) activity in the >70 
µm fraction were greater at the outer shelf station by factors of up to ~7 and ~25 (respec-
tively). C:N correlated negatively with the relative enrichment of protease activity over 
glucosidase activity, suggesting that protease activity is linked to preferential loss of N from 
the particles. These results generally support the hypothesis that extracellular enzyme 
activities contribute significantly to attenuations of POC flux in the Arctic.

Cochran, S. A., USGS Pacific Science Center, Santa Cruz, CA, USA, scochran@usgs.gov;
Chavez, P. S., USGS Flagstaff Science Center, Flagstaff, AZ, USA, pchavez@usgs.gov;
Isbrecht, J., USGS Flagstaff Science Center, Flagstaff, AZ, USA, jisbrecht@usgs.gov;
Bogle, R. C., USGS Flagstaff Science Center, Flagstaff, AZ, USA, rbogle@usgs.gov
MAPPING SUSPENDED SEDIMENT CONCENTRATION ON A FRINGING CORAL 
REEF USING AIRBORNE MULTISPECTRAL REMOTE SENSING AND IN SITU  
SAMPLING: MOLOKAI, HAWAII
A major threat to the coral reef on the south coast of Molokai is the large amount of fine 
sediment delivered to the reef from the uplands due to land-use changes. Sediment is 
introduced to the reef through erosion and storm runoff, and is then resuspended in a 
daily cycle influenced by tides, wind, and waves. High levels of suspended sediment can 
have a direct influence on coral health by inhibiting photosynthesis and smothering coral. 
We investigated using airborne imaging to generate a high-resolution map of suspended 
sediment concentration (SSC) levels on the reef. A multispectral camera system with 
three bands (green, red, near IR) was used to acquire images with approximately 15 cm 
pixel resolution, along with SSC measurements from in situ  water sampling, to quan-
titatively characterize the amount of sediment in the top 0.5 m of water on the reef flat. 
Comparison of levels and distribution of SSC from two different time periods provides a 
potential technique for monitoring long-term changes, and has particular application for 
creating “snap-shots” of turbidity changes on remote or large reef tracts.
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Cohen, J. H., Eckerd College, St. Petersburg, USA, cohenjh@eckerd.edu
VISION IN THE DEEP-SEA COPEPOD GAUSSIA PRINCEPS: PHYSIOLOGICAL 
CAPABILITIES AND THEIR ECOLOGICAL IMPLICATIONS
Previous work on the visual systems of mesopelagic crustaceans has resulted in greater 
appreciation for the role of light in the biology of these and other mesopelagic organisms.  
Yet, vision is a poorly studied sensory modality in copepods, both for shallow-dwelling 
species and for those living in the deep-sea, despite their ecological importance and in 
some cases morphologically unique eye designs.  Electroretinography was used to study 
the spectral sensitivity, irradiance sensitivity, and temporal resolution of the mesopelagic 
metridinid copepod Gaussia princeps.  Results suggest the G. princeps  eye is relatively 
sensitive, with a monochromatic spectral sensitivity maximum at 494 nm.  The eye has 
slow photoreceptor dynamics, measured both as critical flicker fusion frequency and 
response latency, which vary with experimental temperature but not with light adapta-
tion.  The implications of these findings for the visual ecology of the vertically migrating, 
luminescent G. princeps  will be discussed, and placed in the context of similar studies 
with subtropical epipelagic copepods, polar shallow-water benthic amphipods, and meso-
pelagic amphipods.

Colas, F., UCLA, IGPP, Los Angeles, USA, francois@atmos.ucla.edu;
Capet, X., UCLA, IGPP, Los Angeles, USA, capet@atmos.ucla.edu;
McWilliams, J. C., UCLA, IGPP, Los Angeles, USA, jcm@atmos.ucla.edu
A NUMERICAL STUDY OF THE CIRCULATION IN PRINCE WILLIAM SOUND
A high resolution regional model (ROMS) is used to investigate the circulation in Prince 
William Sound (PWS). The configuration has 3 nested grids at 10, 3.3 and 1.1 km encom-
passing respectively the Gulf of Alaska, the central coast of Alaska and PWS. Preliminary 
efforts have been put on the quasi-equilibrium solution of the Gulf of Alaska. In PWS the 
circulation appears to be controlled by a complex interplay between tides, rivers run-off 
and wind. A set of sensitivity experiments has been conducted to untangle the role of 
these factors. Another important aspect influencing the circulation is the complex nature 
of the exchanges between the inner sound and the adjacent outer shelf where mesoscale 
activity plays a modulation role.

Cole, K. L., Texas A&M University, College Station, USA, kcole@ocean.tamu.edu;
DiMarco, S. F., Texas A&M University, College Station, USA, sdimarco@tamu.edu;
Leben, R. R., University of Colorado, Boulder, USA, leben@colorado.edu
DYNAMIC MODE VARIABILITY IN THE DEEP GULF OF MEXICO
Low frequency vertical current structure at the northern edge of the Loop Current during 
eddy shedding events is observed using concurrent hydrographic, moored, and satellite 
altimetry data from 2005.  Dynamic modes are calculated at three deep, full water-column 
moorings in the Gulf of Mexico.  Time-series of the barotropic and first two baroclinic 
modes are found using a least squares minimization that fits derived modes to moored 
velocity data.  EOF analyses show the majority of observed variance is explained by a sur-
face-trapped mode that is highly coherent with temporal amplitudes of the first baroclinic 
mode, and a low percentage of variance is captured in bottom-intensified modes. The first 
baroclinic mode is prevalent throughout deployment and an assessment of this mode is 
presented.  Mode amplitudes for horizontal velocity components are correlated to the or-
thogonal change in sea surface height to illustrate local dominance of geostrophy.  When 
correlation is small, energy in higher order modes is quantified.  Ageostrophic events are 
investigated by correlating specific forcings to higher modes.  This work is funded by the 
U.S. Minerals Management Service Contract No. 1435-01-04-CT-34239.

Cole, S. T., University of California, San Diego, La Jolla, USA, stcole@ucsd.edu;
Rudnick, D. L., University of California, San Diego, La Jolla, USA, drudnick@ucsd.edu
SEASONAL AND LATITUDINAL VARIATIONS OF SMALL-SCALE TEMPERATURE 
AND SALINITY GRADIENTS IN THE UPPER OCEAN
Observations of temperature and salinity in the upper ocean with 3-6km horizontal reso-
lution made at different times of the year are analyzed to investigate seasonal and latitudi-
nal variations of small-scale properties.  Ship-based observations at 138-148 W, 33-35 N 
were made in June 2004, September 2004, and March 2005 over the upper 350m.  A single 
glider occupied a section along 158 W in December 2006 (22-26.5 N), July-September 
2007 (22-30 N), and November 2007-February 2008 (22-34.5 N) profiling the upper 600-
1000m.  Ship based observations along 158Â W were made in December 2007 (23-35 N).  
The tendency for temperature and salinity gradients in the mixed layer to compensate was 
greatest in winter.  Horizontal gradients of temperature and salinity along isopycnals, or 
spice gradients, had a seasonal cycle with strongest gradients in summer.  Spice gradients 
were greatest in the region between the mixed-layer base and deepest winter mixed-layer 
depth.  The largest spice gradients were observed near frontal regions.  These observations 
will be interpreted using theories of mixed layer dynamics and restratification.

Colebank, Y., Columbia University, New York, USA, ycc2107@columbia.edu;
Reison, D., Horace Greeley High School, Chappaqua, USA, dlreison@gmail.com;
Subramaniam, A., Columbia University, New York, USA, ajit@ldeo.columbia.edu
USING ARGO PROFILERS AND OCEAN COLOR SATELLITE DATA TO TRACE 
THE CONGO RIVER
The Congo is the second largest river in the world. The plume delivers essential nutrients 
to the ocean, and being buoyant, heats more rapidly than the surrounding ocean. Because 

of the proximity of seasonally occurring coastal and equatorial upwelling, the Congo plume 
has never been fully mapped successfully and we do not have an accurate assessment of the 
temporal and spatial variability of the plume. The plume contains CDOM increasing light 
attenuation that can be remotely measured by ocean color satellites. But upwelling also 
brings CDOM from ocean depths to the surface, and thus ocean color alone is not enough 
to distinguish the upwelled waters from the plume.  We used surface salinity, measured 
by drifting ARGOS profilers for this.  Results showed that months June through October 
showed highest values of K490. However, the high surface salinity indicated that this is a 
large area of upwelling. The lowest salinity values, between 34 and 36 ppt were found near 
the mouth of the Congo between February and April. This reflects the lag time between 
highest discharge in November-January and the maximum plume in March

Coles, V. J., University of Maryland Center for Environmental Science, Horn Point 
Laboratory, Cambridge, USA, vcoles@hpl.umces.edu;

Hood, R. R., University of Maryland Center for Environmental Science, Horn Point 
Laboratory, Cambridge, USA, rhood@hpl.umces.edu;

Brown, C. W., CICS ESSIC-NOAA, College Park, USA, christopher.w.brown@noaa.gov
MODELING COCCOLITHOPHORID CALCIFICATION IN THE NORTH 
ATLANTIC
Phytoplankton blooms of the coccolithophorid Emiliania huxleyi profoundly affect the 
biogeochemical and optical properties of the waters in which they grow.  They represent 
a regional inorganic carbon sink through coccolith export and a regional source through 
effects on upper ocean alkalinity. Their influence cascades to upper trophic levels and their 
subpolar and upper ocean distribution pattern suggest that they are prime candidates 
as sentinel or indicator species to detect climate change. Here, we investigate the role 
Emiliani huxleyi blooms play in the ocean carbon cycle through calcification, export fluxes 
and feedbacks to their environment, and their impact on the regional distribution of ocean 
carbon sources and sinks. E. huxleyi blooms occur in mid- and high latitude regions that 
are sensitive to climate variability and we also suggest that they can be used as a sensitive 
indicator species that integrates environmental variability into identifiable surface signals.

Collier, J. L., School of Marine and Atmospheric Sciences, Stony Brook, USA, jcollier@
notes.cc.sunysb.edu;

Collado-Mercado, E., School of Marine and Atmospheric Sciences, Stony Brook, USA
LABYRINTHULOMYCETE DIVERSITY IN TWO ESTUARIES OF LONG ISLAND, 
NY, USA
Labyrinthulomycetes are marine osmoheterotrophic protists that may be important in 
decomposition of particulate organic matter and in trophic upgrading of poor-quality 
detritus by the de novo production of essential polyunsaturated fatty acids. However, 
the inherent limitations of cultivation-dependent methods have left their diversity and 
abundance in natural environments inadequately explored. A Labyrinthulomycete-
specific primer (LabyY) was paired with a universal primer (PrA) to amplify ~1400 bp 
fragments of rDNA from two estuarine sediment samples (collected in Peconic Bay and 
Port Jefferson Harbor, Long Island, NY, USA). Among the 46 amplicons cloned and se-
quenced, 21 were related to cultivated Labyrinthulomycetes (mainly Aplanochytrium). 22 
of the remaining 25 amplicons formed 6 clusters that appeared to represent uncultivated 
members of the Labyrinthulid Phylogenetic Group. 1 of the remaining 3 sequences fell 
into the Thraustochytrid Phylogenetic Group. Unfortunately, the primer LabyY is biased 
against several groups of Labyrinthulomycetes, particularly among the Thraustochytrids. 
A more realistic representation of Labyrinthulomycete diversity would be produced 
by redesigning LabyY and/or creating more specific primers that can target groups of 
Labyrinthulomycetes missed by LabyY.

Collier, R. W., COAS - Oregon State University, Corvallis, USA, rcollier@coas.oregonstate.edu;
Peach, C., Scripps Institution of Oceanography,  UCSD, La Jolla, USA, cpeach@ucsd.edu;
Robigou, V., University of Washington, Seattle, USA, vero@ocean.washington.edu;
Thorrold, A., Woods Hole Oceanographic Institution, Woods Hole, USA, athorrold@

whoi.edu;
Boa, S., Joint Oceanographic Institutions, JOI, Washington, DC, USA, sboa@joiscience.org
BUILDING EDUCATION AND OUTREACH INFRASTRUCTURE FOR THE NSF-
OCEAN OBSERVATORIES INITIATIVE
The Ocean Observatories Initiative (OOI) is creating new infrastructure for near real-time 
data acquisition that will accelerate progress in ocean science and present new opportuni-
ties for integrating ocean research, education and outreach.  As the facility construction and 
deployment phase gets underway, the Implementing Organizations are striving to create 
education and outreach infrastructure that will support long-term, community-wide edu-
cation and public awareness of the OOI and observatory-enabled science. Infrastructure 
components include: video/photographic documentation of the construction/deployment 
phase; visualizations and animations for multiple applications; and a robust public user 
interface.  In addition, we are investigating a range of prototype projects that capitalize on 
the evolving technology and integrate exemplary educational approaches.  Prototype proj-
ects include creating interactive, digital media-based exhibits for science centers; develop-
ing online learning modules for both classrooms and online environments; and examining 
the efficacy online virtual worlds (Whyville) as ocean science learning environments.  All 
of these projects leverage ongoing activities and programs at each partner institution and 
those developed through national E&O networks (e.g. COSEE, GEO-Teach) thus promot-
ing integration and cooperation rather than replication of E&O efforts.
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Collier, T. K., NOAA Fisheries, Seattle, USA, tracy.k.collier@noaa.gov;
Varanasi, U., NOAA Fisheries, Seattle, USA, usha.varanasi@noaa.gov;
Dickhoff, W. W., NOAA Fisheries, Seattle, USA, walton.w.dickhoff@noaa.gov
THE SEAFOOD DILEMMA: A WAY FORWARD
Increasing seafood consumption will putatively improve human health and save lives.  To 
meet the demand for seafood, there are more cultured and imported products available, 
but surveillance of products is minimal.  At the same time, risks, or perceptions of risk, 
are changing because coastal areas are subject to habitat contamination by chemical and 
biological agents.  The complexity of this situation results in a ˜seafood dilemma”, which 
may lead to reduced seafood consumption, and resultant loss of presumed health benefits.  
To address this, we recommend that integrated program is needed to provide: sustained 
and systematic monitoring of both wild and cultured seafoods; consistent regulatory and 
guidance criteria; increased analytical capacity, both for harmful and beneficial substances; 
publicly accessible and user-friendly data on benefits and risks of seafood consumption; 
and a seafood tracking system.  This program should be advised by representatives from 
the seafood and aquaculture industries, environmental interest groups, and the public 
health community.  While the development of this program will not be a trivial task, the 
benefits to public health and well being make such an effort well worthwhile.

Collins, L. E., University of Southern California, Los Angeles, USA, lisa.collins@usc.edu;
Berelson, W. M., University of Southern California, Los Angeles, USA, berelson@usc.edu
THE EFFECTS OF OXYGEN, TEMPERATURE, AND MICROBIAL INHIBITION 
ON REMINERALIZATION RATES OF PARTICULATE ORGANIC CARBON, SAN 
PEDRO BASIN, CA
Sedimenting material was captured in San Pedro Basin, CA throughout the late summer 
and fall 2007 using a floating sediment trap deployed at 100m.  Our goal was to under-
stand the controls on remineralization of Corg sinking through the oxygen minimum 
zone.  Total mass, carbon, and biogenic silica flux measurements were made.  Additionally, 
particles were incubated and shaken in the dark in 30mL of filtered seawater at 10ºC and 
at 25ºC.  Aliquots of water were sampled every 12-48 hours and TCO2 was measured as a 
proxy for Corg remineralization rates.  Average k values were calculated and ranged from 
0.7 to 0.01 day-1, with the 25ÂºC experiments producing higher k values.  Inhibition of 
bacteria by formaldehyde stopped respiration of Corg at both temperatures.  Material fall-
ing from 100m to 550m, if decaying with a Martin function b value of -0.86, would exhibit 
a k value of 0.15 day-1, similar to values found in our incubation experiments.  Further 
experiments will be conducted examining the effects of low oxygen concentrations, simi-
lar to what particles experience in the oxygen minimum zone of San Pedro Basin.

Colman, J. A., U. S. Geological Survey, Northborough, USA, jacolman@usgs.gov;
Masterson, J. P., U. S. Geological Survey, Northborough, USA, jpmaster@usgs.gov;
Lee, K. D., National Park Service, Wellfleet, USA, Krista_Lee@nps.gov;
McCobb, T. D., U. S. Geological Survey, Northborough, USA, tmccobb@usgs.gov
SIMULATION OF FLOW AND NUTRIENT TRANSPORT FROM AN AQUIFER 
FLOW CELL TO A COASTAL EMBAYMENT
Transient 3-D modeling was used to simulate ground-water flow from the top of 
the ground-water flow cell to a coastal embayment at Cape Cod National Seashore, 
Massachusetts. Mixing in the subterranean estuary also was simulated by a finely dis-
cretized 2-D model. Simulations showed that freshwater discharge from the aquifer to 
the embayment varied from 500 m3/d when ground-water levels were low (November to 
December) to 2,500 m3/d when ground-water levels were high (May to June). Modeled 
freshwater fluxes agreed with those calculated from salinity and flow measurements made 
over multiple tidal cycles at a channel connecting the embayment to a larger estuary.  
Salinity measured in ground water in the intertidal zone using multilevel samplers detect-
ed movement of the salt/fresh interface on a tidal and seasonal basis that was consistent 
with simulation results. Fluctuations in simulated nitrogen loads corresponded with water 
flux variations. Little nitrogen loss occurred during transport in the aerobic subterranean 
estuary. Although most nitrogen discharging to the embayment was in the form of nitrate, 
most nitrogen leaving the embayment through the tidal channel was organic nitrogen.

Colton, M., Dept of Commerce, NOAA/NOS, Silver Spring, USA, marie.colton@noaa.gov;
Scheurer, D., Dept of Commerce, NOAA, Silver Spring, USA, david.scheurer@noaa.gov;
Valette-Silver, N., Dept of Commerce, NOAA, Silver Spring, USA, nathalie.valette-silver@

noaa.gov;
Turner, E., Dept of Commerce, NOAA, Silver Spring, USA, elizabeth.turner@noaa.gov
OPERATIONAL CONSIDERATIONS FOR ECOSYSTEM FORECASTING
The National Oceanic and Atmospheric Administration has a long history of developing 
operational products and services.  Many of these operational products have traditionally 
revolved around weather forecasts but increasingly operational ecological forecasts are be-
ing developed to address critical ocean and coastal management issues.  The development 
and transition to operations of ecological forecasts however present additional and unique 
research and institutional challenges to the agency which must be addressed before these 
valuable management tools can be fully realized.  Some of these challenges include, mod-
eling complex physical, biological, chemical and behavioral interactions; characterizing 
uncertainty in forecast products; communicating forecast results to users; and testing, 

validating, running, and improving developed forecasts.  This presentation will discuss 
these challenges from the perspective of ongoing efforts to the transition to operations of 
forecasting tools and products related to harmful algal blooms.  Also discussed are lessons 
learned which may be applicable to other ongoing ecosystem forecasting efforts targeted 
at different ocean and coastal management issues.

Compton, S. S., Savannah State University, Savannah, USA, sania.c@hotmail.com;
Pride, C., Savannah State University, Savannah, USA, pridec@savstate.edu
DENSITY AND DISTRIBUTION OF BENTHIC FORMINIFERA AT FOUR STATIONS 
ALONG THE GEORGIA CONTINENTAL SHELF
The purpose of this study was to: 1) determine the density of living and fossil benthic 
foraminifera in surface sediments at 4 stations across the Georgia continental shelf; and 2) 
examine potential influences of salinity, temperature, water depth, and grain size distribu-
tion on the community of benthic foraminifera. Samples were collected with a grab sam-
pler on June 4th 2007 and a 250ml sub-sample was stained with a buffered Rose Bengal 
formalin solution. The bottom water salinity increased slightly offshore (34.5 - 36.1 PSU), 
while bottom water temperature showed minimal variation.  Neither of these properties 
co-varied with the density of living or fossil foraminifera.  However, a trend of increasing 
fossil foraminifera density with increasing water depth was observed, with a maximum of 
318 tests per 10ml of sediment present at 36 m water depth (station 3). This was also the 
coarsest of the 4 samples. In contrast, the highest densities of live foraminifera occurred at 
station 2 which had more silt and clay. The most abundant benthic foraminifera identified 
belonged to the genus Cibicides and was present at all stations. 

CONDREY, R., Louisiana State University, Baton Rouge , USA, coecnd@lsu.edu;
STONE, G. W., Louisiana State University, Baton Rouge , USA;
FINNEGAN, C., Minerals Management Service, Herndon, USA;
FLEEGER, J. W., Louisiana State University, Baton Rouge , USA;
DUBOIS, S., Louisiana State University, Baton Rouge , USA;
GELPI, C. G., Louisiana State University, Baton Rouge , USA;
GRIPPO, M., Louisiana State University, Baton Rouge, USA;
EVERS, D. E., Louisiana State University, Baton Rouge , USA;
KOBASHI, D., Louisiana State University, Baton Rouge , USA;
JOSE, F., Louisiana State University, Baton Rouge, USA
PHYSICAL AND BIOLOGICAL RESEARCH EFFORTS TO EVALUATE THE USE 
OF OFFSHORE SAND FOR LOUISIANA COASTAL AND BARRIER ISLAND 
RESTORATION
In addition to the impacts of Hurricanes Katrina and Rita, along the Louisiana coasts, 
the U.S. Minerals Management Service anticipates immense volumes of federal offshore 
sand to be used in Louisiana coastal and barrier island restoration.  As such MMS, work-
ing cooperatively with Louisiana, has established an access/lease process which includes 
environmental evaluation studies.   We discuss how MMS/Louisiana funded studies 
reveal Ship Shoal -- targeted as a primary source of sand - as a more complex environ-
ment than previously realized. Physically, the transgressive feature is seasonally impacted 
by formation of a surface layer of fluid mud from the Atchafalaya River.  Biologically, the 
Shoal appears to be a major offshore spawning/hatching/foraging ground for blue crabs, 
Callinectes sapidus ; support a benthic foodweb where benthic microalgae are important; 
and serve as a local biodiversity hotspot and hypoxia refuge for macroinfauna.  This talk 
summarizes the detailed findings presented in Poster Session 103, organized by MMS 
to highlight its efforts to provide a system/information base by which a major source of 
material can be used to aid in the restoration of the Louisiana shoreline.

Condron, A., MIT, Boston, USA, acondron@whoi.edu;
Winsor, P., WHOI, Woods Hole, USA, pwinsor@whoi.edu
RESPONSE OF THE ARCTIC FRESHWATER BUDGET TO EXTREME NAO 
FORCING
Freshwater release from the Arctic to the deepwater convective regions of the North 
Atlantic is understood to play an important role in steering decadal global climate variabil-
ity. An observed freshening of the North Atlantic since the mid-1960s appears to be re-
lated to changes in the export of freshwater from the Arctic, and the persistence of a high 
North Atlantic Oscillation (NAO) during this period. To investigate the response of the 
arctic to changes in the NAO we use a high resolution regional version of the ocean-only 
MITgcm forced with daily NCEP reanalysis data from 1992-2001. After creating a control 
simulation, we performed two calculations with repeated wind fields of two contrasting 
NAO years for the extreme negative and positive NAO phases of 1969 and 1989, respec-
tively. Our results highlight a clear response in the Arctic freshwater budget to NAO forc-
ing. Repeat NAO negative wind forcing results in virtually all freshwater being retained in 
the Arctic. In contrast, repeat NAO positive forcing increases the freshwater export out of 
the Arctic, primarily via the Fram Strait (54%) and Canadian Archipelago (29%), and re-
sults in a total loss of freshwater storage of 14000 km3. We find that the freshwater export 
via these two pathways increases by virtually the same amount (~700 km3/yr) between the 
two forcing scenarios, highlighting the important role that the Canadian Archipelago plays 
in redistributing the freshwater of the Arctic. 
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Conlan, K. E., Canadian Museum of Nature, Ottawa, Canada, kconlan@mus-nature.ca;
Aitken, A., University of Saskatchewan, Saskatoon, Canada, aaitken@arts.usask.ca;
Hendrycks, E., Canadian Museum of Nature, Ottawa, Canada, ehendrycks@mus-nature.ca;
McClelland, C., Canadian Museum of Nature, Ottawa, Canada, cmcclelland@mus-nature.ca;
Blasco, S., Geological Survey of Canada, Dartmouth, Canada;
Melling, H., Institute of Ocean Sciences, Sidney, Canada, mellingh@dfo-mpo.gc.ca
DISTRIBUTION PATTERNS OF CANADIAN BEAUFORT SHELF MACROBENTHOS
Variation in macrofaunal composition was analysed in nine regions of the Beaufort 
Shelf and Amundsen Gulf.   We hypothesized that benthic community composition was 
distinctive (1) in a recurrent polynya in Amundsen Gulf and (2) in upwelling regions 
(Mackenzie Canyon and Cape Bathurst) and (3) changed in a linear gradient across the 
Beaufort Shelf.  (1) No significant change in community composition was measured inside 
the polynya in Amundsen Gulf.  (2) The Mackenzie Canyon macrofauna were similarly 
indistinct from the shelf community at similar depth.  However, there was a 10-fold 
increase in inshore abundance in the upwelling region of Cape Bathurst due to large num-
bers of the amphipod Ampelisca macrocephala and the polychaete Barantolla americana, 
species that were not abundant elsewhere.  (3) In the inshore fast ice and flaw lead regions 
of the Beaufort Shelf, under the influence of ice scour, storm effects, coastal erosion and 
the Mackenzie River, the macrofauna were dominated by the bivalve Portlandia arctica 
and the polychaete Micronephthys minuta.  Offshore, where these influences were less 
and upwelling of deep Atlantic water occurred, the polychaete Maldane sarsi dominated.  
Faunal distribution across the Beaufort Shelf correlated with depth, water and sediment 
changes but was not significantly linear.   Benthic anomalies such as mud volcanoes, natu-
ral gas seeps, artificial drilling islands and submerged glacial beaches modified community 
composition locally.

Conmy, R. N., University of South Florida, St. Petersburg, USA, rconmy@marine.usf.edu;
Coble, P. G., University of South Florida, St. Petersburg, USA, pcoble@marine.usf.edu
LATITUDINAL DEPENDENCY OF TERRESTRIAL CDOM:  IOP DIFFERENCES 
BETWEEN WATERSHEDS THAT SUPPLY THE WEST FLORIDA SHELF.
Given that spectral properties of CDOM are source dependent, and that CDOM is a useful 
proxy for chemical structure, ecosystem health, and Dissolved Organic Carbon (DOC) in 
coastal environments, there is a critical need to establish its spatial and temporal variability 
in rivers and estuaries.   This is especially true for river-dominated margins, like the West 
Florida Shelf, where freshwater originates from numerous rivers, and the ability to under-
stand regional carbon dynamics is necessitated by establishing CDOM variability in said 
rivers.  Rivers that supply the shelf, have latitudinaly dependent terrestrial CDOM, where 
southernmost rivers have higher concentrations and exhibit distinct differences in optical 
properties compared to northern watersheds. Discussed here will be how properties, such 
as absorption coefficients, spectral slopes, fluorescence efficiencies, intensity, ratios and 
DOC vary spatially and temporally for Florida watersheds and how these properties are 
altered as freshwater mixes with seawater in the estuaries.   Findings were also compared 
to historical CDOM values (1974-2005) to examine long term trends in the color of water, 
where regions have experienced a tripling of concentrations during the last 30 years.

Connelly, S. J., Rochester Institute of Technology, Rochester, NY, USA, sandra.connelly@
rit.edu;

Williamson, C. E., Miami University, Oxford, OH, USA, craig.williamson@muohio.edu;
Jellison, K. L., Lehigh Univeristy, Bethlehem, PA, USA, kjellison@lehigh.edu
THE POTENTIAL FOR INTERACTIONS BETWEEN ABIOTIC AND BIOTIC 
FORCING ON THE CONTROL OF THE FRESHWATER HUMAN PATHOGENS 
CRYPTOSPORIDIUM PARVUM AND GIARDIA LAMBLIA
Recent research has shown significant negative effects of abiotic forcing through high so-
lar ultraviolet radiation (UVR) on the infectivity of the human pathogen Cryptosporidium 
parvum. Further research has demonstrated a negative effect of a biotic control, the zoo-
plankton grazer Daphnia pulicaria, on the viability of both Cryptosporidium parvum and 
Giardia lamblia. Here we discuss the potential for recently observed global increases in 
chromophoric dissolved organic matter (CDOM) in freshwater ecosystems to mediate the 
relative importance of these two types of forcing on human pathogens in situ. Increased 
CDOM will decrease the potentially negative effects of UVR exposure on the pathogens, 
potentially leading to increased infectivity of pathogen populations. Increased CDOM will 
also reduce the potentially negative effects of UVR exposure on zooplankton, allowing the 
biotic forcing to keep the pathogens in check. The extent of CDOM mediation of abiotic 
and biotic forcing will be a function of the depth, optical properties, geographic location, 
and CDOM concentrations of aquatic ecosystems.

Connolly, T. P., University Of Washington, Seattle, Washington, USA, tompc@
u.washington.edu;

Hickey, B. M., University Of Washington, Seattle, Washington, USA, bhickey@
u.washington.edu;

Geier, S. L., University Of Washington, Seattle, Washington, USA, sgeier@u.washington.edu
SEASONAL AND EVENT-SCALE PROCESSES CONTRIBUTING TO HYPOXIA ON 
THE CONTINENTAL SHELF OF WASHINGTON
Upwelling of oxygen poor water typically leads to a seasonal dissolved oxygen minimum 
over the continental shelf of Washington.  However, during September 2006, near bot-
tom concentrations on the inner shelf, defined here as water depth less than 30 m, fell 
below 0.5 ml/l.  Severe hypoxia was associated with fish and crab mortality. This study 

aims to quantify 1) the frequency and spatial distribution of hypoxia over the historical 
record and 2) the contribution of physical and biological processes at seasonal and event 
time scales. Intensive sampling throughout summer 2005 illustrates the seasonal evolu-
tion of dissolved oxygen concentrations during a year when local upwelling winds were 
delayed.  During summers 2005 and 2006, near bottom dissolved oxygen time series near 
the inner shelf reveal similar downward trends in late summer, but different shorter term 
fluctuations. Current meter measurements, and gradients from shipboard surveys, allow 
for estimates of the cross shelf and along shelf advective components of these temporal 
changes.  Historical archives (1949-1983) show that concentrations have reached hypoxic 
levels over the inner shelf in this region throughout the period of record.

Conte, M. H., Bermuda Institute of Ocean Sciences, St.Georges, Bermuda, mconte@mbl.edu;
Weber, J. C., Ecosystems Center, MBL, Woods Hole , MA, USA, jweber@mbl.edu
THE OCEANIC FLUX PROGRAM (OFP) TIME-SERIES TURNS THIRTY
The Oceanic Flux Program sediment traps have continuously measured the deep particle 
flux off Bermuda since 1978, with a >95% temporal coverage at 3200m depth. This talk 
reviews the evolution of our understanding of particle flux processes and surface-deep 
ocean coupling, as elucidated by the OFP record. Rather than the invariant abyss envi-
sioned thirty years ago, the deep ocean-via the particle flux- is closely linked to surface 
ocean physical and biogeochemical variability on time-scales of days to decades. In fact, 
particle flux in the deep Sargasso follows a strongly skewed (gamma) frequency distri-
bution, including transient flux “rainstorms”. Over annual time-scales, particle flux is 
negatively correlated with the wintertime NAO Index. This primarily reflects a greater 
frequency of transient, high flux events when the wintertime NAO Index is negative, 
suggesting an influence of wintertime storminess. Many of the causal linkages identified 
between deep flux and surface forcing have been possible because of the co-location of 
two other observational programs near the OFP site: the BATS time-series of upper ocean 
biogeochemistry and the Bermuda Testbed Mooring’s near-continuous meteorological, 
physical and bio-optical data.
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USE OF CLOVE OIL AND CARBON DIOXIDE AS AN ANESTHETIC FOR THE 
GRASS SHRIMP PALAEMONETES PUGIO
Anesthetics are commonly used in aquaculture to immobilize animals in order to make 
handling easier.  This decreases animal stress, which otherwise may result in physical 
injury or death.  Anesthetics should be easy to administer and induce sedation quickly.  
Small crustaceans are rarely anesthetized; however, the constant movement of some 
invertebrates, particularly while assessing morphological features using a microscope, 
can cause injury to the animal or result in decreased observational accuracy. The purpose 
of this study was to determine an effective anesthetic for the daggerblade grass shrimp 
Palaemonetes pugio.  Clove oil and carbon dioxide were tested on grass shrimp to deter-
mine a concentration range that would immobilize but not kill them. The time required 
to induce sedation, the duration of sedation, and the recovery time were noted by observ-
ing postural orientation and the response to touch stimuli. Anesthetizing grass shrimp is 
particularly useful for behavioral work because it allows for the identification of gender 
and species, as well as counting parasites, without causing damage by physically constrain-
ing the organism.
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PROGRESSION OF THE SPRING BLOOM IN THE NORTHERN BERING SEA AND 
TRANSMISSION OF PARTICULATES TO THE SEA FLOOR
The benthos of the northern Bering Sea shelf is dominated by a world-class biomass of 
soft-bottom macrofauna as well as important epifaunal assemblages. The likely basis for 
this high sustained benthic biomass is the intense spring bloom, but few observations are 
available that have followed the direct sedimentation of this rich organic material during 
and after the bloom peak in May. MODIS satellite imagery, water column chlorophyll 
concentrations and surface sediment chlorophyll inventories were used to document the 
dynamics of sedimentation to the sea floor in both 2006 and 2007. An atmospherically-
derived radionuclide, 7Be, that is deposited in surface sediments as ice cover retreats was 
used to supplement these observations, as were studies of light penetration and nutrient 
depletion in surface waters as the bloom progressed. Tight linkages among sea ice retreat, 
chlorophyll biomass, water mass structure and particulate sedimentation on the sea floor 
suggest that significant shifts in benthic ecosystem productivity and impacts on the associ-
ated benthic based foodweb can be expected with continued seasonal sea ice retreat in the 
northern Bering Sea
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RECONSTRUCTING TRENDS IN HYPOXIA USING MULTIPLE PALEOECOLOGICAL 
INDICATORS RECORDED IN SEDIMENT CORES FROM PUGET SOUND, WA
In the last decade, the frequency and severity of fish kills associated with hypoxic events 
in Puget Sound has increased resulting in unprecedented environmental and economic 
impacts. The relationships between anthropogenic activities (i.e. landscape alterations and 
increased population) and a suite of paleoecological and geochemical indicators preserved 
in sediment cores from the main basin of Puget Sound and the subbasin of Hood Canal 
were examined for the period of 120-400 years B.P. The reconstructions were slightly differ-
ent between the two basins, but both showed shifts in the dominant diatom and foramin-
ifera fossils, pollen grains, stable isotopes of carbon and nitrogen, biomarkers for terrestrial/
marine carbon, and redox-metals enriched in sediment during periods of hypoxia/anoxia. 
The redox-metal profiles indicate periods of hypoxia are recorded in each of the last four 
centuries, with a significant event in the early 1700s. These natural cycles of hypoxia do 
not increase in frequency in the last century; however, the other indicators record shifts in 
diatom species, dominant pollen grains, and carbon/nitrogen isotopes and ratios following 
the onset of significant basin-wide anthropogenic activities beginning in the 1900s.
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ULTRAHIGH RESOLUTION MASS SPECTROMETRY OF DISSOLVED ORGANIC 
MATTER: THE PATH TO GEOMICS
Electrospray ionization combined with high-field Fourier transform ion cyclotron resonance 
mass spectrometry (ESI FT-ICR MS) can now identify individual compounds in complex 
dissolved organic matter (DOM) mixtures. Such analyses provide molecular details about 
DOM that was thought to be “uncharacterizable” just a decade ago. This ultrahigh resolution 
mass spectrometry (UHR-MS) also represents a new approach to the analysis of ecosystem 
processes we refer to as “geomics”. Rather than targeting a small subset of well-defined chemical 
species, as is the case with conventional biomarker analysis, UHR-MS generates large databases 
of chemical formulae for individual samples which can be searched for specific compounds 
and compound classes. These formula databases can also be evaluated for specific molecular 
characteristics (e.g. aromaticity, elemental ratios, degree of unsaturation). In this presentation we 
will demonstrate how UHR MS data can define the molecular changes that accompany marine 
DOM as it moves through aquatic ecosystems. Specific examples to be discussed include micro-
bial alteration of riverine DOM as it percolates through coastal sands, and migration of algal-de-
rived DOM from ice to Antarctic Bottom Water in the Weddell Sea (Antarctica).
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CHARACTERISTICS OF STORM DEPOSITS ON THE LOUISIANA CONTINENTAL 
SHELF: INSIGHTS FROM SEDIMENTOLOGICAL AND RADIOCHEMICAL 
EXAMINATIONS
Storms can have tremendous impacts on the character and complexion of the seabed.  
Previous research has demonstrated how large waves can produce sufficient bottom shear 
stresses to mobilize and mix great volumes of sediment into the water column, thus pro-
viding a mechanism for transporting sediment along and across the shelf.  As energetic 
conditions subside, the simplest model predicts the subsequent deposition of a fining-
upward sequence.  During the 2004 and 2005 hurricane seasons, Hurricanes Ivan, Katrina 
and Rita impacted the Mississippi-Atchafalaya margin causing massive sediment remobi-
lization and creating thick storm deposits in their wake.  The sedimentological (grain size) 
and radiochemical (Be-7, Th-234, Pb-210) characteristics of these deposits vary across 
the shelf and are dependent on sediment source, availability, and timing of the storms.  A 
time-series of cores collected across the Missisippi mid-shelf provides key insights into the 
generation and preservation of storm deposits in the sedimentary record.
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BIOGEOGRAPHIC AND BATHYMETRIC TRENDS IN THE SEEP COMMUNITIES 
BELOW 1000M IN THE NORTHERN GULF OF MEXICO
One focus of a large collaborative study of the hard-grounds below 1000 m in the Gulf of 
Mexico was the characterization of communities associated with tubeworms and mussels 

at the seep sites. Intensive sampling of these communities yielded 117 collections from 
15 seep sites, including 40 quantitative community samples from 11 of the sites. These 
collections included a number of new species and bathymetric range extensions of many 
of the upper slope species. Communities were more similar within a site than they were 
among sites, but even within a site tubeworm aggregations and mussel beds harbored 
distinct community types. Site-to-site differences were more related to depth rather than 
the distance between sites along the continental slope. Seep communities did not follow 
normal deep-sea ecological patterns as the density and biomass of fauna in the lower slope 
collections were within the range of those reported from the upper slope seeps, and a 
mid-slope diversity maximum was not apparent. This is likely due to the influence of local 
productivity and successional trends on the ecology of seep communities.

Corlett, G. K., University of Leicester, Leicester, United Kingdom, gkc1@le.ac.uk
MEETING GCOS REQUIREMENTS FOR SST ACCURACY:  ANALYSIS OF THE 
OVERLAP PERIODS OF THE (A)ATSR SERIES
The Advanced Along-Track Scanning Radiometer (AATSR) was launched on Envisat in 
March 2002. The AATSR instrument is designed to retrieve precise and accurate global 
Sea Surface Temperature (SST) that, combined with the large data set collected from its 
predecessors, ATSR-1 and ATSR-2, will provide a long term record of SST data that is 
greater than 15 years. This record can be used for independent monitoring and detection 
of climate change. One of the GCOS requirements for satellite data records is a suitable 
period of overlap in order to determine inter-satellite biases and maintain the homogene-
ity and consistency of the entire series of observations.  This presentation summarises 
results from the analysis of two six-month long overlap periods in the (A)ATSR data 
record, namely the overlap of ATSR-1 and ATSR-2 from July 1995 to December 1995, and 
the overlap of ATSR-2 and AATSR from January 2003 to June 2003.
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AN EVALUATION OF THE PERFORMANCE OF HYCOM IN SIMULATING 
SURFACE THERMAL FRONTS
Eddy-resolving ocean models depict sharp ocean fronts, however, except for comparisons 
with the mean path and path variability of western boundary currents, little has been done 
to verify how well these models simulate surface fronts. In this presentation we compare, for 
2004, the probability of finding sea surface temperature (SST) fronts in the 4-km MODIS 
SST data set with that of finding SST fronts in the corresponding Hybrid Coordinate Ocean 
Model (HYCOM) North & Equatorial Atlantic Ocean Prediction System runs. The multi-im-
age edge detection algorithm developed at the University of Rhode Island was applied to the 
daily fields of both data sets and annual front probability fields were computed. The difference 
between the two annual probability fields provides a measure of HYCOM’s ability to repro-
duce the high gradient regions observed in the MODIS data. In general, HYCOM tends to 
overestimate the number of fronts found by approximately 50% with the exception of a band 
across the Atlantic at approximately 10N and two regions near the northern model boundary 
where HYCOM underestimates the frontal probability.

Cornuelle, B. D., Scripps Institution of Oceanography/UCSD, La Jolla, USA, bcornuelle@
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4DVAR DATA ASSIMILATION IN THE TROPICAL PACIFIC
A variational data assimilation system has been implemented for the tropical Pacific Ocean for 
an eddy-permitting regional implementation of the MIT general circulation model (MITgcm).  
The model uses realistic topography with parameterizations for the surface boundary layer 
(KPP) and open boundaries at the south and north, as well as in the Indonesian throughflow.  
The strong constraint 4DVAR method is used to adjust the model to observations in the tropical 
Pacific region using control parameters which include initial temperature and salinity, tempera-
ture, salinity and horizontal velocities at the open boundaries, and twice-daily surface fluxes of 
momentum, heat and freshwater.  The model is constrained with most of the available datasets 
in the tropical Pacific, including climatologies, TAO, ARGO, XBT, and satellite SST and SSH 
data. The adjoint of the model is used to estimate the steepest-descent directions in a conjugate-
gradient descent method which includes pre-conditioning by an approximate Hessian.  The 
estimated control parameters reflect the limitations of this method, and can be post-processed 
to refine the solution without significantly increasing the cost function.
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COMMUNITY COMPOSITION, PHOTOSYNTHETIC CAPACITY, DIAZOTROPH 
ABUNDANCE AND NITROGENASE ACTIVITY OF PHOTOTROPHIC PLANKTON 
IN THE ORINOCO RIVER PLUME
We examine chlorophyll-specific, size-fractionated phototrophic plankton community 
biomass, photosynthetic capacity, diazotroph abundance and nitrogenase activity along the 
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riverine gradient of the Orinoco River plume as related to distance, salinity and diffuse at-
tenuation of photosynthetically-active radiation (KdPAR). Along the salinity gradient 30-35, 
large size cells are replaced by small size cells. This pattern is inversely replicated with respect 
to KdPAR with small cells predominating in the clearer oceanic waters and large cells pre-
dominating in the optically dense waters of the plume. In contrast, the intermediate-sized 
nanoplankton contribution is consistently low and invariable along the gradient. For all size 
classes, photophysiological response, parameterized as chlorophyll-normalized light-limited 
(α) and light saturated (Pbmax) photosynthetic capacity, decays with increasing salinity and 
decreasing KdPAR. The microplankton component (>20 μm), shows the steepest decay 
followed by the smallest size-class (0.2 – 2 μm), the picoplankton. The intermediate size-class 
(2 – 20 μm), comprising the nanoplankton, shows the least variability along the gradient. 
Diazotroph abundance and nitrogenase activity are greatest in the intermediate salinity range 
of the plume far-field at distances of up to 400 km from the river mouth.
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PO RIVER PRODELTA: AN ARCHIVE OF THE HUMAN IMPACT
Beside natural factors, the growth patterns of modern deltas reflect increasing human im-
pacts affecting both catchments or directly the delta regions. To fully appreciate the natural 
behaviour of shallow-water depositional systems before and under major human impacts, 
it is necessary to extrapolate time-averaged estimates of changes in sediment supply from 
indirect data, such as the volume of depositional units (delta lobes) for which the thickness 
distribution can be measured from HR seismic profiles. The depositional impacts (thickness, 
distribution) of flood events in prodelta systems, define ways to extrapolate this knowledge 
to older flood events at century scales.  Using the Fall-2000 flood of the Po as an example, we 
demonstrate that it is possible to use the associations of benthic foraminifera, thecamoebi-
ans, concentration (X, ARM, SIRM) and grain-size (SIRM/ARM, SIRM X, ARM/X) related 
magnetic parameters, in prodelta environments. All together these parameters allow to 
reconstruct the impact of recent and ancient flood events even where sedimentary structures 
are not unequivocal. An increasing contribution of magnetic minerals with larger grain-size is 
correlate with minima in the flocculation observed in the sediments.
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FOUR YEARS OF UNDERWAY FCO2 OBSERVATIONS FROM FOUR VOS SHIPS IN 
THE PACIFIC OCEAN.
As part of a multi-year effort to quantify the flux of CO2 between the ocean and atmo-
sphere under the Climate Observations and Services Program of NOAA, underway CO2 
systems are being placed on volunteer observing ships (VOS) in the Atlantic and Pacific 
Oceans. After a collaborative design effort with U.S. scientists involved in shipboard mea-
surements of underway fCO2, PMEL acquired four newly designed CO2 systems with 
the measurement criteria of fCO2 ±2 µatm, temperature ±0.01°C, and pressure ±0.5 mB. 
These systems are currently installed on four different VOS ships in the Pacific Ocean. 
For inter-comparison purposes, each of our four systems have the same hardware com-
ponents and are running the same software programs, and each are currently providing 
a 96% return rate of data. Since 2004, we have collected high quality fCO2 data from 18 
transects across the Pacific Ocean from the west coast of the U.S. to Australia, from 18 
cruises along the western coast of North America from Vancouver BC to Mexico, and 
from 28 transects in the equatorial Pacific between 10°N to 10°S, 165°E to 95°W. The fCO2 
measurements from the equatorial Pacific compliment our extensive database of fCO2 
measurements in this region dating back to 1982, and show high seasonal and interannual 
variability of CO2 flux. Preliminary results of the fCO2 measurements along the North 
American coast exhibit a slight CO2 sink in this region.
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A DATA ASSIMILATION METHOD FOR REANALYSES OF THE OCEAN 
CIRCULATION: THE SEEK SMOOTHER
The Kalman filter is a data assimilation algorithm that optimally estimates a system state 
given a model, past, and current observations. This is suitable to initialize numerical 

predictions. The smoothers also consider future observations in the assimilation process. 
These are more appropriate to build reanalyses. A smoother designed for oceanic reanaly-
ses is introduced. It is derived from the Singular, Evolutive, Extended Kalman (SEEK) 
filter and the fixed-lag Kalman smoother. The major difficulty in the derivation lies in the 
management of model error. Then, extending the SEEK filter with the smoother function 
is straightforward. The additional computational cost is tiny, what makes the smoother 
suitable for applications with large systems. The SEEK smoother is tested in twin experi-
ments. The model is an ocean general circulation model in a 1/4 degree double-gyre con-
figuration and simulated satellite observations of Sea Surface Height are assimilated. The 
smoother slighlty but significantly improves the filter results. To conclude, an outlook to 
forthcoming real data assimilation experiments and reanalyses making will be presented.
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THE NUTRIENT TYPE DISTRIBUTION OF METHYLMERCURY IN THE 
MEDITERRANEAN WATERS: RELATIONSHIPS WITH PHOSPHATE
Methylated mercury species (MeHg) are bioactive molecules, which play the major role 
in the biomagnification of mercury in aquatic food webs. Sources of MeHg in the open 
oceans are still on debate. High definition vertical profiles of MeHg have been performed 
in the open waters of the Mediterranean Sea in spring 2004. MeHg concentrations ranged 
from 0.008 to 0.430 pM (mean: 0.171 pM, standard deviation 0.130 pM for 66 determina-
tions). Systematically the MeHg vertical distributions exhibited nutrient type profiles with 
the maximum concentrations occurring with the PO4 maxima. Within the upper 600 
m the relationships between MeHg and phosphate were highly significant: MeHg(pM) 
= 0.996 PO4(µM) + 0.037 (R = 0.975, n=6) for the Open Northwestern Mediterranean; 
MeHg(pM) = 1.237 PO4(µM) + 0.034 (R = 0.993, n=10) for the Open Tyrrhenian 
Sea; MeHg(pM) = 1.241 PO4(µM) + 0.010 (R = 0.926, n=7) for the Open Ionian Sea; 
MeHg(pM) = 0.868 PO4(µM) + 0.015 (R = 0.960, n=9) for the Ionian Sea off Catania) and 
MeHg(pM) = 1.312 PO4(µM) + 0.056 (R = 0.951, n=7) for the Strait of Otranto. The re-
sults indicate that the MeHg cycle is involved in the organic matter regeneration processes 
and suggest that its formation in this region of the Ocean is the result of microbiological 
activity in the upper part of the water column.
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HABITAT SELECTION AND COMMON HOT SPOTS OF 3 SEAL SPECIES IN THE 
WESTERN ANTARCTIC PENINSULA
We carried out a comparative study that examined the foraging behaviour of 30 adult 
female southern elephant seals, Mirounga leonina (2005, 2006 & 2007), 43 crabeater 
seals, Lobodon carcinophaga (2001, 2002 & 2007), two Weddell seals, Leptonychotes 
weddelli (2007) foraging in the Western Antarctic Peninsula (WAP).  Southern elephant 
seals dove the deepest (356 m 20.2 min) and made the longest excursions. Some individu-
als remained within the WAP along the continental slope, while others foraged into the 
Amundsen Sea some 5400 km west. Crabeater seals moved along the continental shelf, re-
maining closer to shore than elephant seals.  Some moved considerable distances (664 km 
to northeast, 1147 km to southwest), but most remained within 300 km of their tagging 
location. Average dive depths were 118 m, and lasted 6.5 min. Crabeater, seals remained 
deep within the pack ice throughout the winter. The Weddell seals remained within 42 
km of where they were tagged and made surprisingly shallow dives 89 m that lasted 12.4 
min (deepest 455 m, longest 27.5 min). Our results suggest considerable differences in the 
foraging behaviour and habitat utilization between these 3 species and confirm significant 
differences between elephant and crabeater seals.
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LIGHT FROM AMAZONIAN WATERS AND HUMAN EFFECTS ON IT: A LARGE-
SCALE MONITORING APPROACH
We quantify the light field from large rivers of the Amazon Basin by reporting both above 
and in water in situ hyperspectral reflectance, diffuse attenuation, scalar irradiance mea-
surements and accompanying water optical constituents. Sampling was done along a 500 
km transect of the Amazon River and in six of its larger tributaries in high and low water 
seasons. The results showed that in black and white waters, the photosynthetically active 
radiation becomes dominated by red light as a result of high attenuation by colored dis-
solved organic matter and suspended particulate matter and blue radiation is non-existent 
below 0.5 m depth. Clear waters are markedly different with blue light penetrating to a 
depth of 2.5 m and the occurrence of a unique mid-spectra green light peak at depth. The 
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spectral light availability was analyzed together with above water reflectance measure-
ments and CBERS satellite imagery to define a large-scale method to monitor Amazonian 
water affected by injection of sediment from small-scale gold mining.
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NUTRIENT CONCENTRATIONS AND N SPECIATION IN AN UNPOLLUTED 
TROPICAL FORESTED WATERSHED, PANAMA
Human activities have considerably increased the availability of reactive nitrogen. Now, 
many streams carry large nitrate loads to inland and coastal waters. Nevertheless, mass 
balance studies have shown that a significant portion of the terrestrial N load does 
not reach coastal systems, suggesting the existence of important N removal processes. 
Denitrification has been suggested as an important sink of N in inland waters, which is 
true in temperate regions of the Northern Hemisphere where most streams contain high 
nitrate concentrations. However, the global distribution of reactive nitrogen is far from 
uniform. Recent studies have shown that nitrogen loss from pristine watersheds occurs 
mainly via dissolved organic compounds, and that the amount of inorganic nitrogen is 
only a fraction of the total dissolved nitrogen. Herein we present chemistry data from 
streams within the upper Rio Chagres watershed, a pristine, densely forested watershed in 
the humid tropics of central Panama. Contrary to that observed in temperate watersheds 
of the Northern Hemisphere, DIN concentrations in the Rio Chagres and tributaries were 
low (mostly <2.6 uM), while organic nitrogen concentrations were mostly >10 uM.

COSTAS, S., FLORIDA INTERNATIONAL UNIVERSITY, MIAMI, USA, costas@fiu.edu;
ZHANG, K., FLORIDA INTERNATIONAL UNIVERSITY, MIAMI, USA, zhangk@fiu.edu;
LEATHERMAN, S., FLORIDA INTERNATIONAL UNIVERSITY, MIAMI, USA, 

leatherm@fiu.edu
THE INFLUENCE OF GEOLOGIC FRAMEWORK ON BEACH MORPHDYNAMICS 
ALONG THE SOUTHEAST COAST OF FLORIDA
The Southeast Coast of Florida is characterized by the presence of relatively straight bar-
rier islands that developed on an undulating Pleistocene substrate. Major hydrodynamic 
factor shaping coastal morphology in this area is the wave action which is influenced by 
northeasters and hurricanes. Two airborne light detection and ranging (LIDAR) datasets 
collected before and after the 2004 hurricane season were examined to determine the 
three-dimensional response of beach to storms along the 130 km coastline. The coverage 
of the pre-hurricane data set reaches approximately 1000 m offshore, while the coverage 
of the post-hurricane data set reaches 600 m offshore. The results from a change analysis 
show a high longshore variability, which appears to be associated with relict reef tracts 
offshore. The size and distance to the shoreline of the relict reef tracks and lithified sand 
ridges determine the effect of the geologic framework on longshore variability. It was 
concluded that the geological framework biases the influence of contemporary dynamics 
onto beach morphology in contrast with traditional beach state models.

Cote, J. M., Pacific International Engineering PLLC, Edmonds, USA, jessicac@pie-pllc.com;
Osborne, P. D., Pacific International Engineering PLLC, Edmonds, USA, philo@pie-pllc.com;
MacDonald, N. J., Coldwater Consulting Ltd., Ottawa, Canada, neilm@coldwater-consulting.
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CHARACTERIZING WAKE SIGNATURE AND DEVELOPING WAKE 
CLIMATOLOGY TO DETERMINE BEACH RESPONSE IN RICH PASSAGE, PUGET 
SOUND, WASHINGTON
In Rich Passage, Puget Sound, Washington episodic northerly wind events are observed to 
generate significant beach change in winter, where recovery of beach profiles in summer 
is in response to wake wash generated by commercial and recreational vessels operating at 
variable speeds.  Extensive wake and wave monitoring has been conducted to characterize 
temporal and spatial variability of wake wash on shorelines in the study area.  Time series 
of wake events have been extracted from wave measurements at multiple nearshore points 
based on GPS vessel position data, and visual observations of vessel traffic.  A typical wake 
signature, developed for each vessel class routinely transiting the passage, is characterized 
by temporal variations in the wave height, wave period, and shape of the wake energy 
spectrum.  Individual wake events were summarized by wave height distributions for a 
specific vessel class to establish wake climates for the study area during given time inter-
vals. Wake studies also included correlation of wake height to vessel speed and direction 
of transit.  Comprehensive wake climates are essential to determining the overall hydrody-
namic climatology for modeling of beach response.

Cotner, J. B., University of Minnesota, Saint Paul, USA, cotne002@umn.edu;
Cory, R. M., University of Minnesota, Saint Paul, USA, cory@chem.umn.edu;
McNeill, K., University of Minnesota, Minneapolis, USA, mcneill@chem.umn.edu;
Amado, A. M., University of Rio de Janeiro, Rio de Janeiro, Brazil, amado@biologia.ufrj.br;
Edhlund, B., University of Minnesota, Minneapolis, USA, edhlund@chem.umn.edu
REACTIVE OXYGEN EFFECTS ON ON DISSOLVED ORGANIC MATTER AND 
MICROBES
We have been examining the effects of photochemical processes on dissolved organic 
matter (DOM) and subsequent availability to microbial flora. Our approach is to use 
two well-characterized DOM sources, one with a predominantly terrestrial signature 
(Suwannee River DOM) and another with a predominantly microbial signature (Pony 
Lake DOM). Although these different end-members have very different compositions as 
revealed by high resolution mass spectrometry, they behave very similarly when exposed 
to singlet oxygen. With both DOM sources, singlet oxygen production represented a 
large proportion of the photochemical oxygen demand when DOM concentrations were 
high--more than 50% at 40 mg C/L. Furthermore, when exposed to singlet oxygen, both 
of these DOM sources produced large quantities of peroxides. Peroxide production was 
similar in both of these sources despite differences in composition. When singlet oxygen-
exposed DOM was subsequently presented to microbial flora, growth was inhibited for 
approximately two days followed by biomass production similar to a non-treated control. 
We are examining the possibility that singlet oxygen -generated peroxides may have been 
sufficient to inhibit microbial growth rates.

Cousins, J. L., Old Dominion University, Norfolk, USA, jcousins@odu.edu
CARBONIC ANHYDRASE EXPRESSION IN ZOSTERA MARINA
Aquatic photosynthesis in seagrasses varies greatly from terrestrial photosynthesis mecha-
nistically due to a variety of evolutionary adaptations and physiological acclimations to the 
aquatic environment.  The physical chemistry of the water presents challenges in obtain-
ing a supply of CO2 for photosynthesis that must be overcome.  The rate of diffusion of 
CO2 in water is 1 x 104 times slower than it is in air, and at an alkaline pH (such as that of 
ocean water) HCO3- is the dominant dissolved inorganic carbon species.  Therefore, the 
conversion of HCO3- to CO2 is a slow process.  Since the pathway for inorganic carbon 
fixation involves an enzyme, ribulose-1,5-biphosphate carboxylase/oxygenase (Rubisco), 
that can only utilize CO2 as a substrate, it is advantageous for a marine organism to devel-
op an inorganic carbon concentrating mechanism (CCM) that usually involves carbonic 
anhydrase (CA). Photosynthetic efficiency and rates are thus limited by inorganic carbon.  
This research looks into the pathways of inorganic carbon acquisition in Zostera marina 
with emphasis on the role of carbonic anhydrase, and the response to projected increases 
in concentrations of dissolved aqueous carbon dioxide.

Cousins, M., University of California, Berkeley, Berkeley, USA, mcousins@berkeley.edu;
Stacey, M. T., University of California, Berkeley, Berkeley, USA, mstacey@berkeley.edu
EFFECTS OF SEASONAL STRATIFICATION ON NUTRIENT RETENTION IN A 
COASTAL LAGOON WITH HARMFUL CYANOBACTERIAL BLOOMS
Excess nutrient supply is a common cause of eutrophication in coastal waters, where 
hydrodynamics strongly modulate the relationship between nutrient loading and produc-
tivity. This study addresses the physical processes that lead to nutrient retention, and sub-
sequently harmful algae blooms, in a shallow, tidally choked, coastal lagoon. The project 
site, Rodeo Lagoon, is located in the Golden Gate National Recreation Area, California, 
and experiences intense blooms of cyanobacteria. Monthly transects of the lagoon show 
it is stratified by salt in winter, when freshwater inputs from the watershed and saltwater 
inputs from storm surge are both largest. In addition to monthly water quality monitoring 
via transects and grab samples, the study includes two comprehensive, multi-week field 
observations of lagoon hydrodynamics contrasting turbulent mixing parameters under 
stratified winter conditions with well-mixed summer conditions. Wind is the dominant 
source of mixing, leading to the expectation of well-mixed conditions for this shallow site. 
However, strong density gradients can seasonally reduce vertical turbulent exchange of 
nutrients throughout the water column. The phasing of salt-based stratification means 
that annual losses of nutrients via flushing are diminished.

Cowart, D. A., University of Delaware - College of Marine and Earth Studies, Lewes, USA, 
dacowart@udel.edu;

Guida, S. M., University of Delaware - College of Marine and Earth Studies, Lewes, USA, 
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EFFECTS OF AG AND TIO2 NANOPARTICLES ON THE SURVIVAL AND 
METABOLISM OF ZEBRAFISH (DANIO RERIO) EMBRYOS
Nanoparticles have numerous applications in industry and are defined as materials 
with one or more dimensions in the 1 – 100nm size range. The release of manufactured 
nanoparticles into natural environments surrounding urbanized areas are likely to impact 
the health of organisms in aquatic ecosystems. To test potential impacts of silver (Ag) and 
titanium oxide (TiO2) nanoparticles, we selected zebra fish (Danio rerio) embryos as our 
model system. Embryos developed for 24 and 48 hours before exposure to Ag and TiO2. 
Lethal Dose 50 (LD50) for both 24 and 48 hour embryos exposed to Ag was 0.04 mg/ml 
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and the effective dose (ED) for both 24 and 48 hour embryos exposed to Ag was 0.03 
mg/ml. Increases in oxygen consumption at and below the ED have been observed, and 
ongoing experiments to observe metabolic costs of biological responses to Ag and TiO2 
particle toxicity are underway. Results from this study illustrate the tolerances of early 
developmental stages in vertebrates to specific concentrations of Ag and TiO2 nanopar-
ticles. This research may elucidate mechanisms employed by aquatic organisms to combat 
possible nanoparticle contamination.

Cowen, R. K., Univ of Miami, Rosenstiel School of Marine and Atmospheric Science, 
Miami, USA, rcowen@rsmas.miami.edu

POPULATION CONNECTIVITY IN MARINE SYSTEMS: PROGRESS AND 
PROMISING DIRECTIONS
The study of population connectivity has evolved over the last decade to include a broad 
array of approaches to assess the scales and mechanisms over which successful larval 
dispersal operates within marine systems. Strong interest in this topic has been stimulated 
by a need to provide spatial management options to resource managers. The major chal-
lenges in this effort are to provide a quantitative understanding of the processes and scales 
controlling successful larval dispersal and how connectivity influences the dynamics of the 
affected populations. Resolving the mechanisms controlling larval dispersal will involve a 
coherent understanding of the relevant physical processes and how organisms mediate the 
physical outcome. Multiple scales will be important, and therefore understanding how the 
processes are coupled across scales is essential. Identifying patterns will need to involve 
efforts that focus on a variety of species with different life histories across various environ-
ments. In concert, the problem is multidisciplinary, but one requiring interdisciplinary 
research effort. This talk with provide an overview of these topics and issues with the aid 
of literature and on-going projects as examples.

Cowles, G. W., University of Massachusetts-Dartmouth, New Bedford, USA, gcowles@
umassd.edu;

Helenbrook, B. T., Clarkson University, Potsdam, USA, helenbrook@clarkson.edu
A FULLY IMPLICIT SOLVER FOR THE SHALLOW WATER EQUATIONS ON 
UNSTRUCTURED GRIDS USING A PRECONDITIONED DUAL-TIME-STEPPING 
APPROACH
With the recent rise in affordable computing power and common employment of paral-
lelization techniques to expand practical problem size, grid resolution in coastal ocean 
simulations has been reduced to O(10m) scale.  This can be problematic for explicit time-
marching schemes, which are constrained by the CFL condition and can require O(10^5) 
time steps to integrate one period of tidal forcing.  Problem stiffness arising from the 
disparity between gravity and convective wave speed in these low Froude number flows as 
well as wide ranges in mesh scales in unstructured grid and AMR approaches contribute 
to the inefficiency of the explicit approach.  In this work, a fully-implicit solver for the 
shallow water equations is described.  By using dual-time-stepping, an unconditionally 
stable scheme can be achieved with any temporal accuracy.  The method presented is ma-
trix-free and requires the solution of a coupled set of equations to obtain the flow solution 
at each time step.  The sub-iteration process is accelerated using multigrid and precondi-
tioning techniques.  Results for a realistic coastal application are provided.  This method 
can be extended to solution of the hydrostatic primitive and Navier-Stokes equations.

Cowles, T. J., Oregon State University, Corvallis, OR, USA, tjc@coas.oregonstate.edu;
Wingard, C., Oregon State University, Corvallis, OR, USA, cwingard@coas.oregonstate.edu;
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Pierce, S., Oregon State University, Corvallis, OR, USA, spierce@coas.oregonstate.edu
BIO-PHYSICAL INTERPLAY BETWEEN VERTICAL GRADIENTS IN VELOCITY, 
PHYTOPLANKTON, AND DISSOLVED ORGANIC MATTER
Planktonic thin layers typically display steep vertical gradients in particle concentration, usu-
ally in conjunction with vertical gradients in horizontal velocity (vertical shear).  Less well-
documented are the steep vertical gradients in dissolved constituents that occur within the 
same vertical profile, but not solely in association with the gradients in particles.  We base our 
analysis on several datasets obtained over the past decade in three distinct coastal systems: 
Orcas Island, WA; Oregon continental shelf; and Monterey Bay, CA.   Our high-resolution 
profiling system uses several optical instruments to characterize the particulate and dissolved 
fields.  For particles, we measure in situ chlorophyll fluorescence, particulate absorption 
(ac-9), particulate attenuation (ac-9), and particulate backscattering (volume scattering func-
tion meter).  For dissolved components, we measure in situ CDOM fluorescence from UV 
excitation.  We have found that over 70% of observed particulate thin layers possessed coinci-
dent steep gradients in CDOM, but many steep gradients in CDOM were detected without 
coincident particulate thin layers.  These CDOM gradients and layers provide an important 
biological/chemical signature for the discrimination of coastal water types.

Coyle, K. O., Institute of Marine Science, University of Alaska, Fairbanks, USA, coyle@
ims.uaf.edu;

Pinchuk, A. I., Institute of Marine Science, University of Alaska, Fairbanks, USA, ftaip1@
uaf.edu;
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USA, lisa.eisner@noaa.gov;
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napp@noaa.gov

ZOOPLANKTON SPECIES COMPOSITION AND ABUNDANCE IN THE EASTERN 
BERING SEA IN SUMMER: THE ROLE OF WATER COLUMN STABILITY ON 
ZOOPLANKTON COMMUNITY STRUCTURE
Recent shifts in climate toward warmer conditions may threaten commercial fisheries 
by altering lower-trophic level productivity and trophic relationships on the southeast-
ern Bering Sea shelf.  We examined zooplankton community structure near the Pribilof 
Islands and on the middle shelf of the southeastern Bering Sea in summer of 1999 and 
2004.  Between 1999 and 2004, the summer zooplankton community of the middle shelf 
shifted from large to small species with significant declines in the biomass of large scypho-
zoans, large copepods, arrow worms and euphausiids, and significant increases in small 
copepods and small hydromedusae.  Stomach analysis of age-0 pollock from the middle 
shelf indicated a dietary shift from large to small copepods from 1999 to 2004.  This shift 
in zooplankton community was accompanied by a three fold increase in water column 
stability in 2004 relative to 1999, primarily due to warmer water above the thermocline. 
These results suggests that if climate on the Bering Sea shelf continues to warm, the zoo-
plankton community may shift from large to small taxa which could strongly impact apex 
predators and the economies they support.

Crandall, E. D., Boston University, Boston, USA, veliger@bu.edu;
Treml, E. A., University of Queensland, Australia, eric.treml@duke.edu;
Taffel, J. R., Boston University, Boston, USA, jtaffel@gmail.com;
Barber, P. H., Boston University, Boston, USA, pbarber@bu.edu
COALESCENT AND BIOPHYSICAL MODELS OF LONG-DISTANCE DISPERSAL 
DYNAMICS IN NERITID SNAILS
Marine species in the Indo-Pacific have ranges that can span thousands of kilometers, yet 
studies increasingly suggest that mean larval dispersal distances rarely exceed 200 km.  
Gene flow across these ranges must therefore rely to some extent on 1) leptokurtic long-
distance dispersal and 2) larval dispersal among intermediate “stepping-stone” populations, 
but it is difficult to distinguish between these processes. This study addresses this problem 
by integrating spatially explicit advection-diffusion models of larval dispersal with gene flow 
estimates from coalescent analyses.  We estimated gene flow among South Pacific archi-
pelagos in two species of marine snail and two species of freshwater snails that both have 
pelagic marine larvae but that differ in their adult habitat. Our preliminary conclusions are 
that stepping-stone dynamics are important to long-distance connectivity over short tim-
escales and in stable populations, but non-equilibrium processes such as rare long-distance 
dispersal events and metapopulation dynamics may be equally as important in promoting 
genetic connectivity across large distances.  This study provides an empirical assessment of 
a biophysical model that will be useful in the design of marine reserve networks.

CRAVATTE, S., IRD/LEGOS, Toulouse, France, sophie.cravatte@ird.fr;
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ZHANG, D., NOAA/PMEL, SEATTLE, USA, Dongxiao.Zhang@noaa.gov
SURFACE FRESHENING OF THE TROPICAL PACIFIC WARM POOL SINCE THE 1950S.
An analysis of 1955-2003 sea surface temperature and salinity data collected in the tropical 
Pacific enables us to detect long-term trends in the tropical Pacific Ocean, with emphasis 
on the Warm Pool waters. The trend in the stratification of the surface layer is also studied. 
Since 1955, and more rapidly since the 1976-77 climate shift, the superficial Ocean has 
been significantly warming and freshening in the region. The freshening is more strik-
ing for the lower-salinity waters. One exception concerns the western Coral Sea and the 
central north tropical ocean, whose salinity has been increasing. Our study also indicates 
a significant low-frequency extension of the Fresh Pool located under the SPCZ and in the 
equatorial band, interrupted by decadal time-scale variations. The observed salinity trends 
suggest an intensification of the hydrological cycle in the tropical Pacific, consistent with 
changes expected under global warming.

Crespo-Medina, M., Rutgers University, New Brunswick, NJ, USA, melitza@eden.rutgers.edu;
Chatziefthimiou, A., Rutgers University, New Brunswick, NJ, USA, aspassaki@yahoo.gr ;
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INTERACTIONS OF CHEMOSYNTHETIC BACTERIA WITH MERCURY AT DEEP-
SEA HYDROTHERMAL VENTS
Microorganisms that inhabit deep-sea hydrothermal vents have likely evolved in the 
presence of elevated concentrations of mercury, which is complexed with sulfur in these 
environments. Hence, chemosynthetic microbes, which obtain energy from the oxidation 
of sulfur compounds, are likely exposed to its toxicity. To test this hypothesis we collected 
fluids from diffuse flow vents at 9ºN on the East Pacific Rise (EPR). The concentration of 
total mercury (THg) in the samples ranged from 2.8 to 88.7 ng/L, while the abundance 
of mercury resistant thiosulfate oxidizing bacteria ranged from 0.2% to 24.6% of the total 
thiosulfate oxidizers. A correlation between mercury resistant bacteria and THg concen-
tration suggested acclimation of these microbes to life in the presence of toxic mercury. 
Mercury speciation in the medium used to grow thiosulfate oxidizing bacteria showed the 
exclusive presence of negatively charged complexes of mercury thiosulfate, which were 
more bioavailable relative to mercuric nitrate complexes.  Ongoing work on pure cultures 
of mercury resistant bacteria and their resistance mechanisms will lead to an understanding 
of the role of these organisms in mercury biogeochemistry in geothermal environments.
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SELECTIVE TIDAL STREAM TRANSPORT FOR PINK SHRIMP IN SOUTH FLORIDA
Some coastal-estuarine species use selective tidal-stream transport (STST) for horizontal 
movement.  STST is based on vertical migration, in which animals move up in the water 
column during one tidal phase to promote transport in an “appropriate” direction, and 
remain on or near the bottom during the other phase to avoid being transported the 
“wrong” way. One remarkable aspect of STST is the reversal in direction of the migration 
at different life stages. Our research in South Florida suggests that pink shrimp postlar-
vae use the dark flood tide (new and last quarter moons) to advance toward the western 
boundary of Florida Bay and into the bay’s interior, and juveniles leave Florida Bay, mov-
ing in the opposite direction, by using the ebb tide on illuminated nights (full moon). An 
STST was detected in mysis and postlarvae migrating across the Southwest Florida shelf, 
suggesting earlier initiation of STST behavior in pink shrimp than other penaeids. The 
phase lag and attenuation of the tide accompanying their movement into Florida Bay may 
influence distribution of settlement-stage postlarvae on nursery grounds.

Cronin, M. F., NOAA PMEL, Seattle, USA, Meghan.F.Cronin@noaa.gov;
Kessler, W. S., NOAA PMEL, Seattle, USA, William.S.Kessler@noaa.gov
NEAR-SURFACE SHEAR-FLOW IN THE POLEWARD BRANCH OF THE TROPICAL 
PACIFIC MERIDIONAL-OVERTURNING CELL
Easterly trades blowing on the equator produce poleward Ekman divergent flow and 
upwelling. Since ADCPs cannot measure near-surface currents, measurements of the 
surface poleward branch of the meridional-overturning cell typically require extrapolation 
above ~20 m and thus depend upon assumptions of the near-surface shear. To test these 
assumptions, from May 2004 through February 2005, 5 current meters were placed at 5 
meter intervals between 5 m and 25 m on a surface mooring near the 2oN, 140oW TAO 
mooring. The data show mean shear in the zonal flow due to thermal wind, and a slab-like 
poleward flow due to the competing effects of southward-thermal wind shear and pole-
ward-Ekman spiral shear. Nighttime mixing and daytime restratification result in a diurnal 
jet and a corresponding diurnal cycle in the near-surface shear. On tropical instability 
wave timescales, the shear exhibits a complex structure due to variations in the orientation 
of the cold-tongue front relative to the trade winds, and due to variations in the stratifica-
tion and mixing over the course of the tropical instability wave.
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RADON-222 AS A TRACER OF COASTAL GROUNDWATER DISCHARGE: 
EXAMINING CONTROLS ON SPATIAL VARIABILITY
Groundwater discharge has in recent years emerged as an important source of nutrients to 
the coastal ocean.  Radon-222 is an excellent tracer of this discharge because it is strongly 
enriched in groundwater relative to surface water and is chemically non-reactive.  One of the 
largest uncertainties in using radon as a quantitative tracer of discharge arises from the spa-
tial variability in the radon-222 content of the groundwater. We carried out a study in West 
Falmouth Harbor (MA) to try to better understand the causes of this variability. A reasonably 
consistent two-fold increase in radon-222 activity was observed between surficial groundwa-
ter and groundwater from a depth of ~9 m in five different locations adjacent to the harbor. 
The surface deficit of radon-222 coincides with an increase in “excess air” as indicated by the 
ratio of N2/Ar, suggesting that both are driven by a common process.  This interpretation will 
be checked using noble gas data, and the implications of this observation for the timing of gas 
equilibration in the aquifer and for the use of radon-222 as a tracer will be discussed.

Cruz, C., George Mason University, Fairfax, USA, ccruz1@gmu.edu;
Klinger, B., George Mason University, Fairfax, USA, bklinger@gmu.edu
SENSITIVITY OF MERIDIONAL OVERTURNING RESPONSE TO SWITCHED-ON 
SOUTHERN OCEAN WIND
Southern Ocean wind variability may cause decadal global overturning variability.  In 
a previous ocean model, the overturning anomaly due to switched-on wind stress was 
2-3 times stronger in the Pacific than in the Atlantic.  Here, model experiments test the 
hypothesis that this is due to the Pacific being wider than the Atlantic.  Idealized experi-
ments are run with narrow and wide Pacific basins and with different North Pacific sur-
face density forcings. The Pacific overturning anomaly P is much bigger for a wider Pacific.
In the first decade, P is only modestly sensitive to the density forcing.  As it nears steady 
state, runs with stronger North Pacific density have much bigger P and somewhat smaller 
Atlantic overturning anomaly.  These results indicate that the basic state has a profound 
effect on the anomalies.  They also highlight the active role played  by the Pacific, in con-
trast to the assumption that all the wind-driven outflow from the southern hemisphere 

(SH) flows into the North Atlantic. Generally, a strong signal develops within decades.  
Shallow water theory suggests that the timescale is shorter in the SH than in the northern, 
and increases with basin width.  The experiments show these features, but timescales 
differ within hemispheres and between basins. Curiously, in a single-basin experiment, the 
timescale is insensitive to basin width.  In the two-basin experiments, timescales have a 
complicated dependence on North Pacific density.

Cudaback, C. N., North Carolina State University, Raleigh , USA, cynthia_cudaback@
ncsu.edu

ENGAGING UNDERGRADUATES WITH HUMAN IMPACTS
A survey of undergraduates entering an introductory oceanography course reveals that 
students feel a strong personal connection with the ocean, are concerned about human 
impacts, and are intrigued by exotic biology and cool technology. Any of these topics will 
help engage students in a formal oceanography course, but teaching about science of hu-
man impacts has effects that may reach far beyond the course itself. Students completing 
an oceanography course that includes the science of human impacts feel significantly more 
confident in their understanding of ocean issues, more responsible and more empowered 
to act for the good of the ocean. These attitudes are strongly correlated with improved 
attitudes about the nature and relevance of science, as well as with course grades and other 
measures of content knowledge. A separate survey of marine educators was used to vali-
date the survey; the most significant difference between the educators (experts) and stu-
dents (novices on pre-class surveys) is confidence in their understanding of ocean issues.

Cuhel, R. L., UW-Milwaukee Center for Great Lakes Studies, Milwaukee WI 53204, USA, 
rcuhel@alum.mit.edu;

Aguilar, C., UW-Milwaukee Center for Great Lakes Studies, Milwaukee WI 53204, USA, 
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HYDROGRAPHIC CONSEQUENCES OF FLOW OVER TWO ADJACENT 
SEAMOUNTS WITH DIFFERING BATHYMETRY ARE REVEALED IN WATER 
COLUMN PLANKTON ECOLOGY.
Seasonal studies encompassing both thermally stratified and deep mixed conditions dem-
onstrated different types of seamount hydrodynamics in Lake Michigan. A persistent south-
erly-flowing current intercepts two mounts rising out of 150m: one steep-sloped to 56m and 
one shallow-sloped to 38m. During mixing periods, both impart stability to the overlying 
water, producing a progression of vertical isotherms that are several tenths of a degree 
warmer than surrounding basin water during winter. During stratification, leeside eddies 
and thermocline displacement are much greater for the shallower rise. Seamount character-
istics including thermocline compression over the leading edge, well-scoured low-deposition 
leading edge bottom composition, doming of deep cool isotherms over the plateaus, and ap-
parent downwelling and sediment deposition on the lee side are reliably demonstrated, albeit 
to different degrees, for both. In contrast to marine seamounts, both result in consistently 
depleted overlying plankton, possibly resulting from interaction with dense benthic filter-
feeding mussel populations. Flows over these features may expose benthos to a far greater 
volume of water than a stagnant model would predict, making the MidLake Reef Complex a 
serious component of basin-scale ecology.

Cui, X., University of Tennessee, Knoxville, USA, xcui1@utk.edu;
Grebmeier, J. M., University of Tennessee, Knoxville, USA, jgrebmei@utk.edu;
Cooper, L. W., University of Tennessee, Knoxville, USA, lcooper1@utk.edu;
Lovvorn, J. R., University of Wyoming, Laramie, USA, lovvorn@uwyo.edu;
North, C. A., University of Wyoming, Laramie, USA, cnorth@uwyo.edu;
Kolts, J. M., University of Wyoming, Laramie, USA, jkolts@uwyo.edu
EFFECTS OF PREY AND ENVIRONMENTAL VARIATION ON SPATIAL 
DISTRIBUTION AND TEMPORAL VARIABILITY OF GROUNDFISH IN THE 
NORTHERN BERING SEA
Bottom water temperature increases are thought to be influencing northward fish range 
expansion and altering fish community structure in the Bering Sea north of St. Matthew 
Island as seasonal sea-ice becomes less prominent.  During two icebreaker cruises on the 
USCGC Healy (7 May - 5 June 2006 and 16 May - 18 June 2007), groundfish were col-
lected at 43 stations in 2006 (59 otter trawls), and 52 stations in 2007 (72 beam and 17 
otter trawls). Arctic cod (Boreogadus saida), Bering flounder (Hippoglossoides robustus) 
and Snailfish (Liparidae) are the dominant fish in the northern Bering Sea. Patterns in 
species distribution and abundance (catch per unit area) are being analyzed in the context 
of prey items and environmental variables, such as bottom water temperature, salinity, 
and nutrient concentrations, along with sediment grain size and carbon content.  Results 
indicate that groundfish may be competing for some of the same benthic food resources 
as are used by specialist benthic predators such as walrus, gray whale, bearded seals and 
spectacled eiders that feed on macrofauna in the rich Bering Sea sediments.

Cuker, B. E., Hampton University, Hampton, USA, benjamin.cuker@hamptonu.edu;
Gibson, D. M., Hampton University, Hampton, USA, deidre.gibson@hamptonu.edu;
Cutter, G. A., Old Dominion University, Norfolk, USA, gcutter@odu.edu;
Schaffner, L. C., College of William and Mary, VIMS, Gloucester Point, USA, linda@vims.edu
THE HALL-BONNER PROGRAM FOR MINORITY DOCTORAL SCHOLARS IN 
THE OCEAN SCIENCES:  BUILDING CRITICAL MASS.
This program addresses the lack of ethnic diversity in aquatic science graduate schools.  It 
is a joint effort between Hampton University, Old Dominion University and the College 
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of William and Mary (Virginia Institute of Marine Science), and funded by grants from 
NSF and NOAA.  We recruit students with either BS or MS degrees into a community 
of scholarship.  This community provides intellectual stimulation and emotional support 
for the scholars as they matriculate.  The community functions both formally (targeted 
workshops, organized enrichment activities, seminar speakers, etc.) as well as informally 
(friendships and collegiality) to promote the success of students during and after their 
graduate studies.  Effective strategies include recruiting via the diversity network in aquat-
ic sciences, supporting students with stipends, workshops that address specific student 
needs, active learning approaches, providing support for research and meeting participa-
tion, near-peer mentoring and outreach activities.  Incorporating the workshops and other 
activities in to the busy academic lives of the students and their mentors is challenging.  In 
four years the program increased the number of underrepresented students in the ocean-
ography programs at ODU and VIMS 5-fold.

Cullen, J. J., Dalhousie University, Halifax, NS, Canada, John.Cullen@Dal.CA;
Ritchie, H., Meteorological Research Division, Environment Canada, Dartmouth, NS, 

Canada, Hal.Ritchie@EC.GC.CA
LIFE CYCLE OF AN OCEAN OBSERVATORY: THE LUNENBURG BAY PROJECT
Over the past six years, researchers from Dalhousie University, in collaboration with 
Environment Canada, Fisheries and Oceans Canada and local industry, have developed 
what we believe to be Canada’s first real-time interdisciplinary coastal observatory and 
forecast system in Lunenburg Bay, Nova Scotia. A networked system including four in-
strumented moorings and meteorological stations provides data in real time via a wireless 
network capable of controlling many of the instruments. Data are accessible on the web, 
Google Earth, and via cell phone. Numerous atmospheric and ocean models are nested 
and coupled to produce forecasts in near real time, including waves, surface winds, sea 
breezes, fog, coastal upwelling and currents; biological dynamics are embedded in the cir-
culation model of Lunenburg Bay. Although the system could be improved by further in-
tegration of modeling components and assimilation of new data streams into the forecast 
models, we have achieved our objective of real-time interdisciplinary prediction capability 
using data assimilative and coupled models guided directly by real-time observations from 
oceanographic and meteorological instrument arrays. Despite widespread appreciation of 
the project’s success, it will soon be terminated due to lack of funding. As real time ocean 
observation and forecast systems are being planned or actively developed world-wide, the 
lessons learned during the full cycle of one of the earliest systems may be instructive.

Culley, A. I., University of Hawaii, Honolulu, USA, aculley@hawaii.edu;
Steward, G. F., University of Hawaii, Honolulu, USA, grieg@hawaii.edu
RNA VIRUSES: BIT PARTS OR MAJOR PLAYERS IN THE PLANKTON?
DNA-containing viruses appear to dominate the marine virioplankton, but might RNA 
viruses be more abundant and diverse than we suspected?  Here, we report on our investi-
gation of the diversity of picorna-like viruses in coastal seawater, and provide some prelim-
inary estimates of the abundance of RNA viruses in a subtropical bay.  Using new primer 
sets and improvements on a previously published protocol, we were able to amplify a 
fragment of the RNA-dependent RNA polymerase gene by RT-PCR from both subtropi-
cal and temperate seawater samples. These polymerase sequences formed a diverse, but 
monophyletic, cluster along with others amplified previously from temperate seawater 
and sequences from viruses that infect marine protists.  Phylogenetic analysis suggests 
that our sequences represent at least five new genera and 24 new species of RNA viruses.  
Estimates of RNA and DNA content in the virus fraction concentrated from coastal 
seawater suggest that 1-25% of the virioplankton could have RNA genomes.  Our results 
suggest that RNA viruses might be more abundant than suspected, and that picorna-like 
viruses are a source of mortality for many different marine protists.

Cullison, S. E., The University of Montana, Missoula, USA, sarah.cullison@umontana.edu;
DeGrandpre, M. D., The University of Montana, Missoula, USA, michael.degrandpre@

umontana.edu;
Langdon, C., Rosenstiel School of Marine and Atmospheric Sciences, University of Miami, 

Miami, USA, clangdon@rsmas.miami.edu;
Corredor, J. E., University of Puerto Rico, Mayagaez, Lajas, Puerto Rico, jcorredor@uprm.edu
ESTABLISHING NATURAL VARIATION IN PH AND P CO2 ON A CORAL REEF 
USING HIGH TEMPORAL RESOLUTION AUTONOMOUS SENSORS
As atmospheric CO2 levels continue to rise due to the burning of fossil fuels, the oceans 
take up more CO2. This addition of CO2 lowers the pH of the oceans. Coral reefs systems 
are particularly at risk to decreased pH. Laboratory tests show that as the pH of seawater 
is decreased, coral CaCO3 production can start to decline. However, due to the difficulty 
of studying corals in a natural environment, few field studies have confirmed these results. 
Autonomous spectrophotometric pH and pCO2 sensors are used here to study carbonate 
cycling at two sites across a coral reef in La Parguera, PR over several months at a sam-
pling rate of 1 sample/30 minutes. Grab samples for pH and TA were collected over a one 
week period for comparison with in situ sensors. In addition to establishing the normal 
range of pH and pCO2 on the reef, these data will be used to evaluate and quantify the 
errors in calculating the remaining carbonate parameters.

Cummins, P. F., Institute of Ocean Sciences, Sidney, Canada, cumminsp@dfo-mpo.gc.ca;
Holloway, G., Institute of Ocean Sciences, Sidney, Canada, hollowayg@dfo-mpo.gc.ca
THE REYNOLDS STRESS IN SHEARED TWO-DIMENSIONAL TURBULENCE
The Reynolds stress associated with adjustment of an isotropic field of eddies subject to 
a large-scale shear flow is examined in a series of numerical calculations in a re-entrant 
channel geometry. Three stages in the temporal evolution of the Reynolds stress can be 
identified. Initially there is a brief period associated with passive straining of the eddy field 
in which the net Reynolds stress and associated eddy viscosity are nearly zero. In spectral 
space this is characterized by mutual cancellation of negative and positive contributions 
to the Reynolds stress at high and low eddy wavenumbers, respectively. Subsequently, 
eddy-eddy interactions produce a tendency to return to isotropy at high wavenumbers, 
leading to an overall positive eddy viscosity associated with the dominant contribution to 
the Reynolds stress at low eddy wavenumbers. This persists as the scale of the eddy energy 
grows. Eventually, as the eddy length scale approaches the scale of the channel, the net 
Reynolds stress has a large variability and is of indefinite sign. The results are consistent 
with theoretical predictions of positive eddy viscosity when there is a separation of scale 
between the eddies and the mean shear flow.  

Cunningham, S. A., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, scu@noc.soton.ac.uk;

Kanzow, T., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, tok@noc.soton.ac.uk;

Rayner, D., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, dr400@noc.soton.ac.uk;

Baringer, M. O., NOAA-Atlantic Oceanographic and Meteorological Laboratory, Miami, 
USA, molly.baringer@noaa.gov;

Johns, W. E., University of Miami, Rosenstiel School of Marine and Atmospheric Sciences, 
Miami, USA, wjohns@rsmas.miami.edu;

Hirschi, J., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, jjmh@noc.soton.ac.uk;

Beal, L. M., University of Miami, Rosenstiel School of Marine and Atmospheric Sciences, 
Miami, USA, lbeal@rsmas.miami.edu;

Meinen, C., NOAA-Atlantic Oceanographic and Meteorological Laboratory, Miami, USA;
Bryden, H. L., National Oceanography Centre, Southampton, Southampton, United 

Kingdom, hlb@noc.soton.ac.uk;
Marotzke, J., Max Planck Institute for Meteorology, Hamburg, Germany, marotzke@dkrz.de
OBSERVATIONS OF THE TEMPORAL VARIABILITY OF THE ATLANTIC 
MERIDIONAL OVERTURNING CIRCULATION
The vigour of Atlantic Meridional Overturning Circulation (MOC) is thought to be vulner-
able to global warming, but a lack of understanding of its shorter-time variability means 
changes inferred from sparse observations on the decadal timescale of recent climate 
change are uncertain. From continuous measurements of the MOC (from March 2004) 
using the purposefully designed Rapid array of moored instruments deployed along 26.5° 
N the year-long average overturning is 18.7 ± 5.6 x 10^6 m^3/s (range 4.0 to 34.9 x 10^6 
m^3/s): inter-annual changes in the overturning can be monitored with a resolution of 1.5 
x 10^6 m^3/s. From hydrographic sections in 1957, 1981, 1992, 1998 and 2004 the MOC 
strength was 22.9, 18.7, 19.4, 16.1 and 14.8 x 10^6 m^3/s respectively, a range covered by 
the recently measured intra-annual variability. However, warming and salinification shal-
lower than 1750 dbar and cooling and freshening deeper than 3000 dbar are consistent with 
an interpretation of a reduced MOC. At higher latitudes warmer North Atlantic sea surface 
temperatures seem inconsistent with a reduced MOC. We will discuss the recent Rapid 
results and examine what is known about MOC variability from other observations.

Curchitser, E. N., Rutgers University, New Brunswick, USA, enrique@marine.rutgers.edu;
Hedstrom, K., Arctic Region Supercomputing Center, Fairbanks, USA, kate@arsc.edu;
Powell, T. M., UC Berkeley, Berkeley, USA, zackp@berkeley.edu;
Large, W. G., National Center for Atmospheric Research, Boulder, USA, wily@ucar.edu;
Haidvogel, D. B., Rutgers University, New Brunswick, USA, dale@marine.rutgers.edu;
Fiechter, J., UC Santa Cruz, Santa Cruz, USA, fiechter@ucsc.edu
A NUMERICAL SIMULATION OF ECOSYSTEM RESPONSE TO LARGE-SCALE 
CLIMATE
We describe results from  a coupled ocean-ecosystem numerical simulation in the 
Northeast Pacific (NEP)  Ocean for the period of 1958-2006.  The simulations are carried 
out using the National Center for Atmospheric Research Community Climate System 
Model (NCAR-CCSM) with an embedded regional model in the NEP region.  The re-
gional circulation model is the Regional Ocean Modeling System (ROMS) and NEMURO 
is used for the ecosystem model.  The CCSM and ROMS models are two-way coupled in 
the ocean-atmosphere interface and one-way in the global-to-regional ocean interface.  
We analyze the ecosystem model response to large climate signals such as the 1976/77 
regime shift, and the ENSO cycles during the 1958-2006 period.  The fully coupled simu-
lations are contrasted with a corresponding hindcast, and the implications for ecosystem 
structure forecasts are discussed.  
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Curran, M. C., Savannah State University, Savannah, USA, curranc@savstate.edu;
Aultman, T., Savannah Christian Middle School, Savannah, USA, taultman1@comcast.net;
Fogleman, T., St. Andrew’s School, Savannah, USA, tarafogleman@yahoo.com;
Schaffner, H., Thunderbolt Elementary School, Savannah, USA, Heidi.Schaffner@savan-

nah.chatham.k12.ga.us
INCORPORATING REAL DATA IN K-12 ACTIVITIES: THE DEVELOPMENT OF 
OCEAN LITERATE STUDENTS USING SHRIMP, FLOUNDER, AND MARSH LESSONS
Ocean literacy concepts can be woven into K-12 activities ranging from animal biology to 
coastal processes.  We will present the activities that we have designed as part of a col-
laboration between a Savannah State University scientist and K-12 teachers in the com-
munity.  Our activities have even been incorporated into pre-K classrooms.  For example, 
one lesson focuses on flatfish shape and growth, as students act out the various life stages 
of a flounder. In another activity, we talk about how scientists sort their fish catches, which 
provides a framework for the appreciation of marine diversity and fish abundance.  Grass 
shrimp provide a model for us to discuss the Ocean Literacy concept of predator-prey 
dynamics; we explain how a small, commercially unimportant species has a great impact 
on the food web.  Finally, we designed a series of K-12 activities based on marshes.  The 
importance of sampling accuracy and precision are demonstrated through the use of 
student-constructed marsh models as well as field-based exercises.  Given proper training, 
students can become reliable collectors of marsh data that can be useful to scientists.

Currin, C. A., NOAA National Ocean Service, Beaufort, USA, carolyn.currin@noaa.gov;
Fonseca, M. S., NOAA National Ocean Service, Beaufort, USA, mark.fonseca@noaa.gov;
Malhotra, A., NOAA National Ocean Service, Beaufort, USA, amit.malhotra@noaa.gov;
Poray, A., University of California-Northridge, Northridge, USA;
Greene, M., NOAA National Ocean Service, Beaufort, USA, michael.greene@noaa.gov
FORECASTING WAVE ENERGY AND SALT MARSH ELEVATION CHANGES IN 
STUDIES OF ESTUARINE SHORELINES
Efforts to forecast estuarine shoreline erosion rates demand precise measures of the wind 
wave regime. We utilized our Wave Energy Model (WEMo), which incorporates fetch, 
user-defined wind data, and bathymetry to calculate wave energy and asked whether this 
can forecast sediment accretion and loss rates of fringing Spartina alterniflora marshes in 
North Carolina. We created digital elevation models of the sites to track meso-scale elevation 
changes (+/- 2cm) and used surface elevation tables (SETs) and horizon markers to calculate 
fine-scale (mm/year) measures of sediment accretion.  Fine scale-measurements were made 
at the upper and lower edges of paired marshes from 7 sites between 2005 and 2007.  Initial 
results indicated no relationship between fine-scale measures of wave energy and marsh 
elevation change, although at a coarser scale WEMo predicted a logarithmic decline of marsh 
frequency with wave energy.  Shoreline features such as oyster reefs and breakwaters did 
significantly increase marsh elevation change, particularly at the lower marsh edge, where 
accretion exceeded elevation change. Acute events and landscape features may ultimately 
control the formation and distribution of fringing marshes in this region.

Curry, R., Woods Hole Oceanographic Institution, Woods Hole, USA, rcurry@whoi.edu
TIMING AND ATTRIBUTION OF OBSERVED NORTH ATLANTIC HEAT AND 
FRESHWATER CONTENT VARIABILITY
Over the last fifty years, the subpolar basins and Nordic Seas exhibited a full cycle of 
changes in heat and freshwater content organized, to first-order, around the structure of 
the NAO/AO forcing.  Although the freshening there between the 1960s and 1990s was 
perceived to be extraordinary, it was comparable in timing and amplitude to the natural 
variability of freshwater storage diagnosed from control runs of coupled climate models.  
The observed 50-year fluctuation of freshwater content can largely be accounted for as 
a combination of local storm track / precipitation anomalies, variability in moisture flux 
convergence onto the Arctic Ocean and its watersheds, and episodic accumulation and 
release of sea ice and freshwater from the Arctic governed by the regional atmospheric 
pressure patterns. Subpolar heat and freshwater content anomalies fluctuated in synchro-
ny and were generally density-compensating.  By contrast, the Nordic Seas heat and fresh-
water storage records diverged in the late 1980s resulting in reductions of density in the 
waters beneath the sill depths of the overflows.  The vertical redistribution of temperature 
and freshwater anomalies, however, inhibited significant alterations of the density contrast 
that sustains the Atlantic MOC strength. Little, if any, sustained change in the AMOC is 
evident in the modern oceanic instrumental record.

Curtiss, G. M., University of Washington, Seattle, USA, curtiss@u.washington.edu;
Osborne, P. O., Pacific International Engineering, PLLC, Edmonds, USA, philo@piengr.com;
Horner-Devine, A. R., University of Washington, Seattle, USA, arhd@u.washington.edu
SEASONAL TRANSPORT OF GRAVEL ON A MIXED SAND AND GRAVEL BEACH 
IN A LOW ENERGY, MESO TO MACRO-TIDAL SETTING.
In this work we present direct measurements of coarse sediment (gravel) transport from 
a beach in Rich Passage, Puget Sound, WA that is exposed to wind waves, tidal currents, 
and wakewash. Few studies to date have quantified the relative role of different forc-
ing mechanisms and the corresponding time scales of morphological response in such 
environments.  Radio Frequency Identification (RFID) Passive Integrated Transponder 
(PIT) technology is implemented in two yearlong tracking studies of sediment particles, 
and complemented with beach profile surveys and meteorological and hydrodynamic 
measurements.  The sampling of the gravel tracers provides sufficient resolution to reveal 
the dominant transport patterns over varying wave climates.  Beach response to the wind 

wave climate is controlled by site specific exposure to prevailing winds.  In the case exam-
ined, the transport by wind waves is predominately an alongshore uni-directional process 
that occurs mainly in winter.  A seasonal reversal occurs in the transport during summer, 
resulting in an approximate overall net balance of sediment.  The summer transport is 
brought about by the combination of vessel wakes and tidal currents.

Cushman, E., College of Charleston, Charleston, USA, elcushma@yahoo.com;
Jue, N. K., Florida State University, Tallahassee, USA, jue@bio.fsu.edu;
Sotka, E. E., College of Charleston, Charleston, USA, SotkaE@cofc.edu
THE RELATIVE IMPORTANCE OF LARVAL AND ADULT DISPERSAL IN THE 
ECONOMICALLY-IMPORTANT GAG GROUPER MYCTEROPERCA MICROLEPIS: 
A GENETIC APPROACH
The pelagic larvae of most marine organisms are carried by ocean currents for days to 
weeks at a time and serve as demographic links between geographically-separated patches 
of adults.  Among some species, the adults also move tens to hundreds of kilometers in 
order to mate and spawn, and it is not immediately obvious whether larval or adult disper-
sal is primarily responsible for gene flow.  The gag grouper (Mycteroperca microlepis) is 
a economically-important, slow growing, protogynous fish found throughout the Gulf of 
Mexico, northwestern Atlantic and Brazil. To separate the relative importance of gag dis-
persal at larval and adult stages, we propose to assess gene flow between Gulf and Atlantic 
populations.  Our prediction is that migration between Gulf and Atlantic gag populations 
via larval dispersal could only occur in one direction (Gulf to Atlantic via the Gulf Stream), 
while migration by adults could occur in both directions.  We have sampled 11 microsatel-
lite loci within several hundreds of individuals of known age class in the Gulf and Atlantic, 
and will present our analysis of the strength and directional bias of gene flow.

Cutter, G. A., Old Dominion University, Norfolk, USA, gcutter@odu.edu;
Cutter, L. S., Old Dominion University, Norfolk, USA, lcutter@odu.edu;
Ranville, M. A., Bard College, Annandale-on-Hudson, USA, ranville@bard.edu;
Flegal, A. R., University of California, Santa Cruz, Santa Cruz, USA, flegal@etox.ucsc.edu
SELENIUM: ESSENTIAL, TOXIC, AND INCREASINGLY BEING MOBILIZED TO 
COASTAL AND OPEN OCEAN WATERS
Selenium is a biologically essential element, but it is also toxic depending on its chemical 
form and concentration. Selenium is enriched in fossil fuels, particularly coal, and there-
fore introduced to surface waters directly and via the atmosphere. An excellent example 
of anthropogenic selenium inputs to coastal waters is the San Francisco Bay estuary where 
fluxes from oil refineries in the 1980-90s rivaled that from the major freshwater input, the 
Sacramento River. The deposition of Se from the atmosphere to the surface North Atlantic 
has been documented, but we now have atmospheric and water column data for the west-
ern North Pacific that show Se from coal combustion in Asia is actually elevating surface 
water concentrations. Interestingly, silver is also enriched in these same waters, suggesting 
that it too is derived from coal combustion; Se may act as a coal combustion tracer. These 
results will be discussed in light of the new international GEOTRACES program that will 
examine the biogeochemistry of trace elements and their isotopes in the world’s oceans.

Cutter, L. S., Old Dominion University, Norfolk, USA, lcutter@odu.edu;
Cutter, G. A., Old Dominion University, Norfolk, USA, gcutter@odu.edu;
Paytan, A., University of California, Santa Cruz, Santa Cruz, USA, apaytan@ucsc.edu
RECONSTRUCTING UPPER OCEAN NITRATE CONCENTRATIONS VIA BARITE 
SE/S: DEVELOPMENT OF A NEW PROXY
Bio-limiting nutrients such as nitrate affect C fluxes from surface waters, but paleoproxies 
are needed to reconstruct their historical behaviors. In this respect, the accumulation rate 
of marine barite in sediments tracks C export, but not what’s driving it. However, other 
elements are incorporated into/with barite that may track nutrients. Selenium as selenate 
precipitates with barite, but more significantly, depth profiles of selenate closely follow 
those of nitrate. Thus, Se/S in marine barite may at least semi-quantitatively record upper 
ocean nitrate concentrations. We are conducting calibrations using abiotic barite precipi-
tations (varying selenate at constant sulfate), precipitations within decaying phytoplankton 
that simulate water column production, and determinations of Se/S in barites from sedi-
ment traps and core tops. The abiotic precipitations show an excellent correlation between 
barite and solution Se/S (r=0.88), little temperature dependence, and an enrichment of 
Se/S in barite relative to the solution of 15-30, which is similar to those seen in core tops 
analyzed to date. Se/S in barite formed in decaying phytoplankton behaves similarly. The 
discussion will include speculations on other uses for Se/S in marine barite.

Cuypers, Y., LOCEAN-Paris 6, Paris, France, yculod@locean-ipsl.upmc.fr;
Bouruet Aubertot, P., LOCEAN-Paris 6, Paris, France, pba@locean-ipsl.upmc.fr
NUMERICAL STUDY OF INTERNAL TIDE BREAKING PROCESSES
Internal tides generated by the interaction of barotropic tides with topography represent 
almost half of the total internal wave energy. Internal tide breaking is therefore believed to 
play a crucial role in oceanic circulation. Tidal generation of solibores is one of the main 
process involved in internal tide breaking. However, our knowledge of this mechanism is 
still uncomplete. Previous results of Gerkema (J.Mar.Res. 2001, Non Lin. Process. Geophys. 
2003) obtained from a weakly non linear, non hydrostatic model, have shown for instance 
the dramatic influence of the pycnocline strength on solitons generation and propagation.  
Here, we use OOFS, a fully non hydrostatic numerical code developed by K. Winters to 
study propagation and breaking of internal tides in 2D idealized geometry, for different 
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stratification strength and latitudes. Therefore, we extend Gerkema results to the fully non 
linear, non hydrostatic case, while accounting for the influence of parametric subharmonic 
instability (PSI) by varying the latitude. Ultimately, we shall use these results as a basis for 
parameterizing internal tide energy transferred to solibores and to half frequency waves 
through PSI as a function of bulk parameters: tide energy stratification, latitude.

Czeschel, L., AOPP, University of Oxford, Oxford, United Kingdom, czeschel@atm.ox.ac.uk;
Marshall, D. P., AOPP, University of Oxford, Oxford, United Kingdom, marshall@atm.

ox.ac.uk;
Johnson, H. L., Earth Sciences, University of Oxford, Oxford, United Kingdom, Helen.

Johnson@earth.ox.ac.uk
DECADAL RESPONSE OF THE ATLANTIC MERIDIONAL OVERTURNING 
CIRCULATION TO LOCAL AND REMOTE FORCING
The MIT adjoint model in an 1 degree global configuration is used to study the variability of the 
Meridional Overturning Circulation (MOC) in the North Atlantic. The adjoint model allows 
calculation of the sensitivity of the MOC to several model inputs, including initial conditions 
and atmospheric forcing, in a single model integration. These adjoint sensitivities are used to 
identify how anomalies along the western boundary and the interior, and thus the MOC, are 
sensitive to local and remote forcing. Our study suggests that the buoyancy forced variability of 
the mid-latitude MOC at a particular time is the sum of at least the last 40 years of winter-time 
buoyancy forcing over the subpolar gyre. This variability is characterized by a decadal oscillation, 
which is a robust feature of the model integrations. Positive heat loss anomalies, for example 
during NAO+ phases, are leading to an increased MOC for the next 12 years but to a decreased 
MOC for the following 10 years and so on. The periods are nearly independent from latitude at 
which the cost function (i.e. the MOC) is defined. Whereas the decadal oscillation is a robust 
feature in our model runs, the sensitivity of the MOC to surface heat fluxes can also display a 
seasonal variation, but this is critically dependent on the formulation of the surface boundary 
conditions. We further discuss the utility and accuracy of adjoint models on decadal timescales.

Da Costa, A., Rutgers University - Newark Campus, Newark, NJ, USA, andreiad@pega-
sus.rutgers.edu;

Longnecker, K., Department of Marine Chemistry & Geochemistry, Woods Hole 
Oceanographic Institution, Woods Hole, USA, klongnecker@whoi.edu;

Kujawinski, E. B., Department of Marine Chemistry & Geochemistry, Woods Hole 
Oceanographic Institution, Woods Hole, USA, ekujawinski@whoi.edu

EFFECTS OF PROTOZOAN GRAZERS AND PERIODIC SUBSTRATE ADDITION 
ON GROUNDWATER MICROORGANISMS
Both substrate periodicity and the presence of protozoan grazers have been shown to affect 
bacterial community composition. In this study we analyzed groundwater microbial com-
munities, collected from an aquifer at Waquoit Bay, MA.  In laboratory incubations, com-
munities were subjected to periodic addition of carbon substrate (acetate) and/or removal 
of grazers. Terminal restriction fragment length polymorphism procedures were used to 
describe the diversity within the resulting microbial communities. Periodic substrate addi-
tion did not alter the diversity of the community when compared to communities subjected 
to a one time addition of acetate. However, community diversity was found to be different 
when samples with and without grazers were compared. Interestingly, samples incubated 
without grazers had significantly higher numbers of heterotrophic cells and higher dis-
solved organic carbon concentrations. We conclude that the removal and subsequent 
absence of grazers leads to proliferation and diversification of microbial communities in a 
groundwater setting. The loss of a control mechanism, such as grazers, on microbial prolif-
eration could have serious consequences for the use of groundwater resources in the future.

da Silva, J. C., University of Lisbon, Lisbon, Portugal, jdasilva@fc.ul.pt;
Helfrich, K. R., Woods Hole Oceanographic Institution, Woods Hole, USA, khelfrich@

whoi.edu
SAR OBSERVATIONS OF RESONANTLY GENERATED INTERNAL SOLITARY 
WAVES
SAR images revealed the two-dimensional propagation characteristics of short-period in-
ternal waves generated at Race Point Channel in Massachusetts Bay. The main character-
istics of the (two-layer) flow are described based on the criticality of the Froude Number, 
calculated from available in situ measurements at Race Point Channel. The generation 
mechanism of the observed internal solitary waves is investigated. The solitary waves 
are generated during the ebb phase of the tide within the Channel. On some occasions, 
two trains of internal waves are generated presumably at the same location but at slightly 
different periods during the ebb tide. It is suggested that these two individual packets of 
waves result from flow passage through resonance. One packet is generated when the flow 
velocity enters the transcritical regime during the acceleration phase of the (ebb) tidal cur-
rent, and another packet is generated during the deceleration phase. Both packets propa-
gate upstream when the tide slacks, but with slightly different propagation directions.

Décima, M. R., Scripps Institution of Oceanography, La Jolla, USA, mdecima@ucsd.edu;
Landry, M. R., Scripps Institution of Oceanography, La Jolla, USA, mlandry@ucsd.edu
SELECTIVITY AND GRAZING IMPACT OF TWO DOMINANT SPECIES IN THE 
CALIFORNIA CURRENT ECOSYSTEM: EUPHAUSIA PACIFICA  AND CALANUS 
PACIFICUS 
Grazer addition incubations were carried out using field prey assemblages from coastal 
upwelling conditions to offshore mesotrophy during a CCE-LTER Process cruise in April 

2007.  Clearance rates of Euphausia pacifica  revealed plastic preferences, following the 
relative availabilities of prey sizes and types determined by image analysis microscopy. In 
contrast,Calanus pacificus showed more of a fixed size preference.  Both species preferred 
diatoms and autotrophs other than dinoflagellates. However, preference scaled with rela-
tive carbon contributions of the different groups, and clearance rates on heterotrophs 
increased with their increasing biomass.  Behavior plasticity results in spatial differences in 
the potential grazing impacts on microplankton groups, which do not scale linearly with 
prey abundance.  Additionally, the ability to exploit variable carbon resources in dynamic 
environments results in spatial differences in the carbon contributions of microplankton 
taxa, which could have potentially significant impacts on population success.

Diaz-Asencio, M., Centro de estudios ambientales, Cienfuegos, Cuba, misael@ceac.cu;
Alonso-Hernández, C. M., Centro de estudios ambientales, Cienfuegos, Cuba, carlos@

ceac.cu;
Bolanos , Y., Centro de estudios ambientales, Cienfuegos, Cuba;
Gómez-Batista , M., Centro de estudios ambientales, Cienfuegos, Cuba;
Morabito, R., ENEA-C.R.E., Roma, Italy;
Hernández-Albernas , J., Centro de Investigaciones y Servicios Ambientales, La Habana, 

Cuba;
Sanchez-Cabeza, j. a., IAEA Marine Environment Laboratories, Monaco, Monaco, 
j.a.sanchez@iaea.org
ONE CENTURY SEDIMENTARY RECORD OF MERCURY AND LEAD POLLUTION 
IN THE SAGUA ESTUARY (CUBA) DERIVED FROM 210PB AND 137CS 
CHRONOLOGY
Distribution of Hg and Pb were analyzed in a sediment core collected in the Sagua estu-
ary, located in the north-centre of Cuba. This estuary receives the discharge of the Sagua 
River, one of the most polluted rivers discharging into the Cuban coastal environments. 
Depth profiles of metal concentrations were converted to time-based profiles by using 
a 210Pb-derived vertical accretion rate, estimated 0.52 cm y-1 (0.17 g cm-2 y-1) on the 
average. This value was confirmed with 137Cs time marks. Sediments were dated up to 63 
cm depth, corresponding to a layer of ca. 130 years old. The historical changes of metals 
accumulation along the sediment core have shown a strong enrichment of mercury and 
lead concentrations at present. Chronological trace metal records showed that fluxes have 
increased over the last 25 year, reaching the maximum values of 0.5 and 3.9 (µg cm-2 y-1) 
for Hg and Pb, respectively. The Hg increase is due to the incomplete treatment of indus-
trial wastes from a chlor-alkali plant with mercury anode, present in the Sagua basin. Lead 
fluxes to sediments showed a gradual increase from the 20s to the present time, in good 
agreement with population increase in Sagua la Grande city. The transitory Pb flux reduc-
tion in the 90s is coincident with a period of Cuban economy contraction.

D’Adamo, N., IOC Perth Regional Programme Office, Perth, Australia, Nick.D’Adamo@
bom.gov.au;

Meyers, G. A., Integrated Marine Observing System UTAS, Hobart, Australia, gary.mey-
ers@imos.org.au

THE AUSTRALIAN INTEGRATED MARINE OBSERVING SYSTEM
The Integrated Marine Observing System (IMOS) is a set of equipment distributed in the 
oceans around Australia and data-information services to facilitate research and applica-
tions. Collectively the equipment will contribute to meeting the needs of marine research 
in Australia in both open oceans and coastal oceans. The value from this infrastructure in-
vestment lies in the coordinated deployment of a wide range of equipment aimed at deriv-
ing critical data sets. These, in turn, become the infrastructure for a wide range of research 
and applications at a variety of scales. The infrastructure also contributes to Australia’s 
role in international programs of ocean observing. IMOS was initiated in 2007 with an 
investment of $A55.2M by the Department of Education, Science and Technology under 
auspices of the National Cooperative Research Infrastructure System, and a nearly equal 
contribution in matching funds. The range of observations includes three open ocean 
projects (Argo floats, Enhanced ships of Opportunity and a Southern Ocean Mooring), 
three coastal physical projects (moorings, glider floats and radar towers) and three coastal 
biological projects (passive acoustic listening stations, acoustic screens and instrumenta-
tion of the Great Barrier Reef).

Dade, W. B., Dartmouth College, Hanover, NH, USA, Brian.Dade@dartmouth.edu;
Renshaw, C. E., Dartmouth College, Hanover, NH, USA
FLOW-DRIVEN EXCHANGE OF SOLUTES AND PORE WATER AT THE 
SEDIMENT-WATER INTERFACE
Solute and pore-water exchange at the sediment water interface affects nutrient availability 
and fates of contaminants in benthic environments. To better understand roles of sediment 
properties and mobility in these processes, we conducted flume experiments examining 
penetration of dye and salt tracers into a porous bed underlying channel flows with veloci-
ties of up to nearly 1 m/s. The porous bed comprised 1.5-mm diameter glass beads and, in 
selected experiments, was covered with a 1-mm mesh to prevent sediment transport and 
development of bedforms, even when the flow speed was otherwise sufficient to mobilize 
individual particles in the bed. Visual measurements of the depth of dye penetration into an 
initially clear-water bed with time were made and validated with independent assessments 
of tracer exchange using in-bed lysimeters. We report that, for nominally flat, rippled and 
mobile beds alike, i) the tracer penetration front within the bed exhibits irregular, lobate 
geometry, and that ii) average rates of pore-water exchange at the sediment-water interface 
scale in a predictable way with flow intensity, bed grain size and bed porosity.
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Dahl, E. E., Loyola College in Maryland, Baltimore, USA, eedahl@loyola.edu;
Murawski, K. W., Loyola College in Maryland, Baltimore, USA, kwmurawski@loyola.edu
PHOTOCHEMICAL PRODUCTION OF C1-C3 ALKYL NITRATES DURING GOMECC
The photochemical production of low molecular weight alkyl nitrates (C1-C3) was ob-
served in shipboard incubation experiments during the Gulf of Mexico East Coast Carbon 
Cruise (GOMECC), July 2007.  This is the first time alkyl nitrate production experiments 
have been carried out in coastal waters using fresh samples.  Seawater samples from the 
surface ocean at nine stations along the cruise track and spiked with varying levels of 
nitrite, to increase the availability of NO.  The production rate of alkyl nitrates was clearly 
dependent upon the initial concentration of nitrite, most likely as the source for NO 
radicals for the reaction of ROO and NO to make alkyl nitrates.  The magnitude of the 
production of alkyl nitrates varied between water samples and preliminary data analysis 
suggests that the ratios of alkyl nitrates changed significantly between water samples.  This 
is different from previous observations in the open ocean.  The implication is that the 
source of organic peroxy radicals may change depending on the sample location, suggest-
ing that it may be possible to observe alkyl nitrate formation to qualify organic matter.

Dahlen, D., Battelle Memorial Institute, Duxbury, USA, dahlend@battelle.org;
Hunt, C., Battelle Memorial Institute, Duxbury, USA, huntc@battelle.org;
Keay, K., Massachusetts Water Resource Authority, Boston, USA, Kenneth.Keay@mwra.

state.ma.us
ANOTHER WAY TO LOOK AT RECOVERY OF COASTAL SEDIMENTS FROM 
EXCESS CARBON LOADING
Boston Harbor has a long history of receiving domestic and industrial wastes, including 
municipal sewage. The Massachusetts Water Resource Authority (MWRA) has taken 
remedial actions to improve sediment and water quality of the harbor by improving 
sewage treatment and decreasing anthropogenic inputs beginning with the cessation of 
sludge discharge to the harbor in 1991. Long-term monitoring conducted by the MWRA 
has shown that sediment quality in the harbor has improved in response to these ac-
tions.  Significant decreases in total organic carbon (TOC) and abundances of the sewage 
tracer,Clostridium perfringens  were observed since the early 1990s.  A significant down-
ward trend was also observed in the intercept of the linear fit between TOC and percent 
fines over the monitoring period (p = 0.0011), which reflects burn off of excess carbon 
after sewage sludge discharge was ended and decreases in the carbon load as the other 
interventions were completed and the sediments adjusted to the reduced carbon loading. 
Evaluation of the slope and intercept of the percent fines versus TOC relationship appears 
to provide another measure by which to assess system recovery.

Dahlqvist, R. M., Oxford University, Dept. of Earth Sciences, Oxford, United Kingdom, 
ralf.dahlqvist@earth.ox.ac.uk;

Andersson, P. S., Swedish Museum of Natural History, Laboratory for Isotope geology, 
Stockholm, Sweden, per.andersson@nrm.se;

Porcelli, D., Oxford University, Dept. of Earth Sciences, Oxford, United Kingdom, don.
porcelli@earth.ox.ac.uk

REE SEAWATER CONCENTRATIONS IN THE BERING STRAIT AND THE 
CHUKCHI SEA
Nd isotope data from filtered samples show that Pacific water entering the Arctic through 
Bering Strait is significantly altered by processes on the shelf areas, gradually changing 
the isotopic signal of Pacific water to less radiogenic values. It is suggested that this shift 
is caused by interaction with sediments and exchange with re-suspended sedimentary 
particles. We present REE concentrations in unfiltered water samples from the Bering 
Strait and the Chukchi Sea. Vertical profiles were collected in the Bering Strait (50 m) and 
the Chukchi Abyssal Plain (1450 m). These data show the presence of suspended particles 
in Bering Strait, with more than 10 times higher Nd-concentrations in some unfiltered 
samples compared to 0.22 micron filtered fractions. While total REE concentrations in the 
Bering Strait are similarly high when compared to North Pacific seawater, dissolved Nd-
concentrations in Bering Strait remain at slightly enhanced levels. This indicates that the 
suspended fraction is largely inactive, supposedly minerogenic. However, the change in 
Nd-isotopic composition reveal that at least a fraction of the suspended matter is available 
for exchange with dissolved REE.

Sasano, D., Meteorological Research Institute, Tsukuba, Japan, dsasano@mri-jma.go.jp;
Tokieda, T., Meteorological Research Institute, Tsukuba, Japan;
Ishii, M., Meteorological Research Institute, Tsukuba, Japan;
Midorikawa, T., Meteorological Research Institute, Tsukuba, Japan;
Kitagawa, T., Japan Meteorological Agency, Chiyoda, Japan;
Tanaka, H., Japan Meteorological Agency, Chiyoda, Japan;
Kamiya, H., Japan Meteorological Agency, Chiyoda, Japan
DECADAL TREND OF DISSOLVED OXYGEN IN THE WESTERN PACIFIC ALONG 165°E
Japan Meteorological Agency has been conducting routine observation of hydrographic 
section in the top 2000m water columns along 165E between 50°N and 3°S once or twice 
a year since 1996. The observing parameters include chemical components such as dis-
solved oxygen (DO) analyzed by Winkler method. Data are now undergoing rigorous 
quality checking. Preliminarily, we have analyzed the trend of DO on various isopycnal 
surfaces in the zone just to the south of Kuroshio Extension (28°N – 30°N) using the data 
set of WOCE P13 in 1993 as a benchmark. In general, trend of DO decrease and apparent 
oxygen utilization (AOU) increase were seen. They are mostly not statistically significant, 

but are significant in deeper layers; e.g., AOU is increasing at a rate of 3.5±1.1 µmol kg-1 
per decade at potential density 27.0 that does not outcrop in the North Pacific.

D’Alelio, D., Stazione Zoologica ‘A. Dohrn’, Napoli, Italy, dalelio@szn.it;
Ribera d’Alcalà, M., Stazione Zoologica ‘A. Dohrn’, Napoli, Italy, maurizio@szn.it;
Dubroca, L., Stazione Zoologica ‘A. Dohrn’, Napoli, Italy, dubroca@szn.it;
Sarno, D., Stazione Zoologica ‘A. Dohrn’, Napoli, Italy, diana@szn.it;
Zingone, A., Stazione Zoologica ‘A. Dohrn’, Napoli, Italy, zingone@szn.it;
Montresor, M., Stazione Zoologica ‘A. Dohrn’, Napoli, Italy, mmontr@szn.it
BIENNIAL OCCURRENCE OF SEX IN THE DIATOM PSEUDO-NITZSCHIA 
MULTISTRIATA: EVIDENCE FROM A LONG-TERM PLANKTON SERIES
Sexual reproduction is a crucial event in diatom life cycle because it restores the large cell 
size in a population, besides providing genetic recombination. The peculiar modality of 
cell division causes a progressive reduction of cell size as the population grow. In most dia-
toms this miniaturization process can be curtailed by the onset of the sexual phase, which 
produces a new generation of large-sized cells. We inferred the timing of sexual events in 
the planktonic pennate diatom Pseudo-nitzschia multistriata by analyzing cell size mea-
surements gathered at the long-term station in Gulf of Naples (Italy) over 11 years (1996-
2006). The species showed a biennial rhythm of sex, with the appearance of large-sized 
cells every second year, followed by progressive cell size reduction. We simulated life cycle 
patterns with an individual based-model using parameters gained from laboratory experi-
ments (i.e. size reduction and growth rates). Besides confirming the biennial occurrence 
of sexual events during the bloom period - August to October -, the model highlights a 
modulation of cell growth over the annual cycle of the species.

Dam, H. G., University of Connecticut, Groton, USA, hans.dam@uconn.edu;
O’Donnell, J., University of Connecticut, Groton, USA, james.odonnell@uconn.edu;
Bohlen, W. F., University of Connecticut, Groton, USA, walter.bohlen@uconn.edu;
Kremer, J. N., University of Connecticut, Groton, USA, jkremer@uconn.edu;
Vlhahos, P., University of Connecticut, Groton, USA, penny.vlahos@uconn.edu;
Whitney, M. M., University of Connecticut, Groton, USA, michael.whitney@uconn.edu
NUTRIENTS, WEATHER, CLIMATE AND HYPOXIA IN LONG ISLAND SOUND
Long Island Sound (LIS), the preeminent urban estuary in the US, has experienced since 
the 1980’s recurrent summertime hypoxia in its western end, where human population 
density is highest. West-to-east gradients in nutrients, primary productivity and chloro-
phyll suggest a major role for nutrients in driving hypoxia. One of the goals of the Long 
Island Sound Integrated Coastal Observing System (LISICOS) is the understanding of 
causes and consequences of LIS hypoxia. This presentation highlights aspects of LISICOS 
Process studies that aim to create budgets of carbon, nitrogen and oxygen in the western 
Sound. These studies have revealed 1) a large carbon imbalance, with respiratory losses 
exceeding local primary production, 2) Rapid fluctuations in water column dissolved 
oxygen during the period of hypoxia caused by weather-driven ventilation events.  In 
addition, water quality data collected monthly or biweekly from 1988 to 2005 throughout 
the Sound show a dramatic decrease in chlorophyll in the late 90’s.  We explore relations 
among water quality variables and physical parameters in the context of anthropogenic 
inputs, weather and climate in understanding and modeling hypoxia.

Danabasoglu, G., NCAR, Boulder, USA, gokhan@ucar.edu
ON MULTI-DECADAL VARIABILITY OF THE ATLANTIC MERIDIONAL 
OVERTURNING CIRCULATION IN THE COMMUNITY     CLIMATE SYSTEM 
MODEL VERSION 3 (CCSM3)
Multi-decadal variability of the Atlantic meridional overturning circulation (MOC) is 
investigated in the high resolution version of the NCAR CCSM3 present-day simulations. 
This variability has a 21-year period and is present in many other ocean fields in the North 
Atlantic. In MOC, the oscillation amplitude is about 4.5 Sv, corresponding to 20% of the 
mean maximum MOC transport. In sea surface temperature (SST) and salinity (SSS), the 
peak-to-peak changes can be as large as 6-7 degreeC and 3 psu, respectively. Comparisons 
with observations show that neither the pattern nor the magnitude of the SST variability 
is realistic. These SST and SSS anomalies are created by the fluctuations of the subtropi-
cal-subpolar gyre boundary driven by wind stress curl (WSC) anomalies. The Labrador 
Sea region is identified as the deep water formation (DWF) site associated with the MOC 
oscillations. In contrast with some previous studies, temperature and salinity contribu-
tions to the total density in this DWF region are almost equal and in-phase. Complex 
interactions between the DWF, MOC, North Atlantic Oscillation (NAO), and subpolar 
gyre circulation anomalies appear to be responsible for the maintenance of this oscilla-
tion. In these interactions, the NAO plays a prominent role. In particular, it modulates the 
subpolar gyre strength and is involved in the formation of the temperature and salinity 
anomalies that lead to positive / negative density anomalies at the DWF site.

Daniel Montlucon, D., W.H.O.I., Woods Hole, USA, dmontlucon@whoi.edu;
Eglinton, T., W.H.O.I., Woods Hole, USA, teglinton@whoi.edu;
Giosan, L., W.H.O.I., Woods Hole, USA, lgiosan@whoi.edu;
Dickens, A., Mount Holyoke College , South Hadley, USA, dickens@mtholyoke.edu
EXPLORING THE POTENTIAL OF DELTAIC LAKE SEDIMENTS AS RECORDERS OF 
NATURAL AND ANTHROPOGENIC CHANGE IN ARCTIC RIVER DRAINAGE BASINS
Arctic coastal environments are very sensitive to climate change, with the effects of 
anthropogenic warming projected to be more pronounced there than elsewhere on the 
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planet. Understanding the natural range of responses for these environments to past 
climate perturbations is necessary to predict future behavior. The global warming trend 
is predicted to result in degradation of permafrost, releasing carbon stored in this vast 
soil reservoir to the oceans and atmosphere. Lakes within deltaic systems of large rivers 
systems receive sediment from the corresponding drainage basins.  In the Arctic, where 
fluvial supply of sediment and water is dominated by the spring freshet, lake sediments 
hold promise as excellent archives of past drainage basin dynamics.  The flux and geo-
chemical characteristics of terrestrial materials accumulating in these sediments should 
record variations in permafrost state. To explore this sedimentary archive, we cored lakes 
in the Mackenzie delta. Initial analyses have focused on understanding the lamination 
character of the sediments using XRF scanning measurements in combination with Cs-
137 and C-14 based age models. These data are used to interpret down-core variations in 
fluvial discharge.

Daniels, C., University of Hawai’i, Honolulu, USA, cfritz@hawaii.edu;
Cowen, J. P., University of Hawai’i, Honolulu, USA, jcowen@soest.hawaii.edu;
Hebel, D. V., University of Hawai’i, Honolulu, USA, hebel@hawaii.edu
ABIOTIC PARTICLE FORMATION FROM THE DOM POOL IN KANEOHE BAY 
SEAWATER.
Excreted organic matter (EOM) can constitute a significant portion of photosynthetically 
fixed material. In addition to microbial uptake, EOM and other dissolved organic matter 
(DOM) can be converted abiotically to form particulate organic matter (POM). A fresh 
water study by Kerner et al. (2003; Nature 422, 150-154) revealed abiotically formed par-
ticles (AFP) forming at rates and sizes similar to that of bacteria and composed of DNA, 
lipids and proteins [distinct from transparent exopolymer particles consisting of mainly 
acidic polysaccharides]. AFP could circumvent the microbial loop as a more energy effi-
cient transfer of DOM to POM. The results of a 30-day time-series incubation experiment 
on AFP in samples from equatorial coastal waters (Kaneohe Bay, Hawaii) will be discussed. 
Surface water was pre-filtered and poisoned before being placed in glass carboys to incu-
bate in complete darkness, exposed only to an atmosphere of inert gas. Parameters mea-
sured include particle morphology, composition and formation rates of abiotic particles. 

Danielson, S. L., UAF/SFOS, Fairbaks, USA, seth@ims.uaf.edu;
Eisner, L. B., NOAA/AFSC, Juneau, USA, Lisa.Eisner@noaa.gov;
Hedstrom, K., UAF/ARSC, Fairbanks, USA, kate@arsc.edu;
Weingartner, T. J., UAF/SFOS, Fairbanks, USA, weingart@ims.uaf.edu;
Kowalik, Z., UAF/SFOS, Fairbanks, USA, ffzk@ims.uaf.edu
A LOOK AT THE SUMMER EVOLUTION OF STRATIFICATION OVER THE 
CENTRAL BERING SEA SHELF UNDER CHANGING CLIMATE CONDITIONS
Sea ice melt and river discharge both contribute to the stratification field over the central 
Bering Sea shelf.  Over the last three decades, sea ice retreat is observed to occur progres-
sively earlier in the year.  We might expect that the spring river freshet would also peak at 
an earlier mean date in a warming arctic, although Bering Sea watershed observations do 
not (yet) bear this out.  Both the magnitude and the timing of these buoyant inputs play a 
role in setting the summer stratification time history, with possible physical and biological 
consequences.   We investigate the spring to fall evolution of stratification over the central 
Bering Shelf, balancing de-stratifying tendencies (tidal mixing and wind mixing) with 
stratifying tendencies (solar heating and P-E, sea ice melt, and river discharge).  We vary 
model inputs in accordance with estimates of their possible changes to help determine 
the shelf ’s sensitivity to early ice retreat and/or river discharge.  CTD survey data and 
complementary ice cover, wind, runoff and solar heating time series provide a qualitative 
assessment of model performance.

Danil, K., NOAA Fisheries, Southwest Fisheries Science Center, La Jolla, USA, Kerri.
Danil@noaa.gov;

St. Leger, J., Sea World, San Diego, Judy.St.Leger@SeaWorld.com
LONG-TERM MORTALITY TRENDS IN STRANDED CALIFORNIA CETACEANS
From 1978 to 2006, post-mortem examinations were conducted on a total of 81 cetaceans 
that stranded along the San Diego County coastline in California. Peaks in short-beaked 
common dolphin (Delphinus delphis) strandings from 2003 through 2005 were largely 
attributed to domoic acid toxicosis, encephalopathy, and trauma.  Peaks in long-beaked 
common dolphin (Delphinus capensis) strandings in 2004 and 2006 were attributed to 
trauma and domoic acid toxicosis, respectively. A bimodal trend in common dolphin 
(Delphinus spp.) strandings over time corresponds to cool oceanographic “anchovy 
regime” periods (pre 1978 and post late 1990s), suggesting domoic acid toxicosis or a D. 
spp. distribution shift as possible factors in these stranding events.  Although 66.7% of  
bottlenose dolphins (Tursiops truncatus) were necropsied during a peak in 1980, no clear 
trend in mortality diagnoses was apparent; this suggests that observed maladies may have 
been secondary to infectious or biotoxic agents unknown to researchers at that time.  The 
findings of this study demonstrate that maladies may vary with environmental conditions 
and that the limitations of diagnostic evaluations necessitate proper banking of samples 
for future evaluations.

Darecki, M., Institute of Oceanology PAS, Sopot, Poland, darecki@iopan.gda.pl;
Wozniak, B., Institute of Oceanology PAS, Sopot, Poland, wozniak@iopan.gda.pl;
Krezel, A., Institute of Oceanography, University of GdaÅ„sk, Gdynia, Poland, oceak@

univ.gda.pl

SATELLITE REMOTE SENSING OF THE BALTIC ECOSYSTEM AND ITS PRIMARY 
PRODUCTION
The Baltic Sea is of great importance to the countries surrounding it and its ecosystem 
is evolving as a result of human activities. This requires a regular monitoring of environ-
mental processes in the Baltic which, together with in situ analysis at selected sites and 
times, can only be effective with the implementation of remote sensing technology. On 
the other hand the optical properties of the Baltic waters differ significantly from those of 
open oceans, so the remote sensing of the characteristics of its ecosystem, in particular 
pigments and primary production (PP), has to be based on quite different algorithms, 
compare to these applied in the ocean waters. With this end in view, a comprehensive 
national project DESAMBEM - Development of satellite method of the Baltic ecosystem 
monitoring (PBZ-KBZ-056/PO4/2001-2005) was executed in years 2002-2005. The 
mathematical models and algorithms for the remote sensing of the Baltic ecosystem and 
its primary production were developed and can be applied in the future. This work shows 
that the new algorithms have a strong potential in terms of monitoring Baltic ecosystems 
from space. Some analysis of PP data and validation of Baltic PP satellite algorithms are 
also provided.

Das, H. S., URS Corporation, Tallahassee, USA, himangshu_das@urscorp.com;
Niedoroda, A., URS Corporation, Tallahassee, USA, alan_niedoroda@urscorp.com
ROLE OF GRAVITY CURRENTS ON SEAFLOOR MORPHOLOGY
Gravity currents containing large concentration of silt and clay can have major role on sea-
floor morphology and the dispersion of sediment to the continental shelf and beyond. To 
investigate the impact of gravity current on the seafloor morphology, a generalized 2.5D 
morphodynamic model has been developed. The model assumes that the gravity-driven 
flux of suspended mud is supported by the wave-induced suspension of sediment in the 
turbid layer and is important to the shelf morphology and sediment dispersal beyond the 
continental shelf. The model uses depth-averaged equations for describing the conserva-
tion of suspended and bed load sediment, as well as the momentum and turbulent kinetic 
energy. These equations along with the Exner equation of bed sediment continuity are 
solved using a predictor-corrector explicit finite difference scheme. The model simulates 
the interaction of extreme river flow events with the seafloor, shelf processes as well as the 
along and cross shore currents.  Based on a number of studies from the Eel River Shelf 
project (ONR, STRATAFORM), the present study includes an idealized representation 
of surf-zone, shoreface and shelf processes to study the whole source-to-sink system of 
sediment sharing components. Different scenarios are used to emphasize the relative role 
of the interacting sediment transport flux gradients to characterize the nature of seafloor 
deposition. 

D’Asaro, E. A., Applied Physics Laboratory, University of Washington, Seattle, USA, 
dasaro@apl.washington.edu;

Lee, C. M., Applied Physics Laboratory, University of Washington, Seattle, USA, craig@
apl.washington.edu;

Harcourt, R., Applied Physics Laboratory, University of Washington, Seattle, USA, har-
court@apl.washington.edu

OBSERVATIONS OF THE UPPER OCEAN BOUNDARY LAYER IN FRONTS
The spatial structure and turbulent fluxes at strong density fronts were investigated using 
the combination of an acoustically-tracked, water-following Lagrangian float and a new 
towed body ‘Triaxus’ that conducted rapid three-dimensional surveys around the float on 
a scale of 1-10 km.  The float measured  the turbulent intensity and fluxes in the boundary 
layer.  Large eddy simulations of the boundary layer are used to help interpret these data.  
The presence of strong lateral gradients affects the boundary layer in several ways:  The 
direction of the Ekman transport relative to these gradients can strengthen or weaken the 
front and enhance or suppress the mixed layer deepening.  Several fronts have persistent 
regions of highly negative potential vorticity apparently sustained by wind forcing. The 
resulting instabilities can enhance the boundary layer turbulence, thereby providing a 
direct path from the geostrophic flow to turbulence and dissipation.  They can also rapidly 
restratify the boundary layer when the wind weakens.   Examples of these effects from 
fronts off California and in the Kuroshio will be shown.

Dauxois, T., ENS Lyon, Lyon, France, Thierry.Dauxois@ens-lyon.fr;
Gostiaux, L., CNRS, Lyon, France;
Mercier, M., ENS Lyon, Lyon, France
EXPERIMENTAL INTERNAL WAVES
We study the emission, propagation and reflection of internal waves. The use of a novel 
internal wave generator capable to produce large amplitude internal waves will be empha-
sized. Results on the reflection on various topographies will be given with and without 
rotation.

Dave, A., Duke University, Durham, USA, apurva.dave@duke.edu;
Lozier, M. S., Duke University, Durham, USA, mslozier@duke.edu
ON THE MECHANISMS AND TEMPORAL VARIABILITY OF HIGH-LATITUDE 
CHLOROPHYLL CONCENTRATIONS
Variability in global chlorophyll biomass (Σ Chl) and marine net primary production 
(NPP) is a critical determinant of atmospheric composition and climate change. Recent 
oceanographic literature has developed the paradigm that stratification of the tropical 
and subtropical upper ocean exerts the primary physical influence on nutrient supply to 
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surface biota and consequently NPP. According to this view, variability in these regions 
dominates the global signal while observed changes in Σ Chl at high latitudes average out 
spatially and make no significant global contribution. To test this hypothesis we conduct a 
detailed study of the recent spatial and temporal variability in chlorophyll concentrations 
at high latitudes, examine its relation to changes at lower latitudes and explore linkages to 
local physical processes. We assess the primary physical forcing of variability in nutrient 
supply and NPP for cooler, seasonally stratified seas by relating Σ Chl to in situ hydrog-
raphy. We utilize satellite measurements of ocean colour and surface ocean properties as 
well as historical hydrographic records.

Davila, N. K., University of West Florida, Pensacola, USA, nkd1@students.uwf.edu;
Caffrey, J. M., University of West Florida, Pensacola, USA, jcaffrey@uwf.edu
APPLICATIONS OF THE DIAGENETIC MODEL CANDI IN PENSACOLA BAY
We explored the robustness for a sediment diagenesis model.  The model, CANDI 
(Carbon and Nutrient Diagenesis) has many variables which allows the model to be ad-
justed for different environments.   Pensacola Bay overlying water (OW) concentrations 
for oxygen, nitrate, total phosphate, total ammonium, and total hydrogen sulfide were 
inputted into the model along with literature values of other OW nutrient concentrations 
for which no data were available.  A median relative error close to twenty percent was ob-
tained using nitrate sample data for the first three centimeters of Pensacola Bay. CANDI’s 
large repertoire of variables makes the model applicable to many environments the model 
is more complex as a result.  Usually modelers compromise between simplicity and accu-
racy.  However, CANDI sacrifices simplicity for generality not accuracy.

Davis, C. O., Orregon State University, Corvallis, OR, USA, cdavis@coas.oregonstate.edu;
Bissett, W. P., Florida Environmental Research Institute, Tampa, FL, USA, pbissett@flen-

vironmental.org;
Kohler, D., Florida Environmental Research Institute, Tampa, FL, USA, dkohler@flenvi-

ronmental.org;
Montes, M., Naval Research Laboratory, Washington, DC, USA, Marcos.Montes@nrl.

navy.mil;
Arnone, R., Naval Research Laboratory, Stennis, MS, USA, arnone@nrlssc.navy.mil;
Lee, Z. P., Naval Research Laboratory, Stennis, MS, USA, zplee@nrlssc.navy.mil;
Kudela, R., University of California, Santa Cruz, CA, USA, kudela@cats.ucsc.edu
REMOTE SENSING OF A HARMFUL ALGAL BLOOM IN MONTEREY BAY, 
CALIFORNIA
The Coastal Ocean Applications and Science Team (COAST) was formed by NOAA to 
assess the need and utility of measuring coastal ocean color from a geostationary satellite.  
The first COAST experiment was conducted in Monterey Bay September 3-15, 2006.  For 
the Monterey Bay experiment we used the Florida Environmental Research Institute’s 
(FERI) Spectroscopic Aerial Mapper with On-board Navigation (SAMSON).  SAMSON 
collects a full hyperspectral dataset covering 256 bands in the VNIR (3.5 nm resolu-
tion over 380 to 970 nm range) at 75 frames per second.  Monterey Bay was sampled at 
5 m Ground Sample Distance (GSD) as frequently as every 30 minutes.  At the time of 
the COAST experiment there was a Harmful Algal Bloom in the north-east corner of 
Monterey Bay.  Extensive measurements of in-situ optics and biology were collected to 
characterize the bloom and its optical properties.  The bloom had a distinct optical signa-
ture that was easily recognized in the remote sensing data.  The dominant species in the 
bloom was Akashiwo sanguinea, a strong vertical migrator.  The vertical migration was 
documented in the times series of SAMSON data. 

Davis, C. S., Woods Hole Oceanographic Institution, Woods Hole, USA, cdavis@whoi.edu;
Ji, R., Woods Hole Oceanographic Institution, Woods Hole, USA, rji@whoi.edu;
Chen, C., University of Massachusetts Dartmouth, New Bedford, USA, c1chen@umassd.edu;
Beardsley, R. C., Woods Hole Oceanographic Institution, Woods Hole, USA, rbeardsley@

whoi.edu
GLOBEC SYNTHESIS AND MODEL EXAMINATION OF PROCESSES 
CONTROLLING COPEPOD POPULATIONS ON GEORGES BANK
An overview of US GLOBEC synthesis will precede discussion of research on 3D model-
ing of Georges Bank copepods. Copepod population dynamics is controlled by non-linear 
interactions of multiple biological and physical processes and forcings that operate on 
vastly different spatio-temporal scales. An integrated modeling system has been used to 
quantify these interactions and to understand underlying mechanisms that control the 
distributional patterns of copepod populations on Georges Bank. The modeling system 
(developed by the UMASSD and WHOI joint effort) consists of a meteorological model 
(MM5/WRF), an unstructured-grid hydrodynamic model (Finite-Volume Coastal Ocean 
Model, FVCOM), a nitrogen-phytoplankton-zooplankton-detritus (NPZD) model, and 
a zooplankton population dynamics model.  The seasonal dynamics and spatial distribu-
tional patterns of copepod populations were examined using a “stage-with-mean-age” 
population dynamics modeling approach. Biological and physical processes that influence 
the population dynamics of copepods will be discussed.

Davis, J., Hampton University and Center of Marine Biotechnology,University of Maryland 
Biotechnology Institute, Hampton, USA, jeanette.davis@pipeline.hamptonu.edu;

Montalvo, N. F., Center of Marine Biotechnology, University of Maryland Biotechnology 
Institute, Baltimore, USA, montalvo@umbi.umd.edu;

Hill, R. T., Center of Marine Biotechnology, University of Maryland Biotechnology 
Institute, Baltimore, USA, hillr@umbi.umd.edu

CHARACTERIZATION OF NOVEL SPONGE-ASSOCIATED BACTERIA FROM THE 
GIANT BARREL SPONGE, XESTOSPONGIA MUTA
Xestospongia muta, the Giant Barrel Sponge, is a tropical marine sponge that is ubiquitous 
throughout the Caribbean.   Molecular and culture based techniques have shown that 
this sponge is host to a very diverse microbial community.  Several media types have been 
used to isolate bacteria from this sponge in an attempt to access the true bacterial diversity 
of culturable bacteria present. Several novel bacteria have been cultured from this sponge 
and these isolates are likely to be the first representatives of new species or genera, based 
on initial 16S ribosomal RNA gene sequences. We are further characterizing these bacte-
ria with methods that include full 16S ribosomal RNA gene sequencing, biochemical char-
acterization, gram-staining, and motility assays.  This work forms the basis for describing 
new bacterial species for these sponge-associated isolates.

Davis, J. R., University of Florida, Gainesville, USA, davis@coastal.ufl.edu;
Paramygin, V. A., University of Florida, Gainesville, USA, pva@coastal.ufl.edu;
Forrest, D. R., Virginia Institute of Marine Science, Gloucester, USA, drf@vims.edu;
Sheng, Y. P., University of Florida, Gainesville, USA, pete@coastal.ufl.edu
ON THE GENERATION AND USE OF PROBABALISTIC WIND FIELDS FOR THE 
SIMULATION OF STORM SURGE AND INUNDATION
Hurricanes are the most costly, large-scale natural disasters impacting the U. S.  Strong 
winds and coastal inundation can lead to significant property damage and loss of life.  For 
purposes of emergency planning and mitigation, numerical models are used to simulate 
the response of the coupled atmospheric-coastal ocean-estuary system.  For hindcast-
ing, the atmospheric state can be fairly well determined; however, accurate forecasting 
(especially of intensity) is still lacking. One method to address the present forecasting inac-
curacies in atmospheric forcing is to use probabilistically-based ensembles of synthetic 
wind and pressure fields. Using historical best track and forecast model guidance from the 
National Hurricane Center, empirically-derived probabilistic track and intensity errors are 
used to create an ensemble of synthetic wind and pressure fields.  The resulting surge and 
inundation response for each ensemble member is then combined to produce aggregated 
forecast products (e.g. Maximum of Maximum or probability of exceedance).  Using data 
from recent hurricanes, this paper will discuss the inundation response of selected coastal 
regions in Florida to an ensemble of synthetic storms and its impact for forecasting during 
the 2004 hurricane season.

Davis, K. A., Stanford University, Stanford, USA, kristen.davis@stanford.edu;
Leichter, J. J., Scripps Institution of Oceanography, La Jolla, USA, jleichter@ucsd.edu;
Hench, J. L., Stanford University, Stanford, USA, jhench@stanford.edu;
Monismith, S. G., Stanford University, Stanford, USA, monismith@stanford.edu
EFFECTS OF WESTERN BOUNDARY CURRENT DYNAMICS ON THE INTERNAL 
WAVE FIELD OF THE SOUTHEAST FLORIDA SHELF
Shelf sea internal wave fields are typically highly variable and dominated by wind and tidal 
forces. However, this is not necessarily true for outer shelf regions or very narrow shelves 
where remote physical processes originating over the slope or deep ocean may exert a 
strong influence on the internal wave climate. During the summers of 2003 and 2004 
we conducted observational studies on the outer Southeastern Florida Shelf. This region 
experiences an energetic internal wave field and is close to the axis of the Florida Current. 
The data exhibit broad spectrum baroclinic energy, from f to N, corresponding to baro-
clinic processes including the internal tide, cool-water internal bores, and high-frequency 
internal waves. Wavelet analyses of the current coupled with altimetry images of the 
Straits of Florida reveal the strong influence of Florida Current fluctuations on outer shelf 
flows. Diurnal-band instabilities in the Florida Current such as frontal eddies can modify 
the internal wave field on the shallow shelf and slope, at times, even more than tides. 
Finally, we present evidence for internal wave passband narrowing due to horizontal shear.

Davis, S. E., Texas A&M University, College Station, USA, sedavis@tamu.edu;
Roelke, D. L., Texas A&M University, College Station, USA, droelke@tamu.edu;
Li, H. P., Texas A&M University, College Station, USA, original@tamu.edu;
Liu, K. J., Texas A&M University, College Station, USA, Kungjen@tamu.edu;
Pinckney, J., University of South Carolina, Columbia, USA, jpinckney@biol.sc.edu;
Quigg, A., Texas A&M University at Galveston, Galveston, USA, quigga@tamug.edu
RIVER INFLOW EFFECTS ON STRUCTURE AND FUNCTION OF TWO TEXAS 
ESTUARIES
River inflow and nutrient loading to an estuary contribute greatly to estuarine water qual-
ity and ecosystem health, and in some estuaries, poor health, reduced productivity, and 
even losses of coastal wetlands have been linked to modifications in freshwater input.  
Given the rapid development in Texas and the state’s plans for water diversion along 
the coast, an understanding of the importance of natural variation in freshwater inflow 
events to estuaries is needed.  From 2005-2006 we conducted monthly samplings in the 
Guadalupe (i.e., San Antonio Bay) and Trinity-San Jacinto (i.e., Galveston Bay) estuaries to 
map water quality at a high spatial resolution and sample fixed stations along the estuarine 
gradient for nutrient content and water column productivity.  Variations in river inflow 
conditions during this period yielded a range of spatial patterns in surface water quality 
with consistently strong negative correlation between CDOM and salinity and positive 
correlation between chlorophyll a and CDOM.  We also observed strong river source 
signals of nitrogen and phosphorus from these different watersheds and consistent, net 
autotrophic conditions in the water column of both estuaries.
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Davis, X. J., Univ. of Rhode Island/Graduate School of Oceanography, Narragansett, USA, 
xdavis@gso.uri.edu;

Rothstein, L. M., Univ. of Rhode Island/Graduate School of Oceanography, Narragansett, 
USA, lrothstein@gso.uri.edu;

Dewar, W. K., Florida State University/Department of Oceanography, Tallahassee, USA, 
dewar@ocean.fsu.edu;

Menemenlis, D., California Institute of Technology/Jet Propulsion Laboratory, Pasadena, 
USA, menemenlis@jpl.nasa.gov

NUMERICAL AND THEORETICAL INVESTIGATIONS OF NORTH PACIFIC 
SUBTROPICAL MODE WATER AND ITS ROLE IN PACIFIC CLIMATE 
VARIABILITY
To better resolve the role of  Subtropical Mode Water (STMW) in the exchange of infor-
mation between the atmosphere and the ocean linked to climate variability, high resolu-
tion MIT General Circulation Model (MITgcm) simulations are used to study the forma-
tion, evolution, dispersal of STMW and thereby STMW’s role in Pacific climate variability. 
During a 171-month time period (from Jan 1992 to Mar 2006), the seasonal variability is 
the dominant temporal pattern observed. From climatological model fields, STMW exhib-
its unique features in time and space. This can be seen more clearly by dividing the cycle 
into three distinct time periods: the formation, the isolation and the dispersion periods. In 
addition to seasonality, there is also a distinct interannual signal observed in STMW. This 
variation pattern is connected closely to the climate shifts of North Pacific. Further inves-
tigation shows high correlation between the STMW variability and the Pacific Decadal 
Oscillation index. Implications of the role of STMW in decadal variability are explored as 
well as investigation into possible dynamics and mechanisms with the use of a Planetary 
Geostrophic Ocean Model.

Davison, P. C., Scripps Institution of Oceanography, La Jolla, USA, pdavison@ucsd.edu;
Checkley, D. M., Scripps Institution of Oceanography, La Jolla, USA, dcheckley@ucsd.edu;
Koslow, J. A., Scripps Institution of Oceanography, La Jolla, USA, tkoslow@ucsd.edu
IS DIEL VERTICAL MIGRATION IMPORTANT TO OCEANIC CARBON EXPORT 
FLUX?
The active transport of carbon out of the surface ocean by migrating fish that form the 
deep scattering layer is poorly known, but potentially large. Biomass measurements and 
CTD profiles from the CCE-P0704 cruise were combined with physiological and mortality 
rates from the literature using a computer model. The model results indicate an overall 
fish mediated transport of 0.7-3.2 mg C m-2 d-1 in the California Current. The fish carbon 
flux is similar to estimates of the migratory zooplankton flux from other ecosystems 
and is 6-7% of the passive carbon flux measured concurrently with sediment traps. The 
measured fish biomass is biased low due to net avoidance. Correction of the bias based 
upon published capture efficiencies indicates that fish-mediated carbon flux is 45-50% of 
the passive flux measured with sediment traps set at 100 m. We plan to measure capture 
efficiency bias on future CCE-LTER cruises by combining quantitative sonar data with 
mesopelagic trawl sampling.

Dawe, J. T., University of British Columbia, Vancouver, Canada, jdawe@eos.ubc.ca;
Allen, S. E., University of British Columbia, Vancouver, Canada, sallen@eos.ubc.ca
RESOLUTION OF BOTTOM BOUNDARY LAYER TRANSPORTS IN A MODEL OF 
CANYON UPWELLING.
The convergence of a numerical model simulation of upwelling in a continental shelf can-
yon as resolution is increased is examined.  A series of idealized one- and two-dimensional 
models are used to plot the dependence of bottom boundary layer velocity structure and 
transport on model resolution.  Using these results as a guide, a bottom-boundary layer 
resolving three-dimensional numerical model is constructed.  This model is used to simu-
late a laboratory model of upwelling in an undersea canyon.  Along-shore velocity, volume 
of fluid upwelled through the canyon onto the shelf, and the change in depth of the canyon 
water are examined at three grid resolutions. Numerical model particle trajectories are 
compared with a laboratory model of canyon upwelling to validate the model.  The results 
suggest that a well-resolved model of an upwelling continental shelf canyon system is 
achievable using modern computational clusters.

Day, R. M., Hampton University Dept. of Marine and Environmental Science, Hampton, 
USA, stardust_025@hotmail.com;

Cuker, B. E., Hampton University Dept. of Marine and Environmental Science, Hampton, 
USA, benjamin.cuker@hamptonu.edu

EARLY SEASON DEPLETION OF OXYGEN IN THE BOTTOM WATERS OF THE 
CHESAPEAKE BAY.
Samples collected along the main-stem of the Chesapeake Bay in mid-June of 2007 docu-
ment severely reduced levels of dissolved oxygen in deeper waters.  Oxygen levels below 
the pycnocline (8 - 10 m) drop to circa 2 mg/l in the mid bay, and to near zero in the upper 
bay.  Zones of reduced oxygen tend to occur under surface layers of elevated chlorophyll 
concentrations, with chlorophyll concentrations increasing with distance away from the 
bay mouth.  We traced the isohaline of near-surface waters originating at the mouth of the 
bay to follow the decline of oxygen in this mostly marine layer as it subducts on its journey 
up the bay.  Our findings are consistent with studies showing an increase in the intensity 
and duration of hypoxia and anoxia in the Chesapeake Bay.

Day, W. S., Graduate School of Oceanography at the University of Rhode Island, 
Narragansett, USA, wday@cs.uri.edu;

Menden-Deuer, S., Graduate School of Oceanography at the University of Rhode Island, 
Narragansett, USA, smenden@gso.uri.edu

APTITUDE - ALGORITHMS FOR PLANKTON TRACKING AND IDENTIFICATION 
OF TRAJECTORIES FOR UNDERWATER DEVICE ENSEMBLES
In order to develop in-situ methods for quantifying plankton movements, particle trajec-
tories were extracted from video captured aboard the R/V Thomas G. Thompson, along 
a 1300-mile transect in the coastal northeastern Pacific in May 2007. Videos captured at 
sea were noisy from detritus and ship motion. Four algorithms to identify active swim-
ming were compared, two algorithms estimate mean and std. flow vectors, one estimates 
average particle speed, and one estimates the mean directional distribution of all particles. 
Individual deviations from average water motion were used to identify active swimming. 
To develop a suite of algorithms effective across varied conditions, a diverse set of video-
footage was analyzed; footage had varying particle densities, water motion, and variations 
therein. Estimation of mean flow vectors identified active plankton with high precision for 
video footage with lower particle density and more water motion. For footage with higher 
particle densities and low water motion, performance decreased as density increased. 
Automatic methods of plankton trajectory identification could be used for developing a 
near real time system of monitoring biological activity and distinguishing it from abiotic 
particle density.

de Boyer Montegut, C., FRCGC - JAMSTEC, Yokohama, Japan, clement@jamstec.go.jp;
Izumo, T., FRCGC - JAMSTEC, Yokohama, Japan, izumo@jamstec.go.jp;
Luo, J. J., FRCGC - JAMSTEC, Yokohama, Japan, luo@jamstec.go.jp;
Behera, S. K., FRCGC - JAMSTEC, Yokohama, Japan, behera@jamstec.go.jp;
Masson, S., LOCEAN - IPSL, Paris, France, smasson@locean-ipsl.upmc.fr;
Yamagata, T., FRCGC - JAMSTEC, Yokohama, Japan, yamagata@eps.s.u-tokyo.ac.jp
INTERANNUAL VARIABILITY OF WESTERN ARABIAN SEA UPWELLING AND 
ITS ROLE IN INDIA MONSOON RAINFALL VARIABILITY
The upwellings along Somalia and Oman coasts start in late spring, peak during the sum-
mer monsoon and cool the sea surface temperature (SST) in the western Arabian Sea. 
They restrict the westward extent of the Indian Ocean warm pool, which is the main 
moisture source for the monsoon rainfall. Here we use both observations and a coupled 
ocean-atmosphere general circulation model to show that a decrease in these upwell-
ings strengthens monsoon rainfall along the west coast of India by increasing SST along 
Somalia-Oman coasts and thus local evaporation and water vapor transport towards the 
Indian Western Ghats. Further observational analysis reveals that such decrease in upwell-
ing is caused by anomalously weak southwesterly winds in late spring over the Arabian 
Sea, which are due to warm SST/strong precipitation anomalies in the thermocline dome 
of the southwestern Indian Ocean. The latter anomalies are often related to El Nino of the 
previous winter. The coupled model is further used to assess local mixed layer heat budget 
and understand the mechanisms that locally drives the SST interannual variability in the 
upwelling region.

De Brabandere, L. C., University of Florida, Gainesville, USA, loretodb@ufl.edu;
Behringer, D. C., University of Florida, Gainesville, USA, behringer@ufl.edu;
Jacoby, C. A., University of Florida, Gainesville, USA, cajacoby@ufl.edu;
Blitch, S. B., Florida Department of Environmental Protection, Apalachicola, USA, Seth.

Blitch@dep.state.fl.us;
Frazer, T. K., University of Florida, Gainesville, USA, frazer@ufl.edu
SPATIAL VARIATION IN STABLE CARBON AND NITROGEN ISOTOPE RATIOS 
IN PRIMARY PRODUCERS AND SELECTED CONSUMERS FROM SHALLOW 
COASTAL WATERS
Ratios of stable carbon and nitrogen isotopes represent a hallmark of contemporary in-
vestigations of food webs. These studies assume that the carbon signature (δ13C) is largely 
conserved during trophic transfers, while the nitrogen signature (δ15N) increases by ~3‰ 
in each successive consumer. Identification and quantification of key trophic interactions 
can be compromised by spatial, temporal, or taxonomic variability in isotopic signatures. 
Primary producers, primary consumers and a secondary consumer were collected from 
a shallow, riverine influenced coastal system along Florida’s central Gulf coast during a 
discrete sampling period (< 1 week) in summer. The samples exhibited marked taxonomic 
and spatial variation in δ13C and δ15N. The variation highlighted potential differences in 
fractionation among species and sources of carbon and nitrogen. The variation posed 
challenges for efforts to identify and quantify spatial patterns in key trophic interactions. 
The results stress the importance of appropriate sampling designs and statistical analyses 
in food web studies.

De Forest, L., University of Hawaii, Honolulu, USA, lisadf@hawaii.edu;
Domokos, R., NMFS, NOAA, Pacific Island Fisheries Science Center, Honolulu, USA, 

Reka.Domokos@noaa.gov;
Drazen, J., University of Hawaii, Honolulu, USA, jdrazen@hawaii.edu
THE INFLUENCE OF A HAWAIIAN SEAMOUNT ON A MESOPELAGIC 
MICRONEKTON COMMUNITY
The distribution of mesopelagic micronekton (small fish, crustaceans and cephalopods) 
is not uniform throughout the oceans. Seamounts can affect community structure and 
abundance of mesopelagic micronekton by introducing a hard substrate and benthic 
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predators into a realm normally devoid of these. Cross Seamount, located roughly 185 
miles south of the island of Oahu, Hawaii, has a summit that is 330m below sea surface 
and has a diameter of approximately 8km. Using a dual warp modified Cobb trawl with 
an open square mouth of approximately 140m2, trawls were conducted both directly over 
and away from the summit of Cross Seamount to target the deep scattering layer during 
the day and the shallow scattering layer at night. All organisms collected were identified 
down to the lowest taxonomic level possible. Results from this study indicate that there is 
a significant decrease in abundance of organisms and absence of certain deeper migrating 
taxa directly over the summit as opposed to away. Reasons for the significant decrease in 
abundance could be due to increased predation directly over the summit or from active 
summit avoidance. 

de Souza, G. F., ETH Zurich, Institute of Isotope Geology and Mineral Resources, Zurich, 
Switzerland, desouza@erdw.ethz.ch;

Reynolds, B. C., ETH Zurich, Institute of Isotope Geology and Mineral Resources, Zurich, 
Switzerland, reynolds@erdw.ethz.ch;

Rickli, J., ETH Zurich, Institute of Isotope Geology and Mineral Resources, Zurich, 
Switzerland, rickli@erdw.ethz.ch;

Frank, M., IFM-GEOMAR, Leibniz Institute for Marine Sciences at the University of Kiel, 
Kiel, Germany, mfrank@ifm-geomar.de;

Bourdon, B., ETH Zurich, Institute of Isotope Geology and Mineral Resources, Zurich, 
Switzerland, bernard.bourdon@erdw.ethz.ch

STABLE ISOTOPIC COMPOSITION OF DISSOLVED SILICON IN THE EASTERN 
ATLANTIC OCEAN
Diatoms are important primary producers in nutrient-replete environments such as up-
welling zones and the Southern Ocean, where they may account for up to 75% of annual 
primary production and represent a significant carbon export from the surface ocean. As 
diatoms fractionate Si isotopes during formation of their siliceous frustules, the Si isotopic 
composition of diatomaceous opal and surface seawater reflects the degree of silicic acid 
utilisation. However, the use of Si isotopes as a palaeoceanographic proxy is hampered 
by incomplete understanding of the dynamics of Si in the ocean, and a more thorough 
investigation of the modern ocean, especially nutrient-depleted waters, is thus vital. We 
present the stable isotope composition of Si dissolved in surface and deep waters of the 
eastern Atlantic Ocean. These samples, including highly depleted surface zones in which 
Si concentrations lie below 2µM, were collected on cruise ANT XXIII/1 and measured 
using high-resolution MC-ICPMS (Nu Plasma 1700).

de Steur, L., Norwegian Polar Institute, TromsÍ¸, Norway, desteur@npolar.no;
Hansen, E., Norwegian Polar Institute, TromsÍ¸, Norway, edmond.hansen@npolar.no
FRESHWATER FLUXES IN FRAM STRAIT FROM A 9-YEAR LONG MOORING 
RECORD
Excessive amounts of freshwater added to the northern North Atlantic from the Arctic 
through Fram Strait can moderate the dense water formation and associated ocean densi-
ty contrasts driving the northern limb of the Meridional Overturning Circulation (MOC). 
Here, we present results from a 9-year long mooring record in western Fram Strait at 
79º50’ North which provides a platform to monitor the liquid freshwater flux from the 
Arctic into the Nordic seas continuously. The observed annual and interannual variability 
as well as long term changes of the water mass properties and volume transport in East 
Greenland Current are presented. The annual mean freshwater flux relative to a salinity of 
34.9 is observed to be relatively constant despite a slight increase in the total annual mean 
southward volume transport in the Fram Strait over recent years. Relative to the 9-year 
mean the summers of 2005 and 2006 indicate increased freshening of the outflowing up-
per ocean water mass at the mooring sites in the East Greenland Current and on the East 
Greenland Shelf.

Deal, C., Unversity of Alaska Fairbanks, Fairbanks, USA, deal@iarc.uaf.edu;
Jin, M., University of Alaska Fairbanks, Fairbanks, USA, mjin@iarc.uaf.edu;
Wang, J., NOAA/Great Lakes Environmental Research Lab, Ann Arbor, USA, jiawang@

noaa.gov
MODELING THE ICE-OCEAN ECOSYSTEM IN LANDFAST ICE ON THE 
CHUKCHI SHELF AND WITHIN THE FLUCTUATING ICE MARGIN OF THE 
BERING SEA
In recent years, modeling of both pelagic and sea ice regimes has revealed new insights 
into life at the dynamic interface between sea ice and water.  Central to these modeling 
studies are field investigations, which are for the most part scarce in the Arctic.  However, 
two sites on the Alaskan shelves have yielded and continue to provide biophysical multi-
year time series observations that are crucial to the modeling work.  This presentation will 
provide an overview of numerical modeling studies conducted through collaborations in 
recent years for the landfast ice ecosystem in the Chukchi Sea and the ice-ocean ecosys-
tem in the fluctuating ice margin of the Bering Sea.  Using the one-dimensional model, 
physical controls on biota are assessed, and hypotheses, such as seeding of the phyto-
plankton bloom by ice algae, investigated.  Work in progress, including the addition of a 
sea ice microbial loop, will also be presented.  This new component of the model will help 
to investigate the partitioning of sea ice primary production between the pelagic, benthic 
and sea ice microbial realms under climate change.

Dean, A. F., Farallones Marine Sanctuary Association, San Francisco, USA, adean@faral-
lones.org;

Emanuelson, L., Monterey Bay National Marine Sanctuary, Monterey, USA, Lisa.
Emanuelson@noaa.gov

LONG LIVE LIMPETS: SUSTAINING A COLLABORATIVE SCIENCE EDUCATION 
PROGRAM
The LiMPETS program is a collaborative effort among California’s National Marine 
Sanctuaries, the Farallones Marine Sanctuary Association (FMSA), the Marine Science 
Institute at the University of California at Santa Barbara, and the Seymour Center at the 
University of California at Santa Cruz. The LiMPETS network was created in 2002 when 
the National Marine Sanctuaries streamlined and united two independently conceived 
student monitoring programs, the Seymour Center’s Student Intertidal Monitoring 
Program (SIMP) and FMSA’s Sand Crab Monitoring Program. Protocols for monitoring 
rocky intertidal and sandy beach ecosystems were developed with the expertise of Dr. John 
Pearse, Dr. Jennifer Salzman, and others. Since 2002, partnerships, funding, and leadership 
within the program have both helped and hindered the growth and success of LiMPETS. 
Lack of funds and support for the program has stymied its growth. However, our diverse 
partnerships and the integrity of the program itself, are the program’s greatest strengths. 
We will share past and present challenges and successes of this unique science education 
program and will unveil our new website and strategic plan for growth and sustainability 
of the LiMPETS program.

Deans, N. L., Alaska SeaLife Center/Alaska Ocean Observing System/North Pacific 
Research Board, Anchorage, USA, norad@alaskasealife.org;

McCammon, M., Alaska Ocean Observing System, Anchorage, USA, mccammon@aoos.org;
Wiese, F. K., North Pacific Research Board, Anchorage, USA, Francis.Wiese@nprb.org
SEANET: COLLABORATIONS IN OCEAN SCIENCE EDUCATION IN ALASKA
A unique collaboration among ocean research organizations in Alaska has created an 
informal network of communicators, educators and scientists soon to be formalized as 
SEANET - Scientists and Educators of Alaska Network, part of a proposed Center for 
Ocean Sciences Education Excellence (COSEE): Alaska—People, Oceans and Climate 
Change. By sharing a senior outreach manager, the Alaska SeaLife Center (research 
and informal education), North Pacific Research Board (research) and Alaska Ocean 
Observing System  (coastal and ocean monitoring) collaborate in communicating 
about their marine research programs to audiences in Alaska, the nation and the world.  
Together, the organizations sponsored the first Communicating Ocean Science (COS) 
Workshop during the annual Alaska Marine Science Symposium, which draws more than 
400 ocean scientists to share the results of their research in Alaska’s seas. At the COS 
workshop, scientists, educators and communicators shared best practices in local, regional 
and national programs for communicating ocean science, and in 2008, will focus on net-
working scientists and educators. 

deCharon, A., University of Maine Darling Marine Center, Wapole, ME, USA, annette.
decharon@maine.edu;

Chao, Y., NASA Jet Propulsion Laboratory, Pasadena, CA, USA, ychao@jpl.nasa.gov;
Cousin, R., NASA Jet Propulsion Laboratory, Pasadena, CA, USA, rcousin@pacific.jpl.

nasa.gov;
Li, P., NASA Jet Propulsion Laboratory, Pasadena, CA, USA, P.P.Li@jpl.nasa.gov;
Vu, Q., NASA Jet Propulsion Laboratory, Pasadena, CA, USA, quoc.a.vu@jpl.nasa.gov
CREATING INTERACTIVE DATA TOOLS & CASE STUDIES TO SUPPORT 
FUTURE USE OF SATELLITE-DERIVED SALINITY DATA
Despite the long history of ocean exploration, salinity has never been measured in 25% of 
Earth’s oceans. After its May 2010 launch, the NASA Aquarius instrument will measure 
global sea surface salinity (SSS) and produce monthly maps with 0.2 psu accuracy.  How 
do we engage today’s learners to utilize these future data sets?  By providing resources that 
demonstrate how improved understanding of salinity patterns - with ties to climate and 
the water cycle - can benefit society as a whole.  Our “hands on” activities include lessons 
on density, evaporation, freezing, melting, and salt-water chemistry.  To complement these 
laboratory exercises, we offer interactive tools to explore existing salinity, temperature, 
and density data (i.e., World Ocean Atlas 2005).  Guided by question-driven case studies, 
students can create maps, in-water profiles, and time-series graphs.  Over time, these data 
will be augmented by Aquarius’s SSS maps and modeling output.  Program development is 
being informed by feedback from “land-locked” undergraduate and high school students.  
Also, educator focus groups have been convened in Boulder, CO to ensure the usability of 
these materials well beyond the coasts.

Decker, L. B., University of Rhode Island, Narragansett, USA, lbdecker@gmail.com;
Hebert, D., University of Rhode Island, Narragansett, USA, hebert@gso.uri.edu;
Ullman, D., University of Rhode Island, Narragansett, USA, d.ullman@gso.uri.edu
OBSERVATIONS OF A MID-SHELF FRONT IN THE MID-ATLANTIC BIGHT 
DURING THE WINTER OF 2007
A frontal zone off of the coast of New Jersey was investigated during the winter of 2007. A 
field program to study the front’s genesis, maintenance and general hydrography involved 
three, ten day cruises abroad the RV Endeavor in the winter of 2007. We focus here on data 
from underway surveys with a towed undulating vehicle (Scanfish) and shipboard 300 kHz 
ADCP. Repeated surveys were carried out in a 45 km (along-shelf) by 35 km (cross-shelf) 
radiator pattern centered on the 50 meter isobath. The cross-shelf structure of the detided 
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velocity field is examined in comparison with the frontal hydrography. Hydrography of the 
front is analyzed and compared between cruises from the Scanfish data. A strong near-bot-
tom high salinity tongue is frequently present in the first and last cruises coming from the 
outer shelf waters. The front is most easily seen in the second cruise when temperatures 
dropped and a storm was present. The water column was vertically mixed, as opposed to 
the first and last cruises in which vertical stratification was present.

Deese, H., University of Maine, Orono, USA, hdeese@gmail.com;
Beard Tisdale, K., University of Maine, Orono, USA, beard@spatial.maine.edu;
Pettigrew, N. R., University of Maine, Orono, USA, nealp@maine.edu
AN EVENT BASED APPROACH FOR OCEAN OBSERVING DATA:  A CASE STUDY 
ON STRATIFICATION PROCESSES IN THE GULF OF MAINE
Rapidly expanding oceanographic data collection is creating a need for approaches to 
highlight and visualize important events within observational data streams. We have 
developed objective methods to find and extract oceanographic events from the Gulf of 
Maine Ocean Observing System (GoMOOS) time series data and have built an events 
database. The events are explicit change units detected across multiple variables, depths, 
geographic locations, and temporal granularities. An event viewer allows visualization 
and investigation of event-event relationships in different spatio-temporal settings.  This 
presentation will illustrate the event approach using stratification events within the Gulf of 
Maine detected at intra-seasonal (~2-30 day) to interannual scales. We compare seasonal 
events (e.g. the transition from mixed to stratified conditions) and intra-seasonal events 
(e.g. multi-day periods of continuously increasing stratification) for each of the six years 
in the data record across buoy locations, depths, and years. The results enrich our under-
standing of geographic and temporal variation in timing and drivers of stratification. This 
approach holds promise beyond oceanographic data analysis for a broad range of sensor 
network data streams.

DeHaan, C. J., Naval Oceanographic Office, Stennis Space Center, USA, christopher.
dehaan@navy.mil

SPECTRAL COMPARISONS BETWEEN A HIGH RESOLUTION MODEL AND IN 
SITU DATA IN FREQUENCY AND WAVENUMBER
We will use spectral analyses of a high resolution (3km) regional Navy Coastal Ocean 
Model (NCOM) and a large number of temperature-salinity profiles collected in the 
western Pacific, to make comparisons between the model and the data.  The dominant fre-
quencies and wavenumbers in both the model and the in situ data will be determined and 
compared.  Particular emphasis will be placed on the internal tide band and its importance 
in the upper ocean.  The data will be used to validate which frequencies and wavelengths 
the model is reproducing well, and which it is not.  It has been determined that the inter-
nal tides have a large day to day impact on the model’s forecast capability.  The period un-
der study gives us a unique opportunity to evaluate internal tides as there were no major 
weather events or changes in the large scale ocean features to confuse the analysis.

Dekker, A. G., CSIRO Land & Water, Canberra, Australia, arnold.dekker@csiro,au;
Brando, V. E., CSIRO Land & Water, Canberra, Australia, vittorio.brando@csiro.au;
Schroeder, T., CSIRO Land & Water, Canberra, Australia, thomas.schroeder@csiro.au;
Blondeau-Patissier, D., CSIRO Land & Water, Canberra, Australia,  David.Blondeau-

Patissier@csiro.au;
Cherukuru, N. R., CSIRO Land & Water, Canberra, nagur.chereukuru@csiro.au;
Clementson, L., CSIRO Marine and Atmospheric Research, Hobart
BIO-OPTICAL VARIABILITY OF SOUTH AND EAST AUSTRALIAN COASTAL 
WATERS AND IMPLICATIONS FOR THE PARAMETERISATION OF COMPLEX 
WATERS ALGORITHMS
There is a significant demand for MERIS- and MODIS-derived, valid and accurate, es-
timates of chlorophyll, TSS and CDOM (as well as Kd or primary productivity) for the 
optically complex waters of the Australian East Coast, including the Great Barrier Reef. 
State-of-the art remote sensing of coastal water bodies involves forward modeling that ac-
curately reproduces the water leaving radiance or reflectance. An inversion process (such 
as a look up table approach or an optimisation inversion) is then applied to create remote 
sensing based maps of a water column variable from the remote sensing spectral informa-
tion. Often it is assumed that one average set of Specific Inherent Optical Properties is 
adequate for the inversion. In many coastal environments, the interaction of river outflow 
plumes and tidal inflow of often clear ocean water cannot be described accurately by a 
fixed bio-optical region. Thus adequate knowledge of the variability of optical properties 
that exist within one remote sensing image over optically shallow to optically deep waters 
is crucial for creating remote sensing based maps of these aquatic ecosystems. The spatial 
and temporal variability of Apparent Optical Properties, Inherent Optical Properties and 
Specific Inherent Optical Properties from the Australian East Coast, including the Great 
Barrier Reef will be presented and strategies to deal with this variability in a remote sens-
ing image will be discussed. 

Del Vecchio, R., University of Maryland, College Park, USA, rossdv@umd.edu;
Pisano, T., University of Maryland, College Park, USA;
Heigthon, L., University of Maryland, College Park;
Yang, J., University of Maryland, College Park;
Zhu, Q., University of Maryland, College Park, USA;
Guerriero, N., University of Maryland, College Park, USA;
Thiallet, A., University of Maryland, College Park, USA;

Kujawinski, E. B., Woods Hole Oceanographic Institution, Woods Hole, USA;
Blough, N. V., University of Maryland, College Park, USA
OPTICAL PROPERTIES OF TERRESTRIAL CDOM: RELATION TO LIGNIN
In a previous study, we proposed that the optical properties of humic substances (HS) 
and terrestrial chromophoric dissolved organic matter (CDOM) originate from intra-
molecular charge transfer interactions between hydroxy-aromatic donors and quinoids 
acceptors formed by the partial oxidization of lignin precursors. Previous work by Hernes 
and Benner (2003) showed that lignin phenol content co-varies with CDOM absorp-
tion along the Mississippi River plume consistent with this idea. To further test whether 
(degraded) lignin is the predominant source of terrestrial CDOM, we investigated the 
spatial and seasonal variation across the Middle Atlantic Bight of (a) terrestrial CDOM 
optical properties (absorbance and fluorescence); (b) lignin phenol content; (c) ultra-high 
resolution mass spectrometry of C18 extracted organic matter. Preliminary data show that 
(i) lignin phenol content correlates with the terrestrial CDOM optical properties; (ii) the 
wavelength dependence of the absorption, fluorescence quantum yields and fluorescence 
emission maxima for an extracted lignin matches that of CDOM, HS, and C18 extracted 
organic matter (C18-OM); (iii) ultra-high resolution mass spectra of HS and C18-OM are 
consistent with that of degraded lignin.

Delaney, J. A., University of South Florida, St. Petersburg, USA, jdelaney@marine.usf.edu;
Ulrich, R. M., University of South Florida, St. Petersburg, USA, rmulrich@marine.usf.edu;
Fries, D. P., University of South Florida, St. Petersburg, USA, dfries@marine.usf.edu;
Paul, J. H., University of South Florida, St. Petersburg, USA, jpaul@marine.usf.edu
DEVELOPMENT OF A REAL-TIME NASBA ASSAY FOR THE DETECTION OF 
PSEUDONITZSCHIA
Pseudonitzschia multiseries is a marine chain-forming diatom associated with the produc-
tion of the neurotoxin domoic acid, which can cause Amnesic Shellfish Poisoning (ASP) 
and has been responsible for illness and death in both humans and wildlife. Accurate 
detection and quantification methods are necessary to monitor environmental levels of P. 
multiseries; however, morphological distinctions utilizing scanning electron microscopy 
are laborious and time-consuming. Molecular techniques may provide a rapid and ac-
curate way of distinguishing species of Pseudonitzschia. We propose the use of nucleic 
acid sequence-based amplification (NASBA), which is an isothermal RNA amplification 
method for real-time quantification based on the fluorescence signal of a specific mo-
lecular beacon measured over time. A 420-bp section of the ribulose-1,5-biphosphate 
carboxylase-oxygenase small-subunit (rbcS) gene was amplified and sequenced from 
cultured P. multiseries. NASBA primers and a beacon were designed to target a distinct 
120-bp sequence within this fragment and successfully amplified our target rbcS sequence 
at concentrations ranging from one cell to 104 cells. Analyses of the specificity of this rapid 
and sensitive assay are underway.

Delaney, J. R., University of Washington, Seattle, USA, jdelaney@u.washington.edu;
Barletto, P., University of Washington, Seattle, USA, barletto@u.washington.edu;
Kelley, D., University of Washington, Seattle, USA, kelley@ocean.washington.edu;
Harkins, G., University of Washington, Seattle, USA, harkins@apl.washington.edu;
Kelly, M., University of Washington, Seattle, USA, mgkelly@u.washington.edu;
Harrington, M., University of Washington, Seattle, USA, mikeh@apl.washington.edu;
Howe , B., University of Washington, Seattle, USA, howe@apl.washington.edu;
McGuiness, T., University of Washington, Seattle, USA, tmcginnis@apl.washington.edu
THE POWER AND THE BANDWIDTH: OOI’S REGIONAL (CABLED) SCALE NODES.
The unprecedented transformative power of the cabled Regional Scale Nodes (RSN) array 
includes its ability to provide virtually unlimited bandwidth (10’s of Gb/sec) and consider-
able power throughout an extensive, three-dimensional marine environment.  Employing 
a novel topology, this capability will enable all US ocean scientists to conduct decades-
long, interactive time-series measurements of representative volumes and processes in the 
ocean basin.  As envisioned, the RSN system, a component of the overall OOI system, en-
compasses an entire tectonic plate, a zone of major upwelling, a highly variable divergence 
zone between two major gyres, one of the most productive fishing areas in the world’s 
oceans, and eastern boundary current, and significant lengths of volcanically and/or seis-
mically active plate boundaries.  By conducting novel, quantitative and interactive experi-
ments on globally significant processes expressed regionally and locally within the foot-
print of the RSN, we are launching a new era of ocean science that can provide answers 
to next generation questions we can no longer answer using more traditional ships and 
satellites. Examples of the interfaces between Scientific and Engineering Requirements for 
the RSN system will be delineated.

Delavan, S. K., Georgia Institute of Technology, Atlanta, USA, gth900g@mail.gatech.edu;
Webster, D. R., Georgia Institute of Technology, Atlanta, USA, dwebster@ce.gatech.edu
SIGNAL STRUCTURE IN BIVALVE EXCURRENT FLOW
Benthic predators, such as blue crabs (Callinectes sapidus), use dispersed chemicals to 
locate prey, such as bivalve clams,Mercenaria mercenaria. Most previous studies of this 
predator-prey interaction have concentrated on the predator behavior rather than the 
source characteristics controlled by the bivalve prey. Nevertheless, recent studies have 
shown that the source characteristics and ambient flow conditions greatly influence the 
structure of the chemical plume and therefore the information available. Source charac-
teristics that may be altered by bivalve behavioral response to ambient flow conditions 
include the excurrent flux, flow unsteadiness, and siphon behavior. We hypothesize that 
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certain combinations of source characteristics and ambient conditions may create a prey 
refuge by transporting minimal signal information downstream. In the current study, a 
Particle Image Velicometry (PIV) system was used to quantify the temporal pattern of the 
excurrent velocity of the benthic bivalve clam Mercenaria mercenaria under varying ambi-
ent flow conditions. Preliminary results suggest that in quiescent flow the clam excurrent 
is a vertically directed jet with unsteady excurrent velocity that appears to be periodic with 
time. The addition of a non-zero ambient velocity creates a flow pattern that resembles a 
vertical jet in cross-flow.

DELCROIX, T., IRD / LEGOS, Toulouse, France, thierry.delcroix@legos.obs-mip.fr;
DIVERRES, D., IRD, Brest, France, denis.diverres@ird.fr;
GOURIOU, Y., IRD, Brest, France, yves.gouriou@ird.fr;
IHILY, J. M., IRD, Nouméa, New Caledonia, jean-marc.ihily@noumea.ird.nc;
JACQUIN, S., IRD, Le Havre, France, stephane.jacquin@ird.fr;
MAES, C., IRD / LEGOS, Nouméa, New Caledonia, christophe.maes@noumea.ird.nc;
MORROW, R., CNAP / LEGOS, Toulouse, France, rosemary.morrow@legos.obs-mip.fr;
REVERDIN, G., CNRS / LOCEAN, Paris, France, Gilles.Reverdin@locean-ipsl.upmc.fr;
TECHINE, P., CNRS / LEGOS, Toulouse, France, philippe.techine@legos.obs-mip.fr;
VARILLON, D., IRD, Nouméa, New Caledonia, david.varillon@noumea.ird.nc
MONITORING SEA SURFACE SALINITY IN THE GLOBAL OCEAN FROM SHIPS 
OF OPPORTUNITY
Sea Surface Salinity (SSS) observations are needed to improve our understanding of the 
earth’s water cycle and climate variability. SSS has proven to be valuable for improving 
estimates of evaporation minus precipitation budget, describing and understanding cli-
mate variability at seasonal to decadal time scales, testing physical processes, assessing 
numerical model performances, improving mixed layer representation by assimilation 
technics used in operational oceanography, quantifying the role of salinity on sea level 
change, and improving El Nino prediction lead time. The importance of SSS in the climate 
system has motivated the development by European and USA/Argentina space agencies 
of dedicated satellite missions (SMOS and Aquarius) to enhance global observations. This 
presentation focuses on the French SSS Observation Service  (http://www.legos.obs-mip.
fr/observations/sss/), its strenght and potential developments. This service aims at col-
lecting, validating, archiving and distributing in situ SSS measurements derived from 
Voluntary Observing Ship programs, both for climate research and operational ocenanog-
raphy. Details will be given about instruments and softwares, management of real time 
data transmission, validation processes for real time and delayed mode data, with a special 
focus on derived products, climatic indices and recent scientific results.

Dellapenna, T. M., Texas A&M University at Galveston, Galveston, USA, dellapet@tamug.edu;
Majzlik, E. M., NCS Subsea, Inc., Houston, USA, eddie_majzlik@yahoo.com;
Noll, C. J., Texas A&M University, Galveston, USA, cjn7680@neo.tamu.edu;
Fielder, B. R., Texas A&M University, Galveston, USA, br_fielder@yahoo.com;
Pitkewicz, J., Texas A&M University, Galveston, USA, jpitkewi@aol.com;
Allison, M. A., University of Texas, Austin, USA, mallison@mail.utexas.edu
IMPACT OF HURRICANES ON THE INNER SHELF OF THE TEXAS COAST- 
EVIDENCE FROM HURRICANES CLAUDETTE AND RITA AND RELICT IMPACTS 
FROM THE GALVESTON SHOREFACE
Side scan sonar and CHIRP subbottom profiler surveys of the landfall sites shortly af-
ter the Category 1 Hurricane Claudette (Matagorda Peninsula, 2003) and Category 4 
Hurricane Rita (Sabine Bank, 2005) provided unique opportunities document seabed 
changes created by the storms. The Matagorda Peninsula survey revealed a 2 km wide 
band of shore-normal gutters and  a number of large pits, ranging from 10 to 100 m in 
diameter, 1 to 2 m deep. Follow up surveys reveal that within six months, the seabed 
contained a mottled surface of mixed sand and mud deposits where the pits had existed. 
Sabine Bank is a relict barrier island complex and surveys conducted both before and less 
than a month after Hurricane Rita revealed that the storm removed much of the modern 
Holocene mud, exposing a series of sand ridges. Surveys conducted seven months later re-
vealed the system had returned to pre-storm conditions. The inner shelf of Galveston has 
been extensively mapped with side scan sonar, mottled seabed along the middle section of 
the island provides evidence of previous impacts of the hurricane Claudette-scale storms.

Delworth, T. L., GFDL/NOAA, Princeton, USA, tom.delworth@noaa.gov;
Dixon, K. W., GFDL/NOAA, Princeton, USA, keith.dixon@noaa.gov;
Hurlin, W. J., GFDL/NOAA, Princeton, USA, bill.hurlin@noaa.gov;
Zhang, S., GFDL/NOAA, Princeton, USA, shaoqing.zhang@noaa.gov;
Rosati, A. J., GFDL/NOAA, Princeton, USA, tony.rosati@noaa.gov
DECADAL PREDICTABILITY OF THE AMOC AS SIMULATED IN THE GFDL 
CM2.1 MODEL
We review a suite of predictability experiments using the GFDL CM2.1 coupled climate 
model. Our focus is on decadal-scale predictability of the Atlantic Meridional Overturning 
Circulation (AMOC), along with any potential impacts on the near-surface ocean and 
atmospheric climate. Several ensembles of experiments were conducted; within each 
ensemble, all of the members were initialized from the same ocean state but differing 
atmospheric states. Consistent with previous modeling work, we find that there can be 
significant decadal scale predictability of the AMOC, although the level of predictability is 
highly variable. The associated atmospheric predictability appears modest, although it is 
unclear to what extent this may be related to model deficiencies, including relatively coarse 
model resolution. In order to realize whatever predictability may arise in the real climate 

system, satisfactory methods of initializing the climate system must be developed. We also 
describe results that explore the ability of the modern observing system to 
initialize the AMOC. 

Dengg, J., IFM-GEOMAR, Leibniz Institute of Marine Sciences, Kiel, Germany, jdengg@
ifm-geomar.de;

Knickmeier, K., CAU Kiel, Cluster of Excellence , Kiel, Germany, kknickmeier@uv.uni-kiel.de;
Neuhaus, R., Integr. Gesamtschule Friedrichsort, Kiel, Germany, reimert.neuhaus@web.de
ATTRACTING STUDENTS TO SCIENCE: NAT-WORKING  ‘MARINE RESEARCH’ 
FROM A SCIENTIST’S POINT OF VIEW
NaT-Working ‘Marine Research’ is a program in which secondary schools and research 
institutions in Kiel, Germany, have built up a competence network in educational out-
reach based on ocean sciences. In joint and multidisciplinary projects of scientists and 
school students, different aspects of ocean research are studied. Projects extend from a 
few days to one school year and include theoretical approaches, laboratory experiments 
and field trips with research vessels. An important aspect for schools and researchers is 
that these projects are not selected from a pre-defined menu but tailored to individual 
needs of schools and time-schedules of researchers. Another premise is the emphasis on 
mutual benefits from these activities: the research institution offers time and resources for 
education, and in return receives support from schools for public outreach activities and 
sometimes even for scientific work. By restricting the program to a comparatively small 
number of schools and students, it remains manageable, and by emphasizing the need for 
public presentation of the results at open days or conferences, the impact of the efforts is 
multiplied for larger audiences.

Dennis-Duke, B. T., Scripps Institution of Oceanography, La Jolla, USA, bdennisduke@
gmail.com;

Castillo, P., Scripps Institution of Oceanography, La Jolla, USA, pcastillo@ucsd.edu
CHARACTERIZING TAHITIAN MARINE SEDIMENTS: AN ANALYSIS OF COARSE 
AND FINE GRAINED VOLCANICLASTICS
In October 2005, the Integrated Ocean Drilling Program launched Expedition 310 to the 
coast of Tahiti, French Polynesia.  The purpose of this mission was to establish patterns in 
sea level rise since the Last Glacial Maximum (25,000 to 10,000 cal. yr. BP) by coring and 
dating the reef terraces that age seaward of the living barrier reef.  Upon retrieving these 
cores, mission scientists found that samples contained not only coral relics, but an abun-
dance of sediment eroded from the volcanic rock that comprises the island of Tahiti.   The 
purpose of this study is to provide an in-depth analysis of these volcaniclastic sediments.  
First, the volcanic clasts found entrained within the coarser grained sediments are char-
acterized chemically and correlated to their parent rocks.  Second, the finer sediments are 
analyzed for major/trace element concentrations and carbon content in order to diagnose 
depositional conditions.  Finally, to suit the overall mission of Expedition 310, data from 
two geographically disparate cores are compared to determine the effect of sea level rise 
on the Tahitian environment.

Deonarine, A., Duke University, Durham, USA, ad46@duke.edu;
Lau, B., Duke University, Durham, USA, boris.lau@duke.edu;
Hsu-Kim, H., Duke University, Durham, USA, hsukim@duke.edu
ROLE OF NATURAL ORGANIC MATTER DURING THE PRECIPITATION OF 
NANOPARTICULATE HGS(S) AND OTHER METAL SULFIDES
Natural organic matter increases the apparent solubility of HgS(s) in sediment porewater 
and in the water column. This apparent increase in solubility may be explained by the 
presence of nanoparticulate HgS species. Hg may also adsorb to nanoparticles of other 
metal-sulfides produced in sulfidic environments. These nanoparticulate Hg species 
may ultimately be controlling ‘soluble’Hg speciation in sediment porewater and, thus, 
controlling biological Hg uptake. In this study we investigated homogeneous nucleation 
and aggregation of nanoparticulate HgS(S) and ZnS(S) in the presence of low molecular 
weight organic acids and humic acid in experimental solutions initially containing dis-
solved metal and S(-II) at concentrations corresponding to oversaturation. Our results 
demonstrated that the rates of aggregation for HgS(s) and ZnS(s) were significantly slower 
in the presence of humic acid, cysteine and thioglycolate. In contrast, organics such as 
oxalate, glycolate and serine had little to no effect on particle growth rates relative to the 
bare metal-sulfide particles. These results implicate a potential mechanism for stabilizing 
HgS and other metal-sulfide colloids in natural waters.

deRada, S., Naval Research Laboratory, Stennis Space Center, USA, derada@nrlssc.navy.mil;
Shulman, I., Naval Research Laboratory, Stennis Space Center, USA, shulman@nrlssc.navy.mil;
Kindle, J. C., Naval Research Laboratory, Stennis Space Center, USA, kindle@nrlssc.navy.mil;
Anderson, S., Naval Research Laboratory, Stennis Space Center, USA, cayulas@nrlssc.

navy.mil
NUMERICAL EVALUATION OF BOUNDARY FORCING FROM GODAE GLOBAL 
PRODUCTS IN THE US WEST COAST
The GODAE products from 1/12-degree Global HYCOM and 1/8-degree Global NCOM 
models are evaluated as providers of initial and open boundary conditions for the regional 
and coastal models of the US West Coast. The NCOM-based California Current regional 
and Monterey Bay coastal bio-physical models are nested within the Global models and 
are forced with atmospheric fluxes from the Coupled Ocean-Atmosphere Mesoscale 
Prediction System (COAMPS). The regional California Current model simulations are run 



8�

Meeting Abstracts ASLO/AGU/TOS/ERF

at 1/12-degree and 1/25-degree grid resolutions and are also used to provide open bound-
ary forcing for the Monterey Bay coastal model which is implemented on an orthogonal 
curvilinear grid with horizontal resolution reaching 1Km. The numerical studies of these 
nested simulations are focused on the Monterey Bay area, where many observations were 
collected from an extensive field program (Adaptive Sampling And Prediction) conducted 
in the summer of 2006. A number of statistical comparisons are used to provide error 
metrics and a quantitative assessment of the predictive skill of each model.

Deshayes, J., WHOI, Woods Hole, USA, jdeshayes@whoi.edu;
Straneo, F., WHOI, Woods Hole, USA, fstraneo@whoi.edu;
Spall, M. A., WHOI, Woods Hole, USA, mspall@whoi.edu
MECHANISMS OF VARIABILITY IN A CONVECTIVE BASIN
The oceanic poleward heat transport and the meridional overturning circulation are 
strongly affected by what happens in convective basins, where dense water is formed. 
Interannual variability in the formation and export of dense water is mostly due to changes 
in the two main drivers: local buoyancy fluxes and the remotely-forced circulation. Their 
relative contribution is investigated by using an idealized model for a convective basin. This 
model consists of two isopycnic layers. Dense water formation is induced by buoyancy loss 
in the interior, which is at rest. Newly formed dense water is transmitted to the surrounding 
boundary current through parameterized eddy fluxes. The inflow conditions in the bound-
ary current, i.e. the thickness of dense water and the barotropic velocity, represent the 
influence of the remotely-forced circulation. When applied to the Labrador Sea, the model 
suggests that variability in the formation of Labrador Sea Water simply integrates the atmo-
spheric buoyancy forcing on decadal timescale, whereas variability in the export of water as 
dense as Labrador Sea Water is directly related to the subpolar gyre variability.

Dettmann, E. H., USEPA, ORD/NHEERL/Atlantic Ecology Division, Narragansett, USA, 
dettmann.edward@epa.gov

FACTORS INFLUENCING NITROGEN-CHLOROPHYLL RELATIONSHIPS FOR 
TEN ESTUARIES ON THE U.S. ATLANTIC AND GULF OF MEXICO COASTS
Regression relationships between summer concentrations of total (inorganic + organic) 
nitrogen and phytoplankton chlorophyll a in surface water have been developed for nine 
estuaries on the U.S. Atlantic coast and one adjacent to the Gulf of Mexico. Four of these 
systems are estuarine embayments and six are river-dominated estuaries. All systems 
show substantial year-to-year variability in relationships between total nitrogen (TN) and 
chlorophyll a. Freshwater inflow and temperature appear to influence year-to-year vari-
ability in response. Comparisons among estuaries are made using data averaged over sev-
eral summers. Such relationships between TN and chlorophyll a are similar for all estua-
rine embayments, with any differences explained by water clarity. Relationships between 
TN and chlorophyll a concentrations for river-dominated estuaries are weaker and more 
system-specific than for estuarine embayments. However, when data for river-dominated 
systems are analyzed within zones having narrow ranges of water clarity, relationships for 
most systems strengthen and become more similar. Important factors influencing time-
averaged response of chlorophyll a to TN in these ten systems are estuary type (embay-
ment vs. river-dominated), and the magnitude and spatial distribution of water clarity.

Deutsch, C., Univerity of California, Los Angeles, Los Angeles, USA, cdeutsch@atmos.
ucla.edu;

Ito, T., Colorado State University, Fort Collins, USA, ito@atmos.colostate.edu
THE POWER SPECTRUM AND VERTICAL STRUCTURE OF THERMOCLINE 
OXYGEN VARIABILITY
The observed variability of dissolved O2, now documented in every ocean basin, appears 
to be especially strong at decadal time scales and at the base of the ventilated thermocline. 
We propose novel hypotheses for these two recurrent features, illustrating them with an 
idealized model of the oxygen cycle forced by random physical and biological fluctua-
tions. The response of O2 to those fluctuations is strongly damped at time scales shorter 
than that of thermocline ventilation, producing a red spectrum even without any distinct 
decadal climate forcing. The O2 spectrum may be further modulated by the coupling 
between physical and biological sources of O2 variability. The vertical structure of O2 vari-
ance is influenced by the basin-scale isopycnal O2 gradient in the mean state, because it 
determines the magnitude of O2 anomalies produced by circulation variability. Both hy-
potheses find support in observations and in GCM experiments. Our results suggest that 
along with long-term climate change, stochastic processes may be an important influence 
on the variability of biogeochemical tracers in the ocean interior.

Dever, E. P., Oregon State University, Corvallis, OR, USA, edever@coas.oregonstate.edu;
Kudela, R., University of California, Santa Cruz, Santa Cruz, CA, USA, kudela@ucsc.edu;
Dugdale, R. C., San Francisco State University, San Francisco, CA, USA, rdugdale@sfsu.edu;
Wilkerson, F., San Francisco State University, San Francisco, CA, USA, fwilkers@sfsu.edu;
Dorman, C. E., Scripps Institution of Oceanography, La Jolla, CA, USA, clive@coast.ucsd.edu;
Largier, J. L., University of California, Davis, Davis, CA, USA, jlargier@ucdavis.edu
WIND FORCING AND PHYSICAL, NITRATE AND FLUORESCENCE VARIABILITY 
IN THE SURFACE BOUNDARY LAYER OVER THE NORTHERN CALIFORNIA 
SHELF
The northern California shelf exhibits an archetypal spring and summer upwelling/re-
laxation cycle whose physical, nutrient, and fluorescence variability is well described.  
Variability in other seasons is not described as well.  We review and contrast the spring 

and summer variability to that in fall and winter using data from the NSF Coastal Ocean 
Processes (CoOP) Wind Events and Shelf Transport (WEST) program.  Data include 
meteorological and physical oceanographic parameters from a dense buoy array over the 
shelf and nitrate and chlorophyll fluorescence over the mid-shelf near Bodega Bay, CA. 
During spring and summer upwelling, the surface boundary layer can extend to 30 m or 
more.   The cold, nitrate rich upwelled water is clear with low fluorescence.  Relaxation 
events are accompanied by surface warming, a shallower surface boundary layer and 
fluorescence peaks. Surface nitrate levels rapidly decrease to zero. In late summer, relax-
ation events lengthen and fluorescence often increases.  Some of the highest fluorescence 
levels occur during fall.  In winter and early spring, relatively low fluorescence and surface 
nitrate co-exist, however the nitrate is seldom drawn down to zero.  

Devlin, Q. B., University of Miami, Miami, USA, q.devlin@umiami.edu;
Mead, R. N., University of North Carolina Wilmington, Wilmington, USA, meadr@uncw.edu;
Swart, P. K., University of Miami, Miami, USA, pswart@rsmas.miami.edu
STABLE CARBON ISOTOPES OF LIPIDS IN CORAL AND ZOOXANTHELLAE 
TISSUES AND THEIR SUGGESTED CONTRIBUTION TO THE VARIATION OF 
RESPIRATORY CARBON DIOXIDE
The concentration of lipids and their stable carbon isotopic composition has been mea-
sured in the organic tissues of corals and their associated zooxanthellae from Montastraea 
faveolata. These samples were collected monthly from the Florida reef tract between 
1995 and 1996 at a number of different reefs. The δ 13C values of lipids were found to be 
significantly lower than bulk tissue values for both coral and zooxanthellae. The δ 13C 
values of the lipids from coral tissue range from -20.32 0/00 to -14.06 0/00, and the lipids of 
the zooxanthellae range from -22.04 0/00 to -13.98 0/00. The lipids were most depleted in 13C 
in the fall, and most enriched in the spring. Results of this study suggest that the seasonal 
trends seen in respiratory CO2 of scleractinian corals previously noted may be linked to 
variation in the amount of lipids composing the coral’s respiratory material. The origin of 
the seasonal variations in the isotopic composition of the lipids may be related to carbon 
limitation or variations in the seasonal cycle of δ 13C in the coral reef environment.

Devol, A. H., University of Washington , Seattle, USA, devol@u.washington.edu;
Newton, J., University of Washington , Seattle, USA, newton@apl.washington.edu;
Kawase, M., University of Washington, Seattle, USA, kawase@u.washington.edu
HYPOXIA AND FISH KILL EVENTS IN HOOD CANAL, WASHINGTON STATE
Temperate fjords of the world are naturally prone to hypoxia in their deep waters.  
Increasing human population in coastal areas around the world with the concomitant 
increase of anthropogenic nutrient inputs has only intensified this condition.  One such 
fjord is Hood Canal, part of the Puget Sound system in Washington State where hypoxic 
episodes have increased in frequency during the last decade.  Hypoxic events were se-
vere enough in 2002, 2003 and 2006 to trigger fall fish kill events.  During the 2006 event 
autonomous moored profiling systems provided insight into the mechanisms of the fish 
kill.  Data from these profilers showed that oxygen depletion was more intense in 2006 
than in 2005, a year of severe hypoxia but no fish kill.  The fish kill itself was triggered by a 
wind-driven upwelling event that brought low oxygen water to the surface resulting in dis-
solved oxygen concentrations below about 0.5 mg/L throughout the entire water column.  
Although the duration of this condition was less than 24h, it was sufficient to produce an 
expansive fish kill. A numerical simulation of the water mass movements during this event 
with and without wind confirm that winds of the magnitude observed result in upwelling 
from the depths of the hypoxic waters and this upwelling happens in the locations were 
the fish kills were observed.  These observations show the need for high frequency sam-
pling to understand these short-term but ecologically significant events.   

DeVries, T. J., University of California, Irvine, Irvine, USA, tdevries@uci.edu;
Primeau, F. W., University of California, Irvine, Irvine, USA, fprimeau@uci.edu
SENSITIVITY OF OCEAN CIRCULATION AND TRACER DISTRIBUTIONS TO 
SMALL CHANGES IN SURFACE HEAT AND FRESHWATER FLUXES
Sediment cores retrieved from the ocean floor reveal significant changes in the distribu-
tion of many chemical tracers in the ocean on timescales of hundreds to thousands of 
years.  Changes in the distribution of tracers over time have been used to infer changes in 
the characteristics of the large-scale ocean circulation.  In this study, we vary the surface 
heat and freshwater fluxes in a three-dimensional coarse-resolution ocean general circula-
tion model (OGCM) to show that the distribution of chemical tracers in the ocean can 
undergo significant changes with very little change in the values of some key ocean circu-
lation components.  For example, we show that variations in radiocarbon age in the North 
Atlantic on the order of that observed on glacial-interglacial timescales can be achieved 
with little change in either the strength of the meridional overturning circulation or in the 
northward heat and freshwater transports by the ocean.  Our results indicate that large 
changes in tracer distributions may not necessarily imply large changes in the large-scale 
ocean circulation or heat transport.

Dewar, W. K., FSU, Tallahassee, USA, dewar@ocean.fsu.edu;
Hogg, A. M., ANU, Canberra, Australia, andy.hogg@anu.edu.au
THOUGHTS ON THE MESOSCALE, MIXING AND TOPOGRAPHY
Dissipation of energy from mesoscale, or ‘balanced’, flow is an important unresolved prob-
lem in oceanography.  Recent observations of elevated mixing over complex topography 
suggests interactions between the mesoscale and topography results in transfers from 
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balanced flows to unbalanced flows.  Analytical and numerical examinations of the me-
chanics of such interactions are described.

Dewey, R. K., University of Victoria/VENUS Project, Victoria, Canada, rdewey@uvic.ca;
Tunnicliffe, V., University of Victoria/VENUS Project, Victoria, Canada, verenat@uvic.ca
VENUS: TWO YEARS OF EXPERIENCE AND RESULTS FROM A CABLED 
OBSERVATORY
The Victoria Experimental Network Under the Sea (VENUS) is a cabled ocean observa-
tory, with arrays near southern Vancouver Island, in both Saanich Inlet and the Strait 
of Georgia. The first array was deployed in February 2006 with an observatory node at 
100m depth in Saanich Inlet. The second array, with nodes at 300 and 170m was deployed 
in the Strait of Georgia in the fall of 2007. The fibre optic cabled observatory allows for 
unprecedented power and bandwidth to and from instruments connected to the observa-
tory nodes. Data is retrieved and available over the web in near real-time. Preliminary 
instruments include standard oceanographic devices such as CTDs and ADCPs, as well 
as inverted echo-sounders, broadband hydrophones, dissolved gas sensors, settling traps, 
and a user controllable pan and tilt digital camera. Advanced systems under develop-
ment include a dedicated sediment and delta dynamics laboratory. The data archive and 
instrument access are provided through the VENUS web site (http://www.venus.uvic.ca/), 
where galleries can be searched and data products requested. An overview of the observa-
tory infrastructure, some preliminary scientific results, and how new users can access the 
facility will be presented.

Di Lorenzo, E., Georgia Tech, Atlanta, USA, edl@gatech.edu;
Schneider, N., University of Hawaii, Honolulu, USA
NORTH PACIFIC GYRES OSCILLATION EXPLAINS OCEAN CLIMATE AND 
ECOSYSTEM CHANGE IN THE CALIFORNIA CURRENT
Decadal fluctuations of salinity and key biological variables in the Northeast Pacific over 
the past 50 years have been well documented and are thought to be related to climate 
change. Dramatic fluctuations in salinity, nutrients, chlorophyll, zooplankton biomass, fish 
stocks and seabirds, however, are often poorly correlated with the most widely used index 
of large scale climate variability in the region, the Pacific Decadal Oscillation (PDO). Here 
we define a new index of climate change, the North Pacific Gyres Oscillation (NPGO) and 
show that it is significantly correlated with previously unexplained fluctuations of salinity, 
nutrients and chlorophyll. Fluctuations in the NPGO are driven by regional and basin-
scale variations in wind-driven upwelling and horizontal advection - the fundamental 
processes controlling salinity and nutrient concentrations. Nutrient fluctuations drive 
concomitant changes in phytoplankton concentrations, and may force similar variability 
in higher trophic levels. The NPGO thus provides a strong indicator of fluctuations in the 
mechanisms driving planktonic ecosystem dynamics. Observations and global warming 
simulations show the NPGO amplitude to be increasing over the last 50 years; we expect 
the dynamics underlying the NPGO to play increasingly dominant roles in forcing decadal 
changes in marine ecosystems.

Diamessis, P. J., Cornell University, Ithaca, NY, USA, pjd38@cornell.edu
BENTHIC TURBULENCE INDUCED BY NONLINEAR INTERNAL WAVES OF 
DEPRESSION
Results are presented from parallel spectral multidomain 3-D Direct Numerical 
Simulations (DNS) of the time-dependent boundary layer generated in the footprint of a 
fully Nonlinear Internal Wave (NLIW) of depression. A frame of reference propagating 
at the wave phase speed is employed with wave Reynolds numbers reaching as high as 
105. The global instability of the separated wave-induced boundary layer produces benthic 
eruptions characterized by the ejection of vortices high into the water column. The ef-
fect of developing transverse instabilities on the spanwise coherence of shed vortices is 
examined. The energetics of the benthic boundary layer are quantified in terms of near-
bed kinetic energy and dissipation rates and the structure of the bottom shear stress field. 
Depth-time plots of vorticity produced by virtual sensors spanning the lower 10% of the 
water column are compared with corresponding diagrams obtained from the CMO96 
field experiment. A strong qualitative similarity is observed, suggesting that the mecha-
nisms observed in the DNS are operative in the field. Finally, possible improvements are 
discussed for existing ADV-based parameterizations of along propagation-path NLIW 
energy losses through bottom interactions.

Dias, J. F., University of SÍ£o Paulo/Instituto Oceanogr¡fico, Sao Paulo, Brazil, junedias@
usp.br;

Rocha, M. L., University of SÃ£o Paulo/Instituto Oceanogr¡fico, Sao Paulo, Brazil, ifla-
quer@io.usp.br;

Schmidt, T. C., University of SÃ£o Paulo/Instituto Oceanogr¡fico, Sao Paulo, Brazil, tcss-
chmidt@yahoo.com.br;

Morais, D. B., University of SÃ£o Paulo/Instituto Oceanogr¡fico, Sao Paulo, Brazil, diegob-
morais@yahoo.com.br

MULTIDECADAL VARIATIONS IN BIODIVERSITY OF FISHES IN AN IMPACTED 
The estuary of Santos, Brazil, is one of the most affected by anthropogenic actions of 
South America, but it has an important role as rearing and residence grounds for the 
fish community. This study has evaluated multidecadal variations in its fish community 
structure. The ichthyofauna yielded 95 species and 29 families (only one elamobranch). 
The fish community structure presents high abundance, biodiversity and richness, and is 

similar to that from 20 years ago. Some differences rose, suggesting that Santos Bay is an 
impacted area yet: only Sciaenidae amounted 73% of catch in numbers, and three species 
to more than 80%; there was a decrease of abundance  and size of large predators, and of 
the relative importance of some species; the most abundant species is still the same but its 
importance is higher than before. After 20 years of improvement of environmental qual-
ity, questions as how to deal with this findings in an underdevelopment country with little 
past information; or the supposed benefits of the environmental protection actions; or the 
degree of resilience of the community and the way how to measure it, come up.

Diaz, G., NOAA Fisheries SEFSC, Miami, USA, guillermo.diaz@noaa.gov;
Rivero, C., NOAA Fisheries SEFSC, Miami, USA, carlos.rivero@noaa.gov;
Goni, G., NOAA OAR AOML, Miami, USA, gustavo.goni@noaa.gov;
Bringas, F., University of Miami / CIMAS, Miami, USA, francis.bringas@noaa.gov
THE LINK BETWEEN BLUEFIN TUNA AND OCEAN ENVIRONMENTAL 
CONDITIONS
The bluefin tuna is considered one of the most economically valuable species of tuna in 
the North Atlantic.  The high demand for bluefin tuna in the international markets has put 
this stock under heavy fishing pressure in recent years.  Given the economical importance 
of the bluefin tuna fishery and the concerns regarding the depleted status of this stock, 
it is of utmost importance that we understand how environmental conditions affect the 
behavior and mortality of this species.  This knowledge will aid fishery managers balance 
pressure on this stock from the fishing industry and the environment.  In order to support 
this effort, we are linking information on oceanographic environmental conditions derived 
from satellite observations, such as sea surface and subsurface temperatures, surface 
dynamics, and water color to bluefin tuna catch and effort data.  The combination of these 
data sets will make it possible to associate patterns in the distribution of bluefin tuna and 
fishing effort to oceanographic conditions and features.  Quantifying these relationships 
and understanding the mechanisms that drive them has enhanced our ability to sustain-
ably manage this species.

Diaz, J. M., Georgia Tech, Atlanta, USA, julia.diaz@gatech.edu;
Ingall, E. I., Georiga Tech, Atlanta, USA, ingall@eas.gatech.edu;
Benitez-Nelson, C. R., University of South Carolina, Columbia, USA, cbnelson@geol.

sc.edu;
Brandes, J. A., Skidaway Institute of Oceanography, Savannah, USA, jay.brandes@skio.

usg.edu
A NOVEL MECHANISM FOR MARINE PHOSPHORUS SEQUESTRATION VIA 
BURIAL AND TRANSFORMATION OF DIATOM-DERIVED POLYPHOSPHATE IN 
SEDIMENTS
Excess nutrient phosphorus is removed from wastewater by inducing sludge bacteria to 
synthesize polyphosphate.  Here, we describe a similar, natural mechanism by which dis-
solved phosphate in marine surface waters is sequestered by polyphosphate forming diatoms 
and then transported to sediments as these polyphosphate-laden organisms senesce and sink.  
Cultured marine algae grown under phosphorus replete conditions have previously been 
shown to store significant phosphorus as inorganic polyphosphate.  But our findings repre-
sent the first instance in which natural communities of common marine diatoms have been 
shown to synthesize polyphosphate under sub-micromolar dissolved phosphate concentra-
tions.  Further, our results suggest that polyphosphate may nucleate the authigenic formation 
of calcium phosphate minerals in marine sediments.  Thus, the transport of polyphosphate 
from its planktonic origin in surface waters to the underlying sediment, followed by subse-
quent mineral transformation provides a critical “biological pump” mechanism for the long-
term sequestration of water column derived phosphorus in marine sediments.  Importantly, 
this phosphorus removal mechanism may explain the puzzlingly dispersed distribution of 
fine-grained apatites observed in marine sediments worldwide.

Diaz, R. J., College of William and Mary, VIMS, Gloucester Pt., USA, diaz@vims.edu
HYPOXIA, A PARADOX OF EUTROPHICATION
The vast majority of our current marine hypoxic zones (about 200 documented cases) 
have developed over the last 50 years in response to anthropogenic forcing, through in-
creased nutrient loadings and subsequent eutrophication.  Until the 1950s, reports of mass 
mortality caused by lack of oxygen were limited to small systems with histories of oxygen 
stress.  In the 1960s the number of systems with reports of hypoxia-related problems 
started to increased, in the 1970s and 1980s there was an explosive growth in systems with 
reports of hypoxia.  By the 1990s most estuarine and marine systems in close proximity 
to population centers had reports of hypoxia or anoxia.  There is encouraging news, since 
2000, with some large systems such as the Black Sea and Boston Harbor responding posi-
tively to decreased anthropogenic stressors.  While development of low dissolved oxygen 
is the most widespread deleterious consequence of eutrophication, hypoxic area can be 
reduced or eliminated through management of nutrient or organic inputs.  The rate and 
trajectory of recovery from hypoxia are functions of a system’s resilience, and will be the 
focus of this presentation.

Dickens, A. F., Mount Holyoke College - Chemistry Department, South Hadley, MA, 
USA, dickens@mtholyoke.edu;

Montlucon, D. B., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, 
dmontlucon@whoi.edu;

Kenna, T. C., Lamont-Doherty Earth Observatory, Palisades, NY, USA, tkenna@ldeo.
columbia.edu;
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Baldock, J. A., CSIRO Land and Water, Glen Osmond, SA, Australia, jeff.baldock@csiro.au;
Eglinton, T. I., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, teglin-

ton@whoi.edu
A HISTORICAL RECORD OF PARTICULATE ORGANIC CARBON EXPORTED 
FROM THE OB RIVER, SIBERIA
Permafrost soils and peat bogs in northern watersheds store vast amounts of organic carbon 
(OC) for many millennia, and these reservoirs are believed to be susceptible to destabilization 
by climate change.  We characterized the properties of particulate OC exported from the Ob 
River, Siberia, and deposited in a deltaic lake to assess whether this large arctic river exports 
significant amounts of permafrost-derived particulate OC and to determine how these prop-
erties have changed over time.  Bulk elemental (C and N), stable carbon, radiocarbon, lignin 
phenol and nuclear magnetic resonance (NMR) analyses reveal dramatic differences in the 
quality of the OC deposited in this lake over the last century, with OC ages ranging between 
300 and 2400 years.  These data likely result from mixing of old, plant-derived OC that has 
been stored in the watershed for millennia with younger, algal-derived OC.  Compound-
specific radiocarbon analyses of higher plant wax biomarkers extracted from these sediments 
confirm that plant-derived OC within this sediment is significantly pre-aged.

Dickman, B. D., Georgia Institute of Technology, Atlanta, USA, gtg163t@mail.gatech.edu;
Jackson, J. L., Georgia Institute of Technology, Atlanta, USA, jennifer.jackson@gatech.edu;
Webster, D. R., Georgia Institute of Technology, Atlanta, USA, dwebster@ce.gatech.edu;
Weissburg, M. J., Georgia Institute of Technology, Atlanta, USA, marc.weissburg@biology.

gatech.edu
REAL-TIME TURBULENT ODOR PLUME QUANTIFICATION: I. SIGNAL 
STRUCTURE PERCEIVED BY BLUE CRABS
Many aquatic arthropods locate prey and engage in social interactions strictly by tracking 
dispersed chemicals in benthic boundary layers.  In a turbulent flow, the received chemical 
concentration signal is chaotic and unpredictable.  We have developed a three-dimension-
al laser-induced fluorescence (3DLIF) system to measure the odor field around an actively 
tracking blue crab (Callinectes sapidus).  Blue crabs receive chemical stimuli at several lo-
cations, including the antennules and the distal tips of the legs, hence necessitating the 3D 
measurements.  The 3DLIF measurements have a spatial resolution of about 1 mm, which 
is larger than the smallest scales of the concentration field but presumably is similar to the 
chemosensory resolution of C. sapidus.  Animal movements during successful location 
of a prey mimic are compared with simultaneous odorant concentration measurements 
within zones around the antennules and legs.  Concentration records within the sampling 
zones determine when bilateral contrast induces a turn or when concentration bursts at 
the antennules induce upstream movement.

Diederick, L. K., Smithsonian Marine Station at Fort Pierce, Fort Pierce, USA, diederick@si.edu
LIVING IN A BACTERIAL WORLD: NEW PERSPECTIVES FOR TEACHING OLD 
CONCEPTS
Bacteria are in us, on us and all around us, but humans are not the only organisms to 
maintain constant associations with microbes. There is much to be discovered about the 
interactions between coral animals and the microbial community, and researchers at the 
Smithsonian Marine Station at Fort Pierce (SMSFP) are looking for answers by investigat-
ing the early life stages of two Caribbean corals, Porites astreoides and Acropora palmata.  
Coral microbiology provides an exceptional framework for teaching fundamental scientific 
concepts, but because this research is still in its infancy, it is rarely accessible for discussion 
in the classroom. SMSFP researchers and educators collaborated to develop an interactive 
teacher workshop based on that framework. The workshop “Coral Reefs: Bacterial Worlds” 
presents new perspectives on teaching the concept of symbiosis, draws on examples of 
marine animal-bacterial symbioses to discuss the evolution of complex life, and introduces 
microscopy, DNA extraction, and PCR and DNA sequencing, which are used at SMSFP to 
investigate microbiology and symbiosis in the marine environment. Here I present current 
coral-bacterial research and highlight key messages of the teacher workshop.

Dierberg, F. E., DB Environmental, Inc., Rockledge, USA, woody@dbenv.com;
DeBusk, T. A., DB Environmental, Inc., Rockledge, USA, tom@dbenv.com;
Jackson, S. D., DB Environmental, Inc., Rockledge, USA, scott@dbenv.com;
Owens, P., DB Environmental, Inc., Rockledge, USA, patrick@dbenv.com;
Kharbanda, M., DB Environmental, Inc., Rockledge, USA, michelle@dbenv.com;
Grace, K. A., DB Environmental, Inc., Rockledge, USA, kevin@dbenv.com;
Juston, J., DB Environmental, Inc., Rockledge, USA, juston@telia.com
USING TRACERS FOR QUANTIFYING TRANSPORT PROCESSES IN LARGE-
SCALE CONSTRUCTED WETLANDS
Chemical tracers (rhodamine-WT and LiCl) were injected into large-scale (147-928 ha) 
surface flow wetlands designed to remove phosphorus (P) from agricultural drainage 
waters in south Florida, USA. Analysis of the tracer response curves provided quanti-
fied parameters (effective hydraulic residence time, dispersion coefficient, residence time 
distribution, and tanks-in-series number)that provided a means of comparing hydraulic 
performance among wetlands. Internal monitoring of tracer and P concentrations yielded 
two-dimensional time series plots that identified which areas within a wetland were 
receiving most of the flow, and whether P removal was impaired because of hydraulic 
constraints. Because of the uneven wetland bottom topography and distribution of aquatic 
vegetation, preferential flow paths developed within most of the wetlands. This resulted in 
short circuiting in some parts of the wetland, while other areas were rendered as

Dierssen, H. M., University of Connecticut, Groton, USA, heidi.dierssen@uconn.edu;
Burdige, D., Old Dominion University, Norfolk, USA, dburdige@odu.edu;
Drake, L. A., U.S. Coast Guard Academy, New London, USA, lisa.a.drake@uscg.mil;
Zimmerman, R. C., Old Dominion University, Norfolk, USA, RZimmerm@odu.edu
EPISODIC CARBON EXPORT OF BENTHIC MACROALGAE FROM THE GREAT 
BAHAMA BANK TO THE DEEP SEAFLOOR VISIBLE FROM SATELLITE IMAGERY
The export of carbon to the deep sea is generally calculated from estimates of total pro-
duction of organic matter by phytoplankton.  The contribution of carbon exported from 
shallow banks and bays to the deep sea is considered insignificant to the total carbon 
export and is not included in traditional biogeochemical models.  Here, we describe a 
Langmuir supercell event that occurred in the Bahamas Banks, one of the largest shallow 
water carbonate platforms on Earth.  We observed organized and regular rows of ephem-
eral macroalgae on the seafloor near the Exumas in the eastern Bahamas Banks coincident 
with a high wind event.  Ocean color imagery from MODIS and SeaWiFS obtained before 
and after the wind event revealed a loss of ~675 km2 of benthic algae from the Bank.  We 
hypothesize that this negatively buoyant macroalgae, Colpomenia, was swept into the 
Tongue of the Ocean and sank to the seafloor.  From a mass balance approach, this rep-
resents ~2 x108 kg C transported off the shelf into the deep ocean in a single event and 
~0.7% of current estimates of total carbon exported daily to the deep sea. Remote sensing 
technology in optically shallow water systems may be useful in assessing the frequency of 
these types of episodic events and their implications on global carbon export to the deep 
sea.

Dietrich, D. E., National Taiwan University, Taipei, Taiwan ROC, dietrich@nmia.com;
Tseng, Y. H., National Taiwan University, Taipei, Taiwan ROC, yhtseng@as.ntu.edu.tw;
Bowman, M. J., State U. of New York, Stony Brook, USA, malcolm.bowman@stonybrook.edu;
Piacsek, S. A., Naval Research Laboratory, Stennis Space Center, USA, piacsek@nrlssc.

navy.mil
SENSITIVITY OF MAJOR OCEAN CURRENTS TO PARAMETERIZED INTERNAL 
WAVES
Increasing HORIZONTAL eddy viscosity and diffusivity to parameterize baroclinic eddies 
increases isopycnal slopes between the GS and shelfslope density current, and reduces the 
observed isopycnal flattening that is important in nonlinear baroclinic eddy equilibration. 
However, unresolved internal waves may mix horizontal momentum VERTICALLY faster 
than implied by conventional vertical eddy viscosity (Polzin, et al., 2007) while giving less 
watermass mixing unless they break. Here, we explore using MUCH bigger than conven-
tional VERTICAL eddy viscosity -- in the framework of a coupled Mediterranean Sea and 
North Atlantic Ocean model that is well validated by amplitudes and distributions of 2nd and 
3rd moments of surface height compared to satellite altimetry, and by its accurate simulation 
of Mediterranean Overflow Water depth penetration and associated density current -- while 
using much smaller vertical eddy diffusivity to maintain the observed thin pycnocline. Vertical 
viscosity affects vertical transport of horizontal momentum and thus also vortex stretching by 
kinematic conditions at the bottom and dissipation by bottom drag.

Dietz, M. E., University of South Florida, College of Marine Science, St Petersburg, USA, 
mdietz@marine.usf.edu;

Van Vleet, E. S., University of South Florida, College of Marine Science, St Petersburg, 
USA, vanvleet@marine.usf.edu;

Hollander, D. J., University of South Florida, College of Marine Science, St Petersburg, 
USA, davidh@marine.usf.edu

A MULTIPROXY APPROACH TO INVESTIGATING ECOSYSTEM CHANGE 
IN RESPONSE TO THE DEVELOPMENT OF MODERN AND HISTORIC LOW-
OXYGEN CONDITIONS ON THE LA CONTINENTAL SHELF
The Louisiana (LA) continental shelf is affected by seasonal hypoxia that appears to be 
largely influenced by anthropogenic factors. Sedimentary faunal studies document that 
modern hypoxia has increased in severity since 1950, corresponding with increasing use 
of agricultural nutrients. These studies also show that many low-oxygen events of similar 
severity occurred prior to anthropogenic influences.  Complimentary organic geochemical 
studies have identified changes in the dominant source of carbon from terrestrial to ma-
rine in conjunction with modern hypoxia, and have shown that oscillations between car-
bon sources occurred during older low-oxygen events. However, little is known about how 
the marine ecologic community responds to the development of hypoxia at present or in 
the past. Molecular analyses of specific biomarkers from sediment cores document abun-
dance changes during pre-anthropogenic and modern hypoxic events and characterize 
the ecosystem response to the onset of low-oxygen conditions. Moreover, these biomarker 
analyses provide insights into the structure of the marine community, including both the 
algal and benthic microbial communities.  A comparison of changes associated with both 
modern and pre-anthropogenic low-oxygen events on the LA shelf will be presented.

Dietze, H., IFM-GEOMAR, Kiel, Germany, hdietze@ifm-geomar.de;
Oschlies, A., IFM-GEOMAR, Kiel, Germany, aoschlies@ifm-geomar.de
DOES IRON CONTROL THE OXYGEN MINIMUM ZONE IN THE EASTERN 
EQUATORIAL PACIFIC?
In the eastern equatorial Pacific, nitrate and phosphate in the euphotic zone are not de-
pleted by export production as is the case with the oligotrophic gyres which receive
comparable amounts of incoming solar radiation. The general paradigm for this is that 
primary production is limited by the availability of iron. Here, we use a suite of global and 
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regional coupled biogeochemical-circulation models to explore to what extent the tropi-
cal oxygen minimum zones are controlled by the processes setting the surface nutrient 
levels. Our model results suggest only a weak relation between stocks of surface nutrients 
and rates of oxygen consumption. This hints at a limited role of iron in controlling oxygen 
minimum zones.
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MANAGING HIGH QUALITY CTD AND WATER SAMPLE DATA FOR THE 
CLIVAR/CO2 REPEAT HYDROGRAPHY PROGRAM
The official data center for the International CLIVAR/CO2 Repeat Hydrography Program 
is the CLIVAR and Carbon Hydrographic Data Office (CCHDO) at the UCSD Scripps 
Institution of Oceanography.  At the CCHDO, the CTD, hydrographic, ocean carbon, and 
tracer data are collected, verified, corrected for content and format errors, assembled with 
relevant documentation, and carefully prepared for public dissemination and long-term 
archive. Shipboard data from US cruises for this program are available five weeks after re-
turn from sea.  Availability of data from other nations depends upon individual data release 
and data sharing policies.  Ocean carbon data are quality controlled by the Carbon Dioxide 
Information Analysis Center (CDIAC) at Oak Ridge National Laboratory, and merged into 
the bottle data files at the CCHDO.  Data are available from the CCHDO at http://cchdo.
ucsd.edu and from CDIAC at http://cdiac.ornl.gov/oceans/RepeatSections/repeat_map.html.  
The CCHDO brings data sets together to a common content and readability standard and 
collects and preserves data documentation.  All data sets are available in multiple formats,  in 
addition to custom formats by arrangement. The CCHDO/WHPO also provides its public 
holdings, including documentation, to NODC/WDC-A for archive and further distribution.
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COASTAL OBSERVING SYSTEM DESIGN AND IMPLEMENTATION FOR 
SOCIETAL BENEFIT
Changes in coastal ecosystems are impacting their capacity to support goods and ser-
vices valued by society on a global scale. Quantifying, understanding and predicting 
these changes and their socio-economic impacts are needed to inform decision makers 
responsible for restoring and sustaining healthy ecosystems and the resources they sup-
port.  Coordinated establishment of coastal components of the Global Ocean and Global 
Terrestrial Observing Systems (GOOS and GTOS) under the umbrella of the Global Earth 
Observation System of Systems (GEOSS) will be a major step toward improving our abil-
ity to observe and predict changes in the state of ecosystems that define the coastal mar-
gins of land and sea. Here we describe the nascent effort to establish these contributions 
to GEOSS, including the GEO Coastal Zone Community of Practice. We discuss repre-
sentative examples of the use of existing coastal observing system assets and capabilities 
(e.g., in situ and remotely sensed observations; modeling and data assimilation) in support 
of societal benefit through improved scientific discovery, management and decision-mak-
ing in coastal regions across the globe.

Dijkstra, H. A., Utrecht University, Utrecht , Netherlands, dijkstra@phys.uu.nl
THE APPLICATION OF  IMPLICIT TECHNIQUES IN  OCEAN MODELING
In most ocean models, such as MOM, POP and MICOM, explicit time stepping methods  
are used.  Explicit techniques are relatively easy to implement but have several drawbacks, 
the most important one being that the time step is determined by numerical stability 
limitations. The use of fully implicit techniques in ocean modeling is relatively new and 
the full potential of this methodology is not clear at the moment. While the time step in 
these ocean models is not limited by numerical stability, the drawback of these methods is 
that large systems of non symmetric linear systems have to be solved. In this presentation I 
will give an overview on the state-of-the-art of implicit ocean model techniques and their 
application to (i) bifurcation problems of ocean flows, (ii) shortening of the spin-up time 
of explicit ocean models,and (iii) to problems involving variational data-assimilation. 

DiMarco, S. F., Texas A&M University, Department of Oceanography, College Station, TX, 
USA, sdimarco@tamu.edu;

Dellapenna, T., Texas A&M University at Galveston, Galveston, TX, USA, dellapet@
tamug.edu;

Shormann, D., DIVE, LLC, Magnolia, TX, USA, diveintomath@sbcglobal.net;
Denton, W., Texas Parks and Wildlife Department, Dickinson, TX, USA, winston.den-

ton@tpwd.state.tx.us;
Howard, M. K., Texas A&M University, College Station, TX, USA, mkhoward@tamu.edu;

May, N., NOAA National Marine Fisheries Service, Stennis Space Center, MS, USA, 
nelson.may@noaa.gov;

Quigg, A. S., Texas A&M University at Galveston, Galveston, TX, USA, quigga@tamug.edu
HYPOXIA FORMATION ALONG COASTAL TEXAS DUE TO BRAZOS RIVER 
FLOODING: SUMMER 2007
Record setting rainfall over Texas during May-August 2007 led to unseasonably large 
summer freshwater discharge of the Brazos River into the Gulf of Mexico.  A National 
Marine Fisheries Service cruise in late June 2007 showed a plume of hypoxic near-bot-
tom oxygen concentrations (less than 2.0 mg/l) extending from the Brazos River mouth 
southwestward along the Texas coast to Matagorda Bay. Subsequent nearshore observa-
tions along the Texas coast in July showed persistently low dissolved oxygen and highly 
stratified conditions. In August, a four-vessel survey was conducted to provide estimates 
of the spatial distribution of water column stability, dissolved oxygen, organic material, 
particulate, chlorophyll, and nutrient concentrations between Galveston and Matagorda 
Bay, Texas. Low dissolved oxygen concentrations were correlated with freshwater capping. 
High surface silicate was coincident with large diatom numbers. Bottom nutrient con-
centrations were consistent with remineralization processes. Coastal observations on 18 
September show the Texas hypoxic region was dissipated by mixing resulting from winds 
associated with Hurricane Humberto. Analysis of recent water quality data indicates that 
Texas coastal hypoxia may be more frequent than previously thought.
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GLOBAL COMPARISON OF SEA SURFACE CURRENTS DERIVED FROM DRIFTER 
AND ALTIMETRY OBSERVATIONS
A global comparison of sea surface currents derived from drifter observations and along-
track altimetry observations is performed.  The altimetry-derived alongtrack sea height 
anomaly data are grouped together with the drifter-derived velocities for every intersec-
tion between a drifter track and a satellite ground track within a one day-window.  The 
drifter-derived velocities are decomposed into time-mean and time-varying components.  
Additionally, the Ekman component is removed to obtain an estimate of the drifter-de-
rived geostrophic velocity anomaly.  The alongtrack sea height anomaly gradients and all 
components of the acrosstrack drifter-derived velocity are linearly regressed for every set 
of coincident observations.  Global fields of regression parameters are presented. Results 
obtained here indicate that the altimetry-derived estimates of the geostrophic anomalies 
overestimate drifter-derived geostrophic anomalies.  A hypothesis based on different 
time and space filtering in the processing of both datasets is provided to explain this 
discrepancy.  The decomposition into time-mean and anomaly of drifter-derived veloci-
ties is evaluated through the regression bias.  Results obtained from this work will allow 
complementing the ocean observing system by providing velocity estimates derived from 
altimetry where drifter coverage is not adequate.
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A HIGH RESOLUTION COUPLED SEA-ICE/OCEAN MODEL FOR THE 
ANTARCTIC PENINSULA REGION
A high-resolution (4 km) regional ocean circulation model that includes a dynamic sea-ice 
model and thermodynamically active ice shelves has been developed for the Antarctic 
Peninsula area.  The dynamic sea-ice model (Budgell, 2005) is based on ice thermodynam-
ics that include two ice layers, a snow layer, and a molecular sub layer at the ice/ocean 
interface.  The sea-ice dynamics are based on an elastic-viscous-plastic rheology.  The ice 
shelves in the model are assumed to have no flexural rigidity and are just floating on the 
water beneath.  The ice shelf thermodynamics are based on a three equation viscous sub-
layer model.  Atmospheric forcing comes from several sources including the operationally 
used Antarctic Mesoscale Prediction System.  We are in the process of running simula-
tions covering the period of the SO GLOBEC field season (2001-2003) in order to examine 
the model fidelity with respect to hydrography (traditional and seal based), drifter, moor-
ing and satellite measurements.  The focus of the comparisons is to assess the model’s 
suitability as a platform for studying the environmental effects on the region’s biology, 
including ocean exchange and shelf retention.
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DECREASES IN SUMMER PACK ICE EXTENT RESULT IN ANNUAL AND SEASONAL 
PREY SHIFTS AND LOWER BREEDING SUCCESS IN AN ARCTIC SEABIRD
We examined temporal variation in the availability and composition of fish in an area of 
the Beaufort Sea experiencing major cryospheric change by studying annual and seasonal 
variation in the prey and nestling growth of the Black Guillemot (Cepphus grylle), an 
arctic seabird.  In 2006 pack ice remained within 40 km of the breeding colony during 
the nestling period (late July to early September) and guillemots provisioned their young 
almost exclusively on Arctic Cod (Boreogadus saida), an ice-associated fish that is the 
guillemot’s preferred prey.  In 2007 prey choice and nestling growth were similar to 2006 
until mid-August when ice rapidly retreated to >200 km from the colony.  Chick growth 
declined and nestling mortality increased as prey shifted to predominantly sculpin 
(Myoxocephalus spp.), a lower quality prey exhibiting high daily variation in availability. 
Arctic Cod are important in the diets of many arctic species and increasing summer ice 
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retreat will result in major changes in the trophic webs of regions that historically had 
summer pack ice, with arctic species undergoing declines or switching to alternate prey.
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WATER QUALITY CHANGES WITHIN THE GUANA TOLOMATO MATANZAS 
NATIONAL ESTUARINE RESEARCH RESERVE, FL ASSOCIATED WITH FOUR 
TROPICAL STORMS
The objective of this study was to document the effects of extreme wind and rainfall 
conditions associated with tropical storms on physiochemical variability in a tidal creek, 
Pellicer Creek, in northeast Florida.  High frequency salinity and meteorological data from 
the Guana Tolomato Matanzas National Estuarine Research Reserve were examined, and 
monthly measures of nutrient and water clarity parameters were compared to salinity 
variations.  The four tropical systems of 2004 suppressed tidally induced salinity varia-
tions.  Strong northeasterly winds associated with the storm events initially prompted 
salinity spikes, but rainfall over the course of each event ultimately caused strong declines 
in salinity for extended periods of time.  Nitrogen concentrations in Pellicer Creek were 
significantly elevated following storm events.  Since primary production in many coastal 
environments is nitrogen limited, increases in nitrogen input represent a potential for 
enhanced algal production and biomass.  Given the major changes in watershed char-
acteristics and global climate patterns expected in future years, the ability to predict the 
influences of these changes on the estuarine environment will be an essential part of de-
signing, implementing and justifying management efforts.
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EDDY CARRIES THE SIGNATURE OF INTERACTION BETWEEN THE FRAM 
STRAIT AND BARENTS SEA BRANCHES OF THE ATLANTIC WATER INFLOW 
INTO THE ARCTIC OCEAN
An eddy formed by the interaction of inflows of Atlantic water (AW) from Fram Strait 
and the Barents Sea into the Arctic Ocean was observed in February 2005 off the Laptev 
Sea continental slope by a mooring equipped with a McLane Moored Profiler. The eddy 
comprised of two distinct, vertically-aligned cores with a combined thickness of about 650 
m. The upper core of approximately ambient density was warmer (2.6°C), saltier (34.88 
psu), and vertically stably stratified. The lower core was cooler (0.1°C), fresher (34.81 psu), 
neutrally stratified, and ~ 0.02 kg/m3 less dense than surrounding ambient water. The 
eddy, homogeneous out to a radius of at least 3.4 km, had a 14.5 km radius of maximum 
velocity, and diameter of about 27 km. We hypothesize that the eddy was formed by the 
confluence of the Fram Strait and Barents Sea AW inflows into the Arctic Ocean that 
takes place north of the Kara Sea, about 1100 km upstream from the mooring location. 
The eddy’s vertical structure is likely maintained by salt fingering and diffusive convec-
tion, while its translation from the area of origin requires a combination of processes that 
includes double-diffusive and shear instability. The eddy is able to carry its thermohaline 
anomaly several thousand kilometers downstream from its source location.
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CONSIDERATION OF TIDAL MIXING IN A GLOBAL OCEAN GENERAL 
CIRCULATION MODEL
Tidally driven mixing of oceanic water mass properties is generally expected to have a 
considerable impact on the ocean’s general circulation. Due to its contribution to, e.g., tur-
bulent mixing at shelf breakes or the enhancement of convection and diffusion in the open 
ocean, tidal mixing significantly changes the density stratification in the oceans, and there-
fore eventually affects the thermohaline overturning circulation. In order to explicitly ac-
count for tidal mixing within a general circulation model, the Ocean Model for Circulation 
and Tides (OMCT) has been developed by coupling an OGCM with an ephemeral tidal 
model and by applying real-time atmospheric forcing from ECMWF analyses. Recently, 
the representation of tidal currents in OMCT has been distinctly improved by nudging 
tidal velocities of the dominant partial tides derived from FES2004 into the ocean model. 
By means of numerical experiments, the impact of tidal dynamics on the ocean’s general 
circulation is discussed for selected processes and regions in the global ocean, as, e.g., the 
water mass transformations in the Indonesian Throughflow and in the North Atlantic. 
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INTERANNUAL VARIABILITY OF THE GUINEA DOME AND ITS CLOSE LINK 
WITH THE ATLANTIC MERIDIONAL MODE

Using a high-resolution ocean circulation model forced by NCEP reanalysis fluxes, inter-
annual variability of the Guinea Dome (GD) is studied from a viewpoint of the Atlantic 
Meridional Mode (AMM). This is possible because the present model simulates SST 
anomalies associated with the AMM and GD well.  The GD develops off Dakar season-
ally from late spring to late fall owing to wind-induced upwelling; its seasonal evolution is 
associated with the ITCZ movement as discussed by Yamagata and Iizuka (1995).  We find 
that interannual temperature variations of GD in boreal fall are significantly correlated 
with the AMM. When GD is unusually strong (weak) in fall, ITCZ is located anomalously 
northward (southward) from late spring to early summer. This northward (southward) 
migration is due to a WES feedback mechanism in spring over positive (negative) SST 
anomalies.  Whether this SST precondition in the GD region is associated with a previous 
opposite event or not needs more investigation. We conclude, however, that both positive 
and negative phases of AMM that develop in spring are linked closely to interannual varia-
tions of GD through the ITCZ migration.
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ASSESSEMENT OF SHORT-TERM TEMPORAL VARIABILITY  IN THE 
COMMUNITY STRUCTURE OF TINTINNIDS, PLANKTONIC CILIATES OF THE 
MICROZOOPLANKTON
There are few data on the temporal variability of biodiversity metrics with regard to ma-
rine plankton. We sampled an open water site in the N.W. Mediterranean Sea subject to 
little advection. On 20 dates over a 4-week period in autumn 2004, large volume samples 
(10 l) were obtained from 6 depths between the surface and 90 m at the Dyfamed Station 
midway between the French coast and Corsica. Quantitative estimates of the tintin-
nid community varied considerably compared to qualitative descriptors. Average water 
column concentrations of tintinnids ranged from 10 - 50 l-1 and varied with chlorophyll 
concentrations. Numbers of tintinnid species varied between 24 and 33, from day to day 
and values of the Shannon H’ index ranged from 2 to 2.7. However, identity of the domi-
nant species (the most abundant species, collectively representing ≥ 50% of total individu-
als) was constant. Species rank- abundance curves for all dates were nearly identical and 
mostly closely resembled log-series distributions rather than log-normal or geometric 
distributions. This work was supported by the French program LEFE-CYBER and the 
European Network of Excellence MARBEF

Dolor, M. K., University of Maryland, College Park, USA, mdolor@umd.edu;
McDonough, W. F., University of Maryland, College Park, USA, mcdonoug@geol.umd.edu;
Helz, G. R., University of Maryland, College Park, USA, helz@umd.edu
SEDIMENT PROFILES OF LESS COMMONLY DETERMINED ELEMENTS 
OBTAINED RAPIDLY BY LASER ABLATION-ICP-MS
Numerous studies have documented profound anthropogenic influences on trace element 
profiles in dated sediments from estuaries.  However, the vast majority of these studies 
focus on a small number of relatively high-abundance of trace elements, (e.g. Ni, Cu, Zn, 
Cd and Pb).  A high-throughput analytical method that greatly extends this list would be 
useful.  Laser Ablation - Inductively Coupled Plasma - Mass Spectrometry is a promising 
candidate with unique advantages: time and labor expended on sample preparation are 
minimized and risks of contamination by reagents are eliminated.  We present profiles of 
23 elements in a Chesapeake Bay core measured by LA-ICP-MS.  Precision and accuracy 
have been assessed.  The following elements exhibit profiles consistent with a strong an-
thropogenic influence, i.e. enrichment after 1920 followed by decline after ca.1980, pos-
sibly reflecting increased regulatory efforts: Co, Cu, Zn, As, Se, Ag, Cd, Sn, Sb, Tl, Pb and 
Bi.  As expected the redox-sensitive elements: Mo, Re and U have similar profiles to one 
another and W’s profile indicates that it is also a potential redox-indicator.  The remaining 
elements exhibit featureless profiles:   S, Ca, Ti, V, Mn, Ge, Nb.
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ALTERNATE MECHANISMS CONTROLLING THE FORMATION, 
MAINTENANCE AND DISSIPATION OF THIN LAYERS IN NORTHWESTERN 
MONTERY BAY IN 2005 AND 2006.
Thin layer models have suggested that interactions between biological, chemical, physical 
and optical structures and processes can control the formation, maintenance of thin phy-
toplankton and zooplankton layers. As part of an ONR LOCO experiment, we deployed 
an array of autonomous profilers to quantify temporal and spatial changes in fine-scale 
physical, bio-optical and chemical structure and then used near-real-time data from the 
array to guide ship-based collection of plankton samples from inside and outside thin 
layers. In 2005, the dinoflagellate Akashiwo sanguinea formed thin layers each night at 
the depth of the nutricline then migrated back up into the upper water column during the 
day where it could get sufficient light for photosynthesis. In 2006 several other dinoflagel-
lates and a photosynthetic ciliate formed intense thin optical layers and oxygen maxima 
during day in near surface waters, but did not form thin optical layers at depth during the 



��

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

night even after surface nutrients were briefly depleted. These results emphasize the need 
to combine adaptive sampling with 3-D time series data when trying to understand the 
alternative mechanisms controlling thin layer dynamics.
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MECHANISMS GOVERNING INTERANNUAL VARIABILITY OF UPPER OCEAN 
TEMPERATURE IN A GLOBAL OCEAN HINDCAST SIMULATION
We quantify the interannual variability in upper ocean (0-400m) temperature and governing 
mechanisms for the period 1968-1997 from a global ocean hindcast simulation driven by 
atmospheric reanalysis and satellite data products. The unconstrained simulation exhibits 
considerable skill in replicating the observed interannual variability in vertically integrated 
heat content, estimated from hydrographic data, and monthly satellite sea surface tempera-
ture and sea surface height data. In the well-stratified tropics and subtropics, net annual heat 
storage variability is driven predominately by the convergence of the advective heat transport, 
mostly reflecting velocity anomalies times the mean temperature field. Vertical velocity vari-
ability is caused by remote wind forcing, and subsurface temperature anomalies are governed 
mostly by isopycnal displacements (heave). The dynamics at mid- to high-latitudes are quali-
tatively different and vary regionally. Net annual heat storage variability is forced by a mixture 
of local air-sea heat fluxes and the convergence of the advective heat transport, the latter 
resulting from both velocity and temperature anomalies. And density compensated tempera-
ture changes on isopycnal surfaces (spice) are quantitatively significant.
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PV ANOMALIES IN THE SHALLOW-WATER ISLAND WAKE
It has been shown that the vorticity in the deep-water island wake is primarily generated 
by  the stress in the lateral boundary (Dong, et al, 2007). In the shallow-water island wake, 
the mechanism for vorticity generation differs from the deep-water wake significantly. The 
Regional Oceanic Model System (ROMS) is applied to the study. The PV budget is cal-
culated to analyze the generation and evolution of the PV anomalies in the wake. The PV 
analysis shows the friction and diabatic processes are dominant in the PV generation and 
the redistribution of the PV anomalies are due to the advection process.
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THE GHRSST-PP AND THE MULTI-PRODUCT ENSEMBLE (GMPE) OF SST 
ANALYSES
Accurate global SST is required for climate monitoring and by ocean and atmospheric 
forecasting systems on a daily basis to constrain systems at their boundaries. The Global 
Ocean Data Assimilation Experiment (GODAE) High Resolution SST Pilot Project 
(GHRSST-PP) has initiated a new activity, called the GHRSST-PP Multi-Product 
Ensemble (GMPE) that uses ensemble techniques to investigate SST analysis differences 
using both analyses and observational products. As a UK contribution to the GMPE, 
the Met Office has implemented an SST ensemble system in collaboration with other 
operational agencies that allows centres to assess the relative performance of their SST 
product against a ‘consensus’ standard product. Each day a GMPE median average SST 
map from a number of input analysis products after their differing analysis grids have 
been homogenised by area averaging onto a standard 0.5  lat/lon grid. Operational SST 
and Sea Ice analysis inputs include: OSTIA Met Office (UK), Reynolds Uº (NCDC, USA), 
NAVOCEANO K10 10km, NRL GHRSST-PP 10km analysis, JMA 25km MGDSST, 
Japan, MERSEA 10km, France, BRMC Global, Australia, and 10km products from RSS 
USA. The GMPE ensemble is updated each day and output data sets are available together 
with a variety of diagnostic and anomaly plots on a daily basis (T0-24) at http://www.
ghrsst-pp.org/Todays-global-SST.html.  This presentation reviews the GHRSST-PP GMPE 
and provides a summary overview of differences between the input SST analysis data sets.
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RECOVERY OF SALTMARSH FLORA AND FAUNA AT RESTORED MOSQUITO 
IMPOUNSMENTS IN MOSQUITO LAGOON (VOLUISA COUNTY, FL)
In the 1960s, portions of saltmarsh habitat in Mosquito Lagoon, FL were impounded for 
mosquito management.  The dike and adjacent ditch decreased the area of saltmarsh and 

changed the marshes’hydrological characteristics.  These changes facilitated invasion by 
exotic and native non-halophytic vegetation and decreased marsh-estuary connectivity.  
Opening culverts and breaching dikes in the 1990s restored connectivity, followed by 
complete removal of dikes in the late-1990s.  Vegetation monitoring began in 2005 and 
was expanded in 2007 to include the diversity and abundance of fiddler crabs, shorebirds, 
and vegetation at five restored impoundments in different stages of recovery and two ref-
erence marshes. Soil characteristics, organic matter content and elevation were estimated 
for comparisons between restored sites and neighboring reference marshes. GIS-based 
estimates of area returned to marsh elevation were also made.  Natural recruitment of na-
tive flora and fauna was observed at all restored sites.  In addition, the abundance of exotic 
flora was reduced following impoundment restoration.  These results are providing insight 
on effectiveness of this restoration method, recovery rate estimates, and future saltmarsh 
restoration project planning.

Donoghue, J. F., Florida State University, Tallahassee, FL, USA, jfdonoghue@fsu.edu;
Stapor, F. W., Tennessee Technological Univ., Cookeville, TN, USA, fstapor@tntech.edu;
Kish, S. A., Florida State Univ., Tallahassee,  FL, USA, kish@gly.fsu.edu;
Forrest, B. M., Coastal Planning and Engineering, Boca Raton, FL, USA, bforrest@coast-

alplanning.net;
Brook, G. A., University of Georgia, Athens, GA, USA, gabrook@uga.edu;
Brook, F. Z., University of Georgia, Athens, GA, USA, fzbrook@uga.edu;
Balsillie, J. H., Florida Geological Survey, Tallahassee, FL, USA
NORTHERN GULF OF MEXICO HOLOCENE SEA-LEVEL HISTORY AND ITS 
IMPACT ON BARRIER GROWTH
A detailed composite sea-level record for the late Quaternary of the northern Gulf of 
Mexico (NGOM) reveals the major sea-level events for the period since the Last Glacial 
Maximum (LGM), including a complete Holocene history.   Following the LGM, sea level 
rose in pulses, apparently in response to global climate events. Millennial-scale cycles have 
persisted throughout the post-LGM period, with amplitudes diminishing with time. The 
northern Gulf of Mexico sea-level record correlates well with similar histories reported 
from the north and tropical Atlantic. During the mid- to late Holocene, the NGOM sea-
level history depicts a rapid rise to near-present levels by about 6000 years ago.   Since 
then, sea level has undergone swings of +/- 2 meters. This fine-scale sea-level behavior  
during the latter half of the  Holocene has had a significant effect on the initiation and 
evolution of coastal landforms on Gulf of Mexico shorelines.

Donovan, C. D., Turner Designs, Inc., Sunnyvale, USA, cdonovan@turnerdesigns.com;
Younan, L., Turner Designs, Inc., Sunnyvale, USA, lyounan@turnerdesigns.com
TWO NEW SENSORS AVAILABLE FOR AQUATIC OPTICAL 
CHARACTERIZATION AND VARIABLE FLUORESCENCE
Turner Designs has developed two new optical sensors the C6 Multi-Sensor Platform 
and the PhytoFlash Submersible Active Fluorometer.  The C6 Multi-Sensor Platform was 
designed for extended or short-term deployments with a mechanical wiper that eliminates 
bio-fouling. The instrument can be configured with up to six optical sensors ranging from 
ultra-violet to the infrared spectrum.  Depth and temperature sensors are also included.  A 
variety of optical sensors can be configured differentiating chlorophyll a pigments in algae, 
fresh water and marine cyanobacteria pigments, turbidity, CDOM, as well as custom 
optics for specific pigments.  Performance data including the optical characterization of a 
freshwater lake will be presented. The PhytoFlash Submersible Active Fluorometer is an in 
situ variable fluorescence system that has been developed to allow for real-time measure-
ment of the primary variable fluorescence variables: Fv, Fo and Fm.  Practical applications 
include the detection of the onset of algal blooms, indication of nutrient status of plank-
tonic algae as well as the measurement of algal community change. Performance data will 
be presented.

d’Orgeville, M., University of Toronto, Department of Physics, Toronto, Canada, marcdo@
atmosp.physics.utoronto.ca;

Peltier, W. R., University of Toronto, Department of Physics, Toronto, Canada, marc.
dorgeville@utoronto.ca

THE RELATION OF THE PACIFIC AND ATLANTIC BASINS ON DECADAL AND 
MULTIDECADAL TIMESCALES
The relation between the Pacific Decadal Oscillation (PDO) and the Atlantic Multidecadal 
Oscillation (AMO) is  investigated based on analyses of Sea Surface Temperature (SST) 
observations over the past century. It is shown that the AMO either leads the PDO by 13 
years or lags the PDO by 17 years. The AMO and PDO might therefore be viewed as part 
of the same oscillation cycle with a period of approximately 60 years. It is further argued on 
the basis of the same observations that the PDO may be viewed as involving an ocean basin 
scale mode of adjustment with decadal time scale that is superimposed on a multidecadal 
modulation. The validity of this interpretation of the PDO based upon the analysis of ob-
servations is further investigated through the investigation of coupled global climate model 
simulations performed using the NCAR CCSM 3.0 model. In simulations that reach sta-
tistical  equilibrium, a SST-PDO pattern  develops that has the observed decadal timescale. 
This simulated decadal variability characteristic of the Pacific basin is, however, more clear-
ly revealed in terms of Sea Surface Salinity (SSS) data which display  a clear quasi-periodic 
basin mode signal. This simulated SST- or SSS-PDO is  also shown, as in the observations, 
to have a multidecadal modulation related to the North Atlantic variability.
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Dorton, J. R., University of North Carolina Wilmington, Wilmington, USA, dortonj@
uncw.edu;

Porter, D. E., University of South Carolina, Columbia, USA, Porter@sc.edu;
Pfaff, S. R., NOAA’s National Weather Service, Wilmington, USA, Steven.Pfaff@noaa.gov;
Quagliariello, J. A., NOAA’s National Weather Service, Charleston, USA, john.quagliari-

ello@noaa.gov;
Cothran, J., University of South Carolina, Columbia, USA, jcothran@asg.sc.edu;
King, S., University of South Carolina, Columbia, sking@asg.sc.edu
CAROLINAS COAST MARINE WEATHER PORTAL: NOAA’S NWS AND COASTAL 
OCEAN OBSERVING SYSTEMS WORKING TOGETHER FOR THE MARINE 
COMMUNITY
One of the most efficient ways for IOOS Coastal Ocean Observing Systems to disseminate 
information to the public is through NOAA National Weather Service Weather Forecast 
Offices (WFOs) since the marine and coastal communities already rely on these offices for their 
marine observation and forecast needs. The Coastal Ocean Research and Monitoring Program 
(CORMP) and the Carolinas Coastal Ocean Observing and Prediction System (Caro-COOPS) 
partnered with the NWS WFOs Wilmington and Charleston to create the Carolinas Coast 
Marine Weather Portal (www.weather.gov/carolinascoast). This website has allowed the regional 
marine community to easily access current coastal and marine meteorological and ocean condi-
tions, forecasted conditions, hazard alerts, and tide predications in a “one-stop-shop.” The simple 
design of the site appeals to a wide range of web users and project partners have been speaking 
at trade shows, to local civic groups and at other informal settings to increase awareness and 
acceptance of the Carolinas Coast site in NC and SC. The success of Carolinas Coast has led to 
an expansion of the project to include GA and FL by 2008.

Douglass, E. M., Scripps Institution of Oceanography, La Jolla, CA, USA, emdougla@
ucsd.edu;

Roemmich, D., Scripps Institution of Oceanography, La Jolla, CA, USA, droemmich@
ucsd.edu;

Stammer, D., Institut fuer Meereskunde/ Center for Marine and Atmospheric Sciences, 
Hamburg, Germany, detlef.stammer@zmaw.de

TIME-VARYING HEAT AND SALT BUDGETS IN THE NORTH PACIFIC
Transport of volume, heat, and freshwater in the North Pacific from 1992-2004 is ana-
lyzed through use of a high-resolution expendable bathythermograph (XBT) dataset and a 
data-assimilating model.  Estimates of geostrophic transport from the data are compared 
with the model transport to close the volume budget across the trans-Pacific XBT track.  
Advective transport and surface fluxes from both model and data are used to calculate 
balanced budgets for heat and freshwater in the closed region north of the transect.  The 
balance between northward heat transport and surface heat flux gives a time-varying esti-
mate of heat storage that compares well with observations.  A similar balance is found for 
freshwater, but a scarcity of observations makes validation more difficult.  These budgets 
provide a comprehensive look at the variability of heat and freshwater storage in the North 
Pacific, as well as the changes in advective and surface fluxes, and how these are related to 
the Southern Oscillation and other modes of climate variability in the Pacific Ocean.

d’Ovidio, F., IPSL-LOCEAN Univ. Pierre et Marie Curie, Paris, France, dovidio@lmd.ens.fr;
Lévy, M., IPSL-LOCEAN Univ. Pierre et Marie Curie, Paris, France, Marina.Levy@locean-

ipsl.upmc.fr;
Jouini, M., IPSL-LOCEAN Univ. Pierre et Marie Curie, Paris, France, jouini_manel82@

yahoo.fr;
Takahashi, K., Earth Simulator Center, Yokohama, Japan
ESTIMATING SUBGRID FILAMENT LOCATIONS FROM MESOSCALE SURFACE 
VELOCITIES
Available global observations of surface currents from satellite and global circulation models 
are now able to explicitly resolve mesoscale eddies (around 30 km). However, important 
biogeochemical processes as well as vertical recirculating cells also occur in filamentary struc-
ture at a smaller lengthscale (1-10 km). By applying the finite-size Lyapunov exponent to runs 
and resampled data of regional biophysical models at various space and time resolutions (up 
to 2 km) here we study the possibility of reconstructing subgrid chlorophyll, sea surface tem-
perature, and vertical cell filament information from surface currents. For the case in which 
the mesoscale structures of the velocity field is correctly resolved, we find that there exists a 
critical temporal resolution at which the location of subgrid filaments can be correctly recon-
structed. For circulation models, this result suggests an optimal trade-off between computa-
tional cost and the possibility of parameterizing a class of subgrid processes. For observational 
data, these results also indicate the temporal information that has to be integrated into avail-
able altimetric products for correctly extracting submesoscale information.

Downes, S. M., Antarctic Climate and Ecosystems CRC, University of Tasmania, Hobart, 
Australia, s.downes@utas.edu.au;

Bindoff, N. L., Antarctic Climate and Ecosystems CRC, University of Tasmania, Hobart, 
Australia, n.bindoff@utas.edu.au;

Rintoul, S. R., CSIRO Marine and Atmospheric Research, Hobart, Australia, steve.
rintoul@csiro.au

CHANGES IN THE SUBDUCTION OF SOUTHERN OCEAN WATER MASSES IN 
TEN IPCC MODELS
The Southern Ocean’s Subantarctic Mode and Antarctic Intermediate water masses domi-
nate the oceanic uptake of anthropogenic CO2 and store heat, freshwater and dissolved 

gases. We analyse the ocean’s response to changes in surface forcing using two different 
methods and across ten models from the IPCC Fourth Assessment Report. We compare 
the 1950s 20th century mean climate and the 2090s A2 scenario, where CO2 concentra-
tion reaches 860 ppm by the year 2100. Subduction rates are diagnosed and analysed on 
density surfaces (which evolve with time) and on surfaces that are fixed in time, defined 
by the position of density surfaces in the 1950s. The model means show a decrease in the 
annual mean subduction and entrainment rates resulting from warming and freshening at 
the ocean’s surface in the South-east Indian and Pacific Oceans. A corresponding cooling 
and freshening is found on density surfaces within the ocean interior in these two water 
masses (upper 1500 m) and compare well with observations. There is a decrease in the loss 
of the net surface buoyancy flux at mode and intermediate water densities (25.8 to 27.4 
kg m-3) which is dominated by warmer surface waters and the heat flux driven by Ekman 
transport, and through increases in the vertical stratification below the mixed layer. Our 
multi-model analysis shows a decrease in the renewal rates of Southern Ocean water 
masses and hence affecting the uptake of anthropogenic CO2.

Downing, B. D., U.S.Geological Survey, Sacramento, USA, bdowning@usgs.gov;
Bergamaschi, B. A., U.S.Geological Survey, Sacramento, USA, bbergama@usgs.gov;
Kratzer, C., U.S.Geological Survey, Sacramento, ckratzer@usgs.gov;
Dileanis, P., U.S.Geological Survey, Sacramento, USA, dileanis@usgs.gov
LONGITUDINAL PROFILES OF CDOM, TEMPERATURE, AND CONDUCTIVITY 
AS A MEANS TO LOCALIZE GROUNDWATER INPUTS IN THE SAN JOAQUIN 
RIVER, CA.
Dissolved organic matter (DOM) and nitrate (NO3) in the San Joaquin River (SJR) are 
water quality constituents of concern because they may stimulate algal productivity, 
and because of impacts on drinking water treatment.  Past research utilizing isotopes of 
nitrogen and oxygen (15N and 18O) suggest that nitrate in local groundwater sources to 
the River may be derived from numerous confined animal feeding operations proximal 
to the River.  But the areas where significant transfer occurs remain obscure.  To localize 
potential groundwater inputs and investigate riverine DOM dynamics, a lagrangian boat 
survey was completed during low flow conditions along a 100 km reach of the SJR.  A boat 
instrumented with GPS and a sensor probe was used to obtain continuous longitudinal 
profiles of depth, temperature, specific conductivity, pH, dissolved oxygen and optical 
properties of DOM throughout the entire river reach.  The resulting longitudinal profiles 
displayed spatial and temporal variations in temperature, specific conductivity, dissolved 
oxygen and DOM dynamics which can be related to potential groundwater discharge 
areas as well as various surface water inflows.

Dowsett, H. J., US Geological Survey, Reston, USA, hdowsett@usgs.gov;
Robinson, M. M., US Geological Survey, Reston, USA, mmrobinson@usgs.gov
PRISM GLOBAL SEA SURFACE TEMPERATURE RECONSTRUCTION: A GLOBAL 
WARMING DATA SET
The Pliocene Research, Interpretation and Synoptic Mapping (PRISM) Project provides a 
conceptual model and synoptic view of the earth during an interval considerably warmer 
than modern (~3.3 to ~3.0 Ma) through reconstruction of sea-surface temperature (SST) 
and other paleoenvironmental parameters.  The new PRISM3 reconstruction has revised 
SST fields based upon integration of previous and new faunal and floral analyses with new 
geochemical proxies and biomarkers, a revised vegetation/land cover data set using a bi-
ome classification, 3-dimensional land ice distribution based upon ice-model experiments, 
new sea-level estimates based upon stable isotopes and bottom water temperatures, and 
revised sea-ice distribution.

Draut, A. E., U.S. Geological Survey, Santa Cruz, CA, USA, adraut@usgs.gov;
Bothner, M. H., U.S. Geological Survey, Woods Hole, MA, USA, mbothner@usgs.gov;
Reynolds, R. L., U.S. Geological Survey, Denver, CO, USA, rreynolds@usgs.gov;
Field, M. E., U.S. Geological Survey, Santa Cruz, CA, USA, mfield@usgs.gov;
Cochran, S. A., U.S. Geological Survey, Santa Cruz, CA, USA, scochran@usgs.gov;
Logan, J. B., U.S. Geological Survey, Santa Cruz, CA, USA, jlogan@usgs.gov;
Storlazzi, C. D., U.S. Geological Survey, Santa Cruz, USA, cstorlazzi@usgs.gov;
Berg, C. J., Hanalei Watershed Hui, Hanalei, HI, USA, cberg@pixi.com
IMPLICATIONS OF SEASONAL FLOOD DEPOSITS FOR CORAL-REEF 
ECOSYSTEMS; EXAMPLE FROM HANALEI BAY, KAUA’I, HI, USA
Sedimentary facies, magnetic and radioisotopic properties of sediment in Hanalei Bay on 
Kauai, HI, were used to assess deposition and reworking of Hanalei River flood deposits 
in the coastal zone. The youngest and thickest terrigenous sediment was present near the 
Hanalei River mouth and in a bathymetric depression. During this two-year study, the 
largest flood events occurred between February and April 2006. Of the fall-spring ter-
restrial sediment input, 13-20% remained in the bay as of June 2006 and persisted through 
early fall, because oceanic conditions were not sufficiently energetic to move sediment 
offshore. In most years, sediment is remobilized during winter high wave events; sum-
mer-flood sediment generally remains in the bay until winter storms remove it. Increased 
turbidity from spring and summer floods could, therefore, have a greater impact on 
growth and recovery of coral reefs than floods in other seasons. Understanding these sedi-
ment-transport processes is essential for formulating land-use strategies that incorporate 
ecosystem protection as well as factors affecting sediment erosion in steep, tropical drain-
age basins (landslides, agriculture, and effects of exotic plants and animals).
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Sanchez, M., Florida International University, Miami, USA, mansc042@fiu.edu;
Bellmund, S., National Park Service, Homestead, USA, Sarah_Bellmund@nps.gov
NITROGEN CYCLYING IN BISCAYNE BAY. FL
Biscayne Bay, Florida is a tropical coastal lagoon situated adjacent to a large urban popula-
tion with many natural and anthropogenic Nitrogen sources, including atmospheric input, 
N fixation, nutrient regeneration/recycling, landfill soil leaching, runoffs, septic tank leakage, 
and treated wastewater effluent. To understand the relative importance of input sources of 
N, the stable isotope systematics (δ13C, δ15N, and δ18O) were measured in macroalgae, 
seagrasses, and seawater samples from Biscayne Bay and the Miami Central wastewater boil 
over two years. Mean δ15N and δ13C for algal tissue in Biscayne Bay were +5.2 (±0.04‰) and 
-14.5 (±0.42‰) and +4.9 (±0.1‰) and -19.5 (±0.2‰) for the wastewater algae. Within the Bay, 
nearshore algal samples were enriched by up to ~7‰ compared to offshore algae. High δ13C 
values within the Bay imply regenerated seagrasses are the dominant DIC (dissolved inorganic 
carbon) source. Bay seawater and Miami Central wastewater had DIN (dissolved inorganic 
nitrogen) δ15N values of +4.5 (±0.6‰) and -7.5 (±0.7‰), respectively. Combining δ15N and 
δ18O values from nitrate, an isotopically traceable precipitation component is distinguishable 
in the Bay; lower wastewater values imply a nitrification nutrient origin. This study will con-
tinue to examine temporal and spatial C, N, O isotope variations at greater resolution.

Drazen, J. C., University of Hawaii, Honolulu, USA, jdrazen@hawaii.edu;
Popp, B. N., University of Hawaii, Honolulu, USA, popp@hawaii.edu;
Smith, K. L., Monterey Bay Aquarium Research Institute, Moss Landing, USA, ksmith@

mbari.org
THE IMPORTANCE OF CARRION TO ABYSSAL FISHES: STOMACH CONTENT 
AND STABLE ISOTOPE EVIDENCE
Photographic investigations document deep-sea fishes scavenging on the carcasses of surface 
living animals but the fishes also prey on deep-sea fauna.  Few studies have attempted to deter-
mine the relative importance of each trophic pathway.   Recent documentation of inter-decadal 
changes in macrourid densities in the abyssal Pacific, possibly related to changing food supplies, 
hastens the need for information.  We conducted stomach content and stable isotope analyses of 
two abyssal macrourids, potential carrion sources, and potential benthic prey, collected concur-
rently at 4100m off California (station M).  Stomach content analysis revealed squid, fishes, and 
carrion (hake, jack mackerel) as the most important prey forCoryphaenoides armatus. C. yaqui-
nae’s diet included more small crustaceans and polychaetes.  The nitrogen and carbon isotopic 
values of potential carrion were comparable to the most isotopically depleted benthic animals 
examined, deposit feeding echinoderms.  The highest isotopic enrichments were observed in 
benthic shrimps and large predaceous polychaetes.  Macrourids had intermediate values sug-
gesting that while they forage on benthic prey, carrion is a major component of their diet.  The 
implications of these findings to the abyssal food web will be discussed.

Drexler, T. M., University of Washington, Seattle, USA, tdrexler@ocean.washington.edu;
Nittrouer, C. A., University of Washington, Seattle, USA, nittroue@ocean.washington.edu;
Ogston, A. S., University of Washington, Seattle, USA, ogston@ocean.washington.edu;
Mullenbach, B. L., Texas A&M University, College Station, USA, bmullenbach@ocean.

tamu.edu;
DeGeest, A. L., Texas A&M University, College Station, USA
OFF-SHELF EXPORT FROM THE GULF OF LIONS CONTINENTAL SHELF: ROLES 
OF LACAZE-DUTHIERS AND CAP DE CREUS CANYONS IN THE GULF OF LIONS 
SEDIMENT DISPERSAL SYSTEM
The relationship between sediment supply, margin geometry, proximity to the source 
and wave/current processes controls the fate of sediment and the effectiveness of subma-
rine canyons as active conduits for sediment from the continental shelf to the deep-sea.  
Sediment is transported to the southwest Gulf of Lions shelf in a step-wise process pri-
marily from the Rhine River, along a mid-shelf mud deposit.  Coarsened shelf deposits on 
the southwest terminus reflect increased energy caused by narrowing shelf topography.  
Here a central mud deposit is absent and the outer-shelf is bypassed.  Export off-shelf in 
winter 2004-2005, was mainly by cold-water density currents but evidence exists for inter-
nal-wave resuspension, hemipelagic settling and sediment gravity flows.  Seabed stratig-
raphy in the canyons reflects localized zones of both ephemeral deposition and long-term 
accumulation.  The canyon heads show evidence of sediment bypassing.  In lower-canyon 
depths (>400 m water depth), sedimentation in distinct locations reflects both hemipelagic 
settling and sediment gravity flows.  Local geology and flow interactions play a critical role 
in redistribution and off-shelf export of sediment in the Gulf of Lions.

Drinkwater, K. F., Institute of Marine Research, Bergen, Norway, ken.drinkwater@imr.no;
Sundby, S., Institute of Marine Research, Bergen, Norway, svein.sundby@imr.no
THE RESPONSE OF THE BARENTS AND NORWEGIAN SEAS TO RECENT 
CLIMATE CHANGES
Since the 1990s, there has been rapid warming of the waters in the Norwegian and 
Barents Seas with temperatures near or at all time record highs.  We document the extent 

and spatial variability of the warming and examine the relative importance of the air sea 
heat fluxes versus heat advection by the Atlantic Water inflows in forcing these observed 
changes.  The biological responses to the warming are also highlighted.  Changes include: 
earlier phytoplankton blooms; elevated zooplankton biomass levels; shifts in fish distribu-
tions and spawning sites; higher recruitment levels; and differing benthos communities. 
Of particular note is the northward extension of several species of fish resulting in a po-
tential impact on species interactions.  The role of climate and fishing on the abundance 
levels of several of the important commercial fish species will also be presented.  Finally, 
these changes will be placed into a longer term perspective by comparing them with the 
changes that occurred during the previous warm period in the early 20th century.

Driscoll, C. T., Syracuse University, Syracuse, USA, ctdrisco@syr.edu;
Dittman, J., Syracuse University, Syracuse, USA, jadittma@syr.edu;
Selvendiran, P., Syracuse University, Syracuse, USA, pselvend@syr.edu;
Demers, J., Cornell University, Ithaca, USA, jdd24@cornell.edu;
Choi, H. D., Clarkson University, Potsdam, USA, choihd@clarkson.edu;
Holsen, T. M., Clarkson University, Potsdam, USA, holsen@clarkson.edu
ECOLOGICAL EFFECTS OF MERCURY DEPOSITION IN THE ADIRONDACK 
REGION OF NEW YORK: CRITICAL ISSUES FOR RECOVERY
We synthesize multi-disciplinary research on atmosphere-forest Hg dynamics and effects 
on ecosystems in the Adirondack region of New York, including issues regulating recov-
ery following emission controls. The Adirondacks have exhibited marked changes in net 
atmospheric deposition since about 1900 including decreases since the 1970s. Litterfall 
is the dominant influx pathway of Hg (~17 µg/m2-yr) to the Adirondacks, throughfall is 
nearly balanced by soil evasion losses, and the major loss is soil accumulation (~15 µg/m2-
yr). Limited drainage losses of ionic Hg are converted to methyl Hg largely in wetlands, 
particularly during the summer growing season, supplying downstream surface waters. 
A recent resurvey of 25 Adirondack lakes shows the water columns have largely exhibited 
decreases in total and methyl Hg concentrations changes while the Hg content of yellow 
perch have been mixed. These changes appear linked to changes in the DOC concentra-
tions. Critical issues for the recovery of Adirondack ecosystems are the effects of changes 
in atmospheric Hg, SO42- and NO3- deposition, changes in DOC and its influence of Hg 
bioavailability, and the legacy of Hg accumulated in soils.

Droxler, A. W., Rice University Earth Science, Houston, USA, andre@rice.edu;
Francis, J., Rice University Earth science, Houston, USA, Jason.Francis@chevron.com;
Jorry, S., Rice University Earth Science, Houston, USA, stephan.JORRY@beicip.com;
Carson, B., Rice University Earth Science, Houston, USA, BrookeCarson@chevron.com;
Dickens, J., Rice University Earth Science, Houston, USA, jerry@rice.edu;
Beaufort, L., CNRS CEREGE, Aix en Provence, France, beaufort@cerege.fr
SWITCH IN CARBONATE-SILICICLASTIC SEDIMENT DISPERSAL AND 
ACCUMULATION DURING THE LAST GLACIAL SEA LEVEL CYCLE, GULF OF 
PAPUA SHELF EDGE AND ADJACENT BASINS
During the last 130ky, sediment composition/flux, shed to the Gulf of Papua (GoP) shelf 
edges and adjacent troughs, have changed dramatically through time. Highstand intervals, 
such as MIS 5e/Holocene MIS 1, are characterized by high bank-derived aragonite fluxes; 
offshore slopes and basin floors become carbonate-rich. During the early regression when 
sea level had fallen down to ~ 40-70 m, neritic carbonate production on atolls and barrier 
reefs shut down, whereas siliciclastic fluxes dramatically increased across all of Ashmore 
Trough. The distal and central parts of Ashmore slope became sediment starved, whereas 
its more proximal northern slope continued to receive high siliciclastic fluxes throughout 
the late regression and lowstand, when the GoP coastline had migrated to the modern 
shelf edge. A large volume of sandy/muddy siliciclastic sediment, bypassing this part of 
Ashmore, accumulated as numerous turbidites in the adjacent Pandora Trough. The 
initial sea level rise during early deglaciation created favorable conditions for the establish-
ment/growth of coralgal reefs along the modern shelf edge on top of the former lowstand 
siliciclastic coastal deposits. The timing of a calci-turbidite accumulation and the first 
appearance of bank-derived aragonite in the fine carbonate fraction in the basins coincide 
to a time interval when sea level had risen to ~ 50-40 m, marking the re-flooding of the 
modern atoll tops which remained exposed for most of the glacial cycle.

Druffel, E. R., U.C. Irvine, Irvine, USA, edruffel@uci.edu;
Griffin, S., U.C. Irvine, Irvine, USA, sgriffin@uci.edu;
Druffel-Rodriguez, K. C., U.C. Irvine, Irvine, USA, kevindr03@yahoo.com;
Dunbar, R. B., Stanford University, Stanford, USA, dunbar@stanford.edu
ENSO RECORDS IN TROPICAL PACIFIC CORALS FROM STABLE ISOTOPE AND 
RADIOCARBON MEASUREMENTS
We present isotope measurements of monthly and annual coral bands from sites in the 
tropical and subtropical Pacific Ocean, including the Galapagos Islands.  The purpose 
of this study is to understand the changes in circulation and climate that have occurred 
in the past few hundred years within the context of ENSO and the Interdecadal Pacific 
Oscillation. Measurements of Î”14C and Î´18O in monthly and annual coral samples re-
veal periods of high ENSO variance, particularly during the Little Ice Age (late 1600s), and 
periods of low ENSO variance including the early 1800s.  Possible mechanisms that could 
account for the observed variability of the isotope records, including teleconnections to 
mid and high latitudes, will be discussed.
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Drushka, K., Scripps Institution of Oceanography, La Jolla, USA, kdrushka@ucsd.edu;
Sprintall, J., Scripps Institution of Oceanography, La Jolla, USA, jsprintall@ucsd.edu;
Gille, S. T., Scripps Institution of Oceanography, La Jolla, USA, sgille@ucsd.edu
KELVIN WAVE ENERGY IN THE INDONESIAN ARCHIPELAGO
Kelvin waves generated by winds over the equatorial Indian Ocean propagate eastward 
along the equator, bifurcating to the north and south upon reaching Indonesia. Sumatra, 
Java and the Nusa Tenggara island arc act as a broken waveguide, directing the waves 
eastward along the coast and allowing some energy to pass into the internal Indonesian 
seas. How far east along Nusa Tenggara the Kelvin wave energy penetrates and how 
the energy is partitioned between the passages of the Indonesian archipelago are poorly 
understood due to a historical lack of data that adequately distinguish the space and time 
scales of the different forcing mechanisms (e.g. El Niño-Southern Oscillation, Madden 
Julian Oscillation, monsoon, local winds and tides). As part of the International Nusantara 
STratification ANd Transport (INSTANT) program an array of moorings and pres-
sure gauges were deployed in the major inflow and outflow passages of the Indonesian 
Throughflow. Here, we report on using pressure and ADCP data from the INSTANT 
program in conjunction with satellite altimeter and scatterometer data to evaluate how 
Kelvin wave energy propagates through the Indonesian archipelago.
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ASSESSMENT OF NASA REMOTE SENSING PRODUCTS FOR ASSIMILATION 
INTO A GULF COAST MONITORING SYSTEM:   PRELIMINARY RESULTS
Coastal regions in the northern Gulf of Mexico such as the Louisiana, Mississippi, and 
Texas coast are increasingly impacted by energetic meteorological events and human in-
duced changes to the ecosystem.   To better monitor the physical and biological variations 
along the coastal ocean and provide inputs to a decision support tool, a monitoring system 
for the Gulf Coast is in development.  The monitoring system includes a nested coastal 
circulation model based on the NRL ocean nowcast/forecast system.  The circulation 
model provides prediction on the 3D ocean current, temperature, salinity and the coastal 
sea level variation.  Several NASA Earth science products such as winds, sea surface tem-
perature, sea surface height and ocean color are assimilated with the circulation model 
and integrated into the monitoring system.    Assessment of the remote sensing data to be 
used in the integrated system will be presented.
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IMPLEMENTATION OF A WETTING AND DRYING MODEL IN SIMULATING THE 
ANDROSCOGGIN/KENNEBEC PLUME AND THE CIRCULATION IN CASCO BAY
Casco Bay, located on the west Maine coast,  is characterized by a complex series of pen-
insulas, numerous small islands, and some intertidal zones. Previous studies suggested 
that Casco Bay is a source region of toxic algal bloom and such events are closely related 
to variations of sea surface salinity. The Androscoggin/Kennebec estuary is less than 20km 
to the east. Discharges from the two rivers combined reach ~ 1.3x1010 m3 annually and 
the resultant plume is a key factor that drives salinity variability in Casco Bay.  A compre-
hensive coastal ocean model is used to simulate the Androscoggin/Kennebec plume and 
the circulation in Casco Bay from 2004 to 2005. The model results compare favorably with 
moored observations from GoMOOS buoy C and ship survey data. Wind and tidal forc-
ing determine the spread of the plume in the bay.   A wetting and drying (WAD) scheme 
is adapted to enhance the model ability to solve the detail conditions in shallow areas. By 
comparing the run without WAD, regions and events that have immediate response to 
WAD process are discussed. 
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FILTERING OF GRACE VARIABLE GRAVITY SOLUTIONS TO MITIGATE LAND-
OCEAN SIGNAL LEAKAGE
The GRACE satellite measurements provide monthly gravity field in the form of spherical 
harmonics (Level 2 or L2 product) that can be used to compute global mass variations. 
At present, GRACE mass variations at the current truncation (nmax=120) exhibit high-
frequency aliasing errors, and should be filtered for practical application. However, the 
application of filter significantly contaminates GRACE solutions over the ocean border-
ing land/ice/ocean regions. Here we present a filtering algorithm that aims at mitigating 
land-ocean leakage with advantage over the traditional methods, like Gaussian filtering.  
Computation is done using values of the mass changes inferred from GRACE over a 
latitude-longitude grid. The idea is to limit the filter domain within a few neighboring 
grids centered by the grid of interest while separating land and ocean regions. This way, 
the mass variations over ocean grid points are computed by only filtering the data over 
the oceans. Although the filter domain may be irregular, it does not merge land and ocean 
data, thus preventing filtering signal leakage.
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THE ROLE OF BIOTA IN CARBON CYCLING AT THE OCEAN MARGINS
The role of continental shelfs and slope systems has often been assumed a passive one, as 
the receiving site of carbon inputs from land. Regional-scale studies have demonstrated 
ocean margin systems to be sites of intense carbon cycling and exchanges with adjacent 
ecosystems, both continental and oceanic, driven by active biological cycling of carbon. 
Here I use a synthesis of estimates of community metabolism in the coastal ocean to 
evaluate the global role of biota in carbon cycling therein, and attempt to reconcile these 
estimates with those inferred from biogeochemical fields. This analysis aims at providing 
new perspectives on the role of ocean margins in the carbon budget of the global ocean, 
and resolve apparent paradoxes when comparing metabolic and biogeochemical fields.
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DIVERSITY AND COMPOSITION OF BENTHIC COMMUNITIES ASSOCIATED WITH 
SAND AREAS ON LOUISIANA CONTINENTAL SHELF: EXAMPLE OF SHIP SHOAL
Along the Louisiana coast, sandy shoals are shallow, oxygen-rich areas surrounded by 
deeper muddy deposits prone to hypoxia. Shoals also represent important sand sources 
that will likely be mined for coastal restoration. The ecological role of these shoals remains 
poorly understood and we hypothesized that these shoals might play an important habitat 
function for numerous species. Through the example of Louisiana’s sandy Ship Shoal, we 
addressed the question of the diversity and structure of macrofaunal assemblages and 
their variations according to seasons and environmental parameters. The macrofaunal 
community was investigated in spring, summer and autumn 2006. A total of 161 spe-
cies were collected, with polychaetes (72 species) and crustaceans (46 species) numeri-
cally dominant. Seasonal variability was high due to a sharp decrease in diversity and 
abundance. Significant relationships between species diversity and total abundance were 
found with sediment grain-size and dissolved oxygen. Cluster analyses revealed seasonal 
changes in species composition, as well as east-west and north-south gradients.  This area 
appeared to be a biodiversity hotspot and a hypoxia refuge compared to the immediate 
surrounding area affected by hypoxia events.
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CHARACTERIZATION OF INORGANIC AND ORGANIC PHOSPHORUS SPECIES 
IN THE SAN PEDRO BASIN, CALIFORNIA
The production and export of sinking particles from the surface ocean to depth plays a 
critical role in the biogeochemical cycling of important nutrients, including phosphorus 
(P). This study investigates the composition of P within particulate forms throughout the 
water column of San Pedro Basin, CA. Sediment traps moored at 500 and 800 m have col-
lected samples since January, 2004. Preliminary results suggest that P concentrations vary 
widely, from 63 - 398 µ moles P g -1, and average 179 ± 115 µ moles P g -1. Comparison of 
sediment trap to sediment results shows significant loss of both IP and OP throughout 
the water column. SEDEX reveals the organic faction as the largest contributor in sedi-
ment trap samples. Increase in oxyhydroxide bound and authigenic P are seen at 800 m. 
Sediment cores are dominated by authigenic P, suggesting sink switching and possible 
mechanism for removal of P. Further speciation of the OP compounds will be investigated 
using 31P NMR and an organic P fractionation method (Miyata and Hattori, 1986).
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SPATIAL STRUCTURE OF ACOUSTIC FIELDS IN NONLINEAR INTERNAL WAVE 
ENVIRONMENTS
Acoustic propagation in the coastal ocean is impacted by many features of the environ-
ment. Nonlinear internal gravity waves may be one of the most important.  When sound 
travels in the same direction as these waves, high gradients of sound speed associated 
with the short horizontal scales of the waves can redirect sound away from or towards 
the seafloor. This process can be described in terms of acoustic ray refraction or mode 
coupling, and has a strong influence on seafloor-linked absorption and scattering. These 
acoustic-internal wave interactions can have a spatial variability, related to acoustic mode 
interference patterns, which causes azimuthal variability in the acoustic field. This impacts 
horizontal array performance.  Alternatively, sound moving perpendicular to the waves 
is subject to horizontal refractions and ducting, also leading to spatial structure in the 
wavefield. The persistent and regular internal wave forms, known from satellite images 
and in-situ measurements, motivate theoretical and computational studies of these quasi-
deterministic scattering effects.  Predictions of acoustic field coherence and other aspects 
of acoustic variability from such studies are compared with field observations from a 
Mid-Atlantic Bight experiment.
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EXPLORING LINKAGES BETWEEN NEARSHORE OCEANOGRAPHY, ONSHORE 
LARVAL SUPPLY AND SETTLEMENT
Understanding connections between nearshore oceanography, onshore larval delivery and 
settlement are important to coastal ecology and conservation.  Along the Oregon coast 
persistent differences in invertebrate recruitment exist between sites.  These patterns may 
be driven by differences in larval supply (via oceanographic transport mechanisms) and/or 
post-settlement processes (e.g. predation, competition).  To investigate linkages between 
oceanographic processes, larval delivery and settlement we conducted a study at 4 sites. 
Nearshore moorings were deployed to measure temperature and currents and onshore 
barnacle larval supply and settlement were measured at corresponding intertidal sites.  
Onshore larval supply was determined using plankton traps and settlement was deter-
mined using collectors in the mid-intertidal.  Results suggest that between-site differences 
in settlement are driven by differences in larval supply. Larger-scale upwelling dynamics 
appear to influence onshore settlement with large pulses of barnacle settlement often 
occurring synchronously, following upwelling relaxations.  Inter-annual oceanographic 
differences may also influence onshore settlement; more frequent poleward winds and 
warmer temperatures corresponding to higher onshore settlement. These findings are 
important for determining the influence of both seasonal and inter-annual oceanographic 
variability on the replenishment of onshore communities.
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LONG-TERM GLOBAL OBSERVATIONS OF THE PARTICULATE 
BACKSCATTERING COEFFICIENT AND PARTICULATE ORGANIC CARBON IN 
THE FRAMEWORK OF THE GLOBPHY PROJECT
This study is proposed in the framework of the GLOBPHY program dedicated to the analy-
sis of the decadal changes in the global ocean phytoplankton. A consistent time series of 
chlorophyll concentration, at global scale, was produced from the CZCS era (1979-1983) to 
the SeaWiFS era (1998-2002) by Antoine et al, 2005. The final data set showed an overall in-
crease of the world ocean average phytoplankton chlorophyll (Chl) by as much as 22%. The 
general objective of the GLOBPHY project is to confirm and interpret these changes, by 
looking at the coherence between the phytoplankton changes and those of other physical 
and biogeochemical parameters. Therefore, we propose to derive, from the marine reflec-
tance, other indicators than the chlorophyll concentration Chl to refine the diagnostic on 
the observed changes. We first focus on the particulate backscattering coefficient, bbp, and 
on the integrated particulate organic carbon, POC. The geographic distribution and sea-
sonal variability of bbp is described and compared with that of Chl. A relationship between 
the surface POC (estimated from bbp) and the column-integrated POC is established from 
a statistical analysis of in situ profiles obtained from data collected in various oceanic areas.
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DYNAMICS OF STEADY STATE IN EQUATORIAL PACIFIC UPWELLING 
PRODUCTIVITY: COMPARISON OF SI AND N KINETICS FROM LAB AND FIELD
The eastern equatorial Pacific upwelling ecosystem has long been recognized as a quasi-
chemostat type of continuous culture system with diatoms as the focal point for the entry 
of upwelled nitrate into the system. Source water for the upwelling is deficient in silicate 
compared to nitrate so the diatom population is silicate limited. Grazing and sinking losses 
set the growth rate necessary to meet the loss rates and for the population to attain steady 
state. The surface silicate concentration is determined by the kinetics of silicate uptake by 
the diatoms and is the concentration necessary to meet the growth/loss rate. A biogeo-
chemical ecosystem model, the CoSINE model was constructed on this mechanism and 
predicts well the major features of the equatorial upwelling ecosystem, even though spe-
cific kinetic constants from elsewhere were used. Two equatorial upwelling cruises made 
in 2004 and 2005, EB04 and EB05, measured nutrient uptake kinetics. Here we compare 
the nutrient kinetics obtained with truncation kinetics derived from diatoms grown in 
chemostat culture under silicate limitation, to establish whether co-limitation is evident, 
e.g. by iron in the field data.
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GENERATION OF BAROCLINIC TOPOGRAPHIC WAVES BY A TROPICAL 
CYCLONE IMPACTING A LOW-LATITUDE CONTINENTAL SHELF
Numerical model experiments have been performed to analyze the low-latitude baroclinic 
continental shelf response to a tropical cyclone. The theory of coastally trapped waves sug-
gests that, provided appropriate slope, latitude, stratification and wind stress, bottom-inten-
sified topographic Rossby waves can be generated by the storm. Based on a scale analysis 
the Nicaragua Shelf is chosen to study propagating topographic waves excited by a storm, 
and a model domain is configured with simplified but similar geometry. The model is 
forced with wind stress representative of a hurricane translating slowly over the region at 6 
km h-1. Scale analysis leads to the assumption that baroclinic Kelvin wave modes have min-
imal effect on the low-frequency wave motions along the slope, and coastal-trapped waves 
are restricted to topographic Rossby waves. Analysis of the simulated motions suggests that 
the shallow part of the continental slope is under the influence of barotropic topographic 
wave motions and at the deeper part of the slope baroclinic topographic Rossby waves 
dominate the low-frequency motions. Numerical solutions are in a good agreement with 
theoretical scale analysis. Another model experiment forced with a faster translating hur-
ricane demonstrates that fast moving tropical cyclones do not excite energetic baroclinic 
topographic Rossby waves. Instead, robust inertial oscillations are identified over the slope.
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MULTITUDINAL PATHWAYS OF GROUNDWATER ADVECTION AND 
ASSOCIATED NUTRIENT FLUXES IN SALT MARSH ESTUARIES
We explore two different pathways of nutrient delivery via groundwater discharge in two 
contrasting New England salt marsh estuaries: in the first, freshwater is delivered primarily 
by overland flow; in the second freshwater input is dominated by groundwater discharge.  
We used geochemical tracers, radon- and radium isotopes, to determine large-scale fresh 
groundwater discharge.  We also quantified tidally induced pore water circulation through 
the marsh bank sediments. A multi-tracer mass balance model was used to evaluate pore 
water residence time, which in turn was used to estimate carbon remineralization rates 
derived from pore water nitrogen increases over time. We also examined the role of the 
spring-neap tidal cycle in pore water exchange dynamics.
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SURFACE WATER PH MEASUREMENTS AND CARBONATE CHEMISTRY IN THE 
NORTH ATLANTIC OCEAN (ICELAND BASIN)
A semi-autonomous potentiometric pH system has been deployed between the UK 
(Glasgow) and Iceland (Reykjavik) during July and August 2007 aboard the RRS Discovery. 
During this cruise, biophysical interactions in the Iceland Basin were investigated dur-
ing a post-bloom period on an eddy scale surface. High resolution pHF measurements 
were undertaken in seawater sampled continuously from the ship’s underway supply 
(~5m depth). This potentiometric method consists in a flow-cell approach using a highly 
reproducible free-diffusion liquid junction. Accuracy and precision of 0.01 pH unit can 
be achieved and high resolution data obtained if care is taken with electrode handling and 
Tris buffer preparation. The pH measurements showed small scale spatial and temporal 
variations, and co-variation of pH and fluorescence data was observed, which indicated 
biological control on the carbonate system. Results of pH measurements were compared 
with discrete measurements of Dissolved Inorganic Carbon and Total Alkalinity in order 
to obtain a good understanding of the carbonate system in this area.
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INTRASEASONAL VARIABILITY OF INDIAN OCEAN SEA SURFACE 
TEMPERATURE DURING BOREAL SUMMER: MADDEN-JULIAN OSCILLATION 
VERSUS SUBMONTHLY FORCING AND PROCESSES
Air-sea interactions in the Indian Ocean during boreal summer are investigated with a 
series of experiments using the HYbrid Coordinate Ocean Model (HYCOM). QuickSCAT 
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winds and satellite observed OLR are used to identify the wind and convection patterns 
associated with 10-90 day atmospheric intraseasonal oscillations (ISOs). We assess the va-
lidity of the model SST output via comparisons with TRMM SST, and find that HYCOM 
does a good job of correctly simulating the ocean’s response to both submonthly and MJO 
events. Representative regions in the Arabian Sea, the Bay of Bengal, and the warm pool 
that are simulated particularly well are chosen for further study. We find that wind plays 
a much larger role in altering SSTs than either shortwave fluxes or precipitation. Wind 
speed is slightly more dominant than wind stress in many cases, which is different than 
wintertime events, during which the two are comparable. We then evaluate how wind 
speed (via entrainment and turbulent heat fluxes) and wind stress (via upwelling and 
horizontal advection) modify SSTs.
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COUPLING BETWEEN THE C, N, P, FE, SI, CA AND LITHOGENIC CYCLES IN A 
GLOBAL OCEAN BIOGEOCHEMICAL AND ECOLOGICAL MODEL
We present comparisons of a broad suite of observational constrains from satellites to 
sediments with a multiple element (C, N, P, Fe, Si, Ca) biogeochemical model of small, large 
and diazotrophic phytoplankton and cycling of organic matter. The model includes such 
processes as gas exchange, atmospheric deposition, river inputs, ligand-based iron scaveng-
ing, N2 fixation, water column denitrification and sediment processes of lithogenic and 
iron removal, CaCO3 cycling and denitrification.  Phytoplankton physiology is based on 
colimitation by light, nitrogen, phosphorus and iron with flexible N, P, Fe, chlorophyll, Ca 
and Si stoichiometry.  Loss of phytoplankton to the microbial loop and to mesozooplankton 
is parameterized through a size-based relationship. This model is imbedded in a 1-degree; 
global ice/ocean general circulation model (MOM4) forced by atmospheric reanalysis 
forcing to quantify the relationship between food web structure, biogeochemical cycles and 
atmospheric CO2 signature. Our analysis focuses on controls on the decoupling between 
the various elemental cycles represented in the model and on the dynamical roles played by 
variability linked to the annual cycle, El Nino, and other modes.
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THE ECOLOGY OF ARCTIC LAGOONS IN A CHANGING CLIMATE: ARE 
TERRESTRIAL INPUTS OF ORGANIC MATTER IMPORTANT?
The nearshore shelf of the Beaufort Sea receives massive freshwater discharge from the 
Mackenzie River and along with numerous smaller rivers and streams elsewhere along the 
coast, produce an environment that is decidedly estuarine in character, especially in late 
spring and summer.  Because of its low in situ productivity, allochthonous inputs of organic 
carbon are important to the functioning of this arctic estuarine system.  Coastal erosion and 
river discharge add significant amounts of suspended sediment from upland regions into 
coastal lagoons.  The depletion in the 13C content of invertebrate and vertebrate consumers, 
which drops about 4-5 ppt eastward along the eastern Alaskan Beaufort Sea coast, may reflect 
the assimilation of this terrestrial organic matter into local food webs.  On the eastern Alaska 
Beaufort Sea coast, we describe the ecological structure of these coastal lagoons for the first 
time. The possible role of terrestrially derived carbon to arctic estuarine food webs is espe-
cially important in view of the current warming trend in the arctic environment and the role 
of advective processes that transport carbon along the nearshore shelf.
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ECOLOGICAL IMPACTS OF THE 2005 RED TIDE ON ARTIFICIAL REEF 
COMMUNITIES IN THE EASTERN GULF OF MEXICO
A harmful algal bloom (red tide) and associated anoxic/hypoxic event in 2005 resulted in 
massive fish kills and collapse of epibenthic communities in depths less than 25 meters 
along the central West Florida Shelf. An ongoing monitoring study of epibenthic and fish 
community recruitment and succession on artificial reef structures provided a focused 
time series (2005 to 2007) before and after the red tide disturbance. Radical changes in 
community structures were observed after the red tide.  Epibenthic and fish diversities 
were significantly lower after the peak of the red tide event (August through November 
2005) compared to pre-red tide data. Scleractinian corals, poriferans, and echinoderms 
were among the epibenthos most affected. The number of fish species observed at the 
sites declined by 50-65%, with significant reductions in the abundances of all species 
including important commercial taxa (ANOSIM R>0.4, p<0.2%).  Successional stages were 
monitored over the next two years, allowing recruitment and recovery trends to be re-
corded and modeled.  The data indicate that recovery times may be shorter than predicted 
in previous studies.
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PROFILING ALTIMETRY COMPARED WITH SWATH ALTIMETRY IN THE 
CONTEXT OF TERRESTRIAL HYDROLOGY DATA ASSIMILATION
Accurate characterization of the hydrologic cycle at local, regional, and global scales is 
an essential aspect of many crucial science and societal questions. Current methods for 
characterizing surface water and river discharge are inadequate in many parts of the world 
because of poor spatial and temporal distributions. A spaceborne synthetic aperture radar 
swath altimeter, WATER HM’s KaRIN instrument, has been proposed for measuring 
surface water hydraulics. Is it possible that river discharge could be characterized by solely 
a profiling altimeter (PA) without the aid of in-situ observations? The swath altimeter (SA) 
provides a measurement of surface elevation along a swath tangential to the flight path, 
while the PA provides only a single elevation measurement along the flight path. In this 
paper, the PA and SA measurements are inter-compared in the context of a data assimila-
tion (DA) system for river discharge estimation. The DA scheme utilizes the LISFLOOD-
FP model to obtain a prior estimate of discharge and floodplain inundation and ingests 
altimeter measurements generated by the Jet Propulsion Laboratory Instrument 
Simulator. Observing System Simulation Experiments are performed to examine the 
relative performance of the PA and SA measurements in the context of the DA scheme for 
discharge estimation.
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MEASUREMENT OF COPEPOD PREDATION ON NAUPLII USING QPCR OF THE 
CYTOCHROME OXIDASE I GENE
Copepod adults may be important predators on copepod nauplii in the ocean. Field (verti-
cal distribution) and lab (swimming behavior, escape responses) observations suggest that 
there are species-specific differences in predation susceptibility. We present a method 
here to directly measure in situ predation rates by older stage copepods upon copepod 
nauplii using species-specific primers for the mtCOI gene and real-time quantitative PCR. 
The general approach is to determine the mtCOI gene copy number of an individual prey 
organism and the copy number of the same gene in the stomachs of predatory copepods 
collected in the field. From knowledge of DNA disappearance rates in the stomachs, inges-
tion rates can be calculated. mtCOI copy numbers have been determined for stages N1 
to C1 of Acartia tonsa. Using species-specific primers, mtCOI genes of A. tonsa N2 fed 
to adult Centropages typicus was detectable for up to 3 hr. Exponential rates of decline of 
prey mtCOI genes were similar to those measured for gut pigments. This method could 
be modified to examine feeding ecology in a range of predator-prey systems.

Durkin, C. A., University of Washington, Seattle, USA, cdurkin@u.washington.edu;
Mock, T., University of Washington, Seattle, USA, mockt@u.washington.edu;
Marohl, R. L., University of Washington, Seattle, USA, rmarohl3@u.washington.edu;
Armbrust, E. V., University of Washington, Seattle, USA, armbrust@ocean.washington.edu
CHITIN AS A COMPONENT OF THE DIATOM CELL WALL
Chitin is the most abundant polymer in the ocean and is synthesized by the enzyme chitin 
synthase.  Analysis of diatom chitin synthase genes suggests that more genera of diatoms 
may synthesize chitin than previously thought. To discover potential roles of chitin, chitin 
synthase gene expression was measured in Thalassiosira pseudonana cultures grown 
under silicate, iron, or nitrate limitation.  All chitin synthase genes were down regulated 
under nitrate limitation; one was upregulated under both silicate and iron limitation.  
Expression of chitin synthase genes was also monitored in batch cultures during exponen-
tial phase and silicate starvation.  These cells were also stained with a fluorescently labeled 
chitin-binding lectin and the resulting fluorescence signal was measured quantitatively 
with flow cytometry.  Sorting of stained, silicate-limited cells indicated that the lectin 
localized to chitin deposited around cell wall girdle bands during the interval when one 
chitin synthase gene was upregulated.  Elongated, silicate limited cells formed aggregates 
during the period that nitrogen-rich chitin was enriched at their girdle bands, which may 
have implications for the nutrient composition of sinking biomass at the end of a bloom.

Dushaw, B. D., University of Washington, Applied Physics Laboratory, Seattle, USA, du-
shaw@apl.washington.edu;

Worcester, P. F., University of California at San Diego, Scripps Institution of 
Oceanography, La Jolla, USA, pworcester@ucsd.edu

A DECADE OF ACOUSTIC THERMOMETRY IN THE NORTH PACIFIC 
(B):  UNDERSTANDING BASIN-WIDE AVERAGES OF TEMPERATURE BY 
COMPARISIONS TO THE POP NUMERICAL OCEAN MODEL.
With a decade of long-range (several Mm) acoustic propagation data obtained during the 
Acoustic Thermometry of Ocean Climate (ATOC) and North Pacific Acoustic Laboratory 
(NPAL) projects, the interannual, seasonal, and higher frequency variability of transbasin-
averaged ocean temperature in the North Pacific can be examined.  Acoustic transmissions 
were made from sources located off the northern Californian coast and north of Kauai, 
Hawaii to several receivers of opportunity located in the North Pacific Basin.  The acoustic 
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data are a high signal-to-noise measure of large-scale temperature with excellent temporal 
resolution.  Although only a few realizations of the seasonal cycle are available, inter-and 
intra-annual variabilities have signal amplitudes comparable to the seasonal cycle.  The sea-
sonal cycle of temperature is mostly accounted for by local air-sea heat exchange. The time 
scales for some of the changes in temperature are short, sometimes of order weeks.  Not all 
available acoustic paths are suitable for assessing the seasonal cycle, however. Near Hawaii, 
the acoustic sampling does not extend to the near-surface waters, so seasonal variations 
there are not measured.  To better understand the nature of the signals, the temperature 
changes observed by the acoustics will be compared to temperature changes modeled by a 
co-temporal, high-resolution ocean model (POP:  Parallel Ocean Program).

Dutkiewicz, S., MIT, Cambridge, USA, stephd@mit.edu;
Follows, M. J., MIT, Cambridge, USA, mick@ocean.mit.edu;
Bragg, J. G., MIT, Cambridge, USA, jbragg@mit.edu
USING RESOURCE COMPETITION THEORY TO UNDERSTAND THE 
DISTRIBUTION OF MARINE PHYTOPLANKTON
Resource competition theory has been used by ecologists to predict outcomes of competi-
tion between phytoplankton, and their distribution in the environment (Tilman, 1977). 
Here we use this theoretical framework to gain insights into the solutions of a global three 
dimensional physical-biogeochemical-ecosystem numerical model. This model is initialized 
with many phytoplankton types, whose growth traits are drawn randomly from observed 
ranges. The resulting spatially varying ecosystem structure is therefore self organizing 
rather than imposed. In particular, the model successfully characterizes the observed dis-
tribution of the picocyanobacteria Prochlorococcus, which dominate the phytoplankton 
communities of much of the tropical and subtropical oceans. We use the theoretical frame-
work, modified to include the effects of light, temperature and grazing on phytoplankton 
abundances, to investigate the physical and ecological factors that underpin the modeled 
biogeography.  We find that Prochlorococcus dominate regions where the physical environ-
ment is very stable, and at least one of their required nutrients are drawn down to low levels 
that are consistent with the theoretical predictions. In these stable regions the chemical 
environment is regulated by the characteristics of the ecosystem structure.

Dutrieux, P., University of Hawaii, Honolulu, USA, dutrieux@hawaii.edu;
Menkes, C. E., IRD, Noumea, New Caledonia;
Murray, J. W., University of Washington, Seattle, USA;
Firing, E., University of Hawaii, Honolulu, USA;
Hummon, J. M., University of Hawaii, Honolulu, USA;
Ascani, F., University of Hawaii, Honolulu, USA
THERMOCLINE AND SUBTHERMOCLINE CURRENTS FROM THE CENTRAL 
TO WESTERN EQUATORIAL PACIFIC: A SNAPSHOT VIEW FROM THE EUC-FE 
CAMPAIGN
Shipboard ADCP observations were obtained in August/September 2006 across the 
equatorial Pacific from 140ºW to 145ºE, providing a quasi-synoptic view of the circulation. 
Centered in the thermocline, the Equatorial Undercurrent (EUC) straddles the equator 
above the westward Equatorial Intermediate Currents. Filtering out large vertical scales 
using a baroclinic mode decomposition reveals the signature of the Equatorial Deep 
Jets (EDJs): zonal currents within 1.5º of the equator from 400 m depth to the bottom of 
the measurements, reversing with 300-400-m vertical wavelength. The EDJs are zonally 
consistent over the central 40º of the survey, but not over the entire zonal extent.  At the 
western boundary, two currents contribute high-salinity south Pacific waters to the EUC. 
The northwestward New Ireland Coastal Undercurrent is split by topography, with its 
offshore branch reaching 0.8 m/s; the flow reversed to southeastward below the thermo-
cline, with maxima of 0.35 m/s in the 400-800-m depth range. The New Guinea Coastal 
Undercurrent flows northwestward through Vitiaz Strait, where velocities attain 1.3 m/s in 
the thermocline and gradually decline to zero near 800 m.

Dyble, J., NOAA Great Lakes Environmental Research Laboratory, Ann Arbor, USA, juli.
dyble@noaa.gov;

Fahnenstiel, G. L., NOAA Great Lakes Environmental Research Laboratory, Muskegon, 
USA, gary.fahnenstiel@noaa.gov;

Vanderploeg, H. A., NOAA Great Lakes Environmental Research Laboratory, Ann Arbor, 
USA, henry.vanderploeg@noaa.gov;

Litaker, R. W., NOAA Center for Coastal Fisheries and Habitat Research, Beaufort, USA, 
wayne.litaker@noaa.gov

ASSESSING THE ROLE OF ENVIRONMENTAL STRESSORS AND GENETIC 
COMPOSITION ON TOXIN PRODUCTION IN LAKE ERIE CYANOBACTERIAL 
HAB POPULATIONS
Blooms of the cyanobacterial HAB Microcystis have recently resurged in some regions 
of the Great Lakes and, due to the use of these waters for drinking water and recreation, 
there is a significant need to understand the factors contributing to bloom toxicity. 
Microcystis bloom toxicity is regulated both by environmental factors and genetic com-
position.  The response of the natural Microcystis community to some key environmental 
stressors (nutrients, light, grazers) was assessed by measuring changes in growth rates 
and concentration of the toxin microcystin in laboratory experiments.  Additionally, a 
quantitative PCR assay was used to quantify changes in the number of toxic colonies using 
the mcyB gene, which is involved in the synthesis of the toxin microcystin.  The genetic 
composition of the Microcystis community in western Lake Erie was also assessed over 
the course of a bloom season using both the highly variable phycocyanin intergenic spacer 

region (PC-IGS) and mcyB.  Sequence analysis showed that there is shift in community 
composition over time and that strain composition plays a role in Microcystis bloom 
toxicity in this region.

Dykes, J. D., Naval Research Laboratory, Stennis Space Center, USA, dykes@nrlssc.navy.mil;
Wang, D. W., Naval Research Laboratory, Stennis Space Center, USA, dwang@nrlssc.navy.mil
A REGIONAL WAVE MODELING SYSTEM IN THE ADRIATIC SEA
A wave prediction system using the SWAN (Simulating Waves Nearshore) model was run 
covering the Adriatic Sea and the Gulf of Manfredonia supporting the field experiment, 
“Dynamics of the Adriatic in Real-Time 2006” (DART06) which provided a unique oppor-
tunity for examining the characteristics of ocean surface waves and model performance 
in such a regional environment.  The regional SWAN model was run in real-time from 
October 2005 to November 2006 using winds from forecasts provided by the ALADIN 
meteorological model run by the Croatian Meteorological and Hydrological Service.  
Comparisons of the daily forecasts of significant wave height to in situ and altimeter 
measurements showed that SWAN performed fairly well with a generally small negative 
bias.  Afterwards, SWAN was run in hindcast mode to include wave-current interaction 
by using surface currents as input from NCOM (Navy Coastal Ocean Model) run at the 
Navy Research Laboratory.  The results of including wave-current interaction showed 
significantly improved wave model performance.   Specific cases will be shown to illustrate 
wave model performance issues in this particular environment.

Dzwonkowski, B., University of Delaware, Newark, USA, briandz@udel.edu;
Lipphardt, B. L., University of Delaware, Newark, USA;
Yan, X. H., University of Delaware, Newark, USA;
Kohut, J. T., Rutgers University, New Brunswick, USA;
Garvine, R. W., University of Delaware, Newark, USA
SUB-INERTIAL MID-SHELF ACROSS-SHELF OFFSHORE FLOWS IN THE SURFACE 
LAYER OF THE CENTRAL MID-ATLANTIC BIGHT
An examination of sub-inertial across-shelf, offshore flows over the mid-shelf of the cen-
tral Mid-Atlantic (MAB) was conducted using surface velocity measurements from a long 
range HF radar system. Observations from Aug 2002 to Jan 2004 were used to subjectively 
identify several episodic flow patterns over an area approximately 240km by 115km off 
the New Jersey coast.  The predominant structure was a shelf-wide flow that primarily 
occurred during months in which the water column is usually well-mixed (Oct-April). 
The other episodic flow patterns typically had a single smaller scale region of intensified 
across-shelf flow.  An EOF analysis of the across-shelf flow was performed in an attempt 
to determine the robustness of the observed spatial features and to possibly link a physi-
cally forcing to these modes.  EOF mode 1 dominated the variance and appeared similar 
in structure to the mature state of the shelf-wide episodic events.  In terms of forcing, cur-
rent vector/wind stress correlations over the study region revealed significant seasonally 
dependent spatial variability with across-shelf flow during the mixed period appearing to 
be more closely associated with across-shelf wind stress. (r2=.65 at zero lag). On a larger 
scale, this research is important because the MAB circulation interacts with the Gulf 
Stream, a current critical in transporting heat to higher latitudes and in global circulation.

Eagles-Smith, C. A., US Geological Survey - Davis Field Station, Davis, USA, ceagles-
smith@usgs.gov;

Ackerman, J. T., US Geological Survey - Davis Field Station, Davis, USA, jackerman@
usgs,gov;

Takekawa, J. Y., US Geological Survey - SF Bay Estuary  Field Station, Vallejo, USA, 
john_takekawa@usgs.gov;

Adelsbach, T. L., US Fish and Wildlife Service, Sacramento, USA, terry_adelsbach@fws.gov
MERCURY RISK TO BIRDS IN THE SAN FRANCISCO BAY ESTUARY
The San Francisco Estuary is a site of hemispheric importance for waterbirds, and also has 
a legacy of mercury contamination. We examined space use in four common waterbird 
species and assessed mercury concentrations in adults, chicks, eggs, and their prey, and 
quantified the effects of mercury on reproduction. We found that mercury was highest 
in Forster’s terns, followed by stilts, Caspian terns, and avocets. Overall, we estimated 
that risk to reproductive impairment was 27%, 22%, 10%, and 1% in Forster’s terns, stilts, 
Caspian terns, and avocets. Moreover, 58% and 46% of breeding Forster’s terns and their 
eggs respectively, were at high risk to mercury impairment. Failed to hatch and abandoned 
eggs had more mercury than randomly collected eggs for Forster’s terns but not stilts or 
avocets. Further, we found that hatching success declined with increasing egg mercury 
in Forster’s terns but not stilts or avocets. We also found that dead stilt (but not avocet) 
chicks had higher down mercury concentrations than randomly sampled living chicks. 
Our results indicate that waterbird exposure to mercury is high enough to be a cause of 
concern, and that reproduction may be impaired.

Eakin, C. M., NOAA Coral Reef Watch, Silver Spring, USA, mark.eakin@noaa.gov;
Morgan, J., NOAA Coral Reef Watch, Silver Spring, USA, jessica.morgan@noaa.gov;
Liu, G., NOAA Coral Reef Watch, Silver Spring, USA, gang.liu@noaa.gov;
Christensen, T., NOAA Coral Reef Watch, Silver Spring, USA, tyler.christensen@noaa.gov;
Heron, S. F., NOAA Coral Reef Watch, Townsville, Australia, scott.heron@noaa.gov;
Skirving, W., NOAA Coral Reef Watch, Townsville, Australia, william.skirving@noaa.gov;
Strong, A. E., NOAA Coral Reef Watch, Silver Spring, USA, alan.e.strong@noaa.gov;
Gledhill, D. K., NOAA Coral Reef Watch, Silver Spring, USA, dwight.gledhill@noaa.gov
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THE RECORD BREAKING 2005 CARIBBEAN CORAL BLEACHING AND 
MORTALITY: CLIMATE DRIVERS AND NEED FOR ACTION
The 2005 Caribbean coral bleaching event was the most extensive and devastating on re-
cord for this basin. NOAA Coral Reef Watch satellite data provided warnings that allowed 
researchers to document the extent and intensity of the event. The greatest bleaching and 
mortality were seen along the Antillean Arc where the thermal stress exceeded any seen 
in the Caribbean during the past 21 years of satellite data. Gridded in situ records showed 
that average temperatures were the warmest in over 100 years.  Coral bleaching exceeded 
90% at many sites, and extended across most of the wider-Caribbean region; mortality 
exceeded 40% at many sites.  Collaboration among researchers from 22 countries provided 
the best documentation of a basin-scale bleaching event to date. This event showed one of 
the key problems that climate change poses to coral reefs: warming oceans can kill corals 
in even the best-managed or most remote coral reefs. Steps need to be taken to increase 
the resilience of coral reefs to survive bleaching, ocean acidification, and other climate 
change threats.

Earls, J. K., University of South Florida St. Petersburg, St. Petersburg, USA, jearls@mail.
usf.edu;

Dixon, B., University of South Florida St. Petersburg, St. Petersburg, USA, bdixon@stpt.
usf.edu

THE EFFECTS OF LANDUSE AND SOIL CHARACTERISTICS ON NUTRIENT 
LOADING USING THE SOIL & WATER ASSESSMENT TOOL (SWAT): A 
COMPARATIVE STUDY
Managing an ecosystem is a complex task due to the diversity of information required 
for holistic planning and policy implementation to ensure the health of an ecosystem.  
Watershed/environmental managers are tasked with such decision-making and policy 
implementation with limited resources.   A modeling tool integrated with a Geographic 
Information Systems (GIS) that facilitates spatially explicit representation of the intricacy 
of the interactions between groundwater, surface water, soil, land cover and the climate to 
the streamflow and nutrient loading can be an invaluable tool for environmental manag-
ers. The Soil and Water Assessment Tool (SWAT) is a GIS-integrated model that can 
determine hydrologic budget of a watershed as well as nutrient loading into an ecosystem.  
This study uses SWAT to model physical processes for two nearby drainage basins in west 
central Florida and compares the resulting hydrology and water quality data to landuse 
and soil characteristics to determine if these components are major factors in the variabil-
ity between the watersheds’nutrient loading.

Easley, R. A., University of South Florida, Saint Petersburg, FL, USA, reasley@marine.usf.edu;
Byrne, R. H., University of South Florida, Saint Petersburg, FL, USA, byrne@marine.usf.edu;
Kaltenbacher, E. A., SRI International, Saint Petersburg, FL, USA, eric.kaltenbacher@sri.com;
Liu, X., University of South Florida, Saint Petersburg, FL, USA, liu@marine.usf.edu;
Wang, A., University of South Florida, Saint Petersburg, FL, USA, awang@marine.usf.edu
IN-SITU ANALYSIS OF NUTRIENTS AND PH USING THE 
SPECTROPHOTOMETRIC ELEMENTAL ANALYSIS SYSTEM II (SEAS II): CASE 
STUDIES FROM RIVERINE AND OPEN OCEAN DEPLOYMENTS
Development of chemical sensors capable of high-resolution and high-frequency data 
sampling enables researchers to examine detailed vertical and diurnal variations of 
chemical species.  The Spectrophotometric Elemental Analysis System II (SEAS II) of-
fers a versatile robust instrument for measurement of chemical species under a variety of 
aquatic conditions.  Nutrient and pH measurements from the Hillsborough River, Tampa 
Bay, Gulf of Mexico, and Atlantic Ocean demonstrate the ability of SEAS II to analyze in 
a broad range of aquatic environments.  In addition, optical cells are easily reconfigurable 
allowing the user to detect analytes from low nanomolar to mid-micromolar concentra-
tions.  The instrument records and internally stores real-time measurement data and can 
transmit these data via cabled connections to a variety of receivers including a shipboard 
hydrowire system and wireless Ethernet adapter.   We present data from Hillsborough 
River and Atlantic Ocean deployments to illustrate how the versatility of SEAS II make it a 
potential candidate for use in ocean observing systems.

Easton, E. E., Florida State University, Tallahassee, USA, easton@ocean.fsu.edu;
Spears, T., Florida State University, Tallahassee, USA, spears@bio.fsu.edu;
Thistle, D., Florida State University, Tallahassee, USA, thistle@ocean.fsu.edu
USE OF MITOCHONDRIAL CYTOCHROME B AS A TOOL FOR RE-EVALUATION 
OF THE NORTHERN GULF OF MEXICO SPECIES OF THE ZAUSODES COMPLEX
Identification of species solely by their morphological characters can give misleading results 
because some species may not have differentiated morphologically.  DNA-sequence analy-
ses can differentiate individuals that are genetically similar from those that are not.  It thus 
provides another means of erecting species’boundaries.  When DNA-sequence-analysis 
results and morphological results agree, workers can view the morphologically based tax-
onomy with much more confidence and accept the utility of the morphological characters 
that were used to discern species’boundaries.  Our objective is to re-evaluate the morpho-
logically defined species boundaries of the northern Gulf of Mexico species of the Zausodes 
complex (Copepoda:  Harpacticoida:  Harpacticidae) with DNA-sequence data from the 
mitochondrial cytochrome b gene.  Harpacticoids were identified morphologically.  DNA 
was extracted from the posterior portion of individuals; the anterior portion was kept as a 
voucher.  A portion of the target gene was PCR-amplified and sequenced, and haplotype 
trees were generated by neighbor-joining analysis of the aligned sequence data.  Preliminary 
results indicate that the morphological and DNA-sequence data are in agreement.

Ebuchi, N., Hokkaido University, Sapporo, Japan, ebuchi@lowtem.hokudai.ac.jp;
Fukamachi, Y., Hokkaido University, Sapporo, Japan;
Ohshima, K. I., Hokkaido University, Sapporo, Japan;
Wakatsuchi, M., Hokkaido University, Sapporo, Japan
SEASONAL AND SUBINERTIAL VARIATIONS IN THE SOYA WARM CURRENT 
REVEALED BY HF RADARS, COASTAL TIDE GAUGES, AND A BOTTOM-
MOUNTED ADCP
The Soya Warm Current (SWC) is a coastal boundary current, which flows along the 
coast of Hokkaido in the Sea of Okhotsk. Seasonal and subinertial variations in the SWC 
are investigated using data obtained by high-frequency ocean radars, coastal tide gauges, 
and a bottom-mounted acoustic Doppler current profiler. The velocity of the SWC reach-
es its maximum, approximately 1 m/s, in the summer, and becomes weaker in the winter. 
The almost same seasonal cycle was repeated in the period from August 2003 to March 
2007. The SWC also exhibits subinertial variations with a period from 10-15 days. The 
surface transport by the SWC shows a significant correlation with the sea level difference 
between the Japan Sea and Okhotsk Sea for both of the seasonal and subinertial variations, 
indicating that the SWC is driven by the sea level difference between the two seas. The 
subinertial variations in the SWC are significantly correlated with the meridional wind 
component over the region. Continental shelf waves triggered by the wind are considered 
to be a possible generation mechanism for the subinertial variations.

Echeveste, P., Instituto Mediterraneo de Estudios Avanzados, Esporles, Spain, pedro.
echeveste@uib.es;

Agusti, S., Instituto Mediterraneo de Estudios Avanzados, Esporles, Spain, sagusti@uib.es;
Dachs, J., Instituto de Investigaciones Químicas y Ambientales de Barcelona, Barcelona, 

Spain, jdmqam@cid.csic.es
LETHALITY OF PAH’S TO MARINE PHYTOPLANKTON
Policyclic Aromatic Hydrocarbons (PAHs) are ubiquitous environmental contaminants 
derived from biogenic or anthropogenic sources from incomplete combustion of fossil-
fuel. PAHs reach and impact aquatic environments after ongoing atmospheric transport 
and subsequent deposition, or through direct spillage of petroleum and its refined prod-
ucts. Even if PAHs are considered toxic but not bioaccumulative for high organisms, for 
phytoplankton they are, and may reach higher levels in the cells, being a key vector to 
transfer to other organisms. Lethality of PAHs has been quantified for a variety of aquatic 
organisms as copepods, sandworms or macroalgae, but not for phytoplankton. The goal of 
this study was to quantify the lethality of two different PAHs (Pyrene and Phenantrene) to 
marine phytoplankton by analyzing the effect of different concentrations of PAHs, ranging 
from 1 to 1000 µg/l, on the growth and cell death of a variety of phytoplankton species 
growing in cultures and compared with the lethality observed in natural communities. The 
resulting cell death-PAHs relationships observed will be used to define the thresholds and 
points of non return of PAHs to marine phytoplankton.

Eckert, G. L., University of Alaska, Juneau, USA, ginny.eckert@uas.alaska.edu;
Hill, D. F., Pennsylvania State University, University Park, USA, dfh@engr.psu.edu;
Herter, H. L., University of Alaska, Nome, USA, ffhlh@uaf.edu;
Smith, Q. T., University of Alaska, Juneau, USA, q.smith@uaf.edu
MODEL AND IN SITU  STUDIES OF LARVAL DISPERSAL AND CONNECTIVITY 
IN GLACIER BAY, ALASKA
Larval dispersal may be driven by multiple physical oceanographic processes; however 
in Glacier Bay, a high latitude fjord in Alaska, temporal variation in late-stage larval 
abundance of Dungeness crabs,Cancer magister, suggests that transport of larvae into the 
fjord is tidally-driven. In this interdisciplinary study we compared spatial distributions 
of larvae with results from a 2-D tidal circulation model (ADCIRC) for Glacier Bay.  The 
model is forced with tides, meteorological conditions and freshwater inputs.  We observed 
that late-stage larval abundance is highest near the mouth and declines with distance up 
Bay. The model suggests that these larvae could enter Glacier Bay from the west and be 
transported to their observed locations on the flood tide.  The model also suggests that 
larvae in Glacier Bay are not connected to larvae found to the east of the Bay as a result of 
a circulation barrier.  We hypothesize that these larvae are immigrating into Glacier Bay 
after developing outside, akin to the observation in CA, OR, and WA that larvae migrate 
offshore to the continental shelf and return to nearshore areas as megalopae.

Eddie, B. J., Arizona State University, Tempe, AZ, USA, Brian.Eddie@asu.edu;
Krembs, C., University of Washington, Seattle, WA, USA, ckrembs@snark.apl.washing-

ton.edu;
Juhl, A., Columbia University, Palisades, NY, USA, andyjuhl@ldeo.columbia.edu;
Neuer, S., Arizona State University, Tempe, AZ, USA, Susanne.Neuer@asu.edu
INFLUENCE OF ENVIRONMENTAL VARIABLES ON THE MICROBIAL 
COMMUNITY OF ARCTIC LAND FAST SEA ICE
Changes in sea ice community structure affect carbon and nutrient cycling in polar seas, 
but the response in microbial species composition to key environmental variables still 
remains largely descriptive. Using ice cores recovered from 3 locations near Point Barrow, 
AK in May 2006, we document the diversity and composition of eukaryotic sea ice micro-
organisms in relation to vertical depth within the cores, light availability (mainly as vari-
able snow cover) and nutrient concentrations. We used DGGE (denaturing gradient gel 
electrophoresis) of a PCR (polymerase chain reaction) amplified section of the 18S rRNA 
gene in combination with epifluorescence microscopy to compare the community struc-
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ture of the major eukaryotic microbial phylotypes in the ice.  We find that there are clear 
differences in the community structure from the top to the bottom of the ice at all sites, 
as expected, but more importantly, between sites with (30 cm) and without (0 cm) snow.  
This underscores the importance of snowfall and snow distribution for sea ice microbial 
community structure on scales of only meters, and the potential impact of climate change 
on sea ice ecosystems.

Edge, S. E., Harbor Branch Oceanographic Institute / FAU, Fort Pierce, USA, sedge@hboi.edu;
Morgan, M. B., Berry College, Mount Berry, USA, mbmorgan@berry.edu;
Snell, T. W., Georgia Institute of Technology, Atlanta, USA, terry.snell@biology.gatech.edu
APPLICATION OF MICROARRAY TECHNOLOGY TO INVESTIGATE CORAL 
RESPONSE TO STRESS AT DIFFERENT SCALES ON SOUTH FLORIDA REEFS
Coral communities are increasingly impacted by a variety of natural and anthropogenic 
stressors acting on local or global scales. Based on the type of stressor and scale of impact, 
corals exhibit different responses. A better understanding is needed regarding how cor-
als respond to the cumulative effects of stressors acting on different scales. Through the 
application of microarray technology, gene expression profiles can be used to diagnose 
which stressors are impacting coral populations in the field. Changes in gene expression 
are key elements of the stress response, occur before physiological damage is evident, 
and can be directly related to the causative agent of stress. In this study, a focused coral 
gene microarray was used to detect gene expression patterns of coral in South Florida 
associated with changing environmental conditions. This is the first study to use a focused 
Cnidarian microarray to detect stress in field coral populations related to seasonal events, 
such as precipitation as well as point source stress, such as xenobiotics. In addition, a clear 
correlation between the overall expression of symbiont genes with the expression of host 
stress response genes was evident. Through the application of microarray technology and 
gene expression profiling, varying degrees of stress impacting different sites across times 
were compared in natural coral populations.

Edgington, D. R., Monterey Bay Aquarium Research Institute (MBARI), Moss Landing, 
CA, USA, duane@mbari.org;

Cline, D. E., Monterey Bay Aquarium Research Institute (MBARI), Moss Landing, CA, 
USA, dcline@mbari.org;

Mariette, J., Monterey Bay Aquarium Research Institute (MBARI), Moss Landing, CA, 
USA, jerome@mbari.org

AN AUTOMATED VISUAL EVENT DETECTION SYSTEM FOR OBSERVATORY VIDEO
The permanent presence of underwater cameras on oceanic observatories, such as the 
Victoria Experimental Network Under the Sea (VENUS) and Eye-In-The-Sea (EITS) on 
Monterey Accelerated Research System (MARS), will generate valuable data that can 
move forward the boundaries of understanding the underwater world. However, sightings 
of underwater animal activities are rare, resulting in the recording of many hours of video 
with relatively few events of interest. The burden of video management and analysis often 
requires reducing the amount of video recorded and later analyzed. Sometimes enough 
human resources do not exist to analyze the video; the strains on human attention needed 
to analyze video demand an automated way to assist in video analysis. Towards this end, 
an Automated Visual Event Detection System (AVED) is in development at the Monterey 
Bay Aquarium Research Institute (MBARI) to address the problem of analyzing observa-
tory video. Here we describe the overall design of the system to process video data and 
enable science users to analyze the results. We present our results analyzing video from 
the VENUS observatory and test data from EITS deployments.

Edson, J. B., University of Connecticut, Marine Sciences Dept., Groton, CT, USA, james.
edson@uconn.edu;

Weller, R. A., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, rweller@
whoi.edu;

Plueddemann, A. J., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, 
aplueddemann@whoi.edu;

Ware, J., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, jware@whoi.edu;
Faluotico, S., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, sfaluoti-

co@whoi.edu;
Bigorre, S., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, sbigorre@

whoi.edu
OBSERVATIONS AND MODELS OF MOMENTUM, HEAT AND MASS EXCHANGE 
FROM CLIMODE
The NSF sponsored CLIvar MOde Water Dynamic Experiment (CLIMODE) is designed to 
investigate the formation, evolution, storage, and dispersal of Eighteen Degree Water (EDW), 
the subtropical mode water of the North Atlantic. One of the overall objectives of CLIMODE 
is to improve our estimates EDW formation through air-sea exchange. To conduct these 
investigations, the air-sea interaction team relied on research vessels, a highly instrumented 
surface mooring and a drifting Air Sea Interaction Spar (ASIS) during the CLIMODE field 
programs. All of these platforms measured the momentum, buoyancy, sensible heat, and 
mass fluxes using the direct covariance method after motion correction. Of particular inter-
est were the extreme conditions encountered during cold air outbreaks. The combination of 
high winds and large air-sea temperature and humidity difference drove combined latent and 
sensible heat fluxes that exceeded 1200 W/m2 during these events. Additional extreme wind 
events drove surface stresses that routinely exceeded 1.0 N/m2. These enormous fluxes and 
air-sea gradients are used to reduce the uncertainty in the drag coefficient, Stanton number 
and Dalton number at wind speeds greater than 15 m/s.

Edwards, C. R., University of North Carolina at Chapel Hill, Chapel Hill, USA, credward@
email.unc.edu;

Seim, H. E., University of North Carolina at Chapel Hill, Chapel Hill, USA, hseim@email.
unc.edu

NEAR-RESONANT FORCING OF THE COASTAL OCEAN BY SEA BREEZE/LAND 
BREEZE NEAR THE CRITICAL LATITUDE IN THE GEORGIA BIGHT
Recent analysis indicates that non-tidal diurnal currents approach 30cm/s on the shelf 
of the Georgia Bight, with appreciable diurnal variance persisting from April through 
October. These diurnal motions appear to be inertial oscillations (IOs) and near-inertial 
internal waves, forced by diurnal winds associated with sea breeze/land breeze (SBLB), 
resonant with the inertial frequency at 30oN. Near the critical latitude, diurnal/inertial 
currents can exceed 25cm/s more than 120km offshore and are surface-intensified, with 
IOs in the lower layer 180o out of phase with those in the upper layer. Observational wind 
and current data from 1999-2006 are analyzed from a moored array in the Georgia Bight, 
between 29-32oN, where linear theory predicts significant changes in SBLB structure, and 
SBLB may be modified by the presence of the Gulf Stream. The spatial structure, variabil-
ity, and phase of diurnal/inertial currents are described and compared to that of diurnal 
wind forcing as both the atmospheric forcing and ocean response pass through the critical 
latitude for diurnal/inertial resonance. The vertical structure and phase-locking of the cur-
rents to the diel cycle may have significant implications for cross-shelf larval transport.

Edwards, K. A., University of Washington, Seattle, USA, edwards@apl.washington.edu;
Jessup, A. T., University of Washington, Seattle, USA, jessup@apl.washington.edu
AIRCRAFT TEMPERATURE MEASUREMENTS IN THE SNOHOMISH ESTUARY 
DURING COHSTREX
During the COHSTREX experiment in July 2006, the Snohomish estuary in Washington 
State was surveyed with an airborne infrared imager in order to map the river’s surface 
temperature, Tskin.  The along-river maps of Tskin contain the signature of several estuary 
processes.  Tidal movements of the estuary front was captured by repeated surveys over 
the tidal cycle.  A near-surface warm layer developed diurnally, with enhanced warming 
in cloud-free, light-wind conditions.  In addition to these river-scale changes in Tskin, 
the maps also capture the small-scale variability of coherent structures shed from bottom 
bedforms, wakes from in-river obstacles like pilings, and wakes from small motorboats.  
These turbulent overturns bring deeper water to the surface, and thus their infrared signa-
ture has the potential to give information on the water’s vertical stratification.  The relation 
between Tskin disturbances and vertical stratification will be evaluated here based on 
comparison to the in-situ moored data of COHSTREX.

Edwards, K. L., Naval Research Laboratory, Stennis Space Center, USA, kedwards@nrlssc.
navy.mil;

Veeramony, J., Jacobs Technology Inc., Stennis Space Center, USA, veeramon@nrlssc.
navy.mil;

Hsu, Y., Naval Research Laboratory, Stennis Space Center, USA, hsu@nrlssc.navy.mil;
Dykes, J., Naval Research Laboratory, Stennis Space Center, USA, dykes@nrlssc.navy.mil;
Allard, R., Naval Research Laboratory, Stennis Space Center, USA, allard@nrlssc.navy.mil
MODELING WAVE- AND TIDE- DRIVEN CURRENTS WITH DELFT3D FOR 
AUVFEST 2007
In June 2007, the Delft3D modeling suite was used to determine wave and circulation 
conditions during AUVFest at Panama City Beach, Florida.  The model for AUVFest was 
designed to encompass two areas in which a variety of technologies, including autono-
mous underwater vehicles (AUV), operated. Bathymetry for the Delft3D model was cre-
ated by combining low resolution bathymetry with bathymetry collected by AUV’s in the 
areas of interest.  The modeling exercise coupled the flow and wave components of the 
Delft3D suite, and acquired boundary conditions for the components from PCTides and 
SWAN model runs for the entire AUVFest area of Panama City Beach.  An acoustic dop-
pler current profiler (ADCP) was deployed in an area of interest but relatively deep water; 
preliminary comparisons showed that the model underpredicted velocities at the ADCP 
location because Delft3D computed only wave-driven currents.  We will alter the model-
ing approach in the flow component by specifying dominant tidal harmonics along the 
boundaries, thus including tidal currents in the computation.  We will compare the results 
to the ADCP data and examine the differences of the two modeling approaches.

Egbert, G. D., Oregon State University, Corvallis, USA, egbert@coas.oregonstate.edu;
Ray, R. D., GSFC/NASA, Greenbelt, USA, richard.ray@nasa.gov
PROSPECTS FOR TIDAL STUDIES WITH HIGH-RESOLUTION ALTIMETRY
Altimetry data from the TOPEX/Poseidon and Jason-1 missions have allowed tidal eleva-
tions in the open ocean to be mapped to high accuracy--even minor constituents such as 
M4 (with open ocean amplitudes measured in mm) can now be reliably determined with 
the long timeseries available. However, many tidal phenomena remain poorly constrained 
by the coarse spatial sampling of a traditional nadir altimeter.  For example, internal tides 
are clearly seen in the altimetry data radiating away from generation sites over rough 
topography in the deep ocean.  However, wavelengths are ~100 km or less, and are 
thus poorly sampled by a nadir altimeter. Model simulations show that maps of internal 
tide energy flux constructed from T/P data significantly underestimate actual fluxes.  
Increasing the sampling density (e.g., by using tandem mission data) increases the mapped 
fluxes.  However, accurate mapping, which may shed light on tidal mixing and energy 
dissipation in the deep ocean, would require almost complete spatial coverage. Challenges 



�0�

Meeting Abstracts ASLO/AGU/TOS/ERF

also arise with the surface tides in shallow coastal seas, where spatial wavelengths are 
much shorter than typical altimeter track spacings, and frequency spectra are often more 
complex due to the presence of non-linear constituents. Future technologies that provide 
nearly continuous coverage and extend close to the actual coast would greatly improve our 
ability to map tidal elevations and currents, in these areas of great societal importance.  

Egerton, T. A., Old Dominion University, Norfolk, USA, tegerton@odu.edu;
Morse, R. E., Old Dominion University, Norfolk, USA, remorse@odu.edu;
Marshall, H. G., Old Dominion University, Norfolk, USA, hmarshal@odu.edu;
Mulholland, M. R., Old Dominion University, Norfolk, USA, mmulholl@odu.edu
DAILY VARIABILITY IN ENVIRONMENTAL CONDITIONS AND 
PHYTOPLANKTON COMPOSITION DURING TWO BLOOM EVENTS IN THE 
LAFAYETTE RIVER, VIRGINIA.
The Lafayette River is a eutrophic urban tidal tributary prone to seasonal harmful algae 
blooms, with cell densities recorded during this study on average twice that of other 
Virginia tributaries. Over a 34-day sampling period, two distinct bloom events occurred 
involving Cryptomonas spp. and the mixotrophic dinoflagellate Gymnodinium instriatum. 
Chlorophyll a, nutrient levels, physical and chemical parameters were measured daily 
in addition to phytoplankton enumeration. Sixty-five species of phytoplankton from 8 
major taxonomic groups were identified during the study. Total phytoplankton cell densi-
ties ranged from 5.8x106 to 7.8x107 cells l-1. Picoplankton densities varied from 3.7x106 to 
1.3x109cells l-1. During the bloom periods, Cryptomonas spp. and Gymnodinium instria-
tum constituted as much as 96.1% and 89.8% of the cells respectively, contributing to a 
negative correlation between diversity and productivity (r=-0.71, p=0.0005). Precipitation, 
elevated nitrogen concentrations, and decreased salinity were associated with both 
blooms. Picoplankton abundance was also elevated during the bloom periods. The short 
length of both blooms (~5 days) emphasizes the usefulness of daily monitoring studies 
in understanding the effects of environmental conditions and ecological interactions on 
phytoplankton populations.

Eglinton, T. I., Woods Hole Oceanographic Institution, Woods Hole, USA, teglinton@
whoi.edu;

Hwang, J., Woods Hole Oceanographic Institution, Woods Hole, USA, jhwang@whoi.edu;
Manganini, S. J., Woods Hole Oceanographic Institution, Woods Hole, USA, smanga-

nini@whoi.edu;
Montluçon, D. B., Woods Hole Oceanographic Institution, Woods Hole, USA, dmontlu-

con@whoi.edu;
Toole, J. M., Woods Hole Oceanographic Institution, Woods Hole, USA, jtoole@whoi.edu
ORGANIC CARBON CYCLING OVER THE NORTHWEST ATLANTIC MARGIN: 
IMPORTANCE OF LATERAL TRANSPORT
The fate of the diverse sources of organic carbon (OC) supplied to and produced over 
continental margins remains a subject of debate, but there is growing evidence that a 
significant fraction may be exported to the interior ocean basins.  Establishing the fluxes 
and mechanisms involved in margin-to-deep-ocean carbon transport therefore represents 
an important challenge. The Northwest Atlantic margin is characterized by the existence 
of strong and persistent detached and bottom nepheloid layers that may serve as conduits 
for export of OC to the interior ocean.  As part of a project to understand dynamics of 
particulate OC (POC) in this region, suspended and sinking POC was collected using 
submersible pumps and bottom-tethered time-series sediment traps deployed over the 
continental slope adjacent to a physical oceanographic mooring array.  Geochemical 
data (including isotopic and lipid biomarker compositions) as well as flux measurements 
provide strong evidence for significant lateral transport of POC. When evaluated in the 
context of hydrographic observations, this information provides constraints on the prov-
enance and transport pathways of POC over the continental margin.

Eisner, L. B., Auke Bay Labs/AFSC/NOAA, Juneau, USA, lisa.eisner@noaa.gov;
Cieciel, K. D., Auke Bay Labs/AFSC/NOAA, Juneau, USA, kristin.cieciel@noaa.gov;
Farley, E. V., Auke Bay Labs/AFSC/NOAA, Juneau, USA, ed.farley@noaa.gov;
Feldmann, A., Auke Bay Labs/AFSC/NOAA, Juneau, USA, angela.feldmann@noaa.gov;
Moss, J. H., Auke Bay Labs/AFSC/NOAA, Juneau, USA, jamal.moss@noaa.gov;
Murphy, J. M., Auke Bay Labs/AFSC/NOAA, Juneau, USA, jim.murphy@noaa.gov
VARIATIONS IN SPRING SST AND FORAGE FISH DISTRIBUTIONS IN THE 
SOUTHEASTERN BERING SEA: BASIS SURVEY RESULTS FOR 2002-2007
The eastern Bering Sea (EBS) shelf is a highly productive high latitude system that pro-
vides critical habitat for important pelagic fish stocks. Shelf-wide surveys were conducted 
during late summer / early fall 2002-2007 in the eastern Bering Sea, as part of a multiyear 
international research program, Bering-Aleutian Salmon International Survey (BASIS), 
to study the effects of ocean conditions and lower trophic level variations on forage fish 
abundance and distribution. The EBS underwent large-scale warming during 2002-2005 
followed by cooler spring sea surface temperatures and a more southerly ice extent in 2006 
and 2007. This shift substantially altered juvenile salmon and other forage fish (e.g. age-0 
pollock, herring, and age-0 pacific cod) abundance and distribution in the southeastern 
Bering Sea and may affect the overall ecology of this region.

Eldevik, T., Nansen Environmental and Remote Sensing Center, Bergen, Norway, tor.
eldevik@nersc.no;

Nilsen, J. E., Nansen Environmental and Remote Sensing Center, Bergen, Norway;
Iovino, D., Nansen Environmental and Remote Sensing Center, Bergen, Norway;
Olsson, K. A., Bjerknes Centre for Climate Research, Bergen, Norway;
SandÍ¸, A. B., Nansen Environmental and Remote Sensing Center, Bergen, Norway;
Drange, H., Nansen Environmental and Remote Sensing Center, Bergen, Norway
THE NORDIC SEAS AS A PACEMAKER IN THE OCEAN CONVEYOR
The dense overflows from the Nordic Seas are the main source of North Atlantic deep wa-
ter and thus complete the overturning of the Atlantic Meridional Overturning Circulation 
(AMOC). We assess the influence of key regions and processes within the Nordic Seas on 
the state of the overflows using three independent sources of data: a unique set of hydro-
graphic observations from 1950 to 2005, a dedicated tracer release experiment, and output 
from a regional ocean model. The commonly presumed causality between convective 
mixing in the Greenland Sea and changes in the overflows is neither evident in the obser-
vations nor in the model. There is on the other hand significant co-variability between the 
properties of the cyclonic loop of Atlantic-derived waters through the Nordic Seas and the 
overflows feeding the Atlantic conveyor. The found co-variabilities - or lack thereof - is a 
benchmark for the variability that should be reproduced in models that address AMOC 
and decadal predictability.

Elias, E., US Geological Survey  -  Delft Hydraulics, Menlo Park, USA, eelias@usgs.gov;
Gelfenbaum, G., US Geological Survey, Menlo Park, USA, ggelfenbaum@usgs.gov;
Mortiz, H. M., US Army Corps of Engineers, Portland, USA, Hans.R.Mortiz@nwp01.

usace.army.mil
SEDIMENT TRANSPORT PROCESSES AT THE MOUTH OF COLUMBIA RIVER
Tides, density differences due to river inflow, and an extremely severe wave climate are the 
driving forces for flow at the mouth of the Columbia River (MCR), USA. Interaction be-
tween irregular bathymetry and jetties abutting both sides of the inlet result in a complex 
sediment transport field near the entrance. A process-based numerical model (Delft3D 
Online Morphology) was applied to obtain insight into the relative importance of differ-
ent forcing mechanisms for sediment transport.  Validation of model results with field 
measurements over the period August-September 2005 shows that the model reproduces 
the dominant flow features, and salinity and wave fields near the entrance reasonably 
well. Comparison of results for different forcing scenarios indicates that residual sediment 
transport is the result of a near balance between tidal and non-tidal flows. Density stratifi-
cation reverses the system from an exporting to an importing system at the mouth during 
low wave conditions. Finally, sediment transport and morphologic change of the ebb tidal 
delta is largely driven by storm waves. 

Elipot, S., NOAA/AOML, Miami, USA, shane.elipot@noaa.gov;
Lumpkin, R., NOAA/AOML, Miami, USA, rick.lumpkin@noaa.gov
GLOBAL OBSERVATIONS OF INERTIAL WAVES FROM LAGRANGIAN DRIFTERS
Since January 2004 surface drifters from the Surface Velocity Program are tracked by 
multiple satellites and this allows for the resolution of ocean surface currents variability at 
higher frequencies than previously available, especially towards higher latitudes. From this 
dataset, this study describes the characteristics of Lagrangian velocity frequency spectra as 
a function of latitude, on basin scales. As an example, inertial and semidiurnal tidal peaks 
are clearly resolved. A robust global feature is the general confinement of anticyclonic 
spectral energy at a given frequency between the equator and the latitude at which this 
frequency equals the local inertial frequency. It is hypothesized that this a manifestation 
of inertial waves which have been forced by the wind stress at the surface and have propa-
gated freely according to beta-dispersion.

Elliott, S., Los Alamos National Laboratory, Los Alamos NM, USA, sme@lanl.gov;
Hunke, E., Los Alamos National Laboratory, Los Alamos NM, USA, eclare@lanl.gov;
Maltrud, M., Los Alamos National Laboratory, Los Alamos, USA, maltrud@lanl.gov
HIGH LATITUDE SULFUR CYCLING IN LOS ALAMOS ICE-OCEAN MODELS
As a central component of several marine systems models, the biogeochemical Parallel 
Ocean Program (POP) has recently been augmented with a dynamic global sulfur cycle. 
Although most results are encouraging, high latitude processes remain deficient; polar 
improvements necessarily constitute a next generation emphasis. Based on a blend of 
available regional simulators, epontic algae and their high DMS production have been 
implemented within the Los Alamos sea ice model (CICE), which runs interactively with 
POP and produces Pan-Arctic results in agreement with sparse data. Pelagic ecosystems 
within POP have been adjusted to reflect dominant high latitude phytoplankton classes 
including Phaeocystis. The new species are treated as segregated explicit variables com-
peting with diatoms and microbes. Progress will be reported for (1) Arctic simulations 
conducted in a decoupled cryobiological CICE, (2) the northern polar domain of the POP 
ocean model, and (3) basin scale, interactive ice-ocean computations. Sensitivity tests 
include incorporation of biotic absorption of solar radiation within the skeletal layer using 
multiple scattering radiative transfer. In addition to the Arctic work, preliminary results 
will be presented for the Southern Ocean.
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Ellis, E. E., University of Washington, Seattle, USA, ellise@u.washington.edu;
Richey, J. E., University of Washington, Seattle, USA, jrichey@u.washington.edu;
Aufdenkampe, A. K., Stroud Water Research Center, Avondale, USA, aufdenkampe@

stroudcenter.org;
Krusche, A. V., University of Sao Paulo, Piracicaba, USA, alex@cena.usp.br;
Quay, P. D., University of Washington, Seattle, USA, pdquay@u.washington.edu
THE IMPORTANCE OF PH, PARTICULATE CARBON, AND PHOTOSYNTHESIS IN 
CONTROLLING WATER-COLUMN RESPIRATION RATES IN THE AMAZON BASIN
Although water-column respiration has been hypothesized to be the main source of 
outgassing CO2 from Amazonian rivers, we lack an understanding of the variability in 
the observed rates. This study examined the variability of respiration rates in rivers and 
streams throughout the Amazon Basin and the organic source material of respired CO2. 
Respiration rates ranged from 0.034 to 1.77 µmol L-1/hr of O2 consumed and were most 
positively correlated with fine particulate organic carbon (r2=0.708). Respiration was also 
positively correlated with pH (r2=0.58). Sites with a pH < 7 (low pH) had a higher ratio of 
respiration to photosynthesis (2.3 ± 0.3) than sites with a pH > 7 (high pH) (1.1 ± 0.2). The 
isotopic signature of respired CO2 suggests that autocthonous carbon is fueling respiration 
at high pH sites, whereas C3 and C4 vegetation are respired at low pH sites, with C4 vegeta-
tion playing a larger role during the high-water period. Depth-integrating respiration rates 
reveal that respiration accounts for 21-37% of the evading CO2 in large rivers, indicating 
that other processes are also important producers of CO2.

Ellis, G. S., University of South Florida College of Marine Science, St Petersburg, USA, 
gellis@marine.usf.edu;

Hollander, D. J., University of South Florida College of Marine Science, St Petersburg, 
USA, davidh@marine.usf.edu

ORGANIC MATTER IN CARBONATE BIOMINERALS: A BULK AND 
MOLECULAR ISOTOPIC APPROACH TO ECOLOGICAL MONITORING AND 
RECONSTRUCTION
Filter-feeding bivalves are increasingly used as integrators for monitoring water-quality 
trends in estuaries. Stable isotopic analysis is a powerful technique that may be employed 
for this purpose. As bivalves feed near the base of the trophic pyramid, the carbon and 
nitrogen isotopic compositions of the tissues of these organisms are reflective of estua-
rine primary production, and thus provide data relevant to water-quality monitoring. 
Organic matter incorporated into the shells of these organisms during calcification draws 
on the same biochemistry as the body tissues and therefore preserves similar signals. 
Consequently, organic matter in bivalve shells represents an archive of data for historical 
reconstructions of water quality prior to the onset of monitoring efforts. Here, data will 
be presented showing the incorporation of dietary signals into the tissue and shell organic 
matter of the American Oyster (Crassostrea virginica) along a salinity transect in Rookery 
Bay, FL. Isotopic characterization of organic matter will be shown for both bulk samples 
and specific amino acids. The advantages of compound-specific amino acid analysis in this 
context will be discussed.

Ellison, R. M., YSI, Inc, Marion, USA, rellison@ysi.com;
Lizotte, M., YSI Integrated Systems, Marion, USA, mlizotte@ysi.com;
Crowell, J., OceanServer Technology, Fall River, USA, crowell@ocean-server.com
HIGH SPATIAL RESOLUTION MAPPING OF WATER QUALITY AND 
BATHYMETRY WITH A PERSON-DEPLOYABLE, LOW COST AUTONOMOUS 
UNDERWATER VEHCILE
YSI and OceanServer Technology partnered to develop the first autonomous underwater 
vehicle specifically designed for water quality mapping. Several of the features that make 
this person-deployable vehicle unique include the intuitive mission planning software, 12 
hour run times with remote RF communication, and the complete on-board water qual-
ity sensor suite that samples at a frequency of 1Hz. The result is detailed maps of water 
quality parameters at a fine spatial resolution that does not require a boat and only one 
technician’s time. Water quality monitoring programs can use the vehicle to sample dif-
ficult to reach or shallow areas, expand monitoring frequency and spatial resolution, and 
fill in the gaps of fixed point monitoring programs. Local and federal agencies will find the 
vehicle well suited for rapid response applications, monitoring sensitive locations, as well 
as for mapping low oxygen zones or algae blooms. The vehicle has been extensively tested 
in a number of coastal and estuarine environments.  An overview of the vehicle and the 
results from several field trials in estuarine environments will be presented.

Ellwood, M. J., Australian National University, Canberra, Australia, michael.ellwood@anu.
edu.au;

Boyd, P. W., National Institute of Water & Atmospheric Research, Dunedin, New Zealand, 
pboyd@alkali.otago.ac.nz

TRACE METAL CYCLING DURING WINTER IN THE SUBANTARCTIC ZONE 
FROM 40-52S; 155-160E
In High Nitrate Low Chlorophyll areas of the ocean, it is now well established that certain 
trace elements, namely Fe, control phytoplankton productivity. We investigated the distri-
butions of dissolved Fe, Co, Ni, Cu, Zn, Cd and Pb in the upper water column (10 stations, 
0-1000m, SAFe standardised) from 40S to 52S in the south Tasman Sea, west of New 
Zealand, in the Austral winter 2006. This transect straddles the Subantarctic zone which is 
sandwiched between the Subtropical (~43S) and Subantarctic Fronts (~51S). For Cd, Cu, 
Ni and Co, dissolved concentrations increased southward in concert with NO3 and PO4, 

whereas surface waters were depleted for Zn and Si. Strong correlations were observed for 
the Zn vs Si and Cd vs PO4 datasets. For Fe, surface water concentrations (<0.2 nmol/kg) 
were conspicuously low along the whole transect with no obvious winter reserve. Within 
the water-column, the ferricline was located at ~150m between 40-42S and deepened 
southward to around 400m at 48S. NO3 increased with Fe when Fe concentrations were 
>0.2 nmo/kg, below 0.2 nmol/kg NO3 concentrations were static as Fe declined.

Elrod, A. K., Clemson University, Clemson, USA, akelrod@clemson.edu;
Hains, J. J., Clemson University, Clemson, USA, jhains@clemson.edu
IRON SEQUESTRATION IN LAKE SEDIMENTS FROM ARTIFICIAL 
HYPOLIMNETIC OXYGENATION: RICHARD B. RUSSELL RESERVOIR
Upstream to downstream, Hartwell, Richard B. Russell, and J. Strom Thurmond are warm, 
monomictic reservoirs of the Savannah River. In summer, they undergo thermal and 
chemical stratification with hypoxic/anoxic hypolimnia. To improve the water quality of 
releases from Russell Dam during stratification, the U.S. Army Corps of Engineers oper-
ates a hypolimnetic oxygenation system in the forebay of Russell Reservoir. This system 
may facilitate oxidation and flocculation of iron and possibly manganese. Phosphorus 
can adsorb to the flocculates, and their sedimentation effectively removes them from 
the water column. Therefore, Russell Reservoir may be a sink for iron, manganese, and 
phosphorus in the Savannah River System. Sediment samples were taken from the fore-
bays of Hartwell, Russell, and Thurmond Reservoirs and at an upstream location within 
Russell Reservoir. Russell had significantly more iron at the oxygenation system than at 
upstream locations within Russell or in Hartwell. Hartwell had significantly more iron 
than Thurmond. Phosphorous showed a similar distribution. Manganese was greater in 
the Russell forebay than at an upstream location or Hartwell. However, Thurmond had 
significantly more manganese than Hartwell or Russell.

Elrod, V. A., Monterey Bay Aquarium Research Institute, Moss Landing, USA, elrod@
mbari.org;

Johnson, K. S., Monterey Bay Aquarium Research Institute, Moss Landing, USA, john-
son@mbari.org;

Fitzwater, S. E., Monterey Bay Aquarium Research Institute, Moss Landing, USA, sfitz@
mbari.org;

Plant, J., Monterey Bay Aquarium Research Institute, Moss Landing, USA, jplant@mbari.org
THE ANNUAL CYCLE OF IRON IN THE UPWELLING DRIVEN CENTRAL 
CALIFORNIA REGION
A seven years time series reveals an annual cycle of surface water iron in Monterey Bay, 
California, that is dominated by the injection of high concentrations at the onset of up-
welling each spring. A companion study at the upwelling center clearly indicates a sedi-
mentary source for the iron. River discharge during winter storms results in the deposition 
of a sediment “fluff” layer along the shelf at the upwelling center. Initial rapid shoaling 
of isotherms at the onset of upwelling brings water from the “fluff” layer to the surface.  
Iron concentrations then rapidly decrease although upwelling intensifies and maximum 
nitrate concentrations occur ~ 2 months later. Decoupling of the iron and nitrate supply 
suggests the potential for iron limitation. However, iron limitation was apparent only one 
of the seven years, following two consecutive years of low river flow. Generally, complete 
drawdown of nitrate occurs by late summer, which cannot be supported by dissolved iron 
concentrations alone. Summer chlorophyll concentrations are highly correlated to dissolv-
able (unfiltered) iron concentrations emphasizing the importance of particulate iron in 
meeting this ecosystem’s iron requirements.

Emerson, S. R., University of Washington, Seattle, USA, emerson@u.washington.edu
OXYGEN CONCENTRATION VARIABILITY: A TRACER OF DIURNAL TO 
DECADAL-SCALE MARINE BIOLOGICAL AND PHYSICAL PROCESSES
The distribution of oxygen concentration in the ocean is determined by a combination of 
biological processes and ocean ventilation.  The utility of oxygen as a tracer of biological 
processes and ocean environmental change has come to light in recent years because of 
repeated ship-board measurements on hydrographic sections and at ocean time-series 
stations.  Seasonal changes in the euphotic zone suggest that net community produc-
tion in the open ocean is less variable than suggested by satellite or model predictions.  
Decadal-scale changes in the thermocline indicate trends in ocean ventilation and circula-
tion.  Because the reliability of oxygen sensors is improving and there has been an explo-
sion of platforms for making measurements remotely, it is now possible to realize a global 
coverage of oxygen change on seasonal and decadal scales.  The temporal and spatial detail 
of oxygen change observed using sensors on Moorings, Argo floats, Sea Gliders and vol-
unteer observation ships demonstrate the utility of this approach.  I address some issues 
of sensor accuracy and drift that must improve to resolve processes that create oxygen 
concentration changes smaller than a few percent.

Engels, M. S., Sea Education Association, Woods Hole, USA, mengels@sea.edu;
Piwinski, S. K., South Carolina Maritime Foundation, Charleston, USA, spiwinski@sc-

maritime.org;
Foley, J. M., Sea Education Association, Woods Hole, USA, foleyjms@yahoo.com;
Lea, C. E., Sea Education Association, Woods Hole, USA, clea@sea.edu;
Lavender, K. L., Sea Education Association, Woods Hole, USA, klavender@sea.edu;
Cheng, L., Scripps Institution of Oceanography, University of California, San Diego, USA, 

lcheng@ucsd.edu
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DISTRIBUTION AND ANNUAL VARIABILITY OF HALOBATES ACROSS THE 
EASTERN AND CENTRAL TROPICAL PACIFIC
Five species of the aquatic insect Halobates in the Pacific Ocean thrive within specific bio-
geographic boundaries. Few research cruises collect these surface dwelling insects, hence 
there is limited data available. On five cruises between Mexico and Tahiti in November 
and December of 2001-2006, Sea Education Association collected Halobates from a total 
of 248 neuston tows (surface net 1m x 0.5 m, 333 µm mesh). Total Halobates abundance 
estimates per tow ranged from 500 to 84,000 per km2, with highest occurrences found 
in the north-eastern tropical Pacific near Mexico. Repeated sampling along similar 
cruise tracks allowed for determinations of annual variability in geographic distribution 
of the four dominant species (H. sobrinus, H. micans, H. sericeus, and H. splendens). 
Additionally, we examined annual changes in species specific population structure by 
region as a function of sea-surface temperature, salinity, and chlorophyll-a concentration.

English, C. A., COMPASS, Silver Spring, USA, cenglish@compassonline.org
SCIENCE (MIS)COMMUNICATION IN A POLICY WORLD – WHY BOTHER?
Science has a clear role to play informing natural resource policy by providing understand-
ing and knowledge of natural (and other) processes to policy makers.  However, scientists 
and policy makers alike are often frustrated by the apparent lack of consideration – or 
misuse – of science in the policy making process.  Is it worth a scientist’s time to try to 
communicate their science directly to policy makers – why not leave this task to the 
“experts”?  Cultural differences between policy makers and scientists make this prospect 
daunting, but also suggest that participation by scientists is powerful.

ENJOLRAS, V. M., Thales Alenia Space, Toulouse, France, vivien.enjolras@thalesalenias-
pace.com;

RODRIGUEZ, E., NASA JPL, Pasadena, USA, ernesto.rodriguez@jpl.nasa.gov
MONITORING RIVERS AND LAKES WITH A KA-BAND INTERFEROMETRIC 
RADAR ALTIMETER
Profiling nadir-pointing radar altimeters are not capable of providing adequate space-time 
sampling of global surface water, independently of their intrinsic accuracy. To overcome 
this limitation, we present an instrument concept, the Ka-band Radar Interferometer 
(KaRIN), which is able to provide the appropriate space-time sampling with a height and 
slope accuracy suitable to resolve topographic signatures land hydrology applications. 
The KaRIN instrument builds on the interferometric SAR concept demonstrated by the 
NASA Shuttle Radar Topography Mission (SRTM), and the Wide-Swath Ocean Altimeter 
concept. Two major modifications are made to these systems to achieve the desired per-
formance. The spatial sampling requirement implies full synthetic aperture processing. 
Besides, achieving the desired height and slope accuracy with a realizable spaceborne 
instrument requires using a Ka-band radar at near nadir incidence. The sampling of river 
discharge requires an approximately weekly revisit time, an ability to image water bodies 
with a spatial resolution of 100m, a height accuracy better than 10cm and a slope accuracy 
of 10 microrad. To validate the science performance of the system we have implemented 
a Virtual Mission simulation and examined the measurement performances over a variety 
of water scenes. Simulations and related results will be presented. They demonstrate the 
ability of such a system to meet continental waters observation requirements.

Erik W Chapman, E. W., Old Dominion University, Norfolk, VA, USA, chapman@ccpo.
odu.edu;

William R Fraser, W. R., Polar Oceans Research Group, Sheridan, MT, USA;
Eileen E Hofmann, E. E., Old Dominion University, Norfolk, VA, USA
THE INFLUENCE OF VARIABILITY IN PREY COMPOSITION AND DISTRIBUTION 
ON ADELIAE PENGUIN (PYGOSCELIS ADELIAE) FORAGING ENERGETICS AND 
CHICK GROWTH: A MODELING STUDY
Individual-based models (IBMs) are developed to explore the implications of variability in 
prey available to Adélie penguins (Pygoscelis adeliae) on adult foraging energetics, chick 
growth and recruitment. The model is parameterized to reflect conditions of the western 
Antarctic Peninsula and the study is designed to consider environmental variability rele-
vant to that region.  The modeling environment consists of a central-place foraging model 
that interacts with an idealized prey-field comprised of prey-patches and is linked through 
provisioning rate to a chick-growth model that simulates fledging mass. Simulations 
varied 1) prey patch distribution (location, size and number); 2) density (represented by 
ingestion-rate);  3) species composition [Antarctic silverfish (Pleuragramma antarcticum) 
versus Antarctic krill (Euphausia superba)]; 4)  size and age structure of prey popula-
tions; and 5) krill spawning behavior and sex/maturity stage (linked with lipid stores and 
prey quality).  Results highlight the complexity of factors that mediate provisioning rate 
of chicks by influencing adult foraging-trip duration.   Furthermore, results indicate the 
importance of adult choice in balancing maintenance of their own condition against in-
vestment in the growth and survival of their chicks.

Eriksen, C., university of Washington, Seattle, USA, eriksen@u.washington.edu;
Rhines, P. B., university of washington, Seattle, USA, rhines@ocean.washington.edu
EXPLORING ATLANTIC MERIDIONAL OVERTURNING ALONG THE ICELAND 
FAROE RIDGE
Between Iceland and the Faroe Islands a significant branch of the warm, saline Atlantic 
Water moves poleward to join the Norwegian Current (roughly 3.3 Sverdrups of the 
estimated total 8 Sverdrups of northward flow at this latitude).  At depth, dense waters 

spill southward to join the Faroe-Bank Channel outflow, after significant mixing becom-
ing the Northeast Atlantic Deep Water. Roughly 3 Sverdups of overflow occur in the 
combined Faroe-Bank Channel and Iceland Faroe Ridge, comparable with the roughly 3 
Sverdrups of deep water passing through the Denmark Strait.  The Iceland-Faroe Ridge 
(IFR) pathway has not been clearly established: neither as to its location, transport nor 
variability. Deployments of up to three Seagliders at a time with hydrography/oxygen/
biooptics sensors along the southern flank of the IFR have been carried out since Nov. 
2006. Early results suggest significant overflow pathways in two valleys close to the Faroes, 
with less overflow activity than anticipated near Iceland.  Cross-ridge sections show at 
high resolution the sloping top-to-bottom Iceland-Faroe front, which balances the warm 
Faroes current at the top, and devolves to a thin, turbulent benthic boundary layer hug-
ging the southern slope of the Ridge. Velocity fields appear to be surprisingly barotropic 
(as is often the case in weakly stratified high latitude waters), and involve strong, episodic 
jets and eddies.

Erofeev, A., College of Oceanic & Atmospheric Sciences, Oregon State University, 
Corvallis, USA, aerofeev@coas.oregonstate.edu;

Barth, J. A., College of Oceanic & Atmospheric Sciences, Oregon State University, 
Corvallis, USA, barth@coas.oregonstate.edu;

Shearman, R. K., College of Oceanic & Atmospheric Sciences, Oregon State University, 
Corvallis, USA, shearman@coas.oregonstate.edu;

Peery, T., College of Oceanic & Atmospheric Sciences, Oregon State University, Corvallis, 
USA, tpeery@coas.oregonstate.edu;

Rubiano-Gomez, L., College of Oceanic & Atmospheric Sciences, Oregon State 
University, Corvallis, USA, lrubigom@coas.oregonstate.edu;

Brodersen, J. G., College of Oceanic & Atmospheric Sciences, Oregon State University, 
Corvallis, USA, brodersen@coas.oregonstate.edu

LONG-TERM GLIDER OBSERVATIONS OFF THE OREGON COAST
Since April 2006, we have maintained autonomous underwater glider sampling along a 
cross-shelf transect on the Newport Hydrographic Line (44 39.1 N) off central Oregon. 
Two gliders provided data for over 400 days during 35 separate deployments, about 150 
cross-shelf sections and 50,000 profiles were measured, and a total of about 10,000 km 
were traversed. Gliders are sampling in a region of strong wind-driven currents (up to 1 
m/s), steep and abrupt bottom topographic features and a large range of density due to 
salty, upwelled deep water and fresh, Columbia River-influenced surface water. Gliders are 
equipped with SeaBird conductivity-temperature-depth sensors, WET Labs’ sensors for 
chlorophyll fluorescence, colored dissolved organic matter fluorescence and single-wave-
length light scattering. The glider transects are used to explore the anomalously strong 
summer 2006 upwelling season and the unusual amount of cold, saline upwelled water on 
the shelf. Measurements of dissolved oxygen from an Aanderaa optode onboard the glider 
reveal the spatial and temporal extent of hypoxic bottom waters associated with marine 
die-offs off the central Oregon coast.

Erofeeva, S. Y., Oregon State University, Corvallis, USA, serofeev@coas.oregonstate.edu;
Egbert, G. D., Oregon State University, Corvallis, USA, egbert@coas.oregonstate.edu;
Ray, R. D., NASA/GSFC, Greenbelt, USA, richard.ray@nasa.gov
MODELING AND DATA ASSIMILATION FOR NON-LINEAR SHALLOW WATER 
TIDAL CONSTITUENTS
on-linear tidal constituents (NLC; e.g., M4) are generated by interaction in shallow seas 
of the much larger astronomically forced linear constituents (LC; e.g., M2, S2, K1). As 
such, errors in modeling the NLC might be expected to be caused first of all by errors 
in modeling the LC. We describe here a simple inverse modeling strategy that uses as-
similation of altimetry data for LC to improve forcing for modeling NLC. Terms resulting 
from quadratic interactions in the shallow wate equations (SWE) are first computed using 
inverse solutions for the LC (e.g., M2 for M4, M2 and S2 for MS4). These are then used to 
force the linear SWE at the appropriate compound frequency. Comparison to validation 
data demonstrates that model solutions computed in this way are significantly more ac-
curate than those computed with a more traditional approach, i.e, directly time-stepping 
the non-linear SWE forced by the gravitational potential for the interacting constituents. 
These solutions can then be further improved by assimilation of satellite data. We illustrate 
the approach on two domains (a 1/30 degree model of the northwest European shelf, and 
a 1/12 degree model of the Atlantic Ocean) using 531 orbit cycles of T/P-Jason and 114 
cycles of Topex tandem mission data. Solutions are validated using harmonic constants 
from a set of 77 shallow water tide gauges, demonstrating dramatic improvements in solu-
tion accuracy for NLC M4, MS4, and MN4.

Estapa, M. L., University of Maine, Walpole, USA, margaret.estapa@maine.edu;
Mayer, L. M., University of Maine, Walpole, USA, lmayer@maine.edu;
Hardy, K. R., University of Maine, Walpole, USA, khardy@maine.edu
“PHOTOREMINERALIZATION” OF PARTICULATE ORGANIC CARBON
“Photoremineralization” of carbon accompanies previously reported “photodissolution” of 
particulate organic carbon (POC) from resuspended estuarine and deltaic bottom sedi-
ments. Irradiations of suspensions of bottom sediments from Atchafalaya Bay, LA were 
conducted in a solar simulator. Dissolved oxygen, POC, dissolved organic carbon (DOC), 
and dissolved inorganic carbon (DIC) were measured before and after every irradiation. 
Dissolved oxygen levels remained constant in dark controls but decreased in irradiated 
suspensions in proportion to POC loss, with one mole O2 consumed for every 2-3 moles 
OC “photodissolved”. Photodissolved POC was recovered as a combination of DOC and 
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DIC. With sediments, DIC photoproduction was roughly equimolar with O2 typically 
consumed during irradiation. For comparison, “fresh” POC (membranes of disrupted 
Tetraselmis cells) was also irradiated. Photochemical O2 consumption, normalized to 
initial POC, mirrored that of sediments, but normalized photoproduction of DIC was 2.5 
times smaller. This mismatch implies generation of photoproducts other than DIC. The 
1-5% photooxidation out of the 20% of POC that was photodissolved is consistent with 
previous reports of DOC photooxidation in global oceans of ca. 15%.

Estep, L. L., Science Systems and Applications, Inc., Stennis Space Center, MS, USA, estep.
lee@gmail.com;

Spruce, J. P., Science Systems and Applications, Inc., Stennis Space Center, MS, USA, 
Joseph.P.Spruce@nasa.gov

CORAL REEF REMOTE SENSING USING SIMULATED VIIRS AND LDCM 
IMAGERY
The Rapid Prototyping Capability (RPC) node at NASA Stennis Space Center, MS, was 
used to simulate NASA next-generation sensor imagery over well-known coral reef areas: 
Looe Key, FL, and Kaneohe Bay, HI. The objective was to assess the degree to which next-
generation sensor systems “The Visible/Infrared Imager/Radiometer Suite (VIIRS) and 
the Landsat Data Continuity Mission (LDCM)”might provide key input to the National 
Oceanographic and Atmospheric Administration (NOAA) Integrated Coral Observing 
Network (ICON)/Coral Reef Early Warning System (CREWS) Decision Support Tool 
(DST). The DST data layers produced from the simulated imagery concerned water qual-
ity and benthic classification map layers. The water optical parameters of interest were 
chlorophyll (Chl) and the absorption coefficient (a). The input imagery used by the RPC 
for simulation included spaceborne (Hyperion) and airborne (AVIRIS) hyperspectral data. 
Specific field data to complement and aid in validation of the overflight data was used when 
available. The results of the experiment show that the next-generation sensor systems are 
capable of providing valuable data layer resources to NOAA’s ICON/CREWS DST.

Esterson, K. A., ERI, Sanford, USA, kris_esterson@yahoo.com
SALINITY PROFILES IN A SUBTERRANEAN ESTUARY IN QUINTANA ROO, 
MEXICO: IMPLICATIONS FOR SUBMARINE GROUNDWATER DISCHARGE AND 
SEAWATER INDUCTION
This article summarizes the findings of several field investigations into a coastal mixing zone 
aquifer in the northeastern Yucatan Peninsula by cave-diving scientists.  Divers equipped with 
data-logging multi-parameter probes completed a series of salinity profiles along transects 
that began offshore and ranged to 14km inland. These profiles were designed to provide a 
high resolution 3-D map of the mixing zone morphology. The salinity profiles revealed mix-
ing patterns similar to those found in traditional estuaries and described in classic papers on 
estuarine classification and function (Hansen and Rattray, 1966; Pritchard, 1967).  The effect 
of physical mixing is the flux of significant volumes of seawater across the principal interface 
and into the mixed zone. The water balance of the mixing zone is poorly quantified except at 
a limited number of locations. However, preliminary results indicate that the mixing produces 
an inward flow of water from the Caribbean Sea inland to the mixing zone. In contrast to 
submarine groundwater discharge, this effect moves seawater from offshore in to the terres-
trial aquifer. This effect is referred to as seawater induction.

Estevez, E. D., Mote Marine Laboratory, Sarasota, USA, estevez@mote.org
A TIDAL CREEK CONDITION INDEX BASED ON ECOLOGICAL VARIABLES 
SAMPLED WITH RAPID SURVEY METHODS.
The southwest Florida coast is a homogeneous ecological landscape characterized by nu-
merous, usually short tidal creeks located in natural to urban settings.  Watershed managers 
seek rapid-survey methods to accurately describe the ecological condition of tidal creeks in 
order to document their status and trends.  A 3-year project produced a creek index based 
on oyster, other mollusk, other invertebrate, fish, and nuisance algae variables measured in 
16 tidal creeks in Sarasota County FL.  Data were compared by transformations to unit-less 
values and values were combined as geometric means.  The index sorted creeks into a large 
group in intermediate condition and smaller groups that were better and worse, but all 
creek scores were less than 50% of possible maxima.  Pearson correlations of index scores to 
benthic infaunal community data (used as an independent reference standard) were sig-
nificant (p<0.05) for faunal density and highly significant (p<0.01) for species richness.  The 
index was not significantly correlated with abiotic measures of creek or watershed condi-
tion.  Supported by Sarasota County and Southwest Florida Water Management District.

Esther, T. A., University of Southern California, Los Angeles, USA, tabitha@usc.edu;
Hammond, D. E., University of Southern California, Los Angeles, USA, dhammond@usc.edu;
Johnson , H. P., University of Washington, Seattle, Seattle, USA, johnson@ocean.washington.edu;
Hautala, S., University of Washington, Seattle, Seattle, USA, susanh@ocean.washington.edu;
Morello, A., University of Washington, Seattle, Seattle, USA, aaronm@ocean.washington.edu;
Schwartz, R. J., University of Southern California, Los Angeles, USA, rjschwar@usc.edu;
Brzezinski, M., University of California, Santa Barbara, Santa Barbara, USA, brzezins@

lifesci.ucsb.edu;
Beucher, C., University of California, Santa Barbara, Santa Barbara, USA, beucher@lifesci.

ucsb.edu
WHERE DOES HIGH SI ORIGINATE IN CASCADIA BASIN?
Deep waters in Cascadia Basin have silicic acid concentrations that may exceed 200 µM 
and show progressive enrichment northward, from the 180 µM in water entering at the 

southern end. The two possible sources of silicic acid in the deep ocean are (1) dissolution 
of biogenic opal in seafloor sediments and (2) hydrothermal seeps. These sources have 
different germanium to silica ratios and δ30Si values. Ge/Si ≈ 0.7 µmol/mole and δ30Si > 
+0.9‰ for biogenic sources. Hydrothermal sources have Ge/Si of 11-35 µmol/mole and 
δ30Si ≈ - 0.3‰. Core incubations determined the average silicic acid flux from seafloor 
sediments is 0.81 ± 0.05 mmol m-2 day-1 and benthic flux is characterized by a mean Ge/Si 
of 0.6 – 0.7 µmol/mole. The observed values in deep waters (>2500m) indicated inputs 
with Ge:Si ratios of 0.7 µmol/mole and δ30Si of +1.4‰ (similar to that measured for sedi-
mentary diatoms and more enriched than other deep Pacific and hydrothermal waters). 
These results indicate that opal dissolution must be the dominant source of silicic acid 
added to Cascadia Basin.

Etter, P. C., Northrop Grumman Corporation, Baltimore, USA, paul.etter@ngc.com
USING OCEAN-ACOUSTIC MODELS TO DESIGN AND ANALYZE INVERSE-
ACOUSTIC SENSING EXPERIMENTS IN COASTAL OCEANS
This paper describes ocean-acoustic models that are appropriate for the design and 
analysis of inverse-acoustic sensing experiments in coastal oceans. The intent is to provide 
model-selection guidance. Coastal ocean environments are typically characterized by high 
spatial and temporal variabilities. When coupled with acoustic spectral dependencies, 
these natural variabilities transform coastal regions into very complex acoustic environ-
ments. Where direct measurements of physical properties of the coastal ocean are not 
obtainable, inverse-acoustic sensing techniques can provide useful adjunct methods for 
obtaining synoptic portraitures of coastal oceans. Accurate modeling of the acoustic en-
vironment is essential to interpret those physical properties of the coastal ocean derived 
from inverse-acoustic measurements. Inverse-acoustic sensing of the ocean utilizes one 
of three acoustic phenomena: propagation, noise or reverberation. Model-based analyses 
can be supported by an extensive inventory of ocean-acoustic propagation, noise and 
reverberation models. Selection criteria based on discriminating attributes are presented 
in convenient checklists to guide researchers in matching appropriate acoustic-modeling 
capabilities with inverse-acoustic sensing requirements in the coastal ocean. When cou-
pled with coastal atmosphere-ocean models, these ocean-acoustic models can function as 
sophisticated prognostic and diagnostic tools.

Evers, D. C., BioDiversity Research Institute, Gorahm, USA, david.evers@briloon.org;
Graham, R. T., Wildlife Conservation Society, Punta Gorda, Belize, rgraham@wcs.org ;
Perkins, C. R., University of Connecticut, Storrs, USA, christopher.perkins@uconn.edu
SHARK MERCURY LEVELS IN BELIZE
Mercury (Hg) loading in global aquatic ecosystems is a growing concern. Compelling 
evidence of widespread adverse effects in fish and wildlife populations indicates the rate 
of transformation to methylmercury is problematic.  Long-lived, apex predators such as 
sharks are at high risk to Hg toxicity.  We investigated the occurrence of Hg in sharks from 
coastal waters of southern Belize.  In our pilot study, 89 sharks representing 8 species were 
analyzed for muscle Hg levels in 2007.  Highest Hg levels were recorded in blacktip, ham-
merhead, and nurse sharks.  Lowest Hg levels were recorded in bonnethead, sharpnose, 
and lemon sharks.  Over 88% of the sharks sampled exceeded USEPA human health 
consumption standards. Muscle Hg strongly correlated with size for blacktip and nurse 
sharks.  Such models provide a tool for confidently predicting muscle Hg levels in some 
shark species used for human consumption.  Mercury levels measured in hammerhead 
and nurse sharks exceeded known adverse effect thresholds for fish.  An assessment of the 
potential negative impacts from Hg on shark survival and reproductive success is needed 
to support global shark conservation efforts.

Evers, D. E., Louisiana State University, Baton Rouge, USA, eevers@lsu.edu;
Condrey, R., Louisiana State University, Baton Rouge, USA, coecnd@lsu.edu;
Anderson, J., Louisiana State University, Baton Rouge, USA
“PLAY” TECTONICS:  DETERMINING RATES OF SEA LEVEL CHANGE FROM 
HISTORIC DATA WITH A “MIGRATING LIGHTHOUSE” (SHIP SHOAL, LOUISIANA)
We are discovering that many of the ecosystem functions of Ship Shoal are depth-related.  
These include its interactions with the along shore currents and storm fronts and its roles 
as a hotspot of biodiversity, comparative refuge from hypoxia, and also as an important 
spawning ground for blue crabs,Callinectes sapidus.  This association of ecosystem func-
tion and depth are disturbing because Ship Shoal is declining in height and because the 
rate of this decline is difficult to measure given the incompatibility of the hydrographic 
survey data collected since 1853.  These incompatibilities include differences in vertical 
and horizontal data resolution and manipulation, and use/location of offshore landmarks.  
We present a novel method using GIS technology of assessing the rate at which the dis-
tance between sea surface and substrate surface has been increasing over a 150 period in 
an offshore area expected to have been affected by erosion, subsidence, and sea level rise.

Evrard, V., Trent University, Peterborough, Canada, victorevrard@trentu.ca;
Huettel, M., Florida State University, Tallahassee, USA, mhuettel@ocean.fsu.edu;
Soetaert, K., Netherlands Institute of Ecology, Yerseke, Netherlands, k.soetaert@nioo.

knaw.nl;
Heip, C. H., Netherlands Institute of Ecology, Yerseke, Netherlands, c.heip@nioo.knaw.nl;
Xenopoulos, M. A., Trent University, Peterborough, Canada, mxenopoulos@trentu.ca;
Middelburg, J. J., Netherlands Institute of Ecology, Yerseke, Netherlands, j.middelburg@

nioo.knaw.nl
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DISENTANGLING THE ROLE OF BENTHIC PRIMARY PRODUCERS IN 
MODERATING CARBON AND NITROGEN FLOWS THROUGH FOOD WEBS IN 
SANDY SEDIMENTS
Carbon and nitrogen flows within the food web of a subtidal sandy sediment were studied 
using a dual stable isotope approach. First, 13C and 15N natural abundance of consumers 
and potential benthic and pelagic resources suggested a tripartite trophic network: the 
13C isotopic signatures of some benthic fauna were similar to those of benthic diatoms 
(~-16‰); some other fauna species or taxa were 13C-depleted, similar to benthic cyano-
bacteria (~-20‰) and suspended particulate matter (~-21‰); and, another group showed 
intermediate δ13C values, suggesting a mixed diet. Second, the microphytobenthos of sedi-
ment cores was labeled through a pulse-chase experiment with 13C-bicarbonate and 15N-
nitrate. The fate of the labeled microphytobenthos was followed in the different heterotro-
phic compartments. Transfer of 13C and 15N to consumers was fast. Heterotrophic bacteria 
contributed most to the total heterotrophic incorporation of 13C, followed by meiofauna 
and macrofauna, consistent with the heterotrophic biomass distribution. Significant label-
ing of metazoans allowed us distinguishing between utilization of MPB and phytoplank-
ton derived carbon. This dual approach provided complementary information on the key 
role of MPB in structuring benthic communities in sandy sediments.

Ewing, T., Walla Walla University, College Place, USA, Thomas.Ewing@WallaWalla.edu;
Onthank, K. L., Walla Walla University, College Place, USA, Kirt.Onthank@WallaWalla.edu;
Cowles, D. L., Walla Walla University, College Place, USA, David.Cowles@WallaWalla.edu
THE EFFECT OF OCTOPUS PREDATION ON A SPONGE-SCALLOP 
ASSOCIATION
In the Puget Sound the scallop Chlamys hastata is often found with its valves encrusted 
with sponges. Scallops have been thought to benefit from this association by protection 
from sea star predation. This, however, has not been well supported by empirical evidence. 
Scallops have a highly effective swimming escape response and are rarely found to fall 
prey to sea stars in the field. Consequently, a clear benefit to the scallop to preserve the 
relationship is lacking. We propose that octopuses could provide the predation pressure 
to maintain this relationship. Two conditions must first be met for this hypothesis to hold 
true: 1) Octopuses eat a large quantity of scallops and 2) octopuses are less likely to con-
sume scallops encrusted with sponges than unencrusted scallops. We found that Chlamys 
hastata may compose as much as one-third the diet of giant Pacific octopus (Enteroctopus 
dofleini) and E. dofleini is over twice as likely to choose an unencrusted scallop over an 
encrusted one. This provides evidence the E. dofleini may provide the adaptive pressure 
that maintains the scallop-sponge symbiosis.

Ezer, T., Old Dominion University, Norfolk, USA, tezer@odu.edu;
Oey, L., Princeton University, Princeton, USA, lyo@princeton.edu;
Hobbs, R., NOAA/Alaska Fisheries Science Center, Seattle, USA, rod.hobbs@noaa.gov
MODELING INUNDATION PROCESSES IN AN EXTREMELY LARGE TIDE 
ENVIRONMENT: APPLICATIONS TO FLOW DYNAMICS AND BELUGA WHALES 
MOVEMENT STUDIES IN COOK INLET, ALASKA
A three-dimensional ocean circulation model of the Cook Inlet (CI), Alaska, has been 
implemented with a Wetting and Drying (WAD) algorithm in order to test its capability 
to simulate extremely large tides and evaluate inundation modeling and flood predictions. 
The model was used to study the impact of WAD, stratification, winds and river inflows, 
and even simulated unusual observed features such as fast moving tidal bores over shal-
low regions in the upper Inlet and strong vertical motions associated with rip-tides over 
deep channels in the central Inlet. Among the environmental concerns in the Inlet is a 
declining population of Beluga whales. Therefore, the CI numerical ocean model is used 
to study the relation between the physical properties and the Belugas movements, which 
have been tracked with satellite telemetry. Preliminary results of a few weeks of data show 
that the daily movements of the Belugas in the upper CI seem to follow the propagation of 
the tides and salinity fronts. More detailed analysis using several years of simulations are 
now underway.

Fabricius, K. E., Australian Institute of Marine Science, Townsville, Australia, k.fabricius@
aims.gov.au;

Uthicke, S., Australian Institute of Marine Science, Townsville, Australia, s.uthicke@aims.
gov.au;

Cooper, T. F., Australian Institute of Marine Science, Townsville, Australia, t.cooper@
aims.gov.au;

Humphrey, C., Australian Institute of Marine Science, Townsville, Australia, 
C.humphrey@aims.gov.au;

De’ath, G., Australian Institute of Marine Science, Townsville, Australia, g.death@aims.
gov.au

BIOPHYSICAL INDICATORS OF CHANGING WATER QUALITY AROUND CORAL 
REEFS
Coastal coral reefs are exposed to increasing amounts of sediments and nutrients through 
runoff from intensifying agriculture and land clearing. To manage this increasing risk for 
ecosystem health, biophysical indicators that are specific to detect changing water quality 
need to be included in monitoring programs. This talk summarises the results of a 3-years 
research program to develop a composite indicator system based on corals and biofilms 
to detect changes in the exposure to turbidity, sedimentation and nutrients on nearshore 
reefs of the Great Barrier Reef. The measures investigated ranged from genetic and physi-
ological responses to community-level measures. Issues of response times, dose-response 

relationships, tolerance thresholds, and issues involved in the formation of a composite 
indicator system will be addressed.

Fabry, V. J., California State University San Marcos, San Marcos, USA, fabry@csusm.edu
OCEAN ACIDIFICATION: HUMANKIND’S GLOBAL GEOCHEMICAL 
EXPERIMENT WITH UNCERTAIN ECOLOGICAL CONSEQUENCES
Oceanic uptake of anthropogenic CO2 is altering the seawater chemistry and can have 
significant impacts on marine biota and ecological processes. The average pH of surface 
oceans has dropped by 0.1 units since the industrial revolution and, if carbon dioxide 
emissions continue unabated, will drop another 0.2 to 0.4 units by 2100. Elevated pCO2 
is driving the shoaling of the CaCO3 saturation horizon in many regions, particularly in 
high latitudes and areas that intersect with pronounced hypoxic zones. As the seawater 
chemistry changes, many calcifying organisms will be adversely impacted, which could 
lead to decreased biodiversity and cascading effects through marine systems. Few data 
on the consequences of ocean acidification are available for many organisms, processes 
other than calcification, and for coastal regions, which generally are not well-represented 
in global models. The small number of studies at climate-relevant pCO2 values pres-
ently provides poor predictive ability to quantify future impacts to food webs and other 
ecosystem processes. Suggestions for future research will be presented, based on regions, 
taxa, and processes believed to be most vulnerable to ocean acidification over seasonal to 
centennial timescales.

Fach, B. A., Institute of Marine Sciences, METU, Erdemli 33731, Mersin, Turkey, bfach@
ims.metu.edu.tr;

Timmermann, R., Alfred Wegener Institute for Polar Reasearch, Bremerhaven, Germany;
Meyer, B., Alfred Wegener Institute for Polar Reasearch, Bremerhaven, Germany;
Wolf-Gladrow, D., Alfred Wegener Institute for Polar Reasearch, Bremerhaven, Germany;
Bathmann, U., Alfred Wegener Institute for Polar Reasearch, Bremerhaven, Germany
MODELING THE INFLUENCE OF ENVIRONMENTAL CONDITIONS ON 
ANTARCTIC KRILL (EUPHAUSIA SUPERBA) POPULATION DYNAMICS.
A detailed biochemical model of Antarctic krill metabolism was developed to investigate 
environmental and biological factors controlling growth and development of Antarctic 
krill. The model was further extended to a population level dynamics model by including 
reproduction energy costs and spawning events. To determine the response of krill to 
changing environmental conditions data from seasonal LAKRIS cruises in the Lazarev Sea 
are used as input to the biochemical model. These environmental conditions mainly influ-
ence the food availability and physiological conditions of krill in the model. Model results 
show that food quality strongly influences krill lipid metabolism which plays a major role 
in determining the spawning ability of krill, as well as effects krill survival. The biochemical 
model is then combined with a finite element model of Southern Ocean hydrography and 
biochemistry (FESOM). Model results suggest that changing environmental conditions 
may have strong implications on the reproductive and survival strategies of krill popula-
tions in the Lazarev Sea and may cause krill biomass variability.

Fackler, C. J., NOAA National Marine Sanctuary Program, Santa Barbara, USA, claire.
fackler@noaa.gov;

Martin, M., NOAA National Marine Sanctuary Program, Silver Spring, USA, michiko.
martin@noaa.gov

NOAA NATIONAL MARINE SANCTUARIES BRING OCEAN SCIENCE AND 
ENVIRONMENTAL LITERACY INTO AMERICA’S CLASSROOMS
The National Oceanic and Atmospheric Administration’s (NOAA) National Marine 
Sanctuary (NMS) Program serves as the trustee for a system of fourteen marine protected 
areas, encompassing more than 150,000 square miles of America’s ocean and Great Lakes. 
The NMS Education Program inspires ocean literacy and stewardship of the national 
marine sanctuaries through engaging online resources such as the Encyclopedia of the 
Sanctuaries, an online Media Library, and Oceans for Life lesson plans and comple-
mentary videos. There are also cutting-edge technology educational offerings such as 
OceansLive, an initiative that integrates real-time and near real-time video camera feeds 
with diverse oceanographic data streams to bring the ocean world to communities world-
wide. Learn more about these free, novel approaches for improving ocean science literacy 
in K-12 classrooms. Standards-based lesson plans align to all the technologically innova-
tive resources to enhance student learning and increase ocean literacy in America’s class-
rooms. Come find out more and pick up some free educational resources.

Fagan, K. E., University of Washington, Seattle, USA, kfagan@u.washington.edu;
Solomon, R. F., University of Hawaii, Honolulu, USA, rsolomon@hawaii.edu ;
Sabine, C. L., NOAA/PMEL, Seattle, USA, Chris.Sabine@noaa.gov;
Feely, R. A., NOAA/PMEL, Seattle, USA, Richard.A.Feely@noaa.gov;
DeCarlo, E. H., University of Hawaii, Honolulu, USA, edecarlo@soest.hawaii.edu;
Mackenzie, F. T., University of Hawaii, Honolulu, USA, fredm@soest.hawaii.edu
VARIABILITY IN THE SURFACE WATER INORGANIC CARBON PARAMETERS OF 
A HAWAIIAN CORAL REEF SYSTEM AND IMPLICATIONS FOR CALCIFICATION 
RATES
High frequency and long term variability of inorganic carbon parameters is of particular 
interest in coral reef ecosystems because changes in these parameters have implications 
for calcification and dissolution, especially as concerns over ocean acidification grow. 
A Coral Reef Instrumented Monitoring and CO2 Platform (CRIMP-CO2) mooring has 
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collected surface water temperature, salinity, pCO2, pO2 and air pCO2 and pO2 data every 
3 hours almost continuously since December 2005 in Kaneohe Bay, Hawaii. All measured 
values showed significant variability over a range of time scales. Surface water pCO2 
ranged from 230 to 590 µatm but was generally higher than atmospheric due to net calci-
fication. A linear TA/salinity relationship was derived from discrete surface water samples 
collected near the mooring. Using this relationship and the mooring data, we evaluate 
the full carbon system with particular attention to factors influencing calcification rates. 
Surface water saturation state with respect to aragonite, for example, varied from 1.2 to 3.5 
with low values occurring during storm fresh water input. We will discuss the variability in 
the carbon system and its potential influence on the local corals.

Faganeli, J., Marine Biological Station, National Institute of Biology, Piran, Slovenia, fagan-
eli@mbss.org;

Ogrinc, N., Jozef Stefan Institute, Ljubljana, Slovenia, nives.ogrinc@ijs.si;
Kovac, N., Marine Biological Station, National Institute of Biology, Piran, Slovenia, ko-

vac@mbss.org;
Kukovec, K., Jozef Stefan Institute, Ljubljana, Slovenia;
Falnoga, I., Jozef Stefan Institute, Ljubljana, Slovenia, ingrid.falnoga@ijs.si;
Mozetic, P., Marine Biological Station, National Institute of Biology, Piran, Slovenia, 

mozetic@mbss.org;
Bajt, O., Marine Biological Station, National Institute of Biology, Piran, Slovenia, bajt@

mbss.org
13C AND 15N IN POM IN RELATION TO MUCILAGE FORMATION IN THE 
NORTHERN ADRIATIC SEA
C and N stable isotope ratios and composition of particulate organic matter (POM) were 
studied weekly in spring and summer 2003 and 2004, the latter affected by mucilage ap-
pearance, in the Gulf of Trieste (northern Adriatic Sea) to track the temporal variations 
and differences between two years. The 13C and 15N composition of POM was not 
directly linked to phytoplankton biomass dynamics. The delta13C-POC values covaried 
with temperature. In 2004, delta13C-POC variations followed the delta15N-PN values 
as well as the delta13C-DIC values which were probably dependent on photosynthetic 
use of 12C. Variations of delta15N-PN values were the consequence of phytoplankton N 
sources. Lower delta15N-PN (3 ‰) and higher delta13C-POC (-20 ‰) values observed 
in July 2003 were probably due to contribution of N2 fixation. The significant correlation 
between delta15N-PN values and nitrate concentrations in 2004 implied intense nitrate 
assimilation in the »New primary production« successively producing high molecular 
weight polysaccharide macrogel with a mean delta13C and delta15N values of -19 ‰ and 
5 ‰, respectively. A low fractionation factor, <1 ‰, was found probably as a consequence 
of microflagellate predominance and specific growth conditions. The 13C composition of 
POM revelaed higher contribution of allochthonous organic matter in 2004 due to higher 
riverine inflow.

Falck, E., Geophysical Institute, University of Bergen, Bergen, Norway, eva.falck@gfi.uib.no;
Jones, E. P., Bedford Institute of Oceanography, Dartmouth, Canada, JonesP@mar.dfo-

mpo.gc.ca;
Kattner, G., Alfred-Wegener-Institut für Polar- und Meeresforschung, Bremerhaven, 

Germany, Gerhard.Kattner@awi.de;
Budéus, G., Alfred-Wegener-Institut für Polar- und Meeresforschung, Bremerhaven, 

Germany, Gereon.Budeus@awi.de
FRESH WATER IN THE NORTHERN EAST GREENLAND CURRENT FROM 1982 
THROUGH 2005.
We describe the distribution and variability of the Pacific fresh water and total fresh water 
in the East Greenland shelf and slope in the region west of the Polar Front from Fram 
Strait to 72oN. These waters make up a considerable part of the Polar Water leaving the 
Arctic Ocean through Fram Strait. Data were obtained for most years between 1982 and 
2005. We determine the total fresh water and Pacific fresh water fractions using the phos-
phate and nitrate concentrations together with salinity. During 1993 and 2002, alkalinity 
values were also determined allowing estimates of river water and sea ice melt water 
fractions as well. Pacific fresh water and river water accounted for almost all of the fresh 
water in this region in 2002, when data where taken early in spring, while a considerable 
amount of sea ice melt water was present in 1993, when measurements were done later in 
the season. In 2004 and 2005 there were almost no traces of Pacific fresh water in the East 
Greenland Current.

Falkenhaug, T., Institute of Marine Research, His, Norway, tonef@imr.no;
Gislason, A., Marine Research Institute, Reykjavik, Iceland, astthor@hafro.is;
Gaard, E., Faroese Fisheries Laboratory, Torshavn, Faroe Islands, Eilifg@frs.fo
VERTICAL DISTRIBUTION AND POPULATION STRUCTURE OF COPEPODS 
ALONG THE NORTHERN MID-ATLANTIC RIDGE
The Mid-Atlantic Ridge (MAR) is the largest topographic feature in the North Atlantic 
Ocean. Despite generally limited surface production, there is evidence that the mid-ocean 
ridges are ecologically important for higher trophic levels relative to the surrounding open 
ocean. The complicated topography of the MAR influences local and regional circulation 
patterns, which in turn are likely to affect the distribution of the zooplankton fauna. In 
this paper we explore the vertical distribution and population structure of selected cope-
pod species on the northern MAR, with the goal of better understanding the nature of 
the interactions between zooplankton and a mid-ocean ridge system. Zooplankton were 
sampled on the ridge between Iceland and the Azores (~60-41 N) on the MAR-ECO ex-

pedition in June 2004. Depth stratified sampling revealed information on vertical distribu-
tions from surface down to 2500 m. The Subpolar Front (SPF) is the major biogeographic 
boundary in the studied area. Several species were observed to change their vertical distri-
butions along the transect, becoming deeper on the southern stations. Factors influencing 
vertical distributions are evaluated and relationships between zooplankton, water masses, 
and ridge topography are discussed

Falls, J. A., Virginia Institute of Marine Science, Gloucester Point, USA, j_falls33@yahoo.com;
Lipcius, R. N., Virginia Institute of Marine Science, Gloucester Point, USA, rom@vims.edu
THE EFFECT OF BENTHIC MACROALGAE ON JUVENILE CRAB PREDATION 
AND SURVIVAL IN THE YORK RIVER ESTUARY
Nutrient loading is causing an ecological shift in the Chesapeake region, leading to the 
loss of traditional habitats, like seagrass, in favor of a new less studied habitat, macroalgae.  
This change can have important consequences for the blue crab Callinectes sapidus, a ma-
jor resource in this region. Mesocosm studies show that the benthic macroalga Gracilaria 
can reduce predation mortality on juvenile blue crabs.  This follow up field study tested the 
ability of macroalgae to effect survival rates of juvenile crab between 11-33mm carapace 
width in the York River a subestuary of the Chesapeake Bay.  This experiment is ongoing, 
but preliminary results show algae presence and amount having an impact on crab sur-
vival which varies with the size of the juvenile crab.

Fan, Y., University of Rhode Island, Narragansett, USA, yalin@gso.uri.edu;
Ginis, I., University of Rhode Island, Narragansett, USA, iginis@gso.uri.edu
EFFECTS OF WIND-WAVE-CURRENT INTERACTION ON OCEAN AND SURFACE 
GRAVITY WAVE RESPONSE TO HURRICANES
In existing ocean models, momentum fluxes through the air-sea interface are parameter-
ized by the bulk formulae, neglecting their dependence on the sea state. While surface 
gravity wave models usually ignore the affect of ocean currents. In this study, the wind/
wave/current interaction mechanisms and their effect on ocean and surface wave field 
response are investigated through a set of numerical experiments using a fully coupled 
wind-wave-current model. The Princeton Ocean Model (POM) was used to simulate the 
ocean response and the wave fields are simulated using the WAVEWATCH III model 
for all experiments. The results show that the spatial variation of the hurricane-induced 
surface waves plays an important role in reducing momentum fluxes into currents in the 
rear-right quadrant of the hurricane. During wave/current interaction, the momentum 
flux is mainly affected by the reduction of wind speed relative to currents while the wave 
field is mostly affected by refraction due to the current shear. Results of three case studies 
in Hurricane Ivan (2004) suggest that an improved drag parameterization and the wave-
current interaction improve the wave forecasts.

Fang, F., Department of Earth Science and Engineering, Imperial College London, 
London, United Kingdom, f.fang@imperial.ac.uk;

Pain, C. C., Department of Earth Science and Engineering, Imperial College London, 
London, United Kingdom, c.pain@imperial.ac.uk;

Navon, I. M., Department of Mathematics, Florida State University, Tallahassee, USA, 
navon@scs.fsu.edu;

Piggott, M. D., Department of Earth Science and Engineering, Imperial College London, 
London, United Kingdom, m.d.piggott@imperial.ac.uk;

Gorman, G. J., Department of Earth Science and Engineering, Imperial College London, 
London, United Kingdom, g.gorman@imperial.ac.uk;

Allison, P. A., Department of Earth Science and Engineering, Imperial College London, 
London, United Kingdom, p.allison@imperial.ac.uk;

Goddard, A. J., Department of Earth Science and Engineering, Imperial College London, 
London, United Kingdom, a.goddard@imperial.ac.uk

A DUAL-WEIGHTED POD APPROACH FOR 4D-VAR ADAPTIVE MESH OCEAN 
MODELLING
Proper Orthogonal Decomposition (POD) is an efficient way to reduce the dimension size 
of both the dynamic model and control space in 4D-Var data assimilation by identifying 
the few most energetic modes in a sequence of snapshots from a time-dependent system. 
Our motivation is to develop a novel POD reduced 4D-Var data assimilation technique 
for a 3D mesh adaptive finite element model (Imperial College Ocean Model). An effec-
tive dual-weighted (goal-based) approach is employed to estimate error and optimise the 
reduced bases, thus improving the quality of reduced order models, whilst the same goal-
based function can be used to guide mesh adaptivity and inversion.  The reduced order 
adjoint model developed here is used to optimise the initial conditions in a gyre case. The 
new POD model has been validated by comparing 4D-Var simulation results from adap-
tive and static meshes. Furthermore, error estimation (including the error in POD reduced 
modelling and the interpolation error in adapting the mesh) is carried out allowing us to 
assess the quality of reduced order adaptive mesh models.

Faries, J. W., University of Delaware, Newark, USA, joe.faries@gmail.com;
Hicks, B. S., University of Delaware, Newark, USA, bhicks@udel.edu;
Puleo, J. A., University of Delaware, Newark, USA, jpuleo@udel.edu
BEDLOAD SEDIMENT TRANSPORT IN THE SWASH ZONE OF LABORATORY 
BEACHES
High flow velocities and substantial sediment transport can occur in the swash zone 
resulting in large morphological changes.  However, swash flows are complex owing to 
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asymmetry, turbulence and infiltration processes making it difficult to understand and 
quantify sediment mobility and transport patterns.  Nearly all studies of instantaneous 
swash-zone sediment transport have focused on the suspended load component even 
though time-averaged measurements have shown the bedload component can be a domi-
nant mechanism. Our work involves testing newly fabricated resistivity concentration 
probes to resolve the time-dependent sediment concentration profile in the bedload layer 
of the swash-zone.  Early calibrations and assessments of different probe designs have 
been made to determine the optimal design which ensures consistent plausible results.  
Preliminary bedload data from the swash zone of a laboratory beach will be discussed.

Farrar, J. T., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, jfarrar@
whoi.edu

OBSERVATIONS OF THE DISPERSION RELATION AND MERIDIONAL SEA-LEVEL 
STRUCTURE OF PACIFIC EQUATORIAL WAVES
Spectral techniques applied to altimetry data are used to examine the dispersion rela-
tion and meridional sea-level structure of wavelike variability with periods of about 20 to 
200 days in the equatorial Pacific Ocean. Zonal wavenumber-frequency power spectra 
of sea surface height, when averaged over about 7°S-7°N, exhibit spectral peaks near the 
theoretical dispersion curves of first baroclinic-mode equatorial Kelvin and Rossby waves. 
There are distinct, statistically significant ridges of power near the first and second meridi-
onal-mode Rossby wave dispersion curves. To facilitate interpretation of the spectra, the 
meridional structure of the equatorial variability is isolated in particular wavenumber-
frequency bands representative of the Kelvin waves and first and second meridional-mode 
Rossby waves. The meridional structures of these modes resemble the meridional modes 
of equatorial wave theory, but there are some robust features of the meridional profiles 
that were not anticipated.

Farrara, J. D., Raytheon, Pasadena, USA, jfarrara@pacific.jpl.nasa.gov;
Chao, Y., NASA Jet Propulsion Lab, Pasadena, USA, ychao@jpl.nasa.gov;
Li, Z., NASA Jet Propulsion Lab, Pasadena, USA, zhijin@pacific.jpl.nasa.gov;
Wang, X., Raytheon , Pasadena, USA, xiao@pacific.jpl.nasa.gov;
Park, K., NASA Jet Propulsion Lab, Pasadena, USA, kpark3333@gmail.com;
Zhang, H., Raytheon, Pasadena, USA, zhc@pacific.jpl.nasa.gov;
Li, P., NASA Jet Propulsion Lab, Pasadena, USA, peggy.li@jpl.nasa.gov;
Vu, Q., NASA Jet Propulsion Lab, Pasadena, USA, qvu@jpl.nasa.gov
APPLICATION AND EVALUATION OF A DATA-ASSIMILATIVE COASTAL 
OCEAN FORECASTING SYSTEM
The application and evaluation of a data-assimilative coastal ocean forecast system based 
on the Regional Ocean Modeling System (ROMS) will be presented. The focus will be on 
applications of the system to the Monterey Bay region and the Southern California Bight.  
Both ROMS configurations use atmospheric forcing produced by regional atmospheric 
models and are integrated using a 3-dimensional variational data assimilation algorithm 
(3DVAR).  For the Monterey Bay region, excellent agreement is found between inde-
pendent measurements of temperature and salinity and the co-located ROMS-analyzed 
values.   An assessment of the forecast skill and predictability will also be presented.  
Concerning this, preliminary results obtained for the Monterey Bay during August 2006 
show a significant increase in forecast skill when surface current data gathered by coastal 
High-Frequency radars are assimilated.  This increase makes the forecasts more skillful 
than persistence forecasts.  Analysis of the forecasts for the Southern California Bight will 
be presented at the meeting.

Farrington, J. W., WHOI, Woods Hole, USA, jfarrington@whoi.edu
INSPIRED BY CURIOSITY, INSPIRED BY USE: A PARADIGM FOR OCEAN SCIENCE 
AND ENGINEERING RESEARCH.
Funding sources for ocean science and engineering research in the United States have been 
shifted periodically since the 1930s. The post-Cold War funding situation has caused the 
academic sector to examine options for new sources of funding and the quid pro quo of ac-
cepting such funding. The balance between major program activities (e.g. ORION) and in-
dividual grants within NSF is vigorously debated within the ocean science community. New 
partnerships between government agencies (e.g. NOAA) and the academic community 
are being forged. Private philanthropy is considered as an increasingly important source of 
funding for ocean science research and education by various private and public academic 
organizations. I submit that the “Pasteur’s Quadrant” paradigm of the late Professor Donald 
Stokes is one useful framework for organizing the interactions within ocean science and 
engineering research and applications of the research and for organizing productive discus-
sions with present and potential sources of funding, including private philanthropy.

Faure, V., Florida State University, Tallahassee, USA, faure@ocean.fsu.edu;
Speer, K., Florida State University, Tallahassee, USA, kspeer@ocean.fsu.edu
A STATISTICAL INVERSE MODEL IN THE SOUTHEASTERN PACIFIC OCEAN
It has been suggested in older and recent literature (e.g. Shaffer et al., 2004) that a broad 
deep eastern boundary flow is linking the equatorial Pacific Ocean to the Southern Ocean. 
The depth range of this flow corresponds to the Pacific Deep Water (2500m) where it is 
suggested by the distribution of primordial 3He originating from the East Pacific Rise. In 
this study, we propose to use a large set of data along with inverse techniques to estimate 
the stationary advection and diffusion of water properties and tracer concentrations 
(potential vorticity, potential temperature, salinity, dissolved oxygen and silica concentra-

tion) in the area of interest. The various data are combined into an new inverse model 
first developed by McKeague et al. (2005), Herbei et al. (2006). The model uses a forward 
advection-diffusion model and Markov Chain Monte-Carlo techniques to give estimates 
of velocities along and across surfaces of neutral density as well as isopycnal diffusivities. 
It is composed of 9 layers between the 27.4 and 28 neutral densities. The circulation in the 
upper layers of the model compares well with direct independent estimates of velocities 
from subsurface float trajectories (WOCE and Argo). We investigate the water exchange 
in the deeper layers in regards to the 3He distribution along the Eastern boundary and its 
mixing with the Antarctic Circumpolar Current.

feddersen, f., scripps institution of oceanography, la jolla, ca, USA, falk@coast.ucsd.edu;
R, T., scripps inst. of oceanography, la jolla ca, USA, rguza@ucsd.edu
OBSERVATIONS OF THE TURBULENT DISSIPATION RATE IN THE SURFZONE
Surfzone turbulence, generated at the surface by breaking surface gravity waves and near 
the bed from the vertical shear of mean currents, vertically mixes momentum, sediment, 
tracers, and biota.  However, the vertical structure of surfzone turbulence and the relative 
contributions of these two sources is not well understood.  Turbulence is often quanti-
fied using the turbulent dissipation rate (dissipation).  During the HB06 experiment at 
Huntington Beach CA, a cross-shore transect of seven ADVs were deployed that were 
sampled rapidly (8 Hz) in order estimate the dissipation rate . The changing tide levels 
provide a range of depths at  each instrument and the waves and currents varied over the 
month-long experiment. Dissipation is much larger within the surfzone than seaward of 
it, and increases with increased incident wave height indicating that breaking-waves are a 
strong the turbulent source.  However, at times strong alongshore currents also contribute 
significantly to the observed dissipation.  Various dissipation scalings will be examined to 
determine the relative importance of each source under various wave, tide, and current 
conditions.  Supported by ONR, NSF, CA Coastal Conservancy, and NOAA.

Fedele, F., Georgia Institute of Technology , Savannah, USA, ffedele3@gtsav.gatech.edu
ROGUE WAVES IN OCEANIC TURBULENCE
A stochastic model of wave groups is presented to explain the occurrence of exceptionally 
large ocean waves, usually referred to as rogue waves. The model leads to the descrip-
tion of the non-Gaussian statistics of oceanic turbulence (Zakharov 1999) and to a new 
asymptotic distribution of crest heights over large waves in a form that generalizes the 
Tayfun model (Tayfun 1986). The new model explains the unusually large crests observed 
in flume experiments of narrowband waves. However, comparisons with realistic oceanic 
measurements gathered in the North Sea during an intense storm indicate that the gener-
alized Tayfun model do not appear to improve upon the Tayfun distribution.

Fedorov, A. V., Yale University, New Haven, USA, alexey.fedorov@yale.edu;
Brierley, C., Yale University, New Haven, USA, Christopher.Brierley@yale.edu
PERMANENT EL NINO IN THE EARLY PLIOCENE: EVIDENCE, MECHANISMS, 
AND THE POLEWARD HEAT TRANSPORT PARADOX.
Proxy temperature records show that in the early Pliocene, approximately 3 to 5 million 
years ago, the tropics were characterized by permanent El Nino-like conditions. The equa-
torial Pacific was as warm as in the east as it is in the west today. Concurrently, major coast-
al upwelling regions were up to 10oC warmer. This climate state persisted even though the 
external factors that control climate were essentially the same as at present and the Earth 
was experiencing greenhouse conditions similar to today’s, with the concentration of CO2 
in the atmosphere comparable to present day values. State-of-the-art climate models fail to 
reproduce a permanent El Nino even when forced by large concentrations of atmospheric 
CO2. Is there a problem with the data, or with the models? Here, we discuss mechanisms 
for permanent El Nino conditions, likely causes of why the models fail to replicate them, 
and potential implications for modeling climate change in the tropics. In particular, we 
conclude that the current generation of climate GCMs may lack an additional mechanism 
of poleward heat transport essential for maintaining a permanent El Nino.

Feely, R. A., NOAA/PMEL, Seattle, USA, richard.a.feely@noaa.gov;
Sabine, C. L., NOAA/PMEL, Seattle, USA, chris.sabine@noaa.gov;
Hernandez-Ayon, J. M., Universidad Autónoma de Baja California, Baja California, 

Mexico, jmartin@uabc.mx;
Ianson, D., Institute of Ocean Sciences, Sidney, BC, Canada, iansond@pac.dfo-mpo.gc.ca;
Hales, B., Oregon State University, Corvallis, USA, bhales@coas.oregonstate.edu
EVIDENCE FOR UPWELLING OF CORROSIVE ‘OCEAN ACIDIFIED’ WATER 
ONTO THE CONTINENTAL SHELF
During a cruise in May-June 2007 onboard the RV Wecoma, we observed ‘ocean acidi-
fied’ water that is corrosive to calcifying organisms upwelling onto the continental shelf 
of western North America from Queen Charlotte Sound, Canada to San Gregorio Baja 
California Sur, Mexico. The ocean uptake of anthropogenic CO2 has shoaled the aragonite 
saturation horizon so that seasonal upwelling exposes significant portions of the shelf to 
waters that are undersaturated with respect to aragonite. The corrosive waters reached 
mid-shelf depths of ~ 40-120 m along most transect lines, and reached all the way to the 
surface on two transects off northern California. In the region of the strongest upwelling, 
the isolines of Îarag = 1.0, DIC = 2190 and pH = 7.75 closely followed the 26.2 potential 
density surface. This density surface shoaled from a depth of ~175 m in the offshore wa-
ters and breached the surface over the shelf near the 100 m bottom contour, ~ 40 km from 
the coast. These results indicate that the upwelling process caused the entire water column 
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shoreward of the 50 m bottom contour to be become undersaturated with respect to 
aragonite, a condition that was not predicted to occur in surface waters until 2050. While 
little is known about how these seasonal processes might impact the development of 
calcifying organisms or the finfish that populate this region, results from laboratory stud-
ies show that many species are highly sensitive to changes of this magnitude.

Feller, R. J., University of South Carolina, Columbia, USA, feller@biol.sc.edu
PATCHINESS = SAMPLING ERROR FROM NON-VERTICAL CORE TUBES ?
Benthic ecologists often use cylindrical core tubes to quantify organism abundance in 
soft sediments.  If the core tube is inserted at an angle rather than vertically, the resulting 
sediment plug’s surface becomes an ellipse whose eccentricity increases as the insertion 
angle departs away from the vertical.  Errors from calculations of animal density result-
ing from sampling a sloped sediment surface, such as along the edge of a tidal creek, can 
be quite large.  Using small diameter cores inserted vertically and at 45 degrees on both 
flat and sloped areas of an intertidal creek bank, meiofauna were collected to empirically 
test whether theoretical errors have validity.  In both areas the cores inserted at an angle 
collected twice as many meiofauna as the vertical cores. Besides biasing calculations of 
animal abundance upwards, errors resulting from assuming verticality of the core tube 
might also account for a large proportion of the patchiness characteristically found in 
benthic communities.

Feng, D., Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, 
Guangzhou, China, fd@gig.ac.cn;

Chen, D. F., Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, 
Guangzhou, China, cdf@gig.ac.cn;

Roberts, H. H., Coastal Studies Institute, Louisiana State University, Baton Rouge, USA, 
hrober3@lsu.edu

PETROLOGY AND GEOCHEMISTRY OF SEEP CARBONATES FROM ALAMINOS 
CANYON, GULF OF MEXICO
Seep carbonates were collected from a mounded chemosynthetic community site in 
the Alaminos Canyon, Gulf of Mexico. The carbonates are present as slabs and blocks. 
Mineralogy of the cementing carbonate is dominantly aragonite (97 wt %), a matrix of 
peloids and botryoidal aragonites suggest a genesis linked with bacterial degradation of 
the hydrocarbons. Relatively moderate depleted 13C (δ13C = -31.3 to -23.4 ‰ PDB) of 
carbonate matrix as well as frequently occurrence of biodegraded crude oil suggests that 
the carbon is derived mainly from microbial degradation of crude oil. 14C dating of shell 
fragments shows that the carbonate formed within the last 10.6 to 11.6 ka. Rare earth 
elements (REE) analyses of the 5% HNO3-treated solution of the carbonates show that 
the total REE content of the carbonates is 0.752-12.725 ppm. The shale-normalized REE 
patterns show significantly negative Ce anomalies. This suggests that cold seep carbonate 
is most likely formed at or near the sea floor in a relatively aerobic environment where the 
generation of HCO3

- by microbial degradation of crude oil resulted in oversaturation with 
respect to aragonite.

Feng, H., Montclair State University, Montclair, USA, fengh@mail.montclair.edu;
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SOURCE OF PB TO THE YANGTZE RIVER INTERTIDAL ZONE BASED ON PB 
ISOTOPE RATIO
To investigate source of Pb contaminant, study of Pb isotope (Pb204, Pb206, Pb207, 
and Pb208) ratio is a plausible approach.  Except Pb204 that is naturally present in the 
crust, Pb206, Pb207, and Pb208 are the stable daughter products of the radioactive decay 
of U238, U235 and Th232 and the isotope ratios are different from source to source.  
Therefore, the ratios of these Pb isotopes can be used to find the origin of Pb.  In this 
study, a total of 59 surface sediment samples (<5 cm) were obtained from the Yangtze 
River estuary intertidal zone. We found that total Pb concentration varies from 18.3 to 
44.1 ppm with an average concentration of 27.3 ppm and the observed lead isotope ratios 
vary from 18.459 to 18.750 for Pb206/Pb204, 15.628 to 15.728 for Pb207/Pb204 and 38.715 
to 39.213 for Pb208/Pb204. The study shows that Pb in the Yangtze River intertidal zone 
sediments is mainly from the Yangtze River watershed including upstream input.  Lead 
contamination in some sites of the study area, as indicated by Pb enrichment factor, could 
be attributed to the local sources.

Feng, Y., Texas A&M University, College Station, USA, cathyyangfeng@neo.tamu.edu;
DiMarco, S., Texas A&M University, college station, USA, sdimarco@tamu.edu;
Chapman, P., Texas A&M University, college station, USA, pchapman@lsu.edu
ESTABLISHING METRICS FOR CLASSIFYING THE BIOGEOCHEMICAL PROCESS 
ZONES OF THE COASTAL LOUISIANA HYPOXIC REGION
Hydrographic, water quality, and nutrient data from the Louisiana shelf are analyzed 
to produce quantitative criteria for defining process-oriented zones within the hypoxic 
region rather than geographical regions. We examine data from a series of cruises during 
2005 (March, May, July and August) to investigate how surface light transmission, chloro-
phyll and nutrient concentrations, and water column stability can be used objectively to 
identify these zones and the transition regions between them that maintain and control 
coastal hypoxia. The spatial and temporal evolution of these zones can be used to produce 

a climatology of processes and identify those processes that tend to dominate a given area. 
Such information complements maps of the frequency of occurrence of hypoxia and could 
assist coastal managers to better identify regions likely to become hypoxic under a more 
specific set of physical forcing conditions and variability. Results show significant tempo-
ral and spatial differences between the processes occurring on the western and eastern 
Louisiana Shelf, where physical processes and biochemical processes, respectively, tend to 
dominate.

Fengyan Shi, F., University of Delaware, Newark, USA, fyshi@udel.edu;
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NUMERICAL STUDY ON SURFZONE AIR BUBBLES USING A MULTIPHASE VOF 
MODEL
We formulate a general, multiphase model representing water, multi-component bubble 
population and multi-component sediment in the surfzone. The three-phase model is ob-
tained by ensemble averaging the conservation equations for each phase in a multiphase 
flow, following Buscaglia et al. (2002). The mixture fluid phase is developed based on a 
2DV VOF model with a k-e turbulence closure model. The equations governing the bub-
ble and sediment phases are implemented using standard advection-dispersion schemes 
with source and sink terms. According to the recent laboratory experiment by Mori et al. 
(2007) the bubble injection and initial distribution in the water column are connected to 
wave breaking induced turbulence.  The VOF model will be used to simulate regular wave 
transformation, breaking, and bubble generation processes over a barred bathymetry. The 
model will be tested against large scale laboratory data collected in the Long Wave Flume 
at Oregon State University. Collected data include both in-situ wave gages and remote 
video. For these monochromatic wave tests the remote video data show fairly periodic 
surface bubble injection events as the waves propagate through the surf zone. In addition, 
the surface bubble signatures clearly show a finite lifetime. 

Fennel, K., Dalhousie University, Halifax, Canada, katja.fennel@dal.ca;
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COUPLED PHYSICAL-BIOGEOCHEMICAL MODELING OF THE LOUISIANA 
DEAD ZONE
We present preliminary results from a NOAA-funded numerical modeling effort to 
develop a dynamic description of the physical-biogeochemical processes on the Texas-
Louisiana Shelf.  Our model consists of a realistic and highly resolved implementation of 
the Regional Ocean Modeling System (ROMS) general circulation model coupled with a 
model of bio-chemical transformation processes in the water column and different levels 
of sediment models.  We will focus in particular on the recurring summer hypoxia of the 
eastern shelf.  Model results reproduce the basic features of the hypoxic zone.  These in-
clude seasonality, size, location, duration, and vertical structure of the regions depleted of 
dissolved oxygen.  The model also indicates that nutrient loading is an important factor in 
controlling the creation of reducible material, however, physical forcing processes, such as 
wind forcing, freshwater stratification, and current shear, control the spatial and temporal 
scales of variability of near-bottom dissolved oxygen concentrations.  We will address the 
interannual variability of the hypoxic area and the effects of reduced and increased nutri-
ent loadings and organic carbon inputs from the rivers and estuaries on the hypoxic area.

Fer, I., University of Bergen, Bergen, Norway, Ilker.Fer@gfi.uib.no
MIXING OF THE WEST SPITSBERGEN CURRENT: SUMMERTIME OBSERVATIONS
The West Spitsbergen Current (WSC) is the major source of heat and salt for the Arctic 
Basin. It carries warm and salty Atlantic Water northwards through the Fram Strait. 
Along the path, WSC cools and freshens rapidly. To study the processes involved in the 
mixing of WSC, profiles of high-resolution CTD and dissipation rate of TKE were col-
lected in the upper 500 m, in August 2005 and 2007. Sections across WSC cover 750 
km along-path distance from Bear Island to the north of Svalbard, crossing the Yermak 
Plateau. Consistent throughout all sections is enhanced dissipation over the sloping bot-
tom. Convectively driven mixing in the sloping bottom boundary (Moum et al., 2004) 
is proposed to account for the enhanced mixing. The downwelling favorable northward 
flowing WSC results in cross-slope transport of relatively cold and fresh coastal water at 
the bottom which is statically unstable and convects vertically leading to vigorous mix-
ing. Significantly enhanced turbulent fluxes are inferred at the slope suggesting that the 
boundary layer mixing can be an important mechanism in summertime cooling and 
freshening of WSC.

Fernandes, A. M., Earth Resources Technology, Inc. at NOAA/NOS Center for 
Operational Oceanogr. Products and Services, Silver Spring, USA, alexandre.fer-
nandes@noaa.gov;
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TIDAL CURRENTS IN LOWER COOK INLET ALASKA 3A OBSERVED TRANSECT 
STRUCTURE AND VOLUME TRANSPORT.
Tidal currents in lower Cook Inlet, Alaska, are investigated using direct velocity measure-
ments from a boat-mounted Acoustic Doppler Current Profiler (ADCP). A series of chan-
nel transects were performed in the summer of 2005 at Anchor Point as part of NOAA’s 
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Kachemak Bay Research Reserve activities. Observations of the transverse vertical velocity 
structure in this area are limited and have been mostly obtained from scattered ADCP de-
ployments. In this study, the transect data are used to map the spatial structure and to esti-
mate the volume transport of the tidal currents. Results from previous 40-day ADCP deploy-
ments on the same line as the boat track are used to identify major harmonic constituents. 
These results, obtained using NOAA’s standard harmonic analysis routines, indicate a strong 
dominance of semidiurnal tides with maximum tidal current velocities of about 160 cm/s.

Fernandes, F. P., UmassD SMAST, New Bedford, USA, falvarengafernandes@umassd.edu;
Silveira, I. A., USP, Sao Paulo, Brazil, ilson@io.usp.br
VERTICAL PROJECTION OF VELOCITY, DENSITY AND TEMPERATURE USING 
VELOCITY-BASED FEATURE MODEL AND A LINEARIZED EQUATION OF STATE
One of the challenges in observational oceanography has been to infer the subsurface ve-
locity field from surface observations. We use velocity-based feature modeling technique 
(VBFM) to describe and characterize a vertical section of observed horizontal velocities 
and then create a realistic 2-D velocity field for a region. By separating the observed veloc-
ity section into two non-dimensional functions, one for the shear profile, and other for 
the horizontal structure, it is possible to represent the original velocity section using only 
the surface value for velocity. Assuming geostrophy and using the thermal wind relation, 
one can then estimate the density field. The associated temperature field is determined 
by using a linearized equation of state with a constant salinity value. As a first example of 
this methodology, we present some results for the Brazil Current - Intermediate Western 
Boundary Current (BC-IWBC) system at 23S. Realistic velocity sections were simulated 
by sectional POM (Princeton Ocean Model) with the VBFM-derived temperature fields 
used to initialize the model along with the climatological salinity fields.

Fernandez, E. R., Kenyon College, Gambier, USA, elena.r.fernandez@gmail.com;
Tamone, S. L., University of Alaska Southeast, Juneau, USA, sherry.tamone@uas.alaksa.edu
THE EFFECTS OF OCEAN ACIDIFICATION ON LYRE CRAB HYAS LYRATUS  
METABOLIC PROCESSES
Recent studies show that increasing amounts of atmospheric CO2 dissolving into the 
ocean biome causes acidification of the marine environment. Some predictive oceano-
graphic models indicate that pH will drop up to 0.5 pH units over the next 100 years. It is 
well documented that ocean acidification (OA) inhibits the ability of organisms to form 
and maintain calcium carbonate structures. Examples of such organisms are diatoms, 
mollusks, and crustaceans. The physiological cost to crustaceans that must regulate in-
ternal pH and form a calcareous exoskeleton during each larval, juvenile and adult molt 
cycle remains unclear. We measured standard metabolic rates of female lyre crabs, Hyas 
lyratus that were acclimated for one week at pH 8, pH 7.5, pH 7.0, and pH 6.5. Metabolic 
rates were significantly different between crabs held at pH 8 and pH 6.5 (0.55 vs. 0.43 ml 
O2/kg/min). Enzymatic rates of lactate dehydrogenase (LDH), pyruvate kinase, and citrate 
synthase decreased significantly with decreased pH. This decreased LDH activity could be 
detrimental to physiological processes requiring anaerobic metabolism. In fact, increased 
mortality was observed in crabs that were acclimated to pH 7.5, pH 7.0 and pH 6.5 and ex-
posed to hypoxia for 24 hours when compared with control crabs held at pH 8.0. It is likely 
that there is an energetic cost to crabs associated with OA. This could have a negative 
impact on energetically costly physiological processes such as growth and reproduction.

Ferrari, R., MIT, Cambridge, USA, rferrari@mit.edu;
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RESTRATIFICATION OF THE OCEAN SURFACE MIXED LAYER BY FRONTAL 
INSTABILITIES
The ocean surface mixed layer is regularly remixed by small-scale, turbulent convective and 
wind driven instabilities. Between these events the layer restratifies as a result of surface heating 
and dynamical processes that slump horizontal density gradients. Subsequent mixing events de-
pend critically on the amount of restratification that has occurred. Processes such as deep con-
vection, mode water formation, phytoplankton biology, and air-sea chemical and heat exchange 
are thus sensitive to restratification. The paradigm of dynamical restratification is the slumping 
of lateral buoyancy gradients through surface frontogenesis in regions of confluent flow. In this 
presentation we show that in the real ocean the bulk of restratification is associated with three 
dimensional instabilities that develop along fronts and not with the two-dimensional slumping 
associated with frontogenesis. We present scaling laws and a parameterization scheme for the 
rate of restratification by frontal instabilities. The scalings laws are applied to the real ocean to 
show that frontal instabilities are a leading order effect in the mixed layer heat budget and in the 
exchange of nutrients between the surface ocean and the thermocline.
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LONG-TERM TEMPERATURE OBSERVATIONS PROVIDE USEFUL INSIGHTS 
INTO THE ACTIVITY OF MUD VOLCANOES
Submarine mud volcanoes have been discovered all over the world and are known to emit 
large amounts of methane into the water column. However, estimates of emissions have 

been based on individual observations during research cruises and neglect any temporal 
variability in seepage. Due to the time scale associated with conduction and convection, 
long-term temperature observations yield important information about the dynamics 
of mud volcano activity on time scales in the order of months or years. A first successful 
deployment of a temperature lance on Hakon Mosby mud volcano on the SW Barents 
Sea slope for a period of nine months documented an eruptive event associated with 
rapid temperature changes in the sediments that point to highly dynamic seepage and 
complex flow patterns. Preliminary results from an on-going temperature observation 
on Dvurechenskii mud volcano in the Black Sea seem to be strongly influenced by gas 
hydrate formation in the near-surface sediments. Based on these experiences, further 
long-term observations of in-situ sediment temperature, pore pressure, and geochemical 
porewater composition at mud volcanoes are planned.

Fewings, M. R., University of California, Santa Barbara, Santa Barbara, CA, USA, mfew-
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AN OBSERVED SUMMERTIME HEAT BUDGET ON THE INNER CONTINENTAL 
SHELF OFF THE NORTHEASTERN UNITED STATES
The transport of heat over the inner continental shelf (12-m water depth) is investigated 
using observations of water velocity and temperature, surface gravity waves, and heat flux 
between the ocean and atmosphere to calculate terms in a depth-integrated heat budget 
off Massachusetts during summer 2003.  Heat transport due to surface gravity waves 
(Stokes’ drift) is included and is substantial. On time scales of weeks to months, the inner 
shelf is persistently cooled by a mean upwelling circulation combined with vertical tem-
perature stratification.  The cross-shelf heat flux nearly balances the strong surface heating 
throughout mid-summer, so the water temperature is almost constant.  The along-shelf 
heat flux divergence is apparently small. The cross-shelf heat flux agrees with a simple 
model in which the cross-shelf velocity profile, including the Stokes’ drift, is a steady 
upwelling circulation.  On time scales longer than the flushing time for the volume (a few 
days) the temperature profile is forced by the surface heat flux to adjust so that the slowly-
varying surface heating and cross-shelf advection balance, and the inner shelf heat content 
is in a quasi-steady state.
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CDOM DYNAMICS IN THE GLOBAL OCEAN: WHAT WE LEARN FROM 
DECADAL TIME-SERIES OF SATELLITE-DERIVED CDOM ABSORPTION 
COEFFICIENTS.
A thorough knowledge of surface CDOM dynamics in the ocean is fundamental to our 
understanding of organic carbon cycling and the biogeochemical effects of UV radiation 
in the ocean. Here, we implement an updated version of the SeaUV algorithm (Fichot 
et al., Remote Sensing of Environment, 2007) to ten years of monthly-binned SeaWiFS 
ocean color data (1997-2007) in order to examine the time-series of CDOM absorption 
coefficients at 320nm, ag(320), and investigate the global scale dynamics of CDOM in the 
surface ocean. Time-series analyses and signal decompositions performed on a per pixel 
basis revealed that the world’s ocean exhibits distinct patterns of CDOM variability and 
year-to-year predictability. The analysis also revealed downward trends in ag(320) of up to 
30% in two areas of the Pacific ocean. We further examine these observed CDOM regimes 
with regards to their regulating processes using climatological data for the mixed layer 
depth (NMLD), UV incident irradiance and remotely-sensed SST, UV penetration, as well 
as other oceanographic data.
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MODELING ECOSYSTEM COMPLEXITY IN THE COASTAL GULF OF ALASKA: 
FROM NPZD TO NEMURO
Ecosystem complexity in the northwestern coastal Gulf of Alaska (CGOA) is investi-
gated by coupling two lower trophic level ecosystem models, with explicit iron limitation 
on nutrient uptake, to a three-dimensional coastal ocean circulation model. The first 



���

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

ecosystem model is a simple 4-component NPZD model, while the second is the more 
complex 11-component NEMURO model, with multiple limiting nutrients and phyto-
plankton/zooplankton size classes. Iron limitation is included in the ecosystem models 
by adding governing equations for micro-nutrient compartments representing dissolved 
iron and phytoplankton-associated iron. Simulated nitrate and chlorophyll concentrations 
with the NPZD model exhibit striking similarities with available remotely-sensed and in 
situ observations. In addition to reproducing the seasonal variability in a “climatological” 
sense over a 10-year period, the coupled model provides important information on the 
different modes of variability affecting the physical and biological variables as a function of 
cross-shelf position. The added ecosystem complexity present in NEMURO significantly 
improves the prediction of the vertical chlorophyll profiles on the shelf, and yields useful 
insight on the seasonal variability in phytoplankton and zooplankton community structure 
in the CGOA.
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CHRONIC TURBIDITY ON THE MOLOKAI FRINGING CORAL REEF: GOATS, 
SUGAR, AND WATERSHED CHANGE
Major changes to south Molokai (Hawaii) watersheds, principally from agriculture and 
feral grazers, have altered the character and quantities of sediment discharged to the 
adjacent coral reef. The increased sediment discharge poses a significant impediment to 
reef health by blocking light and inhibiting photosynthesis, directly smothering and abrad-
ing coral, and triggering increases in the growth of macro algae. Our studies on a 10-km 
segment of the fringing reef show that high levels of suspended sediment are chronic. 
Measurements of turbidity, suspended sediment concentration (SSC) and sediment com-
position were made in 2005 and 2007 during spring tides on the 800-m wide reef flat. SSC 
values during typical high-tide and trade-wind conditions were 10 to 60 mg/L (roughly 8 
to 50 NTUs) within 250 m of the shoreline and 5 to 10 mg/L farther seaward; the mud is 
65 to 95 % terrigenous in origin. Removal of particles by weak off-reef flow is a long-term 
process, resulting in particle residence times of years. As a result of watershed modifica-
tion and sediment retention on the reef flat, coral cover is low to absent.
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NATURAL GEOLOGICAL RESPONSES TO ANTHROPOGENIC ALTERATIONS OF 
THE NAPLES BAY ESTUARINE SYSTEM
The Naples Bay Estuarine System (NBES), situated in southwest Florida, has undergone 
extensive modifications caused directly and indirectly by anthropogenic influences.  These 
alterations include the substitution of mangrove-forested shorelines with concrete bulk-
heads, canalization of the bay shoreline and within the watershed, and channelization of 
the bay for recreational boating.  The NBES consists of northern Naples Bay, southern 
Naples Bay, and Dollar Bay, whose shorelines are fully bulkheaded, partially bulkheaded, 
and natural, respectively.  This project investigates the natural geological response of the 
system to these alterations.  Coupled side scan sonar and CHIRP seismic surveys along 
with sediment grabs and vibracores permit both surface and sub-surface mapping of 
sediment distribution, developing a detailed geological framework. Results show that 
in northern and southern Naples Bay, sediments consist primarily of sandy-muds, with 
few oyster reefs, likely caused by the extensive canalization, dredging, and removal of 
mangrove shorelines.  Dollar Bay, however, consists of coarser sediment, and is character-
ized by extensive mangrove shorelines and numerous oyster reefs.  The impact of these 
anthropogenic alterations has shifted sediment distributions in Naples Bay from a sandy 
to muddy environment.
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IT’S A SMALL WORLD: INVESTIGATING MOLECULAR AND PHYSIOLOGICAL 
PRINCIPLES OF ECOLOGICAL STOICHIOMETRY IN A SELF-SUSTAINING, 
ENCLOSED ECOSPHERE
Ecological stoichiometry is the study of the relationships among chemical elements in liv-
ing systems and draws understanding from across the molecular to ecosystem spectrum. 
We are studying stoichiometry in a simplified, self-sustaining closed microcosm based 
on trophic interactions among microbes, microalgae and the small (< 1.5 cm), long-lived 
atyid shrimp, Halocaridina rubra . Remarkably, these microcosms can be maintained in 
sealed containers in excess of 15 years. Prior studies of H. rubra  mtDNA and direct ob-
servations indicate that genetically and ecologically distinct lineages exist. We are applying 

different nitrogen and phosphorus input regimes among lineage-specific experimental set 
ups to provide comparative insight to physiological processes and molecular mechanisms 
that underlie stoichiometric principles. Shrimp physiology is being evaluated at whole 
animal and mitochondrial respiration levels, and via the mitochondrial transcriptome. 
Differences between lineages are not yet apparent (< 1 month of sampling) but our pre-
liminary data indicate selective grazing by shrimp on the microbiota (evaluated by ARISA 
and AFLP) and exceptionally low respiratory activity in H. rubra  for a crustacean of this 
size and activity level.
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A CYBERINFRASTRUCTURE FOR HANDS-ON EDUCATION AND TRAINING IN 
THE USE OF GRID COMPUTING FOR COASTAL MODELING
The need to analyze and predict future events and to collaborate in the development, verifica-
tion and deployment of coastal models has become increasingly reliant on the use of advanced 
Cyberinfrastructure (CI). For example, simulation of an event like Hurricane Katrina requires 
the use of high resolution storm surge models coupled with wave and atmospheric models.  
Each model independently can require significant resources, but when coupled together the 
computational aspects become even more challenging. However, broad-based understanding 
and efficient use of the latest CI is still lacking. This effort describes a CI which has been devel-
oped with the goal of facilitating understanding through hands-on, self-contained coastal mod-
eling experiments. The CI is based on virtualization technologies and plug-and-play software 
packaging such that it can be seamlessly used and replicated by scientists who can benefit from 
the availability of a Grid computing but who are not necessarily familiar with the underlying CI.  
The coastal modeling is based on the use of the CH3D-GTM modeling system which is looking 
at circulation and transport in the Guana - Tolomato - Matanzas Estuary in northeast Florida.
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DIURNAL VARIABILITY IN SEA SURFACE TEMPERATURE DERIVED FROM 
GEOSTATIONARY SATELLITE OBSERVATIONS: SEASONAL PATTERNS AND 
DEPENDENCE ON WIND SPEED AND INSOLATION
During the day, the upper few meters of the ocean are heated by short-wave solar radia-
tion, partially offset by net outgoing long-wave radiation and sensible and latent heat 
fluxes. During the night, the surface layer cools due to these outgoing fluxes. This daily 
heating and cooling gives a diurnal cycle in the sea-surface temperature (SST). The typi-
cal amplitude of the diurnal variability of SST ranges from 0.1 to 4 K, depending on wind 
strength and insolation. We use the SSTs derived from the Spinning Enhanced Visible and 
Infrared Imager (SEVIRI) radiance observations to characterize diurnal variability on the 
scale of ocean basins. We derive seasonal average maps characterizing diurnal warming 
in the Atlantic Ocean and Mediterranean Sea. Using the solar surface irradiance obser-
vations from SEVIRI and wind observations from a combination of microwave sensors 
(SSM/I, TMI, QUIKSCAT, AMSR-E) we calculate the dependence of SST on these pa-
rameters and time of day, to give an empirical, statistical model of diurnal warming.
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Bernhardt, P. W., Old Dominion University, Norfolk, USA, pbernhar@odu.edu;
Mondragon, E., UC Santa Cruz, Santa Cruz, USA, dragon@pmc.ucsc.edu;
Zehr, J. P., UC Santa Cruz, Santa Cruz, USA, jpzehr@gmail.com
CONTRASTING N2 FIXATION IN THE CHESAPEAKE BAY OUTFLOW PLUME 
WITH SURROUNDING COASTAL AND SHELF WATERS
Few measurements of N2-fixation have been made in coastal regions in comparison to the 
measurements made in oligotrophic regions where it is an important source of new nitro-
gen (N). Although the coastal region can be replete with N, N2-fixation can be an impor-
tant component of the N cycle. Coupling N2-fixation rates with nifH gene probing allows 
us to link diazatrophic assemblages with in situ N2-fixation rates. Results from nine cruises 
along the Virginia coast affected by the Chesapeake Bay outflow plume showed N2-fixa-
tion rates between 0 and 35 nmol N L-1 d-1. For comparison, transects were conducted 
off-shore and within the mid-Atlantic bight. Although rates were high along the shelf in 
the fall 2006 (17.6 nmol N L-1 d-1), during summer 2006 N2-fixation rates were lower(1.1-
3.7 nmol N L-1 d-1), neither rivaling those observed in the plume. Genetic diversity was 
measured, and although N2-fixation was highest in the plume as opposed to contrasting 
shelf waters, nifH sequencing only detected α- and γ- proteobacteria while cyanobacterial 
unicells dominated the coastal and Gulf Stream influenced stations.
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A SEASONAL STUDY OF δ18O(W) AND δ13C(DIC) IN THE BALTIC AND SKAGERRAK 
WATER COLUMN

The Skagerrak is influenced by water from the Baltic Sea, the North Sea, and the North Atlantic 
Ocean. To help understand the oxygen and carbon stable isotopic compositions of benthic 
foraminifera in the Skagerrak, we have collected monthly samples of δ18O(w), δ

13C(DIC), tempera-
ture, salinity, and nutrients from the water column at 10 stations in the Baltic and Skagerrak 
over a year. By sampling the different water masses, and by documenting the influences of water 
exchanges, stagnation periods, and productivity on δ18O(w) and δ13C(DIC), we hope to quantify the 
full range of oxygen and carbon isotopic relationships in this region, and to provide a foundation 
for paleoceanographic reconstructions using foraminiferal oxygen and carbon isotopic composi-
tion. The Baltic is dominated by large fresh water inputs and strong stratification; anoxic condi-
tions prevail over large areas. The δ18O(w) values in the Baltic range between -7 and -4‰, the 
δ13C(DIC) between -5 and 1‰. In the Skagerrak oxygen isotopes vary between -0.4 and 0.4‰ and 
carbon isotopes between 0.6 and 1.8‰ depending on water mass and time of the year.

FINE, R. A., Rosenstiel School, University of Miami, Miami, USA, rfine@rsmas.miami.edu;
SMETHIE, W. M., Lamont-Doherty Earth Obs, Columbia University, Palisades, USA, 

bsmeth@ldeo.columbia.edu;
HAPPELL, J., Rosenstiel School, University of Miami, Miami, USA, jhappell@rsmas.

miami.edu;
Khatiwala, S., Lamont-Doherty Earth Obs, Columbia University, Palisades, USA, spk@

ldeo.columbia.edu;
Macdonald , A., Woods Hole Oceanographic Institution, Woods Hole, USA, amacdon-

ald@whoi.edu
BEYOND THE DWBC, NADW PATHWAYS
High chlorofluorocarbon (CFC) concentrations have been repeatedly observed in the 
interior of the deep western North Atlantic Basin. They imply substantial input has been 
diverted over time from the Deep Western Boundary Current (DWBC) into the interior. 
The lower limb of the Atlantic MOC is usually viewed as a consistently western intensified 
current, which transfers water and properties smoothly through the subtropics into the 
Southern Hemisphere.  However, the CFCs and other studies suggest that this pathway is 
not smooth, and it is not the only pathway. As compared with what would be based only 
on DWBC advection we present other likely interior pathways, which slow transport of 
NADW through the subtropics while ventilating the interior. Interior pathways result 
from a complex combination of exchange with the interior, via recirculation gyres (with 
different forcing at different levels) and eddies. The subtropics are an important buffer 
between the subpolar region and Southern Hemisphere, and considerable property and 
transport changes occur there. These changes are important for their potential use in 
detecting and modeling variations in the MOC and oceanic uptake of CO  2.

Finelli, C. M., University of North Carolina Wilmington, Wilmington, NC, USA, finellic@
uncw.edu

PUMPING RATES OF THE GIANT BARREL SPONGE XESTOSPONGIA MUTA 
ON CARIBBEAN REEFS: SIZE SCALING, ENVIRONMENTAL CONTROLS, AND 
BLEACHING EFFECTS.
The ability of sponges to remove DOM and POM from the water column contributes to 
the cycling of carbon and nitrogen between the water column and the benthos. Given the 
filtering potential of a diverse and dominant sponge fauna, analysis of OM cycling on coral 
reefs requires mechanistic understanding of sponge filtration rates. The giant barrel sponge, 
Xestospongia muta, comprises up to 60% of sponge biomass on Caribbean reefs with a size 
range (diameter) that spans three orders of magnitude. Moreover, this species exhibits two 
types of bleaching that may affect individual and population level filtration rates. In June 2007, 
I measured pumping rates of bleached and healthy X. muta across wide range of sizes on 
Bahamian reefs. Velocity distributions across the oscula were uneven, with centerline veloci-
ties 3 to 4 times greater than the average. Resulting volumetric pumping rates scaled linearly 
with tissue volume and averaged 40 ml-H2O h-1 ml-tissue-1. Pumping rates were constant over 
periods up to 24 hrs, although some specimens decreased pumping during rapid fluctuations 
in water temperature. Cyclic (non-fatal) bleaching did not affect filtration rates.

Fink, L. A., California State University Long Beach, Department of Biological Sciences, 
Long Beach, USA, lfink@csulb.edu;

Mason, A. Z., California State University Long Beach, Long Beach, USA, zedmason@
csulb.edu;

Manley, S. L., California State University Long Beach, Long Beach, USA, slmanley@csulb.edu
IDENTIFYING AND CHARACTERIZING POLLUTED SURFACE WATERS IN 
THE SOUTHERN CALIFORNIA BIGHT BASED ON METAL LEVELS IN KELP (M. 
PYRIFERA) SIEVE TUBE SAP
Metal concentrations in kelp sieve tube sap (STS) may be useful in determining the disper-
sal of coastal effluent plumes. Common trace metals average a 100-fold increase in concen-
tration in STS as </ compared to their total concentration in seawater.  In this study, con-
centrations of 19 different metals were measured in STS using ICP-MS. STS was collected 
from Macrocystis pyrifera  fronds obtained from several coastal southern California loca-
tions, including a presumed “non-polluted” reference site on the seaward side of Catalina 
Island. Results indicate the presence of 8 new elements not formerly identified within 
Macrocystis STS including: Rb, Pd, Ag, Sn, and Cs. Several metals (e.g. Cr, Cu, Zn, Pb) were 
found at significantly higher levels within STS collected from populations inside the Port of 
Los Angeles/ Long Beach in comparison to Catalina Island.    Also, significant differences 
in levels of other metals (e.g. Fe, As, Ag, Cd) were found between populations within and 
directly outside the harbor breakwall.  These results indicate the potential usefulness of this 
method in spatially describing metal pollution arising from coastal sources.

Finkl, C. W., Coastal Planning & Engineering, Inc., Boca Raton, USA, cfinkl@coastalplan-
ning.net;

Andrews, J. L., Coastal Planning & Engineering, Inc., Boca Raton, USA;
Robertson, W., Coastal Planning & Engineering, Inc., Boca Raton, USA, Qrobertson@

coastalplanning.net;
Forrest, B. M., Coastal Planning & Engineering, Inc., Boca Raton, USA, Bforrest@coastal-
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MEGA COASTAL MORPHODYNAMIC FEATURES ON THE FLORIDA ATLANTIC 
CONTINENTAL SHELF: SHOREFACE TO UPPER FLORIDA-HATTERAS SLOPE 
FROM MIAMI TO JACKSONVILLE
Until recently, the range of morphodynamic features lying above the Florida-Hatteras 
Slope on the continental shelf along the east coast of Florida was relatively unknown. 
Mapping of mega- and mesoscale seafloor features from Miami to Jacksonville, a shelf 
area of about 20,500 km-2- extending up to 27 km offshore, was based on interpreta-
tion of Airborne Laser Bathymetry (ALB), reformatted NOAA bathymetry, sidescan 
sonar, and seismic reflection profiling. Megascale features include coralline-algal reef 
systems, drowned karst, hardgrounds, submerged paleo shorelines (drowned beach 
ridge plains), and buried paleo channels. Mesoscale features include inter-reefal sand 
troughs in the FRT, ebb-tidal deltas, transverse bars, shoals, sand waves, ridges, and banks. 
Morphodynamic units on the southern shelf are separated from morphosedimentary 
units on the northern shelf by the Bahamas Fracture Zone (BFZ). Sedimentary deposits 
occur in two submarine physiographic provinces that are separated by the BFZ. Use of 
ALB and reformatted NOAA bathymetry in the form of 3D terrain models permits classi-
fication of submarine landform topologies that was not previously possible using isobaths

Finn, J., UWM Center for Great Lakes Studies REU, Milwaukee WI 53204, USA, 
julem67@yahoo.com;

Janssen, J. J., UWM Great Lakes WATER Institute, Milwaukee WI 53204, USA, jjanssen@
uwm.edu;

Consi, T., UWM Great Lakes WATER Institute, Milwaukee WI 53204, USA, consi@uwm.edu
AN INSIDER’S VIEW ON ROUND GOBY SEX, THE GREAT LAKES INVADER
Reproductive behavior and use of vocalizations of round gobies, Neogobius melanosto-
mus, were recorded to better understand reproductive behavioral patterns within the dark 
cavities in which they spawn. Round gobies are invasive, first found in the Great Lakes in 
1990, and originating from the Pontocaspian region. Behaviors were recorded using in-
frared light with the camera aimed at a shelter with a top transparent to infrared light, but 
not visible light.  Sounds were recorded using a hydrophone and spectra analyzed. Three 
sounds were identified by the male goby each with a different context. Sound one con-
sisted of frequent pulses at the entrance of the cave with a peak at 50 Hz. These pulsations 
increased as the female approached. Sound two was a loud thump exhibited only when 
an opposing male came into the territory peaking at 62 Hz, and sound three peaked at 
86Hz and was seen after the female made contact with the male and left the nest. Results 
showed a chain of communication events which suggests that interactions within the 
shelter are key to successful spawning.

Firing, E., University of Hawaii, Honolulu, USA, efiring@hawaii.edu;
Hummon, J. M., University of Hawaii, Honolulu, USA, hummon@hawaii.edu;
Ascani, P., University of Hawaii, Honolulu, USA, fascani@hawaii.edu;
Dutrieux, P., University of Hawaii, Honolulu, USA, dutrieux@hawaii.edu;
Johnson, G. C., PMEL/NOAA, Seattle, USA, Gregory.C.Johnson@noaa.gov
PACIFIC SUBTHERMOCLINE EQUATORIAL CURRENTS: A DEEPER 
CLIMATOLOGY FROM NEW SHIPBOARD ADCPS
Because of its temporal variability and complex structure in all three spatial dimensions, 
the Pacific equatorial subthermocline circulation remains to be described fully.  During 
the last four years, more than 50 velocity sections have been collected within 8 degrees 
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of the equator using new shipboard acoustic Doppler current profilers that reach 750-m 
depth or more, twice the range commonly available with the prior generation of instru-
ments.  Averaged by longitude, the new measurements show the Equatorial Intermediate 
Current (EIC) and the Lower EIC weakening from west to east.  The average of western 
Pacific sections shows the Secondary Southern Subsurface Countercurrent from 5-6 
degrees S with speeds exceeding 0.1 m/s extending from 280-670 m depth.  It is similar 
in location but weaker in the central Pacific.  Although eastward jets tend to have higher 
speeds, consistent and vertically extensive regions of westward flow such as the South EIC 
are also prominent in the mean sections as well as in synoptic sections.

Firth, J. V., Integrated Ocean Drilling Program, Texas A&M University, College Station, 
TX, USA, firth@iodp.tamu.edu;

St. John, K. E., Department of Geology and Environmental Sciences, James Madison 
University, Harrisonburg, VA, USA, stjohnke@jmu.edu

FROM DEEP OCEAN SEDIMENTS TO GLACIAL LAKES: BACKTRACKING 
EVIDENCE FOR LATE PLEISTOCENE/EARLY HOLOCENE JÃ–KULHAUPS USING 
CORES FROM ODP LEGS 169 AND 169S
ODP Legs 169 and 169S recovered remarkable turbidite deposits. Their sources were 
traced by shipboard researchers using a multiproxy approach of sedimentary petrol-
ogy, radiometric age dating, paleontology, and paleomagnetism to catastrophic late 
Pleistocene/early Holocene deglacial flooding events (jakulhaups) in the Pacific northwest. 
Teachers participating in the 2007 JOI School of Rock (SOR) professional development 
program described and interpreted the Leg 169 and 169S cores, without prior knowledge 
of the deglacial flood interpretation, following the SOR pedagogical approach of data and 
discovery first, and discussion and interpretation second. Themes such as size sorting, 
mineral provenance, and benthic foram ecology were drawn out in group discussions, 
and were supported by data available in Ocean Drilling Program-related publications and 
database. The teachers also linked the science to popular culture by connecting what they 
observed in the cores to the movie Ice Age 2  which depicts a jakulhlaup event in a car-
toon format. This exercise demonstrated to teachers the importance of marine deposits in 
studies of environmental change on land and also that rates of environmental change are 
sometimes very rapid.

Fischer, A. M., MBARI, Moss Landing, USA, afischer@mbari.org;
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REMOTE SENSING DETECTION OF RED TIDES IN A COASTAL UPWELLING 
SYSTEM EMBAYMENT
The spectral reflectance of dense “red tide” blooms shows a peak in the NIR portion of 
the electromagnetic spectrum, at wavelengths 20 nm longer than that of the chlorophyll 
fluorescence peak. This signal has been used as a basis for mapping extreme surface 
blooms with remote sensing image data.  Linear baseline algorithms measure the height of 
a spectral peak above a baseline determined from reflectance intensity at two wavelengths 
on either side of the peak.  Variation in the wavelength center of the reflectance peak 
presents a challenge for consistent measurement of bloom intensity across different mul-
tispectral sensors, which have different band centers and widths across the NIR portions 
of the spectrum.  Referencing in situ hyperspectral reflectance measurements, we present 
examples from different satellite and airborne sensors used to measure bloom intensity in 
Monterey Bay, California. We discuss inconsistencies between measurements made across 
different sensors, and provide examples of how these results have described red tide 
bloom dynamics in the region.

Fischer, A. S., IOC/UNESCO, Paris, France, a.fischer@unesco.org;
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THE STATE OF THE OCEAN CLIMATE: CLIMATE INDICES AND THEIR 
UNCERTAINTY AS A MEASURE OF OUR ABILITY TO OBSERVE THE OCEAN
The ‘State of the Ocean climate’ web site gives a rapid overview of ocean climate indices 
having links to modes of climate variability with potentially strong societal impact. It was 
developed as a tool for evaluation of the ocean observing system, and to promote wider 
awareness of the role of the ocean in climate variability and change. Eventually, an impor-
tant tool for evaluation of observing strategy will be the use of assimilating models in ob-
serving system evaluation and simulation experiments. A more immediate tool are ocean 
climate indices and estimations of their uncertainty, which give an indication of our ability 
to measure the ocean. These indices are regularly updated. Details of the scientific and so-
cietal interest of the index, data sources, calculation, error, and links to further information 
are given alongside each index. This site has been developed by the Ocean Observations 
Panel for Climate (OOPC) of the Global Ocean Observing System GOOS, the Global 
Climate Observing System GCOS, and the World Climate Research Programme WCRP, 
in cooperation with WCRP’s Climate Variability and Predictability project CLIVAR.
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EFFECTS OF CDOM ADDITION ON CRUSTACEAN ZOOPLANKTON IN AN 
OLIGOTROPHIC LAKE: CARBON AND NUTRIENT SUBSIDY OR UV SCREEN?
Zooplankton responses to increases in chromophoric dissolved organic matter (CDOM) 
can be driven by stimulation of lower trophic levels, as well as by increased UV attenua-
tion.  We conducted a mesocosm experiment in highly UV transparent and oligotrophic 
Lake Giles, Pennsylvania, comparing zooplankton population dynamics in a control treat-
ment and three levels of CDOM addition.  CDOM additions stimulated production of 
bacteria and phytoplankton and, after a time lag, increased abundance of nanoflagellates, 
ciliates, and Daphnia.  In contrast, calanoid copepods decreased with CDOM addition.  
To separate the roles of foodweb-mediated effects and changes in UV, we conducted a 
second mesocosm experiment in which UV and CDOM were manipulated independently 
in a factorial design.  Our results suggest that increases in Daphnia with CDOM addition 
were driven largely by increases in food resources associated with the carbon and nutrient 
subsidy, rather than by protection from damaging UV radiation.  Smaller scale experi-
ments assessing food quality lend further support to this hypothesis.  Conversely, the 
negative effects of CDOM addition on calanoid copepods could not be explained by either 
UV or foodweb effects alone.
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OVERVIEW OF THE COMMUNITIES ASSOCIATED WITH OIL, GAS, AND BRINE 
SEEPAGE, AND ASSOCIATED HARD GROUNDS IN THE DEEP GULF OF MEXICO
Hydrocarbon and brine seepage driven by salt tectonics is widespread on the continental 
slope of the Gulf of Mexico.  Production of massive carbonates and hard-grounds on the 
sea floor is a common byproduct of the activities of microbial consortia in areas of active 
methane seepage.  In 2006 and 2007, 15 cold-seep/hard-ground sites at depths between 
1000 and 2,850 meters and distributed over a 620 km E-W span were sampled using Alvin 
and/or Jason II.  Of these, 10 had not previously been visited and were initially identified 
from a combination of geophysical and geochemical data collected from satellite observa-
tions and surface operations.  Chemosynthetic fauna, including species harboring chemo-
synthetic symbionts, were found at every site visited and several exceptional communities 
were encountered.  These included a very extensive and dense aggregation of seep mussels 
(covering approximately 8,000 m2), numerous areas in the deepest sites where some of the 
most reduced sediments we encountered were occupied by dense aggregations of heart 
urchins, and authigenic carbonates hosting a variety of large colonial gorgonians, antipath-
arians, and scleractinian corals.
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MODERN AND HISTORIC MERCURY DEPOSITION: INSIGHTS FROM DATED 
LAKE SEDIMENTS AND A VARVED ESTUARINE CORE
Contemporary and historical Hg depositional information is important for understanding 
the biogeochemical cycling of Hg and assessing impact associated with human-related 
Hg emissions on its natural cycle. Dated lake sediments have been the primary source of 
secular data for reconstructing Hg accumulation / depositional patterns associated with 
preindustrial periods to the modern era. These lacustrine natural archives are particularly 
well suited for examining the global/regional nature of atmospheric Hg dispersion, de-
position, and anthropogenic interferences. Here we present an evaluation of the impact 
from pollutant Hg on local to global scales. The accumulation ratio or “anthropic global 
increase”, relative to preindustrial levels, is remarkably uniform at 3±1 based on 182 cores 
and 90 lakes from remote locations. Localized enhancements are evident in urban areas 
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(i.e., Minneapolis/St. Paul, MN) with peaks in the 1960-1970 period. New and detailed 
historical data for Hg accumulation in a well studied, scrupulously dated, varved core from 
the Pettaquamscutt Estuary, RI (northeast US) will be presented. The significance of these 
new findings will be explored relative to other temporal reconstructions of Hg deposition.
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THE OLEANDER AND NORRONA VOS ADCP PROJECTS
The recently upgraded Oleander shipboard ADCP project has been monitoring the cur-
rents and surface temperature of the shelf, slope sea, Gulf Stream and Sargasso since 
1992.  Two years ago we initiated a new monitoring effort from the high speed ferry 
Norrona covering much of the upper level meridional overturning circulation as it enters 
the Nordic seas area between Denmark and Iceland.  The Denmark to Iceland route runs 
along the ~500m deep Iceland-Faroes Ridge which is well within the range of the OS75 
ADCP.  Both ships make weekly round-trips along their routes providing high temporal as 
well as high spatial resolution coverage down to ~750m possible.  While the Oleander data 
collection is working nicely we have experienced unexpected major bubble sweep-down 
problems on the Norrona.   These will have been addressed by the addition of a bubble 
fairing by the time of the presentation so the talk will discuss those issues requiring at-
tention in setting up and using VOS systems as well as some of the highlights of the long-
term monitoring effort.

Flament, P., University of Hawaii, Honolulu, USA, pflament@hawaii.edu;
Chavanne, C., University of Hawaii, Honolulu, USA;
Lumpkin, C., National Oceanic and Atmospheric Administration, Miami, USA
ATMOSPHERIC AND OCEANIC FLOWS ASSOCIATED WITH MOUNTAINOUS 
ISLANDS: HAWAII
Oceanic islands with high topography drastically affect both atmospheric and oceanic 
flows. Sharp horizontal wind shear lines form on the edges of the island wake, resulting in 
rapid variations of wind stress and Ekman transport in the ocean, strong Ekman pumping, 
localized upwelling and downwelling, and spin-up of mesoscale eddies. These processes 
are enhanced when the wind is steady and capped by an atmospheric inversion layer, such 
as the trade-wind belt or the northeast Asian monsoon.  Separately, the blocking effect 
of islands on impinging currents gives rise to finite-amplitude vortices, by instability of 
the lateral shear. When wind and mean currents have similar directions, these processes 
reinforce each other, giving rise to intense cold-core cyclones and centrifugally-limited an-
ticyclones. The wind stress variations also affect the large scale main thermocline through 
the Sverdrup balance, creating an eastward lee counter-current originating far westward 
into the interior of the basin. This counter-current is enhanced by convergence of the 
meridional fluxes of momentum from the intensified mesoscale eddy field. Observations 
of the case study of the Hawaiian archipelago will be compared to and contrasted with the 
settings of various other oceanic islands.

Flampouris, S., GKSS Research Center, Geesthacht, Germany, stylianos.flampouris@gkss.de;
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HIGH TEMPORAL AND SPATIAL RESOLUTION MONITORING OF THE 
BATHYMETRY AND CURRENT FIELD IN COASTAL AREAS BY USING GROUND 
BASED X-BAND RADAR
The bathymetric assessment and the current field monitoring of coastal areas during 
storm conditions was a moot oceanographic question, approached by X-band observa-
tions. A recently remote sensing method, Dispersive Surface Classificator, which is based 
on the inverse modeling of linear wave theory, permits the deduction of the bathymetry 
and the current field during severe weather conditions in high temporal (hourly) and 
spatial resolution (40m x 40m), with high accuracy (approximately 90%). This presenta-
tion focuses on a 10-day storm in February 2002 monitored in the German coast of North 
Sea, Sylt Isle. The total amount of moved sediment, within the 13 km2 monitored area, is 
estimated up to 50.000 m3. The current field during the storm is characterized by an ab-
normal behavior. The dominant semidiurnal tide is totally balanced by wind and pressure. 
This observation could be used for the establishment of a water circulation in between the 
Frisian Island chain.

Flannery, J. A., University of South Florida, College of Marine Science, St. Petersburg, 
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A 1400 YEAR LATE HOLOCENE SEDIMENTARY RECORD LINKING GULF OF 
MEXICO CLIMATOLOGY TO HYDROLOGIC VARIABILITY ON THE NORTH 
AMERICAN CONTINENT
Documenting variations in hydrologic conditions between North America (NA) and the 
Gulf of Mexico (GOM) during the Late Holocene is critical to understanding current/fu-
ture responses to climate changes. The Pigmy Basin in the northern GOM is situated to 
record inputs from the Mississippi River (MR) and provides a decadal-scale assessment of 
oceanic and continental responses to changing hydrologic conditions. We focus on a 1400 
year sedimentary record and utilize a multi-proxy approach to define intervals of varying 
continental inputs and to assess changes in the moisture balance (E/P) within the GOM. 
Results show multi-decadal episodes of increased terrestrial inputs and enhanced MR 
discharge centered at 1550 and 800 A.D. that coincide with intervals of increased salinity 
recorded in the Pigmy Basin. Episodes of lower continental inputs at 1850, 1150 and 600 
A.D. are associated with decreased salinity in the GOM, therefore we hypothesize that hy-
drologic variability recorded over the NA continent is directly dependent on the moisture 
balance (E/P) over the sub-tropical GOM. These results will be discussed in the context of 
other climate archives and ocean-atmosphere-land interactions.
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POTENTIAL FOR BENTHIC PRIMARY PRODUCTION ON SHIP SHOAL, 
LOUISIANA, USA
As a shallow (5-14 m) sandbank, Ship Shoal may support benthic microalgal populations 
that are rare or not present in the phytodetritus based benthos of deeper waters. To assess 
the potential for benthic production on Ship Shoal, we took samples for sediment and 
water column chlorophyll a (Chl a), light levels, and sediment algal composition during 
six cruises in 2005 and 2006. The percent of surface light reaching the bottom was greater 
than 5 % at most stations during spring 2006 and greater than 20% at most stations during 
the summer. Overall, sedimentary algal biomass was highest in August (33.5±37.8 mg/m2) 
and May (42.4±26.3 mg/m2) in 2005 and 2006, respectively, and was greater at the shal-
lower western and central stations. Benthic chlorophyll a values were equal to or exceeded 
integrated water column values much of the year, and cell counts suggested that sedimen-
tary algae typically contained less than 10% settled phytoplankton. Our results suggest that 
benthic microalgae are an important carbon source to the benthic food web on Ship Shoal.

Flierl, G. R., MIT, Cambridge, USA, glenn@lake.mit.edu
ENHANCEMENT OF LARGE-SCALE BAROCLINIC INSTABILITY BY SST 
RELAXATION
The necessary conditions for baroclinic instability show that changes of sign of the po-
tential vorticity gradients in the interior (Phillips), between the surface and the interior 
(Charney) or between the surface and the bottom (Eady) can lead to growth.  We examine 
the effects of relaxation of the sea-surface buoyancy in the latter two cases and show, sur-
prisingly, that the flows are significantly destabilized at long waves.  Although the desta-
bilizing effects of asymmetric conditions (e.g., bottom friction) are well-known, they lead 
to growth rates proportional to k; quite differently,relaxation has growth at a finite rate or 
even increasing as 1/sqrt(k).  In the turbulent state, we find intermittent bursts in which 
the long waves intensify strongly and then break down into smaller scale motions.
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INFLUENCE OF ANTECEDENT GEOLOGY ON BARRIER ISLAND 
DEVELOPMENT, NORTHERN CHANDELEUR ISLANDS, LOUISIANA
A dense network of high-resolution seismic profiles collected around the northern 
Chandeleur Islands reveals three seismic facies that dominate the shallow (<100 m) 
stratigraphy.  The first is an acoustically transparent lens-shaped unit with discontinuous 
reflectors, interpreted as distributary channel deposits associated with the St. Bernard 
complex of the Mississippi Delta.  Stratigraphically adjacent to the first is a unit defined by 
low-angle parallel reflectors, interpreted to represent fine-grained interdistributary depos-
its.  These two units underlie a seaward-thinning acoustically transparent unit, interpreted 
as the offshore extent of the barrier sand sheet.  The distributary facies occupies the south-
ern part of the northern Chandeleurs.  The interdistributary facies comprise the northern 
portion and includes an erosional surface immediately seaward of the islands.  The overly-
ing barrier sand sheet is narrow along the southern part of the study area and is broadest 
and thickest at the northern end of the islands.  The occurrence and thickness of the 
barrier sand correlate well with the spatial distribution of the underlying deltaic deposits, 
indicating a subsurface influence on the recent barrier-island development.
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Flood, R. D., MSRC / Stony Brook University, Stony Brook, USA, roger.flood@sunysb.edu;
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BENTHIC COMMUNITIES, ACOUSTIC BACKSCATTER AND ECOLOGICAL 
OBSERVATIONS
High-resolution bathymetric and backscatter studies in coastal and estuarine waters near 
NY are demonstrating that benthic communities and sea-floor acoustic properties, espe-
cially backscatter, are closely related. Areas are surveyed with high-resolution multibeam 
bathymetry and backscatter along with side-scan sonar, and sediments with a range of 
backscatter characteristics are sampled for sediment properties and for benthic organ-
isms. These studies reveal complex but resolvable patterns in both benthic community 
structure and bottom sediment characteristics, and statistical analysis shows that benthic 
communities are highly correlated with acoustical backscatter. We have also observed 
temporal variability in backscatter related to temporal changes in the abundance of the 
polychete Asabellides oculata on the inner shelf. This suggests that high-frequency acous-
tic backscatter may be a useful tool for assessing temporal and spatial changes in benthic 
communities.  Indeed, changes in backscatter could occur if an anoxic event alters benthic 
communities or if an invasive species such as the tunicate Didemnum  covers the bot-
tom. Studies of temporal and spatial variability in acoustic backscatter patterns may be an 
important component of ecosystems-based management and of the ecological observing 
systems envisioned for the Integrated Ocean Observing System (IOOS).
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DEEP-OCEAN PARTICULATE-MATTER DYNAMICS AS INFLUENCED BY THE 
ANAXIMENES SEAMOUNT: A WEAK-TIDE ENVIRONMENT
In many parts of the world ocean abyssal hills and seamounts structure the seafloor on spatial 
scales of kilometres up to tens of kilometres. The mere presence of the topographic features 
together with flow/topography interactions adds heterogeneity and complexity to the environ-
ment. Despite their very likely importance little is known on how these topographic features 
control the formation of the sedimentary record and ecosystem structure and dynamics. The 
most important kilometre-scale flow/topography interactions involve residual flow and tides. 
To help separate the influence of residual flow and tides at topographic features in the open 
ocean we sampled half a tidal neap-spring cycle at the Anaximenes Seamount in the Eastern 
Mediterranean which is a deep sea environment with very weak tides. Any signals in the partic-
ulate-matter parameters analyzed should therefore mainly result from the residual flow. Water 
samples were taken with a CTD-rosette every 10 m above bottom for the first 50 m and every 
100 and 200 m respectively. Here we present the first data from this experiment including the 
short-lived natural particulate-matter tracer 234 Thorium and particulate carbon and nitrogen.
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NUTRIENT RESPONSE TO OCEANOGRAPHIC PROCESSES AT THE KILO NALU 
NEARSHORE OBSERVATORY, OAHU, HAWAII
The Kilo Nalu Observatory, located in waters of the southern shore of Oahu, Hawaii, sup-
plies data and power connections to a suite of instruments over an array of stations extending 
from 10 to 20m water depth. The system allows the deployment of user-specific interactive 
and automated experiment packages as well as a suite of baseline instruments. The power 
backbone includes a central distribution node at 10 m depth, which provides DC power to 
separate nodes distributed across the reef. The 10 m node powers individual “subnodes”, 
including one for baseline water quality and another for a variety of biogeochemical sensors. 
As part of the biogeochemistry and water quality program we have deployed a five channel 
Automated Nutrient Profiling Analyzer APNA developed by SubChem Systems. The APNA 
was first deployed at Kilo Nalu during August 2007 throughout a period of rapidly changing 
oceanographic conditions associated with the passage of hurricane Flossie to the south of the 
Hawaiian Islands. We will discuss the nutrient data derived from this and subsequent deploy-
ments and place them in the context of wave and current forcing, boundary layer physics, 
shoaling internal tides, other seawater biogeochemical data and sediment-seawater fluxes.

Foley, D. G., Joint Institute for Marine and Atmospheric Research, University of Hawaii, 
Pacific Grove, USA, dave.foley@noaa.gov

DELIVERY AND APPLICATION OF OCEANOGRAPHIC SATELLITE DATA TO 
SUPPORT THE STEWARDSHIP OF LIVING MARINE RESOURCES

Resource managers and researchers interested in obtaining information concerning the 
marine environment must often navigate a bewildering array of formats and data delivery 
mechanisms to get the information they require. The ongoing emergence of national and 
regional components of the US integrated ocean observing system (IOOS) presents a 
unique opportunity to standardize the generation, archival, and delivery of marine data 
products. The OceanWatch North Pacific Demonstration project was initiated to develop 
the tools needed to effectively deliver a variety of environmental products to several 
projects linked to the stewardship of living marine resources.  The OceanWatch Thematic 
Real-time Environmental Distributed Data Server provides each of these projects (and the 
general public) with access to a full suite of satellite data products, including sea surface 
temperature, sea surface height, chlorophyll, and vector winds, along with a number of de-
rived products. Additionally, historical data sets and long-term means for each parameter 
are made available at the same location to allow the users to place measurements from a 
given period within the context of the regional ocean dynamics. In return, the individual 
members of the participating projects help us to identify inadequacies in the OceanWatch 
system, and continue to collaborate in our efforts to improve the system. Partners are very 
enthusiastic about client-side delivery tools and the idea of custom  “data casting”.

Foley, M. M., University of California Santa Cruz, Santa Cruz, USA, foley@biology.ucsc.edu
FROM RIVERS TO KELP FORESTS IN BIG SUR, CALIFORNIA
Understanding the connections between traditionally disparate systems has recently be-
come an important area of study across disciplines.  These studies are especially important 
in coastal areas where land-use changes and continued population growth threaten to af-
fect community composition and functioning of numerous diverse habitats.  My research 
investigates the connectivity across the land-sea interface; specifically, how river inputs 
affect nearshore marine communities.  Community dynamics in nearshore habitats may 
be significantly influenced by the delivery of dissolved and particulate fluxes from river 
sources.   Effects from rivers can be especially important in short, steep watersheds where 
little filtering occurs before rivers meet the ocean.  In two watersheds along the Big Sur 
coast in central California, I am investigating the role of terrestrial subsidies in nearshore 
kelp communities by documenting the amount and types of subsidies being delivered, the 
impact on community composition, and how these subsidies affect habitat function.  Data 
suggest these nearly pristine rivers are important sources of nutrients and particulates 
during non-upwelling conditions and may contribute to the functioning of this diverse 
nearshore community.
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A SELF-SELECTING MODEL OF MARINE MICROBIAL COMMUNITIES AND 
BIOGEOCHEMICAL CYCLES
We examine a virtual ocean ecosystem in which many tens of phytoplankton types, with 
stochastically generated variations in physiology, are initialized in a global model of ocean 
circulation and biogoechemical cycles. 

Foltz, G. R., University of Washington-JISAO/NOAA-PMEL, Seattle, USA, gregory.foltz@
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IMPACT OF BARRIER LAYER THICKNESS ON TROPICAL NORTH ATLANTIC SST
Measurements from three long-term moored buoys in the central tropical North Atlantic 
Ocean (15N, 12N, and 8N along 38W) are used to investigate the impact of barrier layer 
thickness (BLT) on the seasonal cycle of sea surface temperature (SST). At 15N and 12N 
it is found that seasonal variations of BLT exert a considerable influence on SST through 
their modulation of turbulent mixing at the base of the mixed layer. Cooling due to turbu-
lent mixing is strongest during August--October, when the barrier layer is thin. A sharp 
increase in BLT during November--January is associated with a significant reduction in 
the vertical temperature gradient at the base of the mixed layer, suppressing the turbulent 
transfer of cooler thermocline water into the mixed layer. At 8N the seasonal cycle of BLT 
is considerably weaker, resulting in a weaker seasonal cycle of entrainment cooling. Forced 
ocean and coupled ocean-atmosphere models that do not account for these salinity effects 
may have difficulty reproducing the seasonal cycle of SST in the tropical North Atlantic.
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TURBULENCE AND DYNAMICS IN A SHALLOW, MACROTIDAL ESTUARY
The complex dynamics are explored for the shallow macrotidal Snohomish River Estuary 
system using time series from fast-pinging acoustic Doppler current profilers (ADCP), 
acoustic Doppler velocimeters (ADV), and vertically distributed conductivity, tempera-
ture, and depth (CTD) sensors.  The moored sensors were deployed at several locations in 
the estuary for twenty days in July 2006. Velocity and density data are used to consider tra-
ditional estuarine residual circulation and tidal-averaged quantities for this system where 
the tidal range exceeds the mean low water level for large reaches of estuary.  In addition, 
Reynolds stresses, turbulent production, and friction velocities and drag coefficients are 
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calculated for different phases of the tide.  The relevance and ramifications of using tradi-
tional estuarine descriptors of tidal averaged quantities and turbulence for shallow mac-
rotidal systems are compared and discussed with previous investigations.

Fonseca, C. A., CIMAS, Miami, USA, carlos.fonseca@noaa.gov;
Baringer, M. O., AOML, Miami, USA, molly.baringer@noaa.gov;
Meinen, C. S., AOML, Miami, USA, Christopher.Meinen@noaa.gov
WATER MASSES CHANGES IN THE DEEP WESTERN BOUNDARY CURRENT 
ALONG 26.5 N
Due the importance for the Meridional Overturning Circulation (MOC) in the Atlantic 
as well an important tool to access rapid climate changes, the Deep Western Boundary 
Current has been monitored over past two decades using hydrographic sections and 
moorings along the continental slope east of Abaco Island, Grand Bahamas. The repeat 
hydrographic and tracer sampling at Abaco has established a high-resolution record of 
water mass properties in the Deep Western Boundary Current at 26.5o N that allowed to 
observe events such the intense convection period in the Labrador Sea and the renewal of 
the classic Labrador Sea Water in the 1980’s characterized by the cooling and freshening 
of the Deep Western Boundary Current Waters off Abaco. Data from the last decade has 
been rigorous analyzed using conventional methods as well water masses analysis tech-
niques in order to identify potential changes during this period.
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ENVIRONMENTAL OCEANOGRAPHIC MODELLING SYSTEM DRIVEN BY 
OCEAN COLOR DATA IN A COASTAL AREA OF THE MEDITERRANEAN SEA.
Satellite-estimated chlorophyll concentration maps were sequentially assimilated by a 
coupled 3-D modelling of an estuarine oceanographic ecosystem of the North-Western 
Mediterranean Sea. Hydrodynamic forcing were given by the ocean circulation model 
Symphonie while biogeochemical state variables evolution was computed by the Eco3M© 
numerical platform. Data assimilation was performed using a Singular Evolutive Extended 
Kalman (SEEK) filter applied to all biogeochemical state variables. Efficiency of assimila-
tion was then evaluated through data – model comparisons of crucial biogeochemical 
components in situ measured during the MODELFOS campaign (May 2001). In spite of 
actual limitations in estimating chlorophyll concentrations by satellite, the assimilation 
clearly increased the ability of the model to fit field measurements. Some large errors in 
chlorophyll data set could also lead to deterioration of the model behaviour, underlining 
the need of reliable algorithms to estimate chlorophyll concentrations. Nevertheless, we 
showed here a first attempt of using such assimilation processes in environmental model-
ling system applied to coastal areas. We could then conclude that expected improvements 
of chlorophyll description by satellite imagery will surely lead in a near future to trusty 
environmental monitoring systems.
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A REAL-TIME STORM SURGE PREDICTION SYSTEM FOR THE STATE OF NORTH 
CAROLINA
A real-time event-triggered storm surge prediction system has been developed for the 
State of North Carolina to assist emergency managers with evacuation planning, decision-
making and resource deployment during hurricane landfall events. A rapid response as-
sessment of hurricane threat is accomplished by launching a high-resolution version of the 
ADCIRC coastal ocean model forced with winds generated on the fly from an asymmetric 
gradient wind vortex. These winds, calculated at exact mesh locations, directly coupled to 
the ocean model at every time step, are derived from NHC advisories the moment they 
are inserted into the real-time weather data stream, maximizing the number of hours of 
forecast utility. Tides are prescribed at the open boundaries and interior. A directional 
surface roughness parameterization, and spatially varying distributions of canopy and 
Mannings roughness coefficient are included. Comparisons of simulated winds and surge 
against observations show that this system produces remarkably realistic predictions. 
These forecasts can serve as a first member of an ensemble of sea surface elevation simula-
tions for use as a mission-critical tactical decision aid by emergency management.
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THREE-YEAR ASSESSMENT OF PARTICULATE ORGANIC CARBON FLUXES 
IN AMUNDSEN GULF (BEAUFORT SEA): SATELLITE OBSERVATIONS AND 
SEDIMENT TRAP MEASUREMENTS

Surface concentrations and vertical fluxes of particulate organic carbon (POC) were 
assessed in Amundsen Gulf (AG) (Canadian Beaufort Sea, Arctic Ocean) over 2004 to 
2006 by combining remote sensing and moored sediment trap measurements. Each year 
between June and September, distinct periods of increased surface POC concentrations 
(200-500 mg C m-3) were observed in southwestern AG. Concentrations distant from this 
area remained relatively low (<100 mg C m-3), suggesting that enhanced POC produc-
tion near the surface was restrained to a small vicinity. The magnitude, timing and extent 
of vertical POC fluxes generally followed the spatial and temporal variability of surface 
POC concentrations. Daily POC fluxes at 100 m depth were recurrently higher in western 
AG (up to 72 mg C m-2 d-1) than at the east (<15 mg C m-2 d-1). Downward export of 
POC at 200 m depth fluctuated however similarly in both regions of AG throughout the 
three-year study period (1-30 mg C m-2 d-1). In addition to increased POC production in 
western AG, we proposed enhanced grazing pressure at the west (i.e. close to the superior 
food supply) and eastward advection of particles at intermediate depths to explain the 
variability of vertical POC fluxes in AG.
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QUANTITATIVE AND DYNAMICAL ANALYSIS OF THE EDW VOLUME CYCLE 
USING AN OBSERVATION-MODEL SYNTHESIS.
The formation of North Atlantic Eighteen Degree Water (EDW) is analyzed using obser-
vations and the MIT General Circulation Model (GCM). We focus on the past several 
years during which there was unprecedented data coverage, including Argo profiles, 
microwave SST, and  observations from the CLIMODE project. Employing the (ECCO) 
adjoint modeling framework, observations are interpolated under GCM dynamics con-
straints leading to a quantitative and dynamical analysis of observed EDW signals. In 
the region of EDW formation, the constrained model solution faithfully represents the 
observed evolution of subsurface stratification and surface outcrops. To place the realistic 
EDW volumetric census into perspective and discuss the formation and mixing processes 
at work, a volume budget of the EDW layer is computed (following Walin, 1982). EDW 
volume increases dramatically in February and March (8Sv-year), primarily due to con-
vection triggered by air-sea heat loss south of the Gulf Stream (9Sv-year). EDW volume 
decreases in March and April due to air-sea heat gain and mixing during restratification 
(3Sv-year). Further EDW volume reduction occurs throughout the year due to internal 
oceanic processes (6Sv-year).
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MORPHODYNAMIC HISTORY OF LONGBOAT PASS, MANATEE COUNTY, 
FLORIDA
A study of evolutionary sequences of morphosedimentary features at Longboat Pass, 
central-west coast of Florida, was initiated to acquire a better understanding of sedi-
ment exchange between the ebb-tidal delta, tidal inlet, and adjacent downdrift segments 
of shoreline. Twenty sequential aerial photographs (1940-2006) were interpreted in a 
time-series analysis for changes in the position and morphology of the tidal channel and 
ebb shoal and the response of adjacent beaches to these changes. Little variation in inlet 
position (migrated within a 250 ft swath) and ebb tidal shoal area (1.22 km2 to 1.68 km2) 
indicate that the Longboat Pass ebb shoal complex has been relatively stable over the 66 
year period between 1940 and 2006. Although the area of the ebb shoal has not varied 
significantly, the shape of the ebb shoal was deflected downdrift (southwards) 0.79 km. 
The inlet is classified as morphodynamically stable and the shoal is classified as a “Group 
2” type of ebb-tidal delta.
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BIODIVERSITY AND BIOGEOGRAPHY OF BRYOZOA IN COOK INLET, GULF OF 
ALASKA
Archived samples and specimens collected during intertidal and subtidal surveys in Cook 
Inlet are being used to re-evaluate identifications and to review their geographic distribu-
tion, especially to look for similarities between species collected in western Cook Inlet 
and the parent stocks of Arctic-Boreal species. Specimens of Bryozoa were re-examined 
as part of an evaluation of disjunct Arctic fauna in Cook Inlet.  Forty-six specimens of 
Bryozoa, collected by Dennis Lees, as part of intertidal and nearshore surveys, were 
considered. Of the Bryozoa first reported, twenty species were re-identified, and 33 ad-
ditional species were added to the list. Fifty- four species, including 4 Cyclostomata, 7 
Ctenostomata, and 43 Cheilostomata, were identified from these samples. Thirty-four 
species have a Boreal-Arctic distribution, found in the seas surrounding the Arctic Ocean. 



��8

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

Nineteen species have a lower latitude Pacific Boreal distribution. Species from the west-
ern and northern portion of Cook Inlet have a distinct Arctic -Boreal affiliation, and differ 
distinctly from those on the east side of the inlet.
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INFLUENCE OF THE CONGO AND NIGER RIVER PLUMES ON DISTRIBUTIONS 
OF FREE-LIVING AND SYMBIOTIC CYANOBACTERIA
The abundance of 4 diazotrophic populations was examined using a nifH gene quantita-
tive polymerase chain reaction (QPCR) method.  Samples were collected in the eastern 
equatorial Atlantic (EEA) during Summer 2007. Richelia associated with Hemiaulus 
hauckii diatoms was detected in all surface samples and highest abundances (> 10^4 nifH 
copies L^-1) were found NW of the Congo River (CR) plume near the Niger River (NR).  
In contrast, the Calothrix symbiont (het-3) of Chaetoceros had low abundances in the 
surface, but were 3.7 x10^4 nifH copies L^-1 at 40m, in the Equatorial upwelling. This is 
the first report of the Calothrix symbiont in the Atlantic Ocean. Richelia associated with 
Rhizosolenia (het-1) were found in the Congo River plume and in the Equatorial upwell-
ing.  The highest densities of Trichodesmium spp. (> 10^5 nifH copies L^-1) were found 
further east (>1500 km) of the CR influence.  Thus the distribution of these various diazo-
trophs, especially the 3 strains of symbiotic cyanobacteria were different, and appeared 
largely controlled by riverine inputs and upwelling.
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RANGE-GATED ACTIVE UNDERWATER IMAGING: EVOLUTION, 
PERFORMANCE AND PERSPECTIVES
Range-gated active underwater imaging has shown range improvements over conven-
tional cameras of factors of 3 to 5. This improved performance opens up new vistas in 
underwater imaging. LUCIE 2 is a new compact laser range gated camera (10 inches in di-
ameter, 24 inches in length, and neutrally buoyant in water) originally designed to improve 
search and recovery operations under eye safe restrictions.  The flexibility and eye safety 
of this second generation LUCIE makes it a tool for improved searches and operations 
when divers are in the water. The camera is equipped with a full image geo-positioning 
system. To cover various environmental and targets size conditions, the gate-delay, gate 
width, polarization and viewing angle can be varied as well. We present the performance 
of the system in various water conditions using several target types and a comparison with 
diver and ordinary camera identification. Coincident in-situ optical properties of absorp-
tion and scattering were taken to help resolve the environmental information contained in 
the LUCIE image. A new generation extremely compact diver handheld battery operated 
version has been designed and is currently being built and tested.
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PARAMETERIZATION OF SUBMESOSCALE EDDIES: IMPLEMENTATION AND 
IMPACT
In the ocean surface mixed layer horizontal buoyancy gradients contain untapped potential 
energy.  Through ageostrophic baroclinic instability, eddies are able to tap this potential 
energy by slumping the horizontal gradients and restratifying the mixed layer.  Due to the 
weak stratification and shallow depth of the mixed layer, the resulting eddies are small and 
fast and thus inhabit the submesoscale.  A successful recently-developed parameterization 
for the restratification by these submesoscale eddies--in the form of an eddy-induced over-
turning streamfunction with a magnitude proportional to horizontal buoyancy gradient, in-
ertial period, and mixed layer depth squared--will be examined.  Its efficacy and effects will 
be demonstrated in a number of realistic settings and in a number of different community 
models.  Simulations of deep convection, mixed layer restratification, and global climate 
will be presented.  Overall, it will be shown that models including this parameterization are 
both closer to submesoscale-permitting simulations and observations.
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Joos, F., University of Bern, Bern, Switzerland, joos@climate.unibe.ch;
Plattner, G. K., ETH Zuerich, Zuerich, Switzerland, gian-kasper.plattner@env.ethz.ch;
Steinacher, M., University of Bern, Bern, Switzerland, steinacher@climate.unibe.ch
VARIABILITY AND TRENDS IN OCEANIC OXYGEN: DETECTION AND 
ATTRIBUTION USING A COUPLED CARBON CYCLE - CLIMATE MODEL 
ENSEMBLE
Recent studies have reported substantial variations in oceanic oxygen over the last 
decades. Yet, the causes of these variations, natural or anthropogenic in origin, remain 

unresolved. We investigate oceanic oxygen variations along different sections in the North 
Atlantic and the North Pacific using a six-member ensemble from the NCAR CSM1.4-
carbon. We focus on the magnitude of natural variability in oxygen and its impact on 
the detection and attribution of seasonal to decadal-scale oxygen changes. Simulations 
including natural and anthropogenic radiative forcing result in a good representation 
of the mean present-day climate. The simulated oxygen inventory decreases with global 
warming mainly in the Pacific and Indian Ocean at shallow depth, and in the Atlantic at 
intermediate depth. Volcanic eruptions cause short-term cooling of the upper ocean and 
considerable increase in oxygen in the upper 500m. Simulated decadal variability com-
pares well with recently observed changes in the North Atlantic, but the model appears 
to underestimate variability in the North Pacific. These observed changes in oxygen along 
the transects appear to rather be the result of natural internal variability than represent-
ing long-term changes associated with climate change. Considerable natural variability 
in oxygen masks some of the simulated long term trends that are emerging in the 21th 
century projections, therefore complicating the detection of anthropogenic climate change 
using oceanic oxygen.

Frajka Williams, E. E., University of Washington, Seattle, USA, eleanor@ocean.washing-
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THE ROLE OF FRESHWATER ADVECTION, SUBPOLAR CIRCULATION AND ICE 
IN SPRING PHYTOPLANKTON BLOOMS IN THE LABRADOR SEA
The physical circulation exerts strong control on biological productivity.  Across the high-
temperate Atlantic, the seasonal cycle of phytoplankton is dominated by a rapid increase 
in productivity, the spring bloom.  It results from the interplay between nutrients, light, 
mixing and grazing.  However, light availability is not simply surface irradiance, but light 
per organism per day, which depends on stratification and ice cover. Climate impacts like 
warming and increased runoff affect the bloom, and through it, higher trophic levels. We 
investigate the variability in the Labrador Sea spring bloom using SeaWiFS chlorophyll-a, 
Seaglider data, sea surface height altimetry and ARGO data.  Four distinct regions of pro-
ductivity arise: (1) the central Labrador Sea, blooming late and weakly, post deep convec-
tion, (2) the West Greenland Current extension, blooming early and most intensely, due 
to offshore propagation of low salinity water and eddies, (3) the Hudson Bay outflow, with 
high annual productivity due to a source of nutrients and stratification, and (4) the Baffin 
Island Current, stratified by cold, fresh Arctic waters, but ice-covered for most of the year.  
Using Sverdrup’s critical depth, we separate the effects of boundary current strength and 
other external processes on the bloom’s interannual variability.  The  Labrador Sea bloom 
is contrasted with the Greenland Sea’s and its relation with retreating ice-edges and topo-
graphically bound surface fronts.
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MODELING DISSOLVED OXYGEN IN A TIDAL FRESHWATER EMBAYMENT OF 
INVASIVE FLOATING VEGETATION WITH A HEAT BUDGET
We modeled the impact of the floating leaved plant, Trapa natans, on oxygen (DO) levels 
and biogeochemical cycles within a vegetated embayment and, through tidal exchange, 
the entire river ecosystem. Trapa reduced DO levels because oxygen production occurred 
primarily via floating leaves whereas respiration occurred mainly subsurface. At peak 
midsummer plant biomass, 20% of the 1.2-km wide embayment remained anoxic, while 
the rest received oxygenated water from the Hudson River main channel for a portion of 
each tidal cycle. Critical to our model was quantifying advection and dispersion of oxy-
genated water across the embayment and net exchange between the embayment and river. 
We constrained the hydrodynamic components of our model with a heat budget, which 
was possible because the canopy shaded and thus cooled the marsh by up to 4oC. The heat 
budget was based on five months of continuous, high-frequency temperature and water 
elevation data collected throughout the embayment and air-bay heat exchange measured 
from a floating micrometeorological station. Met data included net radiation and eddy 
covariance sensible and latent heat fluxes.
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MICROPLANKTON COMMUNITY STRUCTURE ON THE WASHINGTON COAST:  
IMPACT OF THE COLUMBIA RIVER PLUME ON TROPHIC INTERACTIONS
The spring and summer microplankton communities in the coastal waters off Washington 
are composed in large part of a predictable mixture of recurring species and taxonomic 
groups.  The exact proportions of these species vary in time and space due to biological 
and physical forces.  River plumes can influence the physical environment of phyto-
plankton communities, either facilitating or inhibiting transport, both horizontally and 
vertically, impacting nutrient input and light availability.  This plume influence may also 
shape their interactions with predatory microzooplankton.   In many microplankton 
profiles from the Washington coast, the vertical distribution of non-motile diatoms shows 
a structure distinct from that of motile grazers such as dinoflagellates and ciliates.  In this 



���

Meeting Abstracts ASLO/AGU/TOS/ERF

study we attempt to tease out the biological factors, such as relationships between specific 
microzooplankton grazers and different phytoplankton species, which influence overall 
community patterns, in concert with the physical effects of the Columbia River Plume that 
inhibit or augment these biological interactions.
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ON THE ACCURACY OF MODIS SEA SURFACE TEMPERATURE RETRIEVALS IN 
UPWELLING REGIONS
The measurement of SST by satellite-based infrared radiometry is a relatively mature 
subject and current uncertainties in the retrievals (bias errors of <0.2K with a scatter of 
0.3-0.5K) approach those that are required for climate research. However, these estimates 
of accuracy are specified on a global basis and result from the application of globally 
optimized atmospheric correction algorithms. There is evidence that the accuracy of the 
retrievals could be markedly improved by developing such algorithms with regional and 
temporal optimization, especially in situations, which are known to introduce larger errors 
into the current retrievals.  One of these areas corresponds to upwelling regions, where 
anomalously large air-sea temperature differences exists and larger systematic errors in the 
SST retrievals can be expected. In this study we investigate the accuracy in SST retrievals 
in upwelling areas through the rigorous ship-based validation of the ocean surface and 
geophysical variables. Results from coastal and oceanic upwelling are presented.

Francesco Peri, F., University of Massachusetts Boston/EEOS, Boston, USA, francesco.
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INTEGRATION OF CURRENT-OFF-THE-SHELF (COTS) TECHNOLOGY INTO 
LOW COST COASTAL SENSING PLATFORMS
Real-time observation of near-shore, coastal environments has a variety of applications from 
science to educational outreach to environmental management.  Sensors and networking 
capabilities have been developed, but their deployment is often hampered by the expense of 
the hardware, the initial installation, and the continued maintenance.  We will present two 
novel instrument platforms with integrated telemetry and networking capabilities using read-
ily available, low-cost components. The first platform is a swan-like data buoy designed with 
input from the students at the Pierce Middle School, and deployed in Turner’s Pond, Milton, 
Massachusetts to monitor water quality parameters in real-time. System design and analysis 
of environmental data were integrated into the seventh grade curriculum (http://www.cesn.
umb.edu/data/turnerspond.html). A second instrument package is a low-cost near-shore data 
buoy designed to monitor temperature at different depths in real-time and photosynthetically 
active radiation (PAR). Three such buoys were deployed in Nantucket harbor (http://www.
cesn.umb.edu/data/nantucket.html) in support of an ongoing spat study by the local scallop 
fishermen.  The data from both instrument platforms is made available through XML-based 
web services and offered in a georeferenced graphical user interface (GUI).
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SHIFTS IN THE ABUNDANCE OF AMMONIA-OXIDIZING ARCHAEA AND 
BACTERIA ACROSS ESTUARINE PHYSICAL/CHEMICAL GRADIENTS
Nitrification plays a critical biogeochemical role in coastal/estuarine systems.  Despite its 
importance, little is known about how the distribution, diversity, and abundance of nitrify-
ing communities are influenced by environmental factors such as ammonia, oxygen, and 
salinity.  Although ammonia oxidation, the first and rate-limiting step of nitrification, has 
long been believed to be carried out exclusively by Bacteria (ammonia-oxidizing bacteria, 
AOB), it has recently been discovered that some Crenarchaeota may also be ammonia-
oxidizers (ammonia-oxidizing archaea, AOA).  The goal of our work was to compare 
AOA and AOB communities across physical/chemical gradients within sediments from 
two distinct coastal systems: San Francisco Bay and the Huntington Beach subterranean 
estuary.  We used amoA genes, putatively encoding ammonia monooxygenase subunit A, 
to quantify these two ‘functionally-equivalent’ groups along estuarine gradients.  Salinity 
appears to play a significant role in controlling the relative abundance of these two groups, 
indicating that AOA and AOB respond differently to physical and chemical parameters.  
This approach has provided new insights into how the ecology of nitrifying communities 
is influenced by complex environmental gradients.
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MULTIPLE COLD BRANCHES AND THERMAL FRONTS IN THE PATAGONIAN 
SHELF BREAK DERIVED FROM SATELLITE DATA
The Patagonian shelf break region presents high primary production and biological 
diversity associated with sharp sea surface temperature (SST) gradients. Frontal displace-
ments presumably impact on the distribution of benthic and pelagic species. Eighteen year 
(1985-2002) SST data are used to study the intraseasonal variability of the shelf break front 
(SBF) between 39°-44°S. The cross-shelf break SST gradients reveal distinct, previously 
undocumented thermal fronts located both, offshore and inshore of the SBF. Throughout 
the year the SBF forms a persistent feature located closed to the 200 m isobath, while two 
distinct negative gradient maxima are located inshore and offshore of this location. Daily 
SST images reveal the presence of three branches of cold waters whose edges delineate 
the above mentioned fronts. The two offshore branches appear to be associated with the 
Malvinas Current, while a third branch is located ~40 km onshore from the SBF. Our 
results suggest that these distinct flow branches and fronts may play a significant role in 
the ecology of a variety of commercial species, further suggesting the use of SST as a tool 
for fisheries management.

FRANK, D., THE OHIO STATE UNIVERSITY, COLUMBUS, USA, FRANK.238@OSU.
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WAVE-CURRENT BOUNDARY LAYER INTERACTIONS
Wave-current bottom boundary layer interactions are examined using a quasi-three-di-
mensional non-hydrostatic numerical model, Dune. Dune resolves the Reynolds-Averaged 
Navier-Stokes (RANS) equations with one of several second-order closure schemes. The 
model is forced with free stream wave and mean flows approaching the two-dimensional 
topography at a given angle. Dune simulations are compared to three applied engineer-
ing wave-current bottom boundary layer models (Grant-Madsen (1994), Soulsby (1993), 
Styles-Glenn (2000)). Simulations are performed over both flat and rippled beds for wave-
current angles ranging from 0 to 90 degrees and both free stream wave and mean veloci-
ties from 5 to 100 cm/s. The models are assessed with the non-dimensional mean bed 
stress, typically used to parameterize energy dissipation in circulation models, as well as 
the peak bed stress, used to quantify sediment transport. Dune predicts that an obliquely 
approaching current does not significantly impact the peak bed stress, but will affect the 
mean bed stress under large wave forcing. Predictions of the mean and peak bed stress by 
Dune and the engineering models are generally of comparable magnitude, with the excep-
tion of cases where the wave velocity is greater than the free stream velocity.

Frank, T. M., Harbor Branch Oceanographic Institution, Ft. Pierce, USA, frank@hboi.edu
VISION IN THE DEEP
During research cruises funded by the NOAA Ocean Exploration Program (Operation 
Deep-Scope 2005 and 2007), novel collecting techniques were used to collect live deep-sea 
benthic crustaceans.  Collections were made from the HBOI Johnson-Sea-Link (JSL) sub-
mersible under red and orange illumination, making it possible to collect animals without 
blinding them.  Shipboard measurements of spectral sensitivity and temporal resolution 
were made from the photoreceptors of the anomuran crabs, Gastroptychus spinifer, 
Eumunida picta, Munidopsis tridentata, the brachyuran crab, Bathynectes longispina,the 
decapod shrimp, Eugonatonotus crassus, and the isopod, Booralana tricarinata.  The 
spectral sensitivity data indicate that all of these species have blue sensitive visual pig-
ments, but G. spinifer also appears to possess a UV sensitive visual pigment.  The tem-
poral resolution of all these eyes is quite low, indicating that these photoreceptors have a 
long integration time.  The temporal resolution of Booralana tricarinata, is so low that it is 
unlikely that this isopod could track any moving object.  Rather, its photoreceptors appear 
to be designed for finding bioluminescence that glows rather than flashes, such as detritus 
covered with bioluminescent bacteria.
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REGIONAL AND BASIN-SCALE ECOSYSTEM FLUCTUATIONS ASSOCIATED 
WITH THE NORTH PACIFIC GYRE OSCILLATION
The North Pacific Gyre Oscillation (NPGO) is defined as the second EOF/PC of sea-sur-
face height anomaly. Decadal fluctuations in the NPGO are driven largely by variations in 
the surface wind stress. These variations control the strength and spatial patterns of up-
welling and downwelling in the Northeast Pacific and beyond. Models and data from the 
CalCOFI region show that changes in upwelling associated with the NPGO account for 
much of the decadal variability of nitrate and chlorophyll in the California Current eastern 
boundary system. Spatial and temporal variations in upwelling and nutrient fluxes exert a 
strong control over the size structure of the phytoplankton: higher nitrate fluxes lead to an 
increase in the total biomass, and an increase in the fraction of large plankton. Given the 
large-scale structure of the NPGO, we explore the evidence that these decadal fluctuations 
in upwelling and planktonic ecosystem structure in the Northeast Pacific are coherent 
with ecosystem fluctuations throughout the Pacific Ocean.
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YOUR PH.D. IS A PHLEXIBLE DEGREE
If you’re an early-career scientist and not sure you’d like to pursue a career in traditional 
academic research, you’re in excellent company. As ocean scientists who’ve chosen non-
traditional career paths, we’ll profile some of the many terrific jobs out there for those who 
just can’t see themselves as professors or university researchers, yet wish to apply their 
advanced scientific knowledge in the pursuit of socially, environmentally and/or artisti-
cally relevant goals. Since many of these positions require knowledge and skills not readily 
acquired in even the very best graduate programs, we’ll discuss ways you can acquire the 
skills and experience you’ll need to become a more attractive job candidate and more 
effective on the job. Case studies featuring some of our most interesting and accomplished 
colleagues who are putting their Ph.D.s to work in extraordinary ways may surprise and 
inspire you.
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USING OPTIMAL MULTIPARAMETER ANALYSIS TO ASSESS MIXED-LAYER >  
IRON TRANSPORT IN SOUTHERN DRAKE PASSAGE.
Water mass distributions in the Shackleton Fracture Zone and the Ona Basin in Drake 
Passage are estimated on an isopycnal surface and in the mixed layer using Optimal 
Multiparameter (OMP) analysis of CTD and nutrient data.  The OMP method is modified 
to account for non-conservation in the mixed layer by using estimated air-sea fluxes. For 
the most stations, the adjusted method shows improvement relative to the unadjusted case.  
The results suggest the presence of three distinct water masses.  Water from the Antarctic 
Circumpolar Current (ACC) predominates off the shelf west of the ridge, as well as in the 
northern part of the region east of the ridge.  Shelf waters from near the South Shetland 
Islands and the Weddell Sea are confined to the shelf west of the ridge, but spread off-shore 
to mix with the ACC downstream from the Shackleton Gap.  These shelf waters deliver 
sedimentary iron off-shore and appear to play an important role in the high levels of phyto-
plankton productivity in the Ona Basin compared to the region upstream of the basin.
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ACTIVE MICROBES IN THE ORINOCO RIVER PLUME
In order to elucidate how physical/chemical gradients influence planktonic bacterial com-
munities, a study of the Orinoco River Plume was initiated. The Orinoco plume forms 
an isolated surface layer with a sharp salinity gradient and high chl a signals extending 
thousands of kilometers into the Caribbean Basin.  In October 2006, samples were col-
lected from 12 stations at 4 depths along the plume axis and screened using ribosomal 
RNA genes by TRFLP.  Both intact ribosomes and DNA (16S and 18S) were analyzed to 
separate the active microbial community from the populations that were present but not 
growing.  Initial comparison of 16S rRNA fingerprints to their corresponding DNA fin-
gerprints indicated between 58 to 70% of the population was active.  Meanwhile, resident 
populations along the plume ranged in similarity from 56 to 61% in prokaryotes and 10 to 
77% in eukaryotes.  Additional effort in cloning/sequencing of samples is underway.  It is 
hoped that by examining shifts in active microbes under dynamic conditions,  our ability 
to uncover the forces fostering marine microbial diversity and how microbial community 
structure relates to function will be enhanced.
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AUTONOMOUS INVESTIGATION OF THIN PHYTOPLANKTON LAYERS AND 
THEIR PHYSICAL CONTEXT
Investigation of the relationship between thin plankton layers and their physical context 
requires simultaneous measurement of physical and biological properties at high vertical 
resolution, over large horizontal areas, and for extended periods of time. We report here 
on hydrographic profiles collected in Monterey Bay during the summers of 2003-2006 us-

ing fleets of high-endurance autonomous gliders.  These measurements (physical, optical, 
and acoustic) highlight variability on horizontal scales of a few hundred meters to several 
kilometers, and vertical scales from centimeters to a few meters.  We use synoptic hori-
zontal maps, vertical sections, and statistics derived from nearly 50,000 multivariate water 
column profiles to characterize the vertical structure, spatial distribution, and temporal 
variability of thin phytoplankton layers.

Fratantoni, P. S., Woods Hole Oceanographic Institution, Woods Hole, USA, pfratantoni@
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THE NORTH ATLANTIC SHELFBREAK CURRENT:  AN ADVECTIVE LINK FOR 
CLIMATE VARIABILITY
The North Atlantic shelfbreak front and jet form an extensive connected system that 
extends many thousands of kilometers, establishing an advective link between the sub-
arctic and subtropical domains.  Through this pathway, the shelfbreak current transports 
high-latitude climate-driven variability equatorward. However, because the front acts as a 
barrier that inhibits cross-shelf exchange, it is not clear exactly how these signals are com-
municated to the interior of the Atlantic where they might have an impact on the larger 
climate system.  Recent studies suggest that there are select geographical regions along the 
path of the current where mass and freshwater are lost, however little direct evidence of 
these pathways exists.  In this study, 100 years of historical hydrographic data are used to 
investigate the role of the shelfbreak current in the propagation of climate signals, focusing 
on how and where such anomalies leave the boundary. Particular focus is placed on the 
current branching that occurs at the Tail of the Grand Banks of Newfoundland.
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PHYTOPLANKTON AND ZOOPLANTON DYNAMICS IN A BUOYANT RIVER 
PLUME
Rivers flowing through urban watersheds represent major conduits of anthropogenic 
nutrients and contaminants. The fate of these materials is controlled, in large part, by 
physical dynamics as the buoyant, riverine plume moves over the coastal shelf and also 
by associated chemical and biological processes. During the Lagrangian Transport 
and Transformation Experiment (LaTTE) of April 2005, nutrient-laden water from the 
Hudson River recirculated in a nearshore eddy before moving southward to mix with 
relatively saline water along the New Jersey coast. Within the eddy, phytoplankton rapidly 
assimilated nutrients resulting in extremely high rates of productivity (> 10 mg C m-3 
h-1), with approximately 75% of carbon fixation ultimately attributed to large chain-form-
ing diatoms (~200 microns). Analysis of the phytoplankton community indicated a change 
in taxonomic composition and a downward shift in the size frequency distribution as 
recirculated, plume water became entrained in the southward flowing coastal current. 
There was a disproportionate accumulation of trace metals in the smaller phytoplankton 
size classes. Size-specific and taxon-specific microzooplankton grazing rates highlighted 
specific biological interactions with consequences for metal accumulation in the food web.

Frew, R. D., University of Otago, Dunedin, New Zealand, rfrew@alkali.otago.ac.nz;
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THE FATE OF NEW NITROGEN PRIOR TO AND DURING A TRICHODESMIUM 
THIEBAUTII BLOOM IN THE SUBTROPICAL WATERS OF THE SW PACIFIC
It is well established that diazotrophs such as Trichodesmium species are an important 
source of new nitrogen to surface waters in the low latitude ocean.  Evidence from stable 
isotopic nitrogen signatures point to the eventual conversion of a significant proportion 
of this new nitrogen to nitrate over longer timescales (years to decades).  Although both 
laboratory culture and field experiments have revealed that there is considerable release 
of nitrogen, fixed by Trichodesmium, as dissolved forms including DON and ammonium, 
few studies have examined its short-term (days) fate.  Here, we report the findings of two 
experiments, one prior to and the other during a bloom of nitrogen fixers in the subtropi-
cal LNLC waters north of New Zealand, in which the fate of diazotroph-fixed nitrogen 
was tracked, using a range of approaches, through the pelagic ecosystem.
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INFLUENCE OF COASTAL WAVE FIELD DEVELOPMENT ON ATMOSPHERIC DRAG
Air-sea momentum flux data were collected at the Field Research Facility pier of the US 
Army Corps of Engineers located in Duck, NC. The pier extends 560 m into the North 
Atlantic Ocean and is an ideal platform for both meteorological and oceanographic mea-
surements. Two sets of momentum flux instrumentation, including sonic anemometers 
and humidity sensors, were mounted at different heights and locations at the end of the 
pier. The directional wave field was measured by a nearby pressure gauge array in 8 meters 
water depth. Drag coefficients are inspected to determine deviations from open ocean 
parameterizations. In addition, drag coefficient dependence of wind speed, stability, and 
coastal wave field during high wind events are investigated. Wave influences are studied 
by isolating individual wind-sea and swell components and correlating drag features with 
wave field characteristics. The primary objective of this effort is to identify the critical fac-
tors influencing coastal wind drag.
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DOES THE FALL PHYTOPLANKTON BLOOM CONTROL RECRUITMENT OF 
GEORGES BANK HADDOCK, MELANOGRAMMUS AEGLEFINUS, THROUGH 
PARENTAL CONDITION?
In 2003, the Georges Bank stock of haddock experienced the largest recruitment event 
recorded during its assessed history.  Several hypotheses have been advanced to explain 
recruitment variability in this much scrutinized stock including variability in the retention 
of eggs and larvae on Georges Bank, the timing of haddock spawning, and variability in 
the spring bloom, which influences larval growth and survival.  Although these processes 
may contribute to the formation of successful year classes, none of the factors associated 
with these previous hypotheses provides an adequate explanation of the 2003 recruitment 
event.  We analyzed data on the dynamics of the fall phytoplankton bloom the year prior 
to spawning and show it to be highly correlated with subsequent recruitment.  We sug-
gest that the fall bloom affects recruitment through enhanced condition of adults and by 
increasing the quantity and quality of their reproductive output, which leads to a higher 
probability of survival of their offspring.  Although synoptic data on the fall bloom are 
limited and our analyses are correlative, our purpose is to stimulate a rigorous test of this 
promising â€˜parental condition hypothesis’.

Friedrich, T., IFM-GEOMAR, Kiel, Germany, tfriedrich@ifm-geomar.de;
Oschlies, A., IFM-GEOMAR, Kiel, Germany, aoschlies@ifm-geomar.de;
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SATELLITE-BASED BASINWIDE ESTIMATES OF SURFACE PCO2 IN THE NORTH 
ATLANTIC - A METHODOLOGICAL STUDY
A high resolution coupled-ecosystem model of the North Atlantic is used to simulate 
VOS-lines, floats and the remote sensing of pCO2 related parameters such as SST and 
Chlorophyll. We examine the quality of Neural-network (Kohonen Feature Map) based 
basin-scale mapping of pCO2 with regard to VOS-line and float coverage, remote sensing 
errors and the interpolation of missing data due to clouds. For a sampling corresponding 
to 2005 VOS lines and cloud patterns, the neural net can reproduce pCO2 from remotely 
sensed SST and Chl with a basin-wide RMS-error of 11.9 ppm for a non-clouds scenario 
and 14.5 ppm when climatological surface temperature and chlorophyll values are used to 
fill in areas covered by clouds.

Friedrichs, C. T., Virginia Institute of Marine Science, Gloucester Point, USA, cfried@
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MUDBED: MULTI-DISCIPLINARY BENTHIC EXCHANGE DYNAMICS
Controls on seabed erodibility and suspended particle properties are the two largest un-
knowns limiting accurate prediction of fine sediment transport in muddy coastal environ-
ments. These two parameters are difficult to predict in large part because biological effects 
fundamentally impact them over short temporal and spatial scales. The MUDBED study, 
funded by the NSF CoOP Program, is placing real-time observing platforms at locations 
of contrasting intensities of sediment transport and benthic biological activity within the 

York River estuary, Virginia, in order to gain insight into biological and physical controls 
on seabed erodibility and suspended particle properties. A combination of acoustic and 
video imaging of the seabed and lower water column, along with rapid-response and 
ground-truthing via direct sampling, are being used to identify changes in biologic activity, 
deposition, erosion, suspended sediment properties and bedform evolution that, in turn, 
trigger or otherwise indicate changes in bed erodibility. Open source numerical model-
ing of water column processes, erosion and deposition, and seabed evolution are being 
coupled to the observing effort with the goal of fundamentally advancing the predictability 
of fine sediment transport.

Friedrichs, M. A., Virginia Institute of Marine Science, Gloucester Point, USA, marjy@
vims.edu

ASSESSING THE SKILL OF MARINE BIOGEOCHEMICAL MODELS THROUGH 
DATA ASSIMILATION
Application of biogeochemical models to the study of marine ecosystems is pervasive; yet 
objective quantification of these models’performance is rare. One strategy for assessing 
and comparing the skill of these types of models involves the implementation of the varia-
tional adjoint method of data assimilation. Using this technique, data such as chlorophyll-
a, nitrate, export and primary productivity are assimilated into biogeochemical models, 
and key biogeochemical rate parameters, such as growth, grazing, mortality and reminer-
alization rates, are objectively optimized. By running multiple lower trophic level models 
in identical 1-D physical frameworks and optimizing each to the same degree, it is possible 
to quantitatively assess and compare the relative skill of these various models.  Here cross 
validation experiments are used to assess the skill of marine biogeochemical models char-
acterized by varying levels of ecosystem complexity in multiple pelagic regimes. Emphasis 
is placed on identifying why certain models and model formulations are best able to fit the 
available observations.
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DETECTION AND DISCOVERY OF CRUSTACEAN PARASITES BY 18S RDNA 
TARGETED DENATURING HIGH PERFORMANCE LIQUID CHROMATOGRAPHY 
(DHPLC)
The significance of parasitism and disease in nature is broadly recognized, however, 
methodological limitations have hindered the exploration of the ecological significance of 
parasitism in most natural environments.  In this study we present the development of a 
new PCR-based approach for parasite detection and discovery utilizing Denaturing High-
Performance Liquid Chromatography (DHPLC) technology.  As a model, a DHPLC assay 
to detect protist parasites of the blue crab (Callinectes sapidus) was developed.  Evaluation 
of 76 crabs caught in Wassaw Sound Georgia (USA) indicated a 97% correspondence 
between parasite detection by standard PCR and DHPLC.  During these studies we dis-
covered one crab infected by a kinotoplastid parasite.  Phylogenetic analysis of the parasite 
indicated that it is most closely related to the free-living cryptobid, Procryptobia sorokini.  
Kinetoplastid parasites are well-known parasites of vertebrates, but to our knowledge this 
is the first report of this organism in a decapod crab and of P. sorokini  exhibiting a para-
sitic life history.  The availability of novel and robust DHPLC technology, we predict, will 
herald a new era in the study of parasitic and trophic interactions in nature.

Fritsen, C. H., Desert Research Institute, Reno, USA, chris.fritsen@dri.edu;
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THE INTERACTION BETWEEN PHYTOPLANKTON, ICE, ICE ALGAE AND KRILL 
(PIIAK): MODELING WINTER ICE ALGAL BIOMASS IN RELATION TO SEA ICE 
AND PHYTOPLANKTON DYNAMICS
The role of sea ice microbial communities (SIMCO) in supporting krill energetics dur-
ing their furcilia/juvenile stages is recognized.  However, specific information relating 
SIMCO biomass with krill feeding, growth, survival and recruitment over winter seasons 
is lacking.  We are presently evaluating the dynamic interactions between phytoplankton 
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dynamics, sea ice seasonal advances, and SIMCO development in the autumn and into the 
winter periods through diagnostic modeling exercises.  Using SSMI/AMSER-E and other 
sea ice remote sensing products we have evaluated past years of late and early ice forma-
tion (e.g. 2001 and 2002) in relation to phytoplankton biomass decline along the western 
Antarctic Peninsula.  Model results indicate that when the timing of the ice advance allows 
for sea ice algal growth coupled with phytoplankton incorporation, winter SIMCO bio-
mass can show order of magnitude differences.  These variations are likely to have conse-
quences for krill energetics and may shed light on the impact of future changes in annual 
sea ice production on winter survival of krill.

Fritz, H. M., Georgia Institute of Technology, Savannah, USA, fritz@gatech.edu;
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CYCLONE GONU STORM SURGE IN THE GULF OF OMAN
Super Cyclone Gonu was the strongest tropical cyclone on record in the Arabian Sea. 
Gonu developed sustained winds reaching 240 km/h (150 mph) with gusts up to 315 
km/h (195 mph) and an estimated pressure of 920 mbar by late 4 June 2007 while centered 
east-southeast of Masirah Island on the coast of Oman. Gonu weakened after encounter-
ing dry air and cooler waters prior to the June 5 landfall on the eastern-most tip of Oman, 
becoming the strongest tropical cyclone to hit the Arabian Peninsula. Gonu dropped 
heavy rainfall near the eastern coastline, reaching up to 610 mm which caused flooding 
and heavy damage. The shore parallel cyclone track resulted in coastal damage due to 
storm surge and storm wave impact along a 300km stretch of Omani coastline. Maximum 
storm surges, overland flow depths, and inundation distances were measured along the 
Gulf of Oman. The storm surge peaked at Ras al Hadd at the eastern tip of Oman ex-
ceeding 5 meters. The cyclone caused $4 billion in damage and at least 49 deaths in the 
Sultanate of Oman.
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OPTIMAL, MODEL-BASED DESIGN OF A COASTAL-MARGIN OBSERVATORY: 
LESSONS LEARNED FROM THE COLUMBIA RIVER ESTUARY AND PLUME
The emergence of coastal observatories calls for objective approaches to optimization 
of observational networks. Based on our experience in an observatory for the Columbia 
River (CR), we identified and addressed four common design challenges: assessing the 
quality of an existing network, adding and removing stations in a network, validating a 
proposed network design, and targeting a network design toward data assimilation or 
monitoring.Our network optimization experiments for the CR estuary and plume with-
stood the scrutiny of validation studies and provided valuable insights into possible ave-
nues for optimization of the network. In the estuary, we found that the existing water level 
network was informative and robust, unlike the salinity network that was too sparse and 
too prone to data dropouts. In the plume, we found that an optimized array with three 
moorings was more informative than an historic array with five moorings. The success of 
our initial application in the CR suggests that model-based network optimization can play 
a significant role in the efficient design of observatories like OOI and IOOS.
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IMPROVING ACOUSTIC CURRENT MEASUREMENTS BY ZPULSE 
TECHNOLOGY
Major advantages with the Doppler principle are accuracy, low or absent calibration drift, 
robustness and low susceptibility to marine growth.
A major disadvantage with the method is power consumption. Acoustic power is needed 
in the emitted pulse, and several (100-300) acoustic pings are needed in a current measure-
ment to overcome the statistical uncertainty in the estimated Doppler shift. The high ping 
number put limitations on maximum deployment time and on the minimum sampling in-
terval the instrument may provide. Recently Aanderaa Data Instruments (AADI) has devel-
oped the ZPulse technology to address this issue. The technique employs a multi-frequency 
approach where two ore more distinct frequencies are embedded into a group and emitted 
as a single pulse. The reflected energy is then separated into its individual frequency com-
ponents and analyzed individually. The result is less statistical uncertainty and thereby a 
need for fewer acoustic pings without loosing range or sensitivity. The factor is 1/(number 
of frequencies). If two frequencies are used, the ping number can be reduced by 50%. This 
paper will describe the new ZPulse technique and go through deployment results.

Fu, L. L., Jet Propulsion Laboratory, Pasadena, USA, llf@jpl.nasa.gov
OCEANIC MESOSCALE PROCESSES DETERMINED FROM SATELLITE 
ALTIMETRY AND THE PROSPECTS OF A WIDE-SWATH RADAR ALTIMETER
The presence of more than one satellite altimeter simultaneously in the past 15 years has 
led to significant progress in the knowledge of the global oceanic mesoscale processes, 
which contain most of the kinetic energy of the ocean.  Based on a method of tracking the 
maximum space/time-lagged correlation in SSH anomalies from merged altimeter data 
from TOPEX/Poseidon (succeeded by Jason) and ERS-1 and 2 (succeeded by Envisat), the 
propagation velocity of ocean eddy variability was mapped globally.  Detailed patterns of 

the effects of major ocean currents and bottom topography on the propagation of ocean 
eddy variability have been revealed.  Comparisons were made to the simulation of ocean 
general circulation models, of which the capability of describing the eddy propagation (at 
least for large eddies) was confirmed.  However, the resolution of the data record is limited 
to scales larger than 150-300 km.  The knowledge of the variability at scales much shorter 
is essential for understanding the dynamics of ocean currents, especially the dissipation of 
kinetic energy that is key to understanding the time scales of ocean’s response to external 
forcing.  The prospects of a wide-swath altimeter based on radar interferometry for study-
ing the ocean variability unresolved by conventional radar altimetry will be discussed.

Fu, R., Georgia Tech/EAS, Atlanta, USA, fu@eas.gatech.edu;
Arias, P. A., Georgia Tech/EAS, Atlanta, USA, parias3@mail.gatech.edu
CAUSES AND THE EFFECT OF THE CHANGES IN MOISTURE TRANSPORT 
FROM ATLANTIC OCEAN TO S. AMERICA IN RECENT DECADES
Observations suggest that the moisture transport from the tropical Atlantic ocean to 
the South America has been decreasing in recent decades.  However, what cause such a 
change and its effect on contential rainfall remains unclear.  We will present the results to 
address these questions.  In particular, we will discuss whether this change is due to expan-
sion of the warm pool in the western Atlantic or the warming in the N. tropical Atlantic, 
or is driven by decrease of continental rainfall and resultant weaker trade wind, how does 
the weakening of the moisture transport, in turn, influence the changes of contential 
rainfall and river discharge.

Fuckar, N. S., Princeton University, AOS Program, Princeton, USA, nevensf@princeton.edu;
Vallis, G. K., Princeton University, AOS Program and NOAA GFDL , Princeton, USA
ELEMENTS OF INTERACTION BETWEEN THE ATLANTIC MERIDIONAL 
OVERTURNING CIRCULATION AND THE SOUTHERN OCEAN IN A 
HIERARCHY OF OCEAN GENERAL CIRCULATION MODELS
A change of the Atlantic Meridional Overturning Circulation (AMOC) on multidecadal and 
centennial time scales has a potential to significantly modify the intensity of the Antarctic 
Circumpolar Current (ACC) and the Southern Ocean overturning circulation with a sub-
stantial climate impact. We show in a hierarchy of idealized ocean general circulation models 
that internal ocean dynamics can convey to the Southern Ocean a perturbation induced by 
surface buoyancy change restricted to the Northern Hemisphere or just to the North Atlantic 
sector. Specifically, while keeping the surface conditions in the Southern Hemisphere fixed 
a hypothetical northern hemisphere surface warming induces the weakening of the deep 
AMOC that causes an increase of the ACC transport and the Southern Ocean overturning 
south of the ACC. This interhemispheric AMOC-ACC interaction could substantially alter 
interbasin exchange and ventilation rates in the Southern Ocean therefore modifying the 
oceans’role in climate dynamics.  The result is present in both single-basin and two-basin 
configurations containing a circumpolar channel in the Southern Hemisphere, and robust to 
variations in vertical mixing and parameterization of mesoscale eddies.
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VARIATION OF PLANKTONIC COMMUNITY STRUCTURE ALONG THE 
ORINOCO RIVER PLUME
The planktonic biomass size structure of tropical and subtropical oceans have been proved 
to exert significant control on the ocean’s atmospheric carbon sequestering potential.  
Understanding the spatial distribution of such planktonic size structure in the Eastern 
Caribbean waters, under the influence of the Orinoco River Plume (ORP), may provide fur-
ther insight on the role of the latter in carbon sequestration.  Phytoplankton and zooplank-
ton biomass, size structure and taxonomic composition were estimated in surface waters 
at stations ranging from near-estuarine conditions, out the Gulf of Paria (GOP), to open 
ocean conditions off the southern coast of Puerto Rico.  Plankton near the Gulf of Paria was 
dominated by microphytoplankton and mesozooplankton indicating the occurrence of an 
herbivorous-metazoan food chain; conditions favorable for net carbon flux into the ocean.  
A sharp decrease in planktonic biomass was observed along the ORP fallowed by changes 
in predominant planktonic cell sizes with nanozooplankton  (heterotrophic flagellates), and 
nanophytoplankton become dominant at the northernmost stations. Our findings docu-
ment the spatiotemporal evolution of river-influenced tropical planktonic communities and 
suggest significant spatial variability of potential carbon sequestration along the ORP.

Fugate, D. C., Florida Gulf Coast University, Fort Myers, USA, dfugate@fgcu.edu
PHYSICAL AND BIOLOGICAL COUPLING IN THE ESTUARINE TURBIDITY 
MAXIMUM (ETM) OF THE CALOOSAHATCHEE RIVER, FL
Suspended sediment concentrations and the associated light attenuation in the 
Caloosahatchee River, FL are important factors affecting the health of a variety of organ-
isms, including oysters, clams, and seagrasses. Data from a suite of sampling methods, 
including longitudinal transects and stationary monitory stations illuminate the dynamics 
of the estuary and the importance of the ETM to ecological processes in the estuary. The 
physical factors of mixing and stratification that contribute to the dynamics of the ETM 
also affect the level of dissolved oxygen (DO) and phytoplankton density. The ETM in the 
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Caloosahatchee responds rapidly to hydrodynamic forcing over timescales from a tidal 
cycle to few weeks. Along the estuary, DO levels vary dramatically and are associated with 
the rapidly moving ETM. Chl_a concentration, a proxy for phytoplankton density, is as-
sociated with along estuary variations in hydrodynamic forcing. The data also predict the 
level of heavy freshwater discharges that can completely flush the ETM out of the river 
and introduce large pulses of suspended sediment into the adjoining San Carlos Bay.

Fujii, M., Hokkaido University, Sapporo, Japan, mfujii@sgp.hokudai.ac.jp;
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THE VALUE OF ADDING OPTICS TO ECOSYSTEM MODELS: A CASE STUDY
Optical processes have been incorporated into an ecosystem model for the equatorial 
Pacific region. The bio-optical model is able to reproduce many measured optical prop-
erties and key biogeochemical processes in the region. In order to achieve such good 
agreement between data and model results, however, key model parameters, for which 
no field measurements are available, have to be constrained. Coupling explicit optics to 
ecosystem models provides advantages in generating: (1) a more accurate subsurface 
light-field, which is important for light regulation on biogeochemical processes, (2) 
additional constraints on model parameters that help to reduce uncertainties in ecosys-
tem model simulations, and (3) model results which are comparable to basic remotely-
sensed properties. Sensitivity analysis of the model results to optical parameters reveals 
a significant role played by colored dissolved organic matter through its influence on 
the quantity and quality of the ambient light. In addition, the coupling of biogeochemi-
cal models and optics paves the road for future assimilation of ocean color and in-situ 
measured optical properties into the models. 
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SALINITY VARIABILITY IN THE TROPICAL AND SUBTROPICAL PACIFIC IN THE 
MRI MULTIVARIATE OCEAN VARIATIONAL ESTIMATION (MOVE) SYSTEM
Multivariate Ocean Variational Estimation (MOVE) System is an ocean data assimilation 
system developed in Meteorological Research Institute (MRI). MOVE system adopts a 
3DVAR analysis scheme with coupled Temperature-Salinity (T-S) Empirical Orthogonal 
Function (EOF) modes, and can therefore estimate salinity variability from temperature 
and satellite altimetry observations through coupled T-S variability even when there is no 
salinity data. This scheme appropriately reproduces the variability of the subsurface high 
salinity maximum in the equatorial Pacific (i.e., South Pacific Tropical Water: SPTW), 
although some researchers report that this maximum is analyzed much lower in the con-
ventional analysis scheme in which the model salinity field is not corrected with the result 
of objective analysis with observation data. In the system, the amount of SPTW oscillated 
according to ENSO cycles. The analysis of salinity budget shows that the oscillation is 
caused by the change of the easterly trade wind and the equatorial upwelling. Relationship 
between near-surface heat content and the thickness of the barrier layer is, also, clearly 
reproduced in MOVE System.

Fukumori, I., Jet Propulsion Laboratory, Pasadena, USA, fukumori@jpl.nasa.gov;
Kim, S., Remote Sensing Systems, Inc., Santa Rosa, USA, kim@remss.com;
Lee, T., Jet Propulsion Laboratory, Pasadena, USA, tong.lee@jpl.nasa.gov
MECHANISMS OF MIXED-LAYER TEMPERATURE BALANCE IN THE NINO3 
AREA ON ANNUAL TO INTERANNUAL SCALES
The mixed-layer temperature (MLT) in the eastern equatorial Pacific Ocean is studied 
using an ocean data assimilation product for the period from 1993 to 2003. We focus on 
the mechanisms of the large-scale changes over the NINO3 area (150-90W, 5N-5S). We 
especially elucidate the role of advection by explicitly evaluating it with the assimilation 
product. The seasonal cycle of advection is that all the zonal, meridional, and vertical 
advection cool the area due to the large-scale inflow of cold water from surroundings. On 
interannual scales, the meridional advective tendency is dominated by the variations in the 
Ekman advection through the meridional boundaries of the NINO3 domain. The zonal 
advective tendency is one of the dominant terms in the NINO3 MLT balance during the 
1997-98 El Niño. The three advective contributions are governed by the large-scale circu-
lation associated with large-scale wind forcing rather than eddies. On interannual scales, 
the three advective contributions are in phase with NINO3 MLT change. The signs and 
strengths of the advective contributions differ from the balance analyzed at point-loca-
tions (and from the spatial average of them).

Fulton, D. P., Lawrence University, Appleton, WI, USA, daniel.p.fulton@lawrence.edu;
Kurapov, A. L., Oregon State University, Corvallis, OR, USA, kurapov@coas.oregonstate.edu;
Springer, S. R., Oregon State University, Corvallis, OR, USA, springer@coas.oregonstate.edu;
Allen, J. S., Oregon State University, Corvallis, OR, USA, jallen@coas.oregonstate.edu;
Hickey, B. M., University of Washington, Seattle, WA, USA, bhickey@u.washington.edu;
Barth, J. A., Oregon State University, Corvallis, OR, USA, barth@coas.oregonstate.edu;
Kosro, P. M., Oregon State University, Corvallis, OR, USA, kosro@coas.oregonstate.edu

EFFECTS OF THE COLUMBIA RIVER PLUME ON THE DYNAMICS OF 
UPWELLING OFF OREGON
The Regional Ocean Modeling System (ROMS) has been utilized to study the effects of 
the plume from the Columbia River (CR) on the dynamics of upwelling south of the river 
mouth over the Oregon shelf, where the river water is advected with a coastal current. 
The study period is summer 2001, for which observations from the COAST and GLOBEC 
programs are available to verify the model, including shelf mooring observations and 
hydrographic sections.  Effects of the CR are analyzed by comparing simulations with 
and without CR. The depth of the surface boundary layer (SBL) and the level of turbulent 
kinetic energy in the SBL are influenced by both the enhanced vertical stratification and 
increased vertical shear in the horizontal velocity, which is related to the plume-induced 
horizontal gradient of density. Within the plume, the Ekman transport is distributed in 
a thinner SBL, resulting in larger surface cross-shore velocities. Analyses in an idealized 
alongshore-uniform configuration show that if the plume is attached to the coast, upwell-
ing is concentrated closer to the coast than in the case without the fresh water layer.

Fulweiler, R. W., Louisiana State University, Baton Rouge, USA, wally1@lsu.edu;
Lenaker, P. L., Louisiana State University, Baton Rouge, USA, plenak1@lsu.edu;
Henry, K. M., Louisiana State University, Baton Rouge, USA, khenr13@lsu.edu;
Twilley, R. R., Louisiana State University, Baton Rouge, USA, rtwilley@lsu.edu
HOT FLASHES AND DYNAMIC LANDSCAPES - TRACKING THE FATE OF 
NITROGEN THROUGH SPACE AND TIME IN A DELTAIC COAST
The fluxes of dissolved inorganic nitrogen and dinitrogen gas have been measured in a va-
riety of environments along the Mississippi River deltaic coast of Louisiana. Previous work 
has shown that benthic mineralization could contribute approximately 40% of the nitrogen 
needed by phytoplankton in the Louisiana shelf system; and a significant portion of river 
nitrate can be transformed in shallow coastal bays and wetlands. Now, almost two decades 
later we are re-examining the fate of nitrogen in this ecosystem; with an emphasis on 
the role of dinitrogen gas. A historical analysis of wetland, sub-tidal, shallow coastal bay, 
deltaic, and river plume benthic nutrient and dinitrogen gas fluxes will be compared with 
recent measurements in these environments. Particular attention will be paid to highlight-
ing spatial and temporal patterns of intense nitrogen cycling (hot spots and hot moments). 
These modified budgets of benthic fluxes will evaluate the importance of benthic reminer-
alized nitrogen in stimulating water column production in this deltaic coast.

Furuichi, N., Graduate School of Science, The University of Tokyo, Tokyo, Japan, furu1@
eps.s.u-tokyo.ac.jp;

Niwa, Y., Graduate School of Science, The University of Tokyo, Tokyo, Japan, niwa@eps.
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Hibiya, T., Graduate School of Science, The University of Tokyo, Tokyo, Japan, hibiya@
eps.s.u-tokyo.ac.jp

GLOBAL MAPPING OF WIND-INDUCED INTERNAL WAVE ENERGY IN THE 
DEEP OCEAN
The distribution of wind-induced internal wave energy in the world’s oceans is investi-
gated using a full three-dimensional primitive equation model.  The model is driven by 
JRA-25 winds for 1 year, although wave-mean flow interactions as well as wave-wave 
interactions are both not taken into account.  Emphasis is placed on the global energy 
input into the surface mixed layer and the downward energy propagation into the deep 
ocean.  We find that the distribution of near-inertial energy in the mixed layer agrees with 
that from the slab model, and the depth-integrated equatorward energy fluxes of internal 
waves are consistent with the observations.  It is also found that most of the wind-induced 
energy resides in high vertical modes, 70-80 % of which energy is dissipated in the upper 
150 m.  This implies that the contribution of wind-induced internal waves to deep ocean 
mixing is much less than previously expected.

Fusaro, A. J., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, aknee@
whoi.edu;

Shank, T. M., Woods Hole Oceanographic Institution, Woods Hole, USA, tshank@whoi.edu
SPATIAL AND TEMPORAL GENETIC CONNECTIVITY OF A DEEP-SEA 
HYDROTHERMAL VENT SIBOGLINID TUBEWORM, RIFTIA PACHYPTILA
The decoupled nature of hydrothermal vent systems from processes at the sea surface 
suggests that observed patterns of connectivity buffer vent endemic species from climate 
change’s influence. Nevertheless, processes at deep-sea hydrothermal vents on fast-
spreading mid-ocean ridges are punctuated by frequent physical “disturbance”often ac-
companied by population turnover. Despite local extinction events, larval dispersal among 
disjunct vent sites facilitates the persistence of sessile invertebrate species in these geologi-
cally and chemically dynamic habitats. Regional population extension and rapid recoloni-
zation by the siboglinid tubeworm, Riftia pachyptila,  have been well documented along 
the East Pacific Rise and the Galapagos Rift. In order to resolve patterns of population 
connectivity in time and space, eight microsatellites were used to assess the genetic struc-
ture of recent colonists and resident adults collected from nine sites in the eastern Pacific 
Ocean over a period of seven years, spanning a major seafloor eruption. Preliminary 
results support the existence of population genetic stability through time and small but 
significant regional genetic structure. Additional analyses will determine potential source/
sink populations maintaining genetic connectivity in this patchily distributed species.
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Hobbs, R., University of Durham, Durham, United Kingdom, r.w.hobbs@durham.ac.uk;
Klaeschen, D., IFM-Geomar, Kiel, Germany, dklaeschen@ifm-geomar.de;
Cosquer, E., IFREMER, Plouzané, France, ecosquer@ifremer.fr;
Marsset, B., IFREMER, Plouzané, France, bruno.marsset@ifremer.fr;
Klingelhoefer, F., IFREMER, Plouzané, France, fklingel@ifremer.fr;
Pappenberg, C., IFM-Geomar, Kiel, France, cpapenberg@ifm-geomar.de
HIGH RESOLUTION SEISMIC IMAGES OF THE WATER STRUCTURE OBTAINED 
WITH A SMALL VOLUME SOURCE ARRAY
The GO calibration experiment (April 2007) was designed to seismically image the in-
ternal structure of the Mediterranean Outflow Water (MOW) at different scales, from 
internal waves (of characteristic size of 10 to 1000 m) to meddies (50 to 100 km). To image 
the smaller scale structures, a small volume ( 117 cu3), high resolution source was used, 
based on SODERA mini-GI guns with two air chambers fired in succession to damp 
primary bubble oscillation. The two sub-arrays of 3 airguns each were towed at 1.5 meters 
bsl, to give frequencies from 15 Hz up to 350 Hz. The reflection data were recorded on 
a 600-m long streamer with 72 traces (group length 6.25 m). Shots were fired every 10 s 
with a ship’s speed of ~5 knots. The data were binned with a horizontal resolution of 6.25 
m (distance between CDPs). The expected vertical resolution, here defined as the quarter 
of the dominant signal wavelength, is  2.5 m. The stack seismic sections show reflectors 
within the water column between 500 and 800 m bsl that are related to the MOW. This 
interpretation is consistent with oceanographic profiles from XBTs/XCTDs and there is 
excellent correlation between seismic reflectors and discontinuities in vertical temperature 
gradients. The compact size of the system not only  documents the short spatial variability 
(< 50m) but also short temporal variability (< 4 h) on repeated sections.

Gaardsted, F., University of Tromsa¸ / Department of Aquatic BioSciences, Tromsa¸, 
Norway, fga000@nfh.uit.no;

Tande, K. S., University of Tromsa¸ / Department of Aquatic BioSciences, Tromsa¸, 
Norway, Kurt.Tande@nfh.uit.no;

Basedow, S., University of Tromsa¸ / Department of Aquatic BioSciences, Tromsa¸, 
Norway, Sunnje.Basedow@nfh.uit.no

MONITORING THE OVERWINTERING ZOOPLANKTON HABITATS IN THE 
NORTHEASTERN NORWEGIAN SEA
The habitats of overwintering zooplankton in the Lofoten basin has been monitored using 
a multinet every January since 2000. To explore the potential of sampling zooplankton in 
deep water with higher resolution, a new instrument platform which combined simulta-
neous vertical sampling of plankton and hydrography using a MULTINET, a Laser Optical 
Plankton Counter (LOPC) and a CTD was tested in January 2007. In contrast to the mul-
tinet which provided mean abundances in five depth intervals, the LOPC recorded data 
continuously throughout the water column. Combined with simultaneous CTD measure-
ments, more detailed information about the vertical distribution of zooplankton and its 
relation to environmental variables could be obtained. This work is a presentation and 
discussion of the results from the first survey with the multi sampler platform. The mean 
overwintering depth was at about 800 meter, but the variability was large and relatively 
high abundances were found in the depth range from 700 to 1200 meter.      

Gage, S. H., Michigan State University, East Lansing, MI, USA, gages@msu.edu;
Joo, W., Michigan State University, East Lansing, MI, USA, joowooye@msu.edu;
Biswas, S. K., Michigan State University, East Lansing, MI, USA, sbiswas@msu.edu;
Kasten, E. P., Michigan State University, East Lansing, MI, USA, kasten@msu.edu
AN AUTOMATED ACOUSTIC MONITROING SYSTEM FOR ANALYSIS AND 
INTERPRETATION OF SOUNDSCAPE CHANGE
Over the past five years we have implemented a design to monitor and interpret the 
soundscape. To this end, we have developed a monitoring system comprising a sensor 
/server platform, based on the Crossbow Stargate processor, to automate the collection 
of acoustic signals from remote environments.  Communications including wireless, 
satellite and broadband methods are used to transmit acoustic signals to remote serv-
ers for subsequent storage, analysis and interpretation. A regional sensor server enables 
automated processing of the acoustic signals drawn from the growing digital acoustic 
library. Automated analysis includes two components: a general signal processing system 
that partitions signals into frequency class and computes a ratio of biological and human 
produced sound to provide an index of habitat quality. The second approach provides spe-
cies specific identification of organisms in the soundscape. A sensor management system, 
designed to determine sensor integrity and function, provides real-time access to remote 
acoustic sensors. This system has been deployed in multiple environments including 
cityscapes, agricultural landscapes, large river systems and inland lakes. Access to sound-
scape observations can be found at http://sonic.cevl.msu.edu.

Gagosian, R. B., Smithsonian Institution, Washington, DC, USA, rgagosian@whoi.edu
NEW APPROACHES FOR THE SUPPORT OF OCEAN SCIENCES RESEARCH
Major changes have occurred in the funding of ocean research and education. The 
success rate for NSF proposals has dropped from 30% to 20% over the past six years. 
Mission agencies have cut back on the basic research component of their research fund-
ing portfolio. Given the high operations and maintenance costs for the large NSF ocean 
infrastructure programs such as the International Ocean Drilling Program and the Ocean 
Observatories Initiative and demands to fund the science for these programs, there will 

be increased pressure on the funding of small projects. New approaches for funding 
ocean science are needed. An increased need for funds from private sources and industry 
will require acceptance of focused initiatives. New models such as the large BP grant to 
University of California at Berkeley and the Exxon/Mobil grant to Stanford University are 
examples of this new paradigm. A discussion of these issues with some new approaches 
for university partnering in seeking private funds will be presented.

Gaiser, E. E., Florida International University, Miami, USA, gaisere@fiu.edu
GRADIENTS OF ANTHROPOGENIC IMPACT ON PERIPHYTON ABUNDANCE 
AND COMPOSITION IN THE FLORIDA COASTAL EVERGLADES
Periphyton is a ubiquitous feature in South Florida wetlands, with high rates of produc-
tion that regulates water column concentrations of gases and nutrients, fuels detrital and 
consumer food webs and influences soil formation and quality. Patterns and drivers of 
benthic algal primary production and composition are examined in data from long-term 
monitoring programs and large-scale surveys throughout the coastal Everglades. Estimates 
of annual net primary productivity (ANPP) averaged 1400 g C m-2 yr-1 with highest val-
ues occurring in areas prone to dry season desiccation. Where phosphorus was enriched 
above natural background levels (ca. 10 µg L-1), periphyton productivity declined. Large-
scale gradients in composition were driven by hydrology, salinity and pH while patterns 
within the compartmentalized freshwater marshes of the northern Everglades were driven 
by phosphorus availability. Models relating periphyton attributes to natural and human-
induced gradients will be discussed within the context of those derived from comprehen-
sive ecosystem monitoring programs.

Galbraith, E. D., Princeton University, Princeton, USA, egalbrai@princeton.edu;
Sarmiento, J. L., Princeton University, Princeton, USA, jls@princeton.edu;
Bianchi, D., Princeton University, Princeton, USA, dbianchi@splash.princeton.edu
WHAT LIMITS THE EXTENT OF ANOXIA IN THE GLOBAL OCEAN?
Although anoxia is reasonably common in lakes, fjords and marginal seas, it is almost 
never observed in the open ocean. Yet, despite the great rarity of anoxia, hypoxia ([O2] 
< 63 mmol/m3) is relatively common in the open ocean. Quantifying the biological 
mechanisms that determine the distribution of oxygen-depleted waters is critical if we are 
to understand and predict the ways in which these biogeochemical hotspots will evolve. 
However, a preliminary analysis of global ocean circulation models with embedded bio-
geochemical processes shows that simulated anoxic zones are typically much more intense 
than actually observed. Although this may be partly due to poorly resolved physics, we 
propose that these models are missing important facets of the biogeochemical dynam-
ics. Among possible resolutions, we suggest that - contrary to popular assumptions - the 
transition from hypoxia to anoxia is difficult to achieve because of a marked reduction in 
remineralization rates under hypoxia. Given that aerobic bacterial activity is sensitive to 
oxygen concentrations only at very low concentrations (e.g. < 5 mmol/m3), we hypoth-
esize that the reduced respiration reflects a lower net metabolic activity of zooplankton 
communities in hypoxic waters. We show model simulations that explore this conjecture.

Galginaitis, M. S., Applied Sociocultural Research, Anchorage, USA, msgalginaitis@
alaska.net

VARIABILITY IN CROSS ISLAND (ARCTIC ALASKA) SUBSISTENCE WHALING: 
AN EXAMINATION OF NATURAL AND ANTHROPOGENIC FACTORS
Humans constitute an important and complex, but surprisingly often overlooked and 
neglected, element of Arctic ecosystems - except, perhaps, as the cause of perturbations in 
the more “natural” parts of the ecosystem. Monitoring changes in this human component 
of the ecosystem, whether such changes are due to natural or anthropogenic causes, pres-
ents substantial challenges, but can be successful when focussed on especially significant 
socioeconomic aspects of local human activity.  Contemporary subsistence (aboriginal) 
whaling constitutes one such nexus for Native communities in northern Alaska. One 
task of the ANIMIDA/cANIMIDA program gathered data and information to assess the 
potential effects of oil and gas (industry) activities, weather and ice conditions, and non-
industry vessel and aircraft activities on subsistence whaling near Cross Island, Alaska. 
This paper uses the seven years of program data to discuss how year-to-year variability 
in subsistence whaling can be related to these factors,  natural fluctuation, or other fac-
tors. Additional factors potentially accounting for changes in subsistence whaling such as 
changes in whale behavior, whaling technology, and climate change, will also be addressed 
using longer-term data.

Gallacher, P. C., Naval Research Laboratory, Stennis Space Center, USA, gallacher@nrlssc.
navy.mil;

Schaferkotter, M. R., Jacobs Technology, Stennis Space Center, USA, schaferkotter@nrlssc.
navy.mil

NONHYDROSTATIC HINDCASTS OF THE TRANSFORMATION AND 
INTERACTION OF NONLINEAR INTERNAL WAVES IN THE NORTHERN SOUTH 
CHINA SEA
Very large amplitude Nonlinear (and nonhydrostatic) Internal Waves (NLIWs) are gener-
ated in the Luzon Straits. They evolve into Internal Solitary Wave Packets (ISWPs), with 
2-3 waves most often, and propagate across the deep basin of the Northern South China 
Sea (SCS). On the slopes and plateau northeast of DongSha Island they interact with 
locally generated NLIWs and the topography. They fission into ISWPs with many waves 
and are either transformed into waves of elevation as the depth decreases or broken into 
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turbulent boils. We use the  NRL-MIT nonhydrostatic modeling system to hindcast 
Nonlinear Internal Waves (NLIWs) in the region of DongSha Island. The MIT model is 
nonhydrostatic with horizontal resolution of  O(100m). It is forced at the open boundar-
ies with data from the hydrostatic NRL LZS64 model, with 41 vertical levels and 1/64th 
degree (approximately 2km) horizontal resolution.

Gallegos, C. L., Smithsonian Environmental Research Center, Edgewater, USA, gallegosc@si.edu
LONG-TERM PHYTOPLANKTON DYNAMICS IN THE RHODE RIVER, 
MARYLAND (USA)
Studies of phytoplankton biomass in the Rhode River, a mesohaline tributary of 
Chesapeake Bay, date back to the early 1970’s.  More recent studies include phytoplankton 
species identifications, light saturation curves, and nutrient concentrations.  For some 
parameters, such as light-saturated photosynthetic rate normalized to chlorophyll, inter-
annual differences are as large as seasonal differences.  The main factor governing interan-
nual variability in annual primary production is the presence or absence of extraordinary 
spring blooms of the dinoflagellate, Prorocentrum minimum.  In years with extraordinary 
blooms, primary production peaks in spring with the high biomass of P. minimum, in 
contrast with the main stem Chesapeake Bay, where primary productivity always peaks 
in summer.  Long-term trends in summertime phytoplankton chlorophyll have not been 
observed, though temporary directional trends related to precipitation patterns have 
sometimes persisted for a decade before reversing.  Currently there appears to be a trend 
toward reduced water clarity and increased chlorophyll during winter, though the cause is 
not presently known.   These observations underscore the need for multi-decadal observa-
tions to document trends and anthropogenic impacts in coastal systems.

Galperin, B., University of South Florida, St. Petersburg, USA, bgalperin@marine.usf.edu;
Sukoriansky, S., Ben-Gurion University of the Negev, Beer-Sheva, Israel, semion@bgu.ac.il;
Dikovskaya, N., Ben-Gurion University of the Negev, Beer-Sheva, Israel
ZONOSTROPHIC TURBULENCE: A PARADIGM OF ZONATION IN THE EARTH’S 
OCEANS AND ON GIANT PLANETS
The regime of zonostrophic turbulence is a subset of geostrophic turbulence with a small-
scale forcing and is distinguished by a strongly anisotropic inverse energy cascade and zo-
nation, i.e., the emergence of stable systems of alternating zonal jets. Being first discovered 
in barotropic flows, this regime can also develop in the barotropic mode of fully three-di-
mensional baroclinic flows. This regime can explain the physics behind the generation and 
maintenance of the zonal jets in the terrestrial oceans and on solar giant planets. By ana-
lyzing the spectral energy transfer it will be shown that anisotropization and zonation are 
intrinsic to zonostrophic turbulence. Consideration of the energy and enstrophy spectra 
and corresponding spectral transfers sheds light on many aspects of this strongly aniso-
tropic and complicated flow regime. Using spectral analysis in the frequency domain, we 
shall classify different kinds of waves  inherent in zonostrophic turbulence, their interac-
tions amongst themselves and with turbulence. This interaction can be described neither 
within a theory of weakly anisotropic nor wave turbulence. We shall identify a parameter 
space conducive to the development of the regime of zonostrophic turbulence and outline 
some basic features of the horizontal diffusion characteristic of this regime.

galy, v., WHOI, Woods Hole, USA, vgaly@crpg.cnrs-nancy.fr;
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EXTREME BURIAL EFFICIENCY OF TERRESTRIAL ORGANIC CARBON IN THE 
HIMALAYAN SYSTEM
The Himalayan erosion generates one of the largest sediment flux to the ocean. Each year, 
1 to 2 billion tons of sediments are exported by the Ganga-Brahmaputra (G-B) fluvial 
system and delivered to the Bengal fan turbiditic system. The corresponding terrestrial 
organic carbon (Corg) flux represents 10 to 20 percent of the global burial flux and must 
have a significant impact on the global C cycle. A comprehensive Corg budget including 
Himalayan source rocks, G-B fluvial sediments and Bengal fan oceanic sediments shows 
that terrestrial Corg burial efficiency is almost complete. This contrasts strongly with other 
deltaic systems, such as the Amazon, where up to 70 percent of terrestrial Corg is oxidised 
prior to burial. In the Himalayan system, extreme Corg burial efficiency is sustained by 
intense physical erosion of the Himalayan range producing high sedimentation rates and 
low O2 availability in the Bay of Bengal. Enhanced physical erosion of active orogenic 
systems therefore favours terrestrial Corg burial that buffers atmospheric CO2 thereby 
exerting a negative feedback on the long term climate.

Gan, J., Hong Kong University of Science and Technology, Kowloon, Hong Kong POC, 
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TOPOGRAPHICALLY INDUCED UPWELLING INTENSIFICATION OVER THE 
SHELF IN THE NORTHERN SOUTH CHINA SEA
The processes and forcing mechanisms governing the intensification of upwelling (IOU) 
in the northeastern South China Sea (NSCS) are investigated by observational and a 
three-dimensional modeling studies. The prevailing IOU in the NSCS occurs over a dis-
tinctly eastward widened shelf (EWS) where the shelf topography veers abruptly offshore. 
The IOU is formed by an intensified upslope advection of dense deep waters that crosses 

the mid shelf over the EWS toward the inner shelf. The advection is amplified by the 
converging isobaths of shoreward convex isobaths (SCI) at the head of the EWS over the 
mid shelf and by the coastline and near-shore topography at the lee of the coastal cape 
over the inner shelf. The strong shoreward cross-isobath transport over the mid shelf of 
the EWS is formed by a westward along-isobath pressure gradient force (PGF) as a result 
of the net rate of the momentum influx over the diverging isobaths of the EWS, and by an 
intensified bottom frictional transport induced by the momentum confluences near the 
SCI. The transport is subsequently advected toward the inner shelf where the PGF, formed 
by the variable coastline and the near-shore bottom topography, regulates upward mo-
tion over the inner shelf. These quasi-barotropic pressure gradients geostrophically alter 
cross-shelf transport in the interior and in the boundary layers. The study demonstrates 
the interactive effect of topographically induced cross-isobath transport over the inner 
and mid shelves.

Gangopadhyay, A., UMass Dartmouth, New Bedford, USA, avijit@umassd.edu;
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Kohut, J., Rutgers University, New Brunswick, USA, kohut@arctic.rutgers.edu;
Glenn, S., Rutgers University, New Brunswick, USA, glenn@marine.rutgers.edu
THE APPLICATION OF AN OPERATIONAL CIRCULATION MODELING SYSTEM 
TO THE MID-ATLANTIC REGION
The basic elements of a prototype operational data assimilation modeling system employ-
ing the Harvard Ocean Prediction System model includes protocols for (1) the production 
of model initial fields from an objective blending of climatological and feature model hy-
drographic data with Slocum glider temperature data; (2) the “ warm start” of the model to 
produce reasonably realistic initial model fields; (3) converting real-time model nowcast and 
forecast winds and/or operational wind measurements to model wind stress forcing fields; 
and (4) the assimilation of satellite-derived sea surface and glider-derived temperatures. 
These protocols are shown herein to evolve the initial model fields, which were dominated by 
climatological data, toward more dynamically balanced, realistic fields. This data assimilation 
model system was applied to the Cape Cod to New Jersey sector of the Mid Atlantic Regional 
Coastal Ocean System (MARCOOS) domain using satellite SST temperature measurements 
from the first glider transit from Massachusetts to New Jersey in March 2007- a 28 day trip. 
The model system was applied to the winter-like conditions of March-April 2007. The model/
CODAR-derived observed surface current comparisons will be presented.
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EXTENSIVE NITROGEN LOSS FROM PERMEABLE INTERTIDAL WADDEN SEA 
SEDIMENTS
Sandy sediments dominate the intertidal region of the Wadden Sea but, so far, little is known 
about their role in the coastal N-cycle. We investigated the potential N-loss rates along a 
coastal transect from the Netherlands to Germany by using a modified whole core incubation 
technique. In view of the high permeability and strong pore water advection in these sedi-
ments, the percolation method better represents the in situ conditions and we observed high 
rates of N-loss, ranging from 1.3 to 2.1mmol N2 m

-2 d-1, at all investigated sites. Denitrification 
was identified as the main N-loss process with less than 13.7% being attributable to anaerobic 
ammonium oxidation (anammox). Denitrification rates in Janssand, as a typical research 
site of Wadden Sea, varied across the sand flats, with rates near the low-water line exceeding 
those of the middle and upper flat. In contrast to the conventional views, our preliminary 
results indicate that permeable sediments could play a significant role in N-removal from the 
shelf environments, which account for 50-70% of oceanic N-loss.

Garcia, J., University of Puerto Rico-Mayaguez, Mayaguez, Puerto Rico, joselyd_99@
yahoo.com;

Schizas, N., University of Puerto Rico-Mayaguez, Mayaguez, Puerto Rico, n_schizas@
cima.uprm.edu

GENETIC VARIABILITY OF ACROPORA CERVICORNIS  AND A. PALMATA IN 
PUERTO RICO
Genetic variation of natural populations may be used as a proxy for the long-term survival 
of populations or species.  Effective conservation and management planning for the rap-
idly declining scleractinian species Acropora cervicornis and A. palmata  require an un-
derstanding of the standing genetic variability. Over 100 colonies of Acropora cervicornis 
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and A. palmata have been sampled from several reefs around Puerto Rico to assess levels 
of genetic variability.  We used partial DNA sequences of the mitochondrial control region 
to estimate levels of genetic connectivity in adjacent and geographically distant reefs.  
Preliminary analysis shows that many of the reefs share haplotypes indicating historical 
genetic exchange between reefs.  Genetic diversity is significantly different among reefs.  
Analysis of molecular variance suggests that most of the variability is observed within reefs 
than among reefs.  FST values were also significant for both species suggesting that there 
is fine scale population structure, as previous studies have indicated.  Presence of multiple 
mitochondrial haplotypes in a reef suggests that sexual reproduction may be contributing 
to the observed levels of genetic variation in Puerto Rico.

GARCIA, R., The Nature Conservancy, Summerland, USA, rgarcia@tnc.org;
JOHNSON, M., The Nature Conservancy, Summerland, USA, Meaghan_Johnson@tnc.

org;
KRAMER, P., The Nature Conservancy, Summerland, USA, pkramer@tnc.org
LARGE SCALE CORAL HEALTH MONITORING ON THE SOUTH FLORIDA 
REEF TRACT:  SPATIAL VARIABILITY IN CORAL BLEACHING AND DISEASE 
PREVALENCE
Coral bleaching and disease outbreaks associated with rising water temperatures are 
increasingly common events for the South Florida reef tract. Casual observations in the 
wake of these events suggest that some coral species and some reef areas are less suscep-
tible to effects of climate change than others. To test the predictability and causal relation-
ships of bleaching and disease patterns, we implemented large-scale coordinated surveys 
of stony corals in the South Florida reef tract during peak thermal stress periods in sum-
mers of 2005, 2006 and 2007.  Each year all stony corals greater than 4 cm diameter were 
visually assessed within 10 m of 2 belt transects distributed across 97 to 150 sites which 
span a range of inshore to offshore reef habitats. Minor to moderate bleaching occurred in 
2005 and 2007.  Significant spatial and temporal variation in bleaching and disease preva-
lence was correlated to thermal stress, light, and bleaching history. While the exact causes 
of this variability remain poorly quantified, the underlying predictability of this variability 
itself may provide new tools for managers to cope with climate change.

Garcia, R. F., University of Miami/CIMAS, Miami, USA, Rigoberto.Garcia@noaa.gov;
Meinen, C. S., NOAA/AOML/PHOD, Miami, USA, Christopher.Meinen@noaa.gov;
Baringer, M. O., NOAA/AOML/PHOD, Miami, Molly.Baringer@noaa.gov
UTILIZING VOLTAGE MEASUREMENTS ON A SUBMARINE CABLE TO 
ESTIMATE FLORIDA CURRENT TRANSPORT OPERATIONALLY: A REAL-TIME 
OBSERVING SYSTEM
Submarine cable measurements have been used since 1982 to monitor changes in the 
Florida Current transport at 27°N. For most of the first twenty years of this well-known 
NOAA project the data was collected in a research mode, and was only made available 
for outside scientific analysis years after it was collected. Recently this program, presently 
known as the Western Boundary Time Series project, has sought to transition the collec-
tion and processing of the voltage data from research mode into a real-time operational 
mode. This transition has led to some important changes in the processing methodology 
for the voltage data. Details of the removal of tide and magnetic field fluctuations will be 
presented and discussed in the context of other geomagnetic data sets. Calibration of the 
cable voltages into volume transport is done via comparison with ship section data col-
lected using a dropsonde float, which is a free-falling float that carries a GPS receiver. The 
methods of processing and tide correction for the dropsonde float observations, and the 
error estimates inherent to the dropsonde system, will also be presented.

Garcia, S. F., University of Texas at San Antonio, San Antonio, USA, romaneurope@
hotmail.com;

Maldonado, E., Scripps Institution of Oceanography, San Diego, USA, emaldona@ucsd.edu;
Latz, M., Scripps Institution of Oceanography, San Diego, USA, mlatz@ucsd.edu
THE EFFECTS OF TURBULENCE ON LARVAE OF THE WHITE SEA URCHIN
Marine invertebrates commonly have a planktonic larval stage that is important for dis-
persal. Dispersal depends on development time and environmental factors such as food 
availability. Fluid turbulence is considered to play an important role in planktonic preda-
tor-prey interactions by affecting food availability. The purpose of this experiment is to 
determine whether turbulence affects grazing, morphology, and development of larvae 
of the white sea urchin Lytechinus pictus. The hypothesis is that low levels of turbulence, 
which theoretically increase rates of encounters between predator and prey, leads to 
increased grazing and ingestion. We predict that due to increased ingestion, larvae in 
the turbulence treatment will change their morphology and develop faster compared to 
larvae in still controls. The methods involve exposure of larvae to turbulence using simple 
Couette flow, and calculation of ingestion rates based on changes in cell concentration of 
the alga Rhodomonas lens. Larval growth and development will be determined by mea-
surements of post-oral arms, midline, stomach and horizontal rod lengths. Results will 
indicate whether low levels of turbulence lead to increased ingestion, grazing, and devel-
opment of L. pictus larvae. In conclusion, turbulence may be an important environmental 
factor that can affect development and dispersal of sea urchin larvae.

Garcia-Pineda, O., Texas A&M University - Corpus Christi, Corpus Christi, USA, oscar.
garcia@tamucc.edu;

Zimmer, B., Texas A&M University - Corpus Christi, Corpus Christi, USA, beate.zim-
mer@tamucc.edu;

Mestas-Nunez, A., Texas A&M University - Corpus Christi, Corpus Christi, USA, alberto.
mestas@tamucc.edu;

MacDonald, I. R., Texas A&M University - Corpus Christi, Corpus Christi, USA, ian.
macdonald@tamucc.edu

QUANTIFICATION OF OIL SEEPS IN THE NORTHERN GULF OF MEXICO BY 
SATELLITE REMOTE SENSING
Satellite Synthetic Aperture Radar (SAR) has proven to be a successful tool for identify-
ing ocean features.  Natural oil seeps can be detected as elongated, radar-dark “slicks” in 
SAR images. Use of SAR images for seep detection is enhanced by a supervised textural 
reaction filter classifier algorithm, which delineates areas where layers of floating oil sup-
press Bragg scattering.  The effect is strongly influenced by wind strength and sea state.  
Statistical analysis of multiple images is used to partition variation in discharge from 
environmental effects.  The goals of the analysis are to determine the following: 1) total 
number of individual seeps, 2) their geographic location and association with geological 
features, and 3) the temporal variability of discharge from individual seeps.  Analysis of 
176 images from Radarsat-1 in Standard and Wide Beam Mode covering Green Canyon 
areas from 1997 to 2007 are underway.  Preliminary results show persistent seepage from 
many tens of discrete locations.  Numerous of the detected seeps correspond to locations 
of known geophysical anomalies and/or chemosynthetic communities.  Others remain 
un-explored.  Temporal comparisons indicate episodic variation in the discharge rate of 
individual seeps.

Garcias-Bonet, N., IMEDEA, Esporles, Spain, neus.garcias@uib.es;
Sherman, T. D., University of South Alabama, Alabama, USA, tsherman@jaguar1.

usouthal.edu;
MarbÃ , N., IMEDEA, Esporles, Spain, nuria.marba@uib.es;
Duarte, C. M., IMEDEA, Esporles, Spain, carlosduarte@ifisc.uib.es
LABYRINTHULA IN WESTERN MEDITERRANEAN SEAGRASSES: 
BIOGEOGRAPHY AND PATHOGENICITY
Labyrinthula  has been described as an agent involved in seagrass mass-mortality events 
during episodes of high salinity, temperature, and sulfide porewater concentration. 
However, Labyrinthula also has been found widely in healthy seagrass beds, although 
there has been no systematic study of biogeographical distribution of the organism. Thus, 
the distribution and pathogenicity of Labyrinthula  in the Mediterranean is unknown, 
preventing an evaluation of the potential role of this agent in the widespread decline 
Posidonia oceanica is experiencing in the Mediterranean. In this study, we assessed the 
distribution of Labyrinthula  in seagrass meadows of the Balearic Islands, and tested the 
pathogenicity of the isolates on seagrass species from the Mediterranean (Posidonia oce-
anica, Zostera noltii  and Cymodocea nodosa), the temperate Atlantic (Zostera marina), 
and the Gulf of Mexico (Thalassia testudinum). The pathogenicity of isolates was tested 
through cross infection experiments on healthy shoots of these five seagrass species. The 
results show a widespread distribution of Labyrinthula  in the Balearic Sea and some 
isolates being able to infect most seagrasses tested. 

Garcia-solsona, E., Universitat Autonoma de Barcelona, Institut de Ciencia i Tecnologia 
Ambiental, Dep. de Fisica, Bellaterra, Spain, Esther.Garcia@uab.cat;

Masqué, P., Universitat Autonoma de Barcelona, Institut de Ciencia i Tecnologia 
Ambiental, Dep. de Fisica, Bellaterra, Spain, Pere.Masque@uab.cat;

Garcia-Orellana, J., Universitat Autonoma de Barcelona, Institut de Ciencia i Tecnologia 
Ambiental, Dep. de Fisica, Bellaterra, Spain, Jordi.Garcia@uab.cat;

Radakovitch, O., CEREGE-Universit É  Paul Cézanne Aix Marseille III. Europole de 
l’Arbois, Aix en Provence, France;

Mayer, A., IDPA-CNR, Milano, Italy;
Estradé, S., Observatori Socioambiental de Menorca, Maó, Spain
EVALUATION OF GROUNDWATER DISCHARGE INTO A KARSTIC COVE IN THE 
WESTERN MEDITERRANEAN SEA BY USING RA ISOTOPES
Many karstic Mediterranean islands have limited water reserves that are intensively ex-
ploited by the demographic and tourism pressure. In Minorca (Balearic Islands, Spain), 
the most important aquifer is highly eroded by karstification processes, with springs 
visibly discharging in some coastal areas, such as the Alcalfar cove. Concentrations of 
radium isotopes (223Ra, 224Ra, 226Ra and 228Ra) and 222Rn were determined in water samples 
from the cove, sea, submarine springs and wells. The relationship between Ra and salinity 
points out an evident mixing process occurring between springs and seawater endmem-
bers whereas no detectable groundwater flows out through the sea bed. Ra mass balances 
of the four radium isotopes provided very comparable estimates of the groundwater frac-
tion in cove waters, averaging 17 ± 4 %. Taking the Ra-derived residence time for cove 
waters of 1.6 days, a submarine groundwater discharge (SGD) flux of 2•105 m3•y-1 was 
estimated. When extrapolating this groundwater flow to the entire karstic coastline of the 
island, a total SGD of aprox. 4•107 m3•y-1 was estimated, in good agreement with estima-
tions derived from hydrological balances.

Gardner, B., UMass Boston, EEOS, Boston, USA, bernie.gardner@umb.edu;
Chen, R. F., UMass Boston, EEOS, Boston, USA, bob.chen@umb.edu;
Huang, W., UMass Boston, EEOS, Boston, USA, wei.huang001@umb.edu;
Peri, F., UMass Boston, EEOS, Boston, USA, francesco.peri@umb.edu
SUBSURFACE SOURCES OF CHROMOPHORIC DISSOLVED ORGANIC MATTER 
(CDOM) ASSOCIATED WITH  THE MISSISSIPPI RIVER PLUME
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High resolution, four-dimensional measurements in and below the Mississippi River 
plume were conducted in August 2007 utilizing the UMass Boston ECOShuttle, a towed, 
undulating vehicle providing in situ measurements and a continuous pumped flow of 
uncontaminated seawater.  This survey revealed the presence of subsurface layers with 
elevated concentrations of colored dissolved organic matter (CDOM) relative to the 
regional CDOM-Salinity mixing curve.  In some, but not all, cases these layers coincided 
with subsurface chlorophyll maxima. The layers will be characterized by in situ  fluo-
rescence, temperature, salinity and optical back scatter data.  An AC-9 (Wet Labs, Inc.) 
absorption/attenuation instrument plumbed into the water flow will provide additional 
insight into the nature of the CDOM maxima.  Discrete samples obtained from the flow 
allow calibration of the in situ  instruments as well as determination of the relationship 
between CDOM fluorescence and dissolved organic carbon (DOC).  The relationship 
between the distribution of these subsurface layers and the Mississippi Canyon as well as 
the movement of these layers over time will be discussed.

Garfield, N., RTC/SFSU, Tiburon, USA, garfield@sfsu.edu;
Paduan, J., Naval Postgraduate School, Monterey, USA, paduan@nps.edu;
Ohlmann, C., UCSB, Santa Barbara, USA, carter@icess.ucsb.edu;
Long, R., SFSU, San Francisco, USA, regan@sfsu.edu;
Cook, M., Naval Postgraduate School, Monterey, USA, cook@nps.edu
SURFACE CURRENT MAPPING PRODUCTS TARGETED FOR TWO EVENTS IN 
THE GULF OF THE FARALLONES.
The California Coastal Ocean Currents Monitoring Program (COCMP) responded with 
targeted products to two events in the Gulf of the Farallones since the systems were in-
stalled in July 2006. The first was the NOAA sponsored Safe Seas 2006 (SS06), a simulated 
oil spill drill off the Golden Gate in August 2006, and then in October 2007 monitoring 
the potential plume from the San Francisco Public Utilities Commission sewage outfall 
off Ocean Beach after the failure of the discharge pipe endcap. For each of these events, 
the COCMP team produced different products to assist the regulatory agencies in charge 
of the events. During SS06 three products were delivered: vector fields for the previous 
24 hours, a 24 hour current forecast, both in netCDF format, and vector fields for import 
into GIS programs. In October 2007 the failure of the service endcap on the San Francisco 
sewage outfall prompted concerns that a buoyant plume could possible foul beaches. Two 
different plume tracking products, one for 24 trajectories of the input of a plume, and 
a second with continual input allowed tracking of the possibility of the plume reaching 
shore. The product development for these events assisted with management decisions, 
ultimately illustrating the process of providing targeted products for regulators.

Gargett, A. E., Old Dominion University, Norfolk, USA, gargett@ccpo.odu.edu;
Savidge, D. K., Skidaway Institute of Oceanography, Savannah, USA, dsavidge@skio.usg.edu
THE ROLE OF LANGMUIR SUPERCELLS IN SEASONALLY TUNED CROSS-SHELF 
TRANSPORT OF BIOACTIVE MATERIAL
Langmuir supercells are arguably the dominant horizontal transport mechanism for sediment 
and bioactive material on shallow inner shelves. First observed to 15m depth off New Jersey, 
supercells were recently found extending to 30m on the Georgia shelf. Thus large shelf areas 
on the US eastern seaboard experience episodic, strong and highly directional transports 
in supercell events associated with conditions of strong wind/wave forcing during storms. 
Net horizontal transport during supercell events is approximately downwind and associated 
cross-shelf transport is dependent on the angle between storm wind direction and shelf orien-
tation. Net cross-shelf transport will be modulated by seasonal variability of storm frequency 
and directionality. With spring storm winds typically from the NE off much of the US east 
coast, supercell events offer directed onshore transport across the inner shelf, acting as vec-
tors for springtime movement of bioactive material towards the coast. Year-class success of 
fish stocks that spawn near the shelf break but rear in coastal lagoons may be determined by 
the frequency of storms affecting the inner shelf during a crucial spring period.

Garske, L. E., University of California, Davis, USA, legarske@ucdavis.edu;
Largier, J. L., University of California, Davis, USA, jlargier@ucdavis.edu;
Sheridan, M. M., University of California, Davis, USA, mmsheridan@ucdavis.edu
NEARSHORE TRANSPORT OF LAND-BASED CONTAMINANTS EXPORTED 
FROM ELKHORN SLOUGH, CALIFORNIA
The nearshore transport of terrestrial inputs to the ocean is an issue of growing concern 
worldwide. Our aim is to define a “zone of impact” for tidal outflow from Elkhorn Slough, 
recognizing that one can expect a characteristic pattern of transport for all water-borne 
pollutants. At short time scales, biogeochemical reactions are expected to be secondary 
to physical transport in defining the spatial distribution of contaminants exported from 
a given source. Summer transport is primarily due to tidal flows to/from the Slough and 
nearshore waters, with some variability associated with winds. A 10-km array of near-sur-
face temperature-salinity (TS) monitors was deployed alongshore of Elkhorn Slough from 
August to October 2007. The outflow water type can be defined in TS space and is most 
prevalent near the source. With increasing distance from the source, exposure time and 
concentration decrease. A similar decrease in exposure to terrestrial water/contaminants 
can be expected, including trace metals (monitored using solid-phase DGT devices). This 
work is directed at obtaining a first estimate of the exposure of sea otters to the water-
borne pathogen, Toxoplasma gondii.

Gary, S. F., Duke University, Durham, USA, stefan.gary@duke.edu;
Lozier, M. S., Duke University, Durham, USA, mslozier@duke.edu;

Baning, C. W., IFM-GEOMAR Leibniz-Institut far Meereswissenschaften, Kiel, Germany, 
cboening@ifm-geomar.de;

Bower, A. S., Woods Hole Oceanographic Institution, Woods Hole, USA, abower@whoi.edu
EXPLORING THE VARIABILITY OF EXPORT PATHWAYS OF LABRADOR 
SEA WATER FROM THE SUBPOLAR NORTH ATLANTIC USING SIMULATED 
TRAJECTORIES
The Deep Western Boundary Current (DWBC) has long been considered the sole con-
duit transporting water masses of the northern North Atlantic to the subtropics.  Recent 
RAFOS float trajectories and modeling studies, however, have provided evidence for an 
interior pathway from the subpolar gyre to the subtropical gyre; a pathway first hypoth-
esized from hydrographic data.  The interior pathway runs southward along the western 
flank of the Mid-Atlantic Ridge and may be eddy-driven.  We use simulated Lagrangian 
trajectories and RAFOS trajectories to examine spatial and temporal patterns in the mid-
depth export pathways from the Labrador Sea to the subtropical gyre.  As in previous 
studies, few particles (real or simulated) follow a path along the western boundary of the 
North Atlantic.  In multi-year simulations, most particles seeded in the DWBC in the 
Labrador Sea enter an eddying region off the Grand Banks, pass through the subtropi-
cal gyre interior, and return to the DWBC south of Cape Hatteras.  We quantify interior 
pathway variability with trajectory clustering techniques.  Possible mechanisms for the 
generation and variability of the interior pathway are discussed.

Gascard Jean-claude, J. C., University Pierre and Marie Curie, PARIS, France, jga@locean-
ipsl.upmc.fr;

Mork Kjell Arne, K. A., Institute of Marine Research, Bergen, Norway, kjell.arne.mork@
imr.no

INTENSE EDDY MIXING AND TRANSPORT IN THE LOFOTEN BASIN
The dynamical role of fresh water, transport and mixing by eddies is clearly illustrated by 
recent observations taken in the Lofoten basin during MAIA* and ASOF** (EU funded 
projects)  showing strong interactions between the Norwegian Atlantic Current (salty) and 
the Norwegian Coastal Current (fresh) at the eddy scale. These observations were based 
on quasi lagrangian (isobaric) floats, transient tracers and hydrological data combined 
with satellites data (Sea Level Anomaly). Eddies are a very efficient mechanism not only 
to explain how water masses are interacting to exchange properties but also to transport 
heat, salt and tracers. In this presentation we will describe some relevant and pertinent 
observations in order to document this process driven by eddies and we will draw some 
conclusions concerning numerical modelling applications for the general circulation in the 
northern Norwegian sea and the Barents sea and also the relevance of this process for the 
ecosystem in one of the most productive area in the world ocean.. *MAIA: Monitoring the 
Atlantic Inflow towards the Arctic **ASOF : Arctic Subarctic Ocean Fluxes

Gawarkiewicz, G., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, 
gleng@whoi.edu;

Andrey Shcherbina, A., University of Washington, Seattle, WA, USA, ashcherbina@apl.
washington.edu;

Bahr, F., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, fbahr@whoi.edu;
Marquette, C., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, cmar-

quette@whoi.edu;
Abbot, P., OASIS Inc., Lexington, MA, USA, abbot@oasislex.com
INTERACTION OF A SLOPE EDDY WITH THE SHELFBREAK FRONT IN 
THE MIDDLE ATLANTIC BIGHT:  CONTRASTING SUMMER AND SPRING 
CONDITIONS
The shelfbreak front in the Middle Atlantic Bight is a region of large variability in both 
stratification and velocity shears.  An important contribution to the variability is the inter-
action of slope eddies with the front.  These eddies act to enhance lateral shears near the 
shelfbreak jet and also alter the waveguide in which internal waves propagate. We com-
pare and contrast observations from two separate time periods: August-September 2006 
and May 2007, obtained in the course of the Shallow Water 06/NLIWI/AWACS experi-
ment off New Jersey. An anticyclonic slope eddy was present immediately offshore of the 
shelfbreak front during both surveys. In late summer of 2006 the near-surface water over 
the eddy was less dense than that over the outer shelf. Consequently, the sense of verti-
cal geostrophic shear was reversed near the surface, resulting in a maximum jet velocity 
located deeper in the water column (40 m depth).  In contrast, in spring 2007 the shelf 
water was present in the upper 70 m of the water column within the slope eddy, density 
gradients did not reverse near the surface, and the shelfbreak front had its more usual 
configuration with an alongshelf velocity maximum at the surface. During the spring 2007 
cruise, the mid-depth acoustic duct associated with the Cold Pool water mass over the 
outer shelf extended a large distance offshore.  During the late summer of 2006,, this duct 
abruptly terminated adjacent to the slope eddy. 

Gay III, S. M., Texas A&M University , Galveston, USA, smg3ak@earthlink.net
FORCING OF SEMIDIURNAL CURRENTS BY TIDES, WINDS AND BATHYMETRY 
IN A SMALL FJORD IN PRINCE WILLIAM SOUND, ALASKA
From June to August 2007, diurnal (26 hr) tidal currents and hydrography within Simpson 
Bay, Prince William Sound (PWS) Alaska, revealed a complex flow structure forced by 
interactions of tides, bathymetry and winds. A prominent feature of the circulation is a 
northward tidal jet (~0.3 m/s) generated by flow across a shallow shelf on the western side 
of the mouth. When enhanced by up-fjord winds (7-10m s-1) this inflow results in exten-



��8

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

sive intrusions of PWS water into the northeastern region of the fjord. A secondary hydro-
dynamic response to this forcing is a southward flow along the eastern shoreline, which 
ultimately re-circulates water via an anticyclonic eddy. During ebb tides the cross-channel 
flow structure is reversed by an outflow of estuarine water from the northern (inner) basin 
along the western side of the fjord. This current is initially generated by acceleration of the 
tide through a narrow channel formed by a shallow reef that separates the northern and 
southern basins. The imbalance in flow generated by the topography possibly forces a net 
exchange of PWS water into the northern (inner) basin.

Gaylord, B., University of California at Davis, Davis, USA, bpgaylord@ucdavis.edu;
Reed, D. C., University of California at Santa Barbara, Santa Barbara, USA, reed@lifesci.

ucsb.edu;
Raimondi, P. T., University of California at Santa Cruz, Santa Cruz, USA, raimondi@

biology.ucsc.edu;
Washburn, L., University of California at Santa Barbara, Santa Barbara, USA, washburn@

icess.ucsb.edu
NEARSHORE SPORE DISPERSAL OF GIANT KELP: INSIGHTS FROM THEORY 
AND EXPERIMENT
Propagules like invertebrate larvae and algal spores are often dispersed across a spectrum 
of scales.  We used a combination of theoretical and experimental approaches to examine 
short- and long-distance spore dispersal in the habitat-forming giant kelp, Macrocystis 
pyrifera.  Results of a physically based model were compared to settlement data acquired 
in the field.  Findings indicate that short-distance dispersal patterns quantified over limited 
durations are noisy, likely due to characteristics of turbulent mixing.  Waves smear dis-
persal distributions, reducing distinctions between point sources (solitary kelps) and area 
sources (forests composed of spatially distributed individuals).  Temporally averaged dis-
persal distributions follow a lognormal-Gaussian form explicitly coupled to current speed.  
Functional expressions that describe such patterns provide further first-order benchmarks.  
Daily rates of spore release in Macrocystis  may exceed 100 million spores per individual.  
Fertilization and recruitment appear possible at distances beyond 1 km, modulated by cur-
rent speed, forest size, and the viability of life stages derived from spores.  Within forests, 
levels of self-fertilization may reach 10% or more.  Such characteristics influence propagule 
supply, population connectivity, and inbreeding in this key nearshore seaweed.

Gaytan Aguilar, S., DIAM - Delft Institute of Applied Mathematics,  Delft University of 
Technology, Delft, Netherlands, s.gaytanaguilar@ewi.tudelft.nl;

de Valk, C. F., ARGOSS, Vollenhove, Netherlands, valk@argoss.nl
SLOWLY VARYING BIAS CORRECTION OF NEAR-SURFACE WIND FIELDS BASED 
ON WIND SCATTEROMETER DATA
A new approach for blending scatterometer data into NWP surface wind fields driving 
surface wave and ocean models has been developed, to cope with sparsity of sampling that 
limits the effectiveness of methods like OI. Temporally/spatially varying bias is corrected 
using an empirical error model;  local parameters are estimated from scatterometer data. 
Alternative model structures, spatial/temporal scales and estimators were evaluated based 
on predictive skill. In the choice of estimator, robustness against outliers and overfitting 
are important. We tried (in order of increasing skill)  robust regression (total least squares, 
regression on ordered samples) with outlier removal, a Neural Network technique with 
advanced training method, and a new highly effective least-squares method which finds 
a solution along the path of steepest descent based on cross-validation. Experiments with 
ECMWF surface winds over the Mediterranean using ERS1/ERS2 scatterometer data 
reprocessed with CMOD5 show that largest bias reduction is achieved on small spatial 
(0.5Â ) and large temporal (month) scales, suggesting local but persistent bias. Additional 
work on the impact of model structure and use of QuikSCAT 25 km will be presented.

Geary, E. E., The GLOBE Program/UCAR, Boulder, USA, egeary@ucar.edu;
Wright, E., The GLOBE Program/UCAR, Boulder, USA, ewright@ucar.edu;
Yule, S., The GLOBE Program/UCAR, Boulder, USA, syule@ucar.edu;
Larsen, J., The GLOBE Program/UCAR, Boulder, USA, jlarsen@ucar.edu;
Hoffman, M., The GLOBE Program/UCAR, Boulder, USA, mhoffman@ucar.edu
CREATING SUCCESSFUL COLLABORATIONS TO SUPPORT OCEAN SCIENCE 
EDUCATION: EXAMPLES FROM THE GLOBE PROGRAM AND THE COALITION 
FOR EARTH SYSTEM EDUCATION.
Leveraging the resources and capabilities of formal and informal science education or-
ganizations to promote Earth System literacy is a primary goal of the Coalition for Earth 
System Education. Actively engaging students and teachers with scientists in research on 
the environment at local, regional, and globe scales is a primary objective of the GLOBE 
(Global Learning and Observations to Benefit the Environment) Program.  This talk 
will use examples from both the Coalition for Earth System Education and GLOBE to 
highlight successes and challenges in creating effective partnerships between diverse 
scientific and educational stakeholders. More specifically we will discuss lessons learned 
in the following areas: (a) mutual goal, benefit, and priority setting, (b) agreement on roles, 
responsibilities, and resource allocations, (c) creation and support of scientist, school, and 
organizational networks, (d) integration of ocean science learning into K-12 classrooms, 
and (e) development of evaluation metrics to measure the success of collaborations.

Geer, I. W., American Meteorological Society Education Program, Washington DC, USA, 
geer@ametsoc.org;

Brey, J. A., American Meteorological Society Education Program, Washington DC, USA, 
brey@ametsoc.org;

Moran, J. M., American Meteorological Society Education Program, Washington, USA, 
moran@ametsoc.org;

Weinbeck, R. S., SUNY College at Brockport, Brockport, NY, USA, Weinbeck@ametsoc.org;
Mills, E. W., American Meteorological Society Education Program, Washington DC, 

USA, mills@ametsoc.org;
Hopkins, E. J., University of Wisconsin , Madison, USA, hopkins@aos.wisc.edu
AMS ONLINE OCEAN STUDIES FOSTERING OCEAN SCIENCE LITERACY IN 
AMERICAN UNDERGRADUATE EDUCATION
Online Ocean Studies is an introductory college-level course in ocean science developed by 
the American Meteorological Society (AMS) in cooperation with the National Oceanic and 
Atmospheric Administration (NOAA). This semester-length course explores the ocean in 
the Earth system via investigations keyed to near real-time environmental data derived from 
ocean and coastal observing systems. The course, including textbook, investigations manual 
and course website, can be offered as a traditional lecture/lab offering, hybrid course or totally 
online. Since 2005, 100 colleges and universities have licensed the course. The AMS was 
funded by the NSF CCLI-ND program to introduce Online Ocean Studies to undergraduate 
faculty members from 75 Minority Serving Institutions over three years ending in 2009. Two 
faculty training workshops have already taken place in Seattle at the University of Washington 
and NOAA facilities and at the subsequent AMS Annual Meetings. The workshop includes 
course implementation discussions, presentations by oceanographers on a variety of course 
topics, and visits to the Pacific Marine Environmental Laboratory and the Northwest 
Fisheries Science Center.  The University of Washington School Of Oceanography is a major 
partner in the conduct of the faculty workshops.

Gehrman, E. A., University of Delaware, Newark, USA, ElizabethAnn09@gmail.com
A CASE STUDY: THE IMPACT OF THE 1962 NOR’EASTER ON DELAWARE’S 
ATLANTIC COASTLINE
The 1962 Nor’easter, called by many The Storm of the Century, is Delaware’s most devastating 
coastal storm recorded in centuries.  This project presents a case study of the catastrophic 
impact of the Nor’easter of 1962 on Delaware’s Atlantic Coast shoreline using historical aerial 
photographs, flood insurance maps, and building codes.  Within a GIS framework, historic 
aerial photographs were analyzed pre- and post- storm for changes in shoreline, beach width, 
aerial extent of overwash, and the degree of building destruction in coastal communities of 
Delaware.  Correlations were made between pre- storm coastal morphology and observed 
storm impacts.   The historic photographs were then compared with 2002 aerial photographs 
to determine changes since the storm.  Housing codes and Delaware flood insurance maps 
were used to compare differences in building codes, and evaluate areas of sensitivity.  The 
1962 Nor’easter had a significant impact on Delaware’s coastline and communities.  Forty-five 
years later, with increased development and better standards of building, when a storm this 
large occurs again, how susceptible is Delaware’s Atlantic coastline?

Geier, S. L., University of Washington, Seattle, USA, sgeier@u.washington.edu;
Hickey, B. M., University of Washington, Seattle, USA, bhickey@u.washington.edu;
McCabe, R., University of Washington, Seattle, USA, rmccabe@ocean.washington.edu;
Kudela, R., University of California Santa Cruz, Santa Cruz, USA, kudela@ucsc.edu;
Dever, E., Oregon State University, Corvalis, USA, edever@coas.oregonstate.edu
THREE INTERACTING BUOYANT PLUMES IN THE NORTHERN CALIFORNIA 
CURRENT
The northern California Current is impacted by two freshwater sources: the Strait of Juan 
de Fuca (JDF) and the Columbia River, resulting in three distinct buoyant plumes: the 
plume from the Strait, and two plumes from the Columbia, one tending north and one 
tending southwest of the river mouth. In June 2006, downwelling winds associated with a 
spring storm were followed by persistent, strong upwelling winds. Moored sensor and sat-
ellite data show that the Columbia plume that developed during the storm extended over 
200 km northward along the Washington coast and into the Strait. The plume water sub-
sequently folded around Strait water in the JDF eddy. Drifters deployed in the Columbia 
plume near its origin tracked plume water northward along the coast almost to the Strait, 
then moved seaward and reversed direction at the onset of upwelling-favorable winds, 
tracking the aging plume water southward along the coast. As it neared the river mouth, 
this ‘aged’ plume water mixed with the newly emerging southwest-tending plume, forming 
a distinctive ‘sock’ shaped Columbia plume inshore of the water of Strait origin.

Gelado, M. D., University of Las Palmas de Gran Canaria, Las Palmas de Gran Canaria, 
Spain, mgelado@dqui.ulpgc.es;

Hernández, J. J., University of Las Palmas de Gran Canaria, Las Palmas de Gran Canaria, 
Spain, joaquin@brito.com;

López, P., University of Las Palmas de Gran Canaria, Las Palmas de Gran Canaria, Spain, 
patricialg@gmail.com;

Collado, C., University of Las Palmas de Gran Canaria, Las Palmas de Gran Canaria, 
Spain, ccollado@dqui.ulpgc.es;

Prieto, S., University of Las Palmas de Gran Canaria, Las Palmas de Gran Canaria, Spain, 
sandrapf@iccm.rcanaria.es;

LLinás, O., Instituto Canario de Ciencias Marinas, Las Palmas de Gran Canaria, Spain, 
ollinas@iccm.rcanaria.es;
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Rueda, M. J., Instituto Canario de Ciencias Marinas, Las Palmas de Gran Canaria, Spain, 
mjrueda@iccm.rcanaria.es;

Brito de Azevedo, E., Universidad de Azores, Terceira, Portugal, edubrito@mail.angra.
uac.pt

CHARACTERISATION OF METAL DEPOSITION FLUXES TO NORTHEASTERN 
SUBTROPICAL ATLANTIC- CANARY ISLANDS REGION.
African dust transport constitutes a large fraction of the annual atmospheric deposition 
in the Canary Islands. In this work, an 8-year data record of total suspended particles 
(TSP) and the possible impact of dust pulses on metal fluxes to the Canary Islands 
Region are discussed. The TSP samples were collected at three stations on Gran Canaria 
Island (Taliarte at sea level, Tafira 269 m a.s.l. and Pico de la Gorra 1930 m a.s.l.) during 
CLIMAAT and CLIMARCOST (INTERREG IIIB) projects. Spatial and temporal vari-
ability of total suspended particles (TSP) as well as the influence of meteorological condi-
tions were examined. Elemental characterisation of the collected mineral aerosol and back 
trajectories of the air masses appear to indicate two main regional African sources of dust: 
North-western Africa and Sahel. The maximum deposition fluxes were observed during 
winter when large quantities of dust are carried out of North-western Africa, in particular 
from Saharan source regions. Winter events account up to one third of the total annual 
flux to the Canary Basin. Highest Fe/Al and Co/Al ratios were observed during summer 
dust outbreaks.

Gelfenbaum, G., U.S. Geological Survey, Menlo Park, USA, ggelfenbaum@usgs.gov;
Elias, E., Delft Hydraulics, Menlo Park, USA, eelias@usgs.gov;
Moritz, H., U.S. Army Corps of Engineers, Portland, USA, hans.r.moritz@nwp01.usace.

army.mil
MORPHODYNAMICS OF AN EBB-TIDAL DELTA IN RESPONSE TO 
ANTHROPOGENIC CHANGES
Prior to the early 1900s, the shorelines of southwest Washington and northwest Oregon 
accreted at long-term average rates of 1-2 m/yr.  This net progradation is attributed to 
sand supplied from the Columbia River that was temporarily stored in the ebb-tidal delta, 
then distributed both north and south of the entrance by wave and current processes. 
Construction of entrance jetties (1885 and 1917) to improve navigation promoted scour-
ing, causing the main channel to deepen and stabilize and the ebb-tidal delta to move off-
shore into deeper water. Concurrent with morphologic changes in the ebb-tidal delta, the 
shoreline first advanced along the beaches adjacent to the jetties and then progradation 
decreased or reversed to erosion during the 1950s to present. A process-based numerical 
model (Delft3D) is applied to gain insight into the wave and current processes responsible 
for sediment bypassing in the vicinity of the inlet. Morphodynamic simulations using pre- 
and post jetty bathymetry are performed to better understand the effects of jetty construc-
tion and changes in ebb delta morphology on sediment bypassing rates.

Gelpi, C. G., Louisiana State University, Baton Rouge, USA, cgelpi1@lsu.edu;
Condrey, R. E., Louisiana State University, Baton Rouge, USA;
Dubois, S., Louisiana State University, Baton Rouge, USA;
Fleeger, J. W., Louisiana State University, Baton Rouge, USA;
Grippo, M., Louisiana State University, Baton Rouge, USA
BLUE CRAB FORAGING AND SPAWNING ON SHIP SHOAL, LOUISIANA:   WHY 
20 KM OFFSHORE?
Our recent discovery of spawning/hatching Callinectes sapidus on Ship Shoal, Louisiana 
extends our present knowledge of blue crab migration, spawning, and foraging dynamics 
and poses serious conservation considerations.  Ship Shoal’s location is much further off-
shore than typically noted for blue crab spawning activity but is functionally comparable 
to other known blue crab spawning grounds.  Internal and external examination revealed 
full muscles and either well developed ovaries or developing egg masses on swimmerets 
(more than 50% of the crabs were in berry).  Egg stage analysis of berry crabs provided 
evidence of spawning and hatching on the shoal. Comparison of regressions of egg abun-
dances versus carapace width suggests the Shoal’s blue crabs are as fecund as pre-crash 
Chesapeake Bay populations.  Similarities in the composition of the Shoal’s macroinfauna 
and crab gut contents support the argument that the Shoal is also an important foraging 
area for spawning/hatching blue crabs. Results are discussed in relationship to conserva-
tion concerns over sand mining, hypoxia, and harvest.  

Gelpi, C. G., Catalina Marine Society, Canyon Country, CA, USA, cgelpi@aol.com;
Norris, K. E., Catalina Marine Society, Van Nuys, CA, USA, knorris_bk_aqua@sbcglobal.net
VERTICAL MIXING IN THE SOUTHERN CALIFORNIA BIGHT AS DETERMINED 
FROM TEMPERATURE DYNAMICS
The vertical eddy-diffusion coefficient is computed for the inner Southern California Bight 
using seasonal temperature dynamics. Long-duration temperature data measured in the 
1990s from island thermographs, CalCOFI cruise archives, NOAA buoys and coastal 
piers, are analyzed to determine the seasonal dynamics of the upper ocean (0-30 m). 
Dynamics in the Bight differ significantly from those found either to the north or south, 
with seasonal temperatures in the Bight having greater amplitude and peaking earlier in 
the year. The time of the seasonal peak varies with depth within the inner Bight such that 
the maximum temperature at 30 m occurs six weeks after the 5-m maximum. A simple 
diffusion equation is employed to model this change and estimate the diffusion coefficient, 
determined to be 10-4 m2s-1.

Gemmell, A. L., University of Reading, Environmental Systems Science Centre, Reading, 
United Kingdom, alg@mail.nerc-essc.ac.uk;

Haines, K., University of Reading, Environmental Systems Science Centre, Reading, 
United Kingdom, kh@mail.nerc-essc.ac.uk;

Smith, G. C., University of Reading, Environmental Systems Science Centre, Reading, 
United Kingdom, gcs@mail.nerc-essc.ac.uk;

Blower, J. D., University of Reading, Environmental Systems Science Centre, Reading, 
United Kingdom, jdb@mail.nerc-essc.ac.uk

OCEAN SYNTHESIS INTERCOMPARISON USING OCEANDIVA
As part of the CLIVAR Global Synthesis and Observations Panel an intercomparison of 
the water mass properties of a number of synthesis products was undertaken.  The major 
synthesis products included in this intercomparison are: ECCO, ECCO-SIO, ECCO-JPL, 
GECCO, Mercator Ocean, CERFACS, INGV, ECMWF, K7, GFDL, Reading University 
and SODA. These were all compared with the ENACT/ENSEMBLES (version 3c) ocean 
observations dataset. As this intercomparison requires the collocalization of many in 
situ hydrographic observations with a number of large datasets a recently developed 
Java web application called OceanDIVA (Ocean Data Intercomparison and Visualization 
Application) was employed. This application allows the generation of probability density 
functions (PDFs) of model - observation misfit data, and associated statistics such as data 
on variance/bias relationships, for any dataset accessible via OPeNDAP. Analysis of PDFs 
on both depth levels and isotherms over a number of standard ocean regions reveals sig-
nificant differences between the water mass properties of the various synthesis products. 
For example, model-data misfits of isotherm depths show clearly the degree to which the 
various syntheses are able to correctly simulate mode water  properties.

Gemmrich, J., University of Victoria, Victoria, Canada, gemmrich@uvic.ca
HIGH RESOLUTION TURBULENCE MEASUREMENTS BENEATH YOUNG 
WAVES.
The turbulence field beneath surface waves is rather complex and provides great chal-
lenges for detailed observations. Only in recent years the direct link between wave 
breaking and enhanced near-surface turbulence levels has been shown. In a recent field 
experiment we used simultaneous remote and in situ measurements of breaking waves 
to test the Duncan-Phillips formulation for spectral energy dissipation. Pulse-coherent 
Doppler sonars were used to monitor the near-surface velocity field, the surface elevation 
and the breaking activity.The turbulence field is resolved to within a few centimeters of 
the free surface, and includes the dynamically most relevant crest regions. Turbulence 
characteristics, the interplay of turbulence and bubbles as well as the total wave dissipation 
will be discussed.

Genin, A., The Hebrew University of Jerusalem, Interuniversity Inst. Mar. Sci., Eilat, Israel, 
amatzia@vms.huji.ac.il;

Koseff, J. R., Stanford University, Stanford, USA, koseff@Stanford.EDU;
Monismith, S. G., Stanford University, Stanford, USA, monismith@Stanford.EDU;
Steinbuck, J. V., Stanford University, Stanford, USA, vittorio@stanford.edu;
Vaknin, R., The Hebrew University of Jerusalem, Interuniversity Inst. Mar. Sci., Eilat, Israel, 

roiv@pob.huji.ac.il;
Holtzman, R., University of California, Davis, Davis, USA, raholzman@ucdavis.edu
IN SITU LAGRANGIAN MEASUREMENTS OF PHYTOPLANKTON PRODUCTION 
AND MORTALITY: A NET HETEROTROPHIC STATE OF THE UPPER 
OLIGOTROPHIC WATER COLUMN
Traditional methods for measuring phytoplankton production and mortality, where the 
organisms are enclosed in containers or transferred to the laboratory, are potentially bi-
ased due to their intrusiveness, We developed a non-intrusive, in situ technique, based on 
measuring the change in phytoplankton density in water parcels tracked for 3-4 hrs. The 
experiment was carried out at the upper 40m of the photic layer in the oligotrophic Gulf 
of Aqaba (Red Sea). Grazing exceeded production during both night and day, indicating 
a net heterotrophic state in that part of the water column. To maintain a phytoplankton 
population in that layer, an allochthonous subsidy must occur, possibly by lateral intru-
sions or vertical mixing with waters from the deeper productivity maximum. Extensive 
concurrent measurements of turbulence, currents and CTD profiles allow an evaluation 
of those sources. Phytoplankton mortality rates measured with our technique were three 
times greater than those measured with the traditional “dilution experiment”. Our findings 
indicate that our understanding of the processes governing the dynamics of phytoplank-
ton in the upper water column may need to be revised.

Gentemann, C. L., Remote Sensing Systems, Santa Rosa, USA, gentemann@remss.com;
Minnett, P. J., University of Miami, Rosenstiel School of Marine and Atmospheric Science, 

Miami, USA, pminnett@rsmas.miami.edu;
Ward, B., Center for Coastal Physical Oceanography, Department of Ocean, Earth and 

Atmospheric Sciences, Old D, Norfolk, USA, bward@ccpo.odu.edu
PROFILES OF OCEAN HEATING (POSH): A NEW MODEL OF UPPER OCEAN 
DIURNAL THERMAL VARIABILITY
In situ radiometric measurements of diurnal warming at the ocean surface and profiles 
through the diurnal thermocline were utilized to assess the temporal and vertical vari-
ability of diurnal warming and to develop a new physics-based model of near-surface 
diurnal warming. The in situ data and model simulations were inter-compared, with the 
goal of comprehensively evaluating differences between the data and model results. Based 
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on these results, the model was refined, while attempting to maintain agreement with the 
in situ measurements. By modeling diurnal warming profiles, the new model provides a 
straightforward methodology for modeling differences, due to diurnal warming, between 
measurements made at different depths (eg: 1 m in situ, 1 cm microwave, and 10 µm infra-
red). These results will have direct application to the GODAE High-resolution SST project 
and will be useful in providing insight into the physical processes in the upper ocean.

George, D. A., USGS/VIMS, Santa Cruz, USA, dgeorge@usgs.gov;
Warrick, J. A., USGS, Santa Cruz, USA, jwarrick@usgs.gov
ELWHA RIVER DELTA: GEOMORPHOLOGY OF A MIXED-SEDIMENT BEACH
The Elwha River drains the Olympic Peninsula of Washington and forms a mixed-sedi-
ment delta in the Strait of Juan de Fuca.  The Elwha River has been dammed for almost a 
century, and a pending dam removal project is expected to reconnect upstream sediment 
sources to the river mouth.  Topographic and grain-size mapping of the sub-aerial delta 
during 1939-2007 is synthesized and the geomorphology and shoreline changes of this 
system are described.  The delta is divided into three geomorphic regions: west delta, river 
mouth and east delta.  The river mouth is the most complex region due to the river chan-
nel movement, side-channels, and nearshore bars immediately offshore of the mouth.  The 
east and west delta differ in geomorphology and shoreline change rates.  The west delta 
is steep, cuspate, lacks a low-tide terrace, and exhibits little semi-annual or inter-annual 
shoreline change.  In contrast, the east delta has a steep foreshore, a flat low tide terrace 
dominated by cobble, and has shown a consistent trend of erosion during the surveys. 
Cuspate formations on the east delta are more spatially variable than on the west delta.

Gerbi, G. P., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, ggerbi@
whoi.edu;

Trowbridge, J. H., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, jtrow-
bridge@whoi.edu;

Terray, E. A., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, eterray@
whoi.edu;

Plueddemann, A. J., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, 
aplueddemann@whoi.edu

OBSERVATIONS OF TURBULENT KINETIC ENERGY AND DISSIPATION RATE IN 
THE OCEAN SURFACE BOUNDARY LAYER
Estimates are made for several terms in the turbulent kinetic energy (TKE) budget in the 
ocean surface boundary layer in an effort to test predictions made by turbulence closure 
models.  Data were collected at a depth of 2 m below the surface in 16 m of water south of 
Martha’s Vineyard, Massachusetts, at the Martha’s Vineyard Coastal Observatory.  We es-
timated the dissipation rate, the magnitude and rate of change of TKE, and the buoyancy 
production, and we placed bounds on the shear production and Stokes-shear production.  
As found by previous authors, dissipation rates are enhanced relative to those found in 
wall-bounded shear flows.  The remaining terms in the TKE budget do not balance the 
dissipation rate, suggesting that the transport of TKE, which we were unable to measure, 
is important in turbulence energetics in the surface layer.  Our estimates of the turbulent 
kinetic energy are less certain, but are smaller than predicted by turbulence closure models 
that include a surface flux of TKE from wave breaking.  Our estimates of TKE are close to 
those found in wall-bounded shear flows.

Gernez, P., CNRS, Villefranche-sur-mer, France, pierre.gernez@obs-vlfr.fr;
Antoine, D., CNRS, Villefranche-sur-mer, France, antoine@obs-vlfr.fr;
Huot, Y., CNRS, Villefranche-sur-mer, France, huot@obs-vlfr.fr
DIURNAL VARIABILITY OF SURFACE INHERENT OPTICAL PROPERTIES AND 
FLUORESCENCE, AS MEASURED IN THE NORTHWESTERN MEDITERRANEAN 
SEA (BOUSSOLE MOORING)
A one-year time series of inherent optical properties and phytoplankton fluorescence 
has been collected at a deep ocean mooring (BOUSSOLE project) in the north western 
Mediterranean Sea (60 km offshore Nice, France). All data are simultaneously recorded 
every 15 minutes at 4 and 9 m depth. This data base allows identification of the shape of 
the diel cycles of particle beam attenuation (cp at 660 nm) and backscattering (bbp at 442 
and 555 nm) coefficients, which vary throughout the phytoplankton annual cycle: stable 
biomass in summer, growing phase of the vernal bloom, post-bloom decay, etc. Variations 
in cp reflect the variations of the bulk of all particles, while fluorescence is more directly 
linked to phytoplankton. In some particular cases, the average time of the day when phy-
toplankton division occurs is tentatively inferred.

Gersman, R., University of Southern California, Los Angeles, USA, gersman@usc.edu;
Hammond, D. E., University of Southern California, Los Angeles, USA, dhammond@usc.edu;
Berelson, W. M., University of Southern California, Los Angeles, USA, berelson@usc.edu;
Collins, L. E., University of Southern California, Los Angeles, USA, lecollin@usc.edu;
Schwartz, R. J., University of Southern California, Los Angeles, USA, rjshwar@usc.edu
PARTICULATE FLUXES OF NATURALLY OCCURING RADIOISOTOPES AS 
MEASURED FROM SEDIMENT TRAPS AT THE SAN-PEDRO BASIN, SOUTHERN 
CALIFORNIA
A bottom-anchored mooring in San Pedro Basin, CA has been operational since January 
2004 with sediment traps at 550m and 800m.  Total mass, carbon, and silica fluxes have 
been measured.  Mean mass fluxes in 2004 and 2005 were 559.5 and 606.5 mg/m2-day, 
respectively. Synchronicity of fluxes in the traps indicates that most of the particle flux 

settles at speeds of 85-150m/day.  Variations of total flux reflect seasonal events such as 
spring algal blooms, which are dominated by opal-rich rain. Occasional peaks of terrig-
enous material do not correlate with major rainfall events. Fluxes of the isotopes 210Pb, 
228Th and 234Th were measured. Concentration variations of 210Pb and 228Th do not 
clearly correlate with the total flux or its biogenic fraction. While most of the shorter-lived 
Th isotope fluxes are supported by production in the overlying water, the particulate fluxes 
of 210Pb exceed the local production rate by a factor of ~5, requiring transport of dis-
solved 210Pb from offshore and its removal to sediments. The 210Pb flux into traps agrees 
with the seafloor 210Pb inventory. 

Geyer, W. R., Woods Hole Oceanographic Inst, Woods Hole, USA, rgeyer@whoi.edu;
Scully, M. E., Woods Hole Oceanographic Inst, Woods Hole, USA, mscully@whoi.edu;
Trowbridge, J. H., Woods Hole Oceanographic Inst, Woods Hole, USA, jtrowbridge@

whoi.edu
ESTIMATION OF TURBULENCE LENGTH-SCALE IN ESTUARINE BOUNDARY 
LAYER FLOWS AND WAKES
As part of the COHSTREX study of turbulent structure in estuaries, the turbulence length 
scale was measured in the Snohomish estuary using a ship-mounted, rigid mast with a 
vertical array of turbulence-resolving sensors. Measurements were obtained in stratified 
and unstratified boundary layer flows and in the wake of a partially submerged jetty. The 
turbulence length scale, dissipation rate (ε) and turbulent kinetic energy (TKE) were es-
timated from analysis of the vertical and horizontal velocity spectra between the inertial 
subrange and the energy-containing scales of the turbulence (frequency range 0.02 – 12 
Hz). In the boundary-layer flow conditions, the analysis confirms the transition from wall-
layer scaling to Ozmidov scaling when the Ozmidov scale Lo < κz(1-z/h) (where κ is von 
Karman’s constant, z is the height above the bed, and h is the water depth). Turbulence 
production and dissipation were nearly in balance for both the stratified and unstratified 
measurements. In the wake conditions, the TKE and dissipation were more than an order 
of magnitude higher than in the boundary layer, and the length scale was approximately 
twice the boundary-layer value. The measured length scales are consistent with remote-
sensing observations of boils at the same location. The energetics of the turbulence were 
consistent with non-local generation due to the obstacle, with a spatial decay scale of the 
wake of approximately 100 m based on the magnitude of TKE and ε.

Giardino, C., Optical Remote Sensing Group, CNR-IREA, Milano, Italy, giardino.c@irea.cnr.it;
Brando, V. E., Environmental Remote Sensing Group, CSIRO-Land and Water, Canberra, 

Australia, Vittorio.Brando@csiro.au;
Dekker, A. G., Environmental Remote Sensing Group, CSIRO-Land and Water, Canberra, 

Australia, Arnold.Dekker@csiro.au
AN APPROACH TO CORRECT FOR ADJACENCY EFFECTS PRESENT IN MERIS 
DATA OVER LAKES: EFFECTS ON CHLOROPHYLL ASSESSMENT
Envisat-MERIS full resolution data (pixel-size 300 m) offer an excellent choice in terms 
of revisiting time, spectral and radiometric resolutions to monitor near-shore and inland 
water quality. Currently, MERIS data are delivered in two modes: at-satellite radiance val-
ues (L1b); normalised water leaving radiance plus geophysical product, including chloro-
phyll-a, suspended solids and yellow substances concentrations (L2b). L2b products may 
be directly used for monitoring purposes but two main factors limit their use for lakes. A 
first limitation in the current standard products is the applied atmospheric correction. In 
particular a problem for the atmospheric correction over lake pixels is the adjacency effect. 
A second constrain is the bio-optical model used in L2b processing, which does not take 
into account the broad variety of optical properties of the different water types typically 
met in lake waters. This study presents a simple image-based approach to correct L1b data 
for significant adjacency effects, observed over narrow Sub-alpine lakes (northern Italy) 
surrounded by steep vegetated sides. Using specific inherent optical properties of the 
lakes, the effect of such a correction on chlorophyll-a assessment is discussed.

Gibson, C. H., UCSD-SIO, La Jolla, CA, USA, cgibson@ucsd.edu;
Keeler, R. N., Directed Technologies, Inc., Arlington, VA, USA;
Bondur, V. G., Aerocosmos Science Center, Moscow, Russian Federation;
Leung, P. T., Texas A&M, USA
VERTICAL OCEAN MIXING BY FOSSIL TURBULENCE WAVES
Turbulence is an eddy-like state of fluid motion where the inertial vortex forces vxw of the ed-
dies are larger than any other forces that tend to damp the eddies out, where v is velocity and 
w is vorticity.  Therefore irrotational flows are not turbulent, even though they may supply 
energy to turbulence at Kolmogorov scales where turbulence is produced.  Turbulence always 
cascades from small scales to large by a process of eddy merging driven by vxw forces. Fossil 
turbulence is a perturbation in any hydrophysical field produced by turbulence that persists 
after the fluid ceases to be turbulent at the scale of the perturbation.  Fossil turbulence waves 
are radiated near vertically (about 45 degrees) from turbulence patches at the Ozmidov scale 
at fossilization in an efficient maser action.  Secondary turbulence events (zombies) are pro-
duced when FTWs tilt fossils of previous FTWs. Zombie patches re-radiate and channel the 
energy they collect forming mixing chimneys to the sea surface and brightness patterns. Thus 
information about bottom topography and submerged turbulence can be detected by optical 
and radar satellites.  Patterns of mixing enhanced by submerged turbulence from the Sand 
Island municipal outfall, Honolulu, HI were detected in 2002, 2003 and 2004 international 
studies using satellite images and microstructure profiles in Mamala Bay.  The mechanism 
appears to be generic to oceanic and astrophysical mixing of stratified fluids.
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Gibson, D. M., Hampton University, Hampton, USA, deidre.gibson@hamptonu.edu;
Tang, K. W., Virginia Institute of Marine Science, Gloucester Point, USA, kamtang@vims.

edu
DREAMS - ENHANCING RESEARCH, ACADEMIC AND LEADERSHIP TRAINING 
OF UNDERREPRESENTED STUDENTS IN MARINE SCIENCE
Diversity in Research in Environmental and Marine Science (DREAMS) is a collaborative 
program between Hampton University (HU) and Virginia Institute of Marine Science 
(VIMS).  The goal of this program is to increase diversity in the environmental and ma-
rine science fields by providing rigorous research, academic, and leadership training to 
HU marine science students.  By instituting a new curriculum, research seminars, career 
seminars, ethics activities, presentation skill workshops, and new equipment, DREAMS 
has brought many new activities and resources to both campuses, greatly improving 
the research and learning environment for HU students.  Each year a selected group of 
talented students conduct year long and summer research under the guidance of faculty 
mentors from various research institutions. These research internships allow the students 
to build long-term relationships with their mentors, and to gain in-depth understanding 
of the science profession.  Students share their knowledge with the larger community 
through presentations, publications, outreach activities, and as peer mentors to K-12th 
grade students.  Since the program began in July 2003, DREAMS students have collected a 
total of seven awards in regional and national conference presentations, and logged in over 
60 days of community outreach.  Seven student scholars successfully graduated from the 
program, six of which have been accepted to graduate or professional schools.

Giddings, S. N., Stanford University, Stanford, USA, sarahgid@stanford.edu;
Fong, D. A., Stanford University, Stanford, USA, dfong@stanford.edu;
Monismith, S. G., Stanford University, Stanford, USA, monismith@stanford.edu;
Edwards, K. A., University of Washington, APL, Seattle, USA, edwards@apl.washington.

edu;
Jessup, A. T., University of Washington, APL, Seattle, USA, jessup@apl.washington.edu
THE INFLUENCE OF SHOAL/CHANNEL INTERACTIONS IN A SHALLOW, 
MACROTIDAL ESTUARY ON FRONTOGENESIS, TRANSVERSE CIRCULATIONS 
AND VERTICAL MIXING
The dynamics of the Snohomish River Estuary are examined utilizing in-situ and remote 
sensing data collected during July 2006. Results from the field experiment highlight the 
need for understanding shoal/channel interactions in order to interpret tidally averaged 
quantities. Moorings with bottom mounted acoustic Doppler current profilers (ADCP); 
acoustic Doppler velocimeters (ADV); pressure sensors; and conductivity, temperature, 
depth (CTD) sensors at three depths were deployed for over twenty days. The moorings 
along with high resolution ADCP and CTD transecting surveys and an autonomous 
underwater vehicle, REMUS, are utilized to examine the interactions between complex 
bathymetry induced frontogenesis, transverse circulations, and vertical mixing and strati-
fication in this system. In addition to detailed in-situ measurements, concurrent infrared 
remote sensing from both near-field oblique views as well as far-field imagery help cor-
roborate the frontogenesis mechanism.
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University of Oldenburg, Oldenburg, Germany, giebel@icbm.de;
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REGIONAL PREFERENCES OF THE RCA (ROSEOBACTER CLADE AFFILIATED) 
CLUSTER AND THE SAR11 CLADE: SOUTHERN OCEAN VS. TEMPERATE SEAS
The SAR11 clade ranges worldwide and often dominates the marine bacterioplankton. 
However, there is still scarce information on the quantitative distribution of this clade 
relative to other groups in marine waters other than tropical and subtropical regions. The 
RCA cluster, a narrow phylogenetic lineage of the Roseobacter clade, only occurs from 
temperate to polar regions, but not in tropical and subtropical waters. We determined the 
occurrence of these two Alpha proteobacteria groups as fractions of the bacterioplankton 
in the Southern Ocean and a temperate region, the North Sea, by real time quantitative 
PCR with TaqMan probes by specifically targeting their 16S rRNA genes. In the coldest 
waters of the Southern Ocean, the Antarctic Coastal Current, the RCA cluster dominated 
over the SAR11 clade and constituted up to ~30% of the bacterioplankton whereas further 
north the SAR11 clade constituted higher proportions and dominated over the RCA 
cluster at the Polar Front. In the North Sea, SAR11 constituted up to 24% of the bacte-
rioplankton and appeared to be the dominating fraction. Furthermore, the abundance of 
both groups seemed to be seasonally driven.
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UPPER OCEAN RESPONSE TO HURRICANE KATRINA (2005) IN A 1/25° NESTED 
GULF OF MEXICO HYCOM
A 20-layer, 1/25° horizontal resolution nested Gulf of Mexico Hybrid Coordinate Ocean 
Model (HYCOM) is utilized to examine the evolving three-dimensional ocean response 
to Hurricane Katrina (2005) in the Gulf. Prior research indicates sea surface cooling 

and chlorophyll-a enhancement during and/or after Hurricane Katrina in a region from 
23.5°-25.5°N and 85°-83°W. Analysis of model surface and subsurface dynamics in this 
region reveal rapid upwelling/downwelling of 2-2.5 x 10-4 m s-1, hurricane force wind-
driven currents dominating the surface circulation, and near-inertial oscillations following 
Hurricane Katrina. Subsurface isotherms and isohalines are raised by ~28 m and ~15 m in 
less than 24 hours, prompting sea surface cooling of 3°-4°C and salinity freshening of 0.2-
0.3 psu. A nitrate-temperature relationship is derived to illustrate the potential contribu-
tion that nitrate influx has upon the satellite-observed chlorophyll-a enhancement. Nitrate 
concentrations of 3-4 μM are injected from 27-35 m depth during hurricane passage. An 
approximate nitrate to chlorophyll-a ratio suggests that the bloom is greatly influenced by 
nitrate injection into the surface layer; however, whether nitrate influx is the only mecha-
nism responsible is unresolved.

Giese, B. S., Texas A&M University, College Station, USA, b-giese@tamu.edu;
Carton, J. A., University of Maryland, College Park, USA, carton@atmos.umd.edu
IS A 100-YEAR OCEAN REANALYSIS POSSIBLE?
Many interesting climate phenomena such as the warming of the North Atlantic or the 
Dust Bowl Drought occurred or extended into the first half of the 20th Century when the 
first efforts were made to deploy an ocean observing system. Recently, meteorologists have 
begun an effort to extend atmospheric reanalyses back to 1900.  Motivated by their work, 
this is a study of how much further back into the historical record it may be possible to 
extract useful information about ocean circulation using data assimilation.  The tool we 
use for this study is the Simple Ocean Data Assimilation (SODA).  We present the results 
of a set of observing system simulation experiments, repeating analyses of recent decades, 
but with the observation coverage decimated to resemble that available in the first half of 
the 20th Century.  In another set of experiments we examine the impact of the reduced 
quality of surface forcing information by adding noise to the winds, heating, and freshwa-
ter flux.  The analysis focuses on determining what useful information can be extracted 
from the ocean observations, and on what space and timescales.

Gifford, S. M., University of Georgia, Athens, USA, sgifford@uga.edu;
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MICROARRAY-BASED ANALYSIS OF SILICIBACTER POMEROYI’S  
TRANSCRIPTIONAL RESPONSE TO METABOLITES OF THE DMSP 
DEGRADATION PATHWAYS
Dimethylsulfoniopropionate (DMSP) is an osmolyte produced by phytoplankton that has 
important implications for the global sulfur cycle and climate regulation. Marine bacteria 
are able to incorporate and degrade DMSP via one of two pathways. The cleavage pathway 
converts DMSP to the volatile sulfur compound DMS which is eventually released into 
the atmosphere. The demethylation pathway converts the sulfur in DMSP into methane-
thiol and eventually into cellular biomass in the form of protein sulfur, which may stay in 
surface waters or sink to depth. Marine bacteria thus serve as important mediators for 
the fate of oceanic sulfur. The gene responsible for the demethylation pathway, dmdA, 
has recently been identified, and approximately one third of surface ocean bacteria were 
previously found to harbor a dmdA homolog. However, the majority of genes involved 
in the processing and regulation of DMSP degradation remain unknown. We examined 
model marine bacterium Silicibacter pomeroyi’s  transcriptional response to DMSP, DMS, 
and acrylate using a whole genome microarray. We identified candidate genes for DMSP 
metabolism, and found that acrylate maybe a signaling compound in regulation of bacte-
rial DMSP degradation. 
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QUANTIFICATION OF NITROGEN REMOVAL AND TEMPERATURE 
REGULATION OF MICROBIAL COMMUNITIES THAT MEDIATE 
DENITRIFICATION AND ANAMMOX IN PERMEABLE MARINE SEDIMENTS
This project investigates the emerging paradigm that permeable sediments serve as a large 
sink for land-derived nitrogen along the land-to-sea continuum, thereby regulating coastal 
primary production. Nitrogen removal rates and the temperature regulation of microbial 
communities that mediate nitrogen removal were investigated in permeable sediments 
over a 50o latitudinal gradient from the northeastern Gulf of Mexico to Arctic fjords of 
the Svalbard archipelago. At an intensively studied site near Sylt, Wadden Sea, total N2 
production rates ranged from 111 to 4142 umol N m-2 d-1 with anammox comprising up to 
63% of nitrogen removal during the winter. The impact of porewater advection was large, 
as N2 production rates were up to 30 times higher in percolated vs. unpercolated cores. 
Denitrification activity showed an optimum temperature of 25 to 35 oC indicating a meso-



���

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

philic response at all sites studied, whereas the temperature response of anammox activity 
was site dependent. Our preliminary results reveal rapid N2 production rates in permeable 
sediments via denitrification and anammox, and the temperature response of anammox 
activity appears to change more dramatically across a latitudinal gradient.

Gilbert, D., Fisheries and Oceans Canada, Mont-Joli, Canada, gilbertd@dfo-mpo.gc.ca
GLOBAL OXYGEN TRENDS IN THE COASTAL OCEAN AND OPEN OCEAN
Despite the commonly held view that oxygen levels are generally declining in coastal 
ocean bottom waters due to human-induced increases in atmospheric and river nutrient 
fluxes, this has not been tested in a global analysis of coastal ocean oxygen trends. Oxygen 
timeseries from long-term monitoring sites, mostly from the northern hemisphere, were 
selected for our analyses. We present maps displaying oxygen concentration trends at 
these sites for 10-year, 25-year and 50-year reference periods. Groupings of these trends 
by category (estuaries, shelf, open ocean) allow us to compare oxygen trends from di-
verse marine environments. Our results show that in certain regions of the world ocean, 
the primary factor driving oxygen trends in the coastal ocean is open ocean forcing. 
Consequently, it is important that we improve our capability to monitor oxygen variability 
and trends in the open ocean in order to anticipate ecosystem impacts on the adjacent 
shelf and coastal ocean. To this effect, we present preliminary results from a four-year pilot 
program of oxygen measurements on Canadian Argo floats in the northwest Atlantic and 
northeast Pacific.
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THE ALLIANCE FOR COASTAL TECHNOLOGIES: SENSOR NEEDS FOR COASTAL 
OCEAN OBSERVING SYSTEMS
The Alliance for Coastal Technologies (ACT; see http://act-us.info) was established to 
foster the development and application of new coastal ocean sensor technologies to ad-
dress the needs of coastal decision makers.  New sensor technologies are required to make 
observations of biological and geochemical parameters that are needed for many manage-
ment issues in a long-term, sustained, environmentally relevant manner. Pilot programs 
for the US Integrated Ocean Observing System mostly are restricted to observations or 
models of physical variables, because that is what is possible with present technologies 
in an automated, sustained fashion.  Bio-optical sensors, automated genetic sensors, and 
nutrient sensors are under development and are utilized in a few pilot projects; however, 
monitoring for human health by regulatory agencies still requires human-intervention 
techniques such as manual cell counts.  ACT facilitates the transition of new sensor tech-
nologies from research to operations through targeted workshops and verification trials 
of emerging technologies.  Recent examples include trials of dissolved oxygen sensors, 
chlorophyll fluorometers, turbidity sensors, and nutrient sensors.
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DIAGNOSTIC PATTERNS OF SEASONAL AND INTERANNUAL MIXED LAYER 
DEPTH CHANGE OFF BAJA CALIFORNIA
Seasonal and interannual variations of the isothermal layer depth (ILD) and the isopycnal 
layer depth (MLD) in the southern part of the California Current are examined using 
harmonic and EOFs analysis applied to the 9 years of IMECOCAL data collected between 
1997 and 2006. The sampling interval is approximately 3-month. In agreement with the 
equatorward geostrophic flow, the mean of each layer is shallower in the zone adjacent 
to the coast than offshore. The ILD is shallower than the MLD. The layers are parallel, 
but each layer has its own degree of variability. The ILD and MLD reach its maximum in 
January, 40 m and 60 m, respectively, and its minimum in July, 15 m and 20 m, respectively. 
During April, the seasonal MLD and ILD anomalies show a double-signed structure, where 
the anomaly is negative at the coastal zone and positive offshore. The spatial distribution of 
the first EOF of MLD anomalies shows a single-signed loading pattern where the variability 
increases from the coastal zone to offshore. The first EOF of ILD anomalies shows similar 
behavior. Those results are consistent with the Lynn and Simpson’s domains. Altimetry 
data shows that sea surface height is most closely correlated with the MLD. The layers are 
modulated at internannual time scale by external forcing. As a result of the effects of El 
Niño 1997-1998, both the ILD and MLD were equal and anomalously deep (90 m). During 
La Niña 1998-1999, the ILD variability was more intense than the MLD variability.

Gilcoto, M., Flinders University, Adelaide, Australia, miguel.gilcoto@flinders.edu.au;
Wu, L. Y., Flinders University, Adelaide, Australia, leeying.wu@flinders.edu.au;
Tomczak, M., Flinders University, Adelaide, Australia, matthias.tomczak@flinders.edu.au;
Sandery, P., Australian Bureau of Meteorology, Melbourne, Australia, P.Sandery@bom.

gov.au
ISLAND WAKES IN NUMERICAL MODELS OF SHALLOW WATER REGIONS
During recent years field studies of flow around islands in shallow water have generated 
detailed observations of wakes and eddy streets. Neill & Elliott (2004) document one of 
many applications of a vertically integrated two-dimensional model. In such a model the 
effect of bottom friction on the flow is expressed through a bottom drag coefficient CD 
and the equivalent vertical eddy turbulent viscosity generated in the bottom boundary lay-
er can be estimated with a parameterisation. With the parameterizations of bottom fric-

tion used in two-dimensional vertically integrated models the Island Parameter (Wolanski 
et al., 1984) becomes independent of the free stream velocity and is thus not suitable for 
the classification of island wakes. This presents us with a conundrum: Either the argument 
of Wolanski et al. (1984) and Tomczak (1988) that the state of flow around islands in shal-
low water is appropriately described by the Island Parameter is incorrect, or the vertically 
integrated model owes its success in simulating flow around islands to incorrect model 
physics. We attempt to clarify the situation with numerical simulations developed with 
the COHERENS (Luyten et al. 1999). Luyten PJ et al., 1999 MUMM Report, Management 
Unit of the Mathematical Models of the North Sea, 914 pp. Neill, S P and AJ Elliott (2004) 
Ocean Dyn. 54, 324-332. Tomczak, M (1988) J. Geophys. Res. 86 (C6), 10553-10569. 
Wolanski, E, J Imberger and ML Heron (1984) J. Geophys. Res. 93 (C5), 5153-5154.
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EVIDENCE FOR SUBMESOSCALE BARRIERS TO MIXING IN THE OCEAN FROM
Ocean submesoscale (2-20 km) mixing processes have major impact on the large scale 
circulation, on the ecological system, and on the dispersion of pollutants. Observing 
and understanding such mixing in the ocean is difficult, yet is crucial for devising better 
parameterizations needed to correctly simulate and predict climate and coastal regions.  
Most ocean and climate models use diffusion-like parameterization for processes on scales 
smaller than the grid resolution, which means that mixing is assumed to be isotropic and 
that dispersion is proportional to the square root of time. We investigate horizontal mix-
ing using a unique data set of surface currents measured by high-frequency radar. Our 
results show the complexity of ocean mixing on scales of a few km and the existence of 
temporary barriers to mixing.  For the first time, these barriers can also be seen by air-
photographs. The existence of such barriers requires a new approach to the way mixing is 
parameterized in ocean and climate models.
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CHARACTERIZATION OF THE MULTI-ANGULAR POLARIZED REFLECTANCE 
FROM COASTAL WATERS
Polarization properties of water leaving radiance provide important information about 
scattering characteristics of marine particles and potentially assist in the retrieval of water 
composition, however, atmosphere, air-water interface and surface roughness impacts 
must be dealt with. To study these effects, a modified Satlantic hyperspectral radiance sen-
sor with very high sensitivity was used to measure polarization components of the water 
leaving radiance for viewing angles from -70 to +70 degrees in  both  scattering planes 
along  several stations in Jamaica Bay and Hudson River, NY, with varying concentrations 
of chlorophyll and mineral particles. Total reflectance spectra, as well as water absorption 
and attenuation spectra were also measured at the same stations together with [CHL], 
organic and inorganic components of TSS from the water samples. Results of these mea-
surements are analyzed and presented together with simulations using a coupled air-ocean 
polarized radiative transfer code to assess the sensitivity of retrieval to errors in the atmo-
sphere model, as well as sensitivity to coastal water parameters. The results of the analysis 
are then used to develop criteria for effective polarization sensors.

Gille, S. T., University of California San Diego, La Jolla, USA, sgille@ucsd.edu
DIURNAL SEA SURFACE TEMPERATURE VARIABILITY FROM SATELLITE 
COMBINED WITH ARGO
The Advanced Microwave Scanning Radiometer for the Earth Observing System (AMSR-E) 
flies on a sun-synchronous orbit, measuring sea surface temperature at approximately 1:30 
am and 1:30 pm local time. In contrast, Argo floats measure upper ocean temperature profiles 
more or less randomly throughout the day. Although Argo floats sample less frequently in 
time than moored buoys can, they have the important advantage of collecting measurements 
at all latitudes and of providing full profiles of upper ocean temperatures. For this work, indi-
vidual Argo temperature profiles were paired with AMSR-E measurements collected within 
48 hours before or after the profile. Temperature differences between Argo and AMSR-E 
show evidence of a clear diurnal cycle, with an amplitude that decreases with increasing 
latitude, from about 0.1C near the equator to 0.02C near 60N/S. The results suggest that 
maximum temperatures occur 2 hours after the AMSR-E daytime overpass, around 3:30 
pm. Minimum temperatures appear to occur just before sunrise, around 5:30 am, though the 
precise phasing of the temperature diurnal cycle appears to vary with latitude.
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Gilligan, M. R., Savanah State University, Savannah, USA, gillganm@savstate.edu
MARINE LABS AND MAJORITY UNDERREPRESENTED INSTITUTIONS CAN 
BUILD PARTNERSHIPS THAT INCREASE UNDERREPRESENTED MINORITY 
PARTICIPATION IN THE MARINE SCIENCES.
Few underrepresented minority (UM) students pursue careers in marine science because 
1) though they attract, retain, and graduate UM students in the sciences and technology 
well, most Majority Underrepresented Institutions (MUIs = institutions where UMs are 
a majority of the student population) do not have programs that introduce students to 
marine science professions and 2) most institutions that do (majority white colleges and 
universities, marine laboratories and oceanographic institutions) have not been widely 
successful recruiting, retaining and graduating and hiring UM students and graduates. 
For example, though they enroll only 13% of the African Americans who are in col-
lege, Historically Black Colleges and Universities (HBCUs) award 40% of the science 
degrees earned by African Americans in the U.S. (NCES).  Savannah State University, an 
Historically Black College and University (HBCU), has built successful marine science 
programs at undergraduate and graduate levels with help from collaborations and part-
nerships with marine laboratories and oceanographic institutions.  More can be done to 
encourage and support partnerships that result in curriculum development and research 
growth at MUIs and outreach development and education growth at marine laboratories.

Gillis, N. K., University of Central Florida, Orlando, USA, ngillis011@yahoo.com;
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GENETIC DIVERSITY AND POPULATION ADMIXTURE CONTRIBUTE TO 
ESTABLISHMENT OF MYTELLA CHARRUANA, AN INVASIVE MUSSEL
Biological invasions are one of the most serious problems confronting the integrity of 
the environment. Mytella charruana, a mussel native to the Pacific coast of Mexico and 
Atlantic coast of South America, was discovered along the coast of central Florida in 2004 
and has since been observed as far as northern Georgia.  We used molecular techniques 
to characterize the genetic variation within and between invasive and native population 
of M. charruana.  We PCR amplified 722 bp of the COI gene from four distinct popula-
tions in Florida and Georgia and from one native population in Colombia.  We found 
surprisingly high levels of genetic diversity within invasive populations of this mussel.  Our 
data do not indicate a depression in genetic diversity owing to the recent founder event.  
Interestingly, a mismatch distribution analysis revealed multimodal distributions for the 
invasive populations, but not so for the native population.  Multimodal distributions are 
expected under a model of population admixture.  Overall, these data provide multiple 
lines of evidence in support of the hypothesis that the invasive populations were founded 
multiple times from historically discreet native populations.
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PLANKTON-RELATED SURFACTANTS IN THE PROBLEM OF VISIBILITY OF FAR 
SHIP WAKES
Ship wakes are present on many photographic and synthetic aperture radar (SAR) images 
made from space. Some of the wake features can extend by tens of kilometers, thus pre-
senting many opportunities for ship detection and monitoring. Surfactants are assumed 
to be a key factor in the formation of slick in the wake centerline. We analyze the role of 
plankton destruction in the total balance of surfactants in the ship wake. The proposed 
mechanism may establish a link between the signatures of ship wake on SAR images and 
the parameters associated with the plankton activity. The measurements of these param-
eters made from the voluntary observing ships, combined with the SAR and photographic 
imagery of wakes, create an opportunity to study this mechanism in wide variety of oce-
anic conditions.

Gilmour, C. C., Smithsonian Environmental Research Ctr, Edgewater, MD, USA, gilm-
ourc@si.edu;

Heyes, A., U. Maryland, Chesapeake Biological Lab., Solomons, MD, USA, heyes@cbl.
umces.ued;

Mitchell, C. P., Smithsonian Environmental Research Ctr, Edgewater, MD, USA, mitch-
ellc@si.edu;

Krabbenhoft, D. P., USGS, Middleton, WI, USA, dpkrabbe@usgs.gov;
Orem, W., USGS, Reston, VA, USA, borem@usgs.gov;
Aiken, G., USGS, Boulder,CO, USA, graiken@usgs.gov;
Mason, R. P., U.Connecticut, Avery Point, CT, USA, robert.mason@uconn.edu
A CROSS-ECOSYSTEM SYNTHESIS OF THE BIOGEOCHEMICAL CONTROLS ON 
MERCURY METHYLATION
Over the past decade, we have examined the biogeochemical controls on net methylmer-
cury production across a number of ecosystems, including coastal zones, estuaries, salt 
and freshwater marshes, and lacustrine systems. We will present a cross-system compila-
tion of the main drivers of net mercury methylation - mercury concentration, sulfate, 
sulfide, general microbial activity and organic matter - on the MeHg content of sediments 
and wetland soils. A general model for the control of net Hg methylation in surfaces sedi-
ments and wetland soils will be presented that includes microbial activity and sediment 
geochemistry. Data to be presented will include new information from high sulfate and 

sulfide coastal sediments and soils in Chesapeake Bay and the mid-Atlantic continental 
shelf and slope. By compiling these data, we can begin to predict the magnitude of net 
MeHg production across different aquatic ecosystems, and the sensitivity of different 
types of ecosystems to changing mercury inputs.  

Giosan, L., Woods Hole Oceanographic Institution, Woods Hole, USA, lgiosan@whoi.edu
DANUBE DELTA: A BIOSPHERE RESERVE AT RISK
Exploited since Neolithic times and engineered for commercial shipping since the early 
18th Century, Danube delta has paradoxically remained one of the most pristine deltas in 
the temperate climate region. For preserving its diverse wetland ecosystem, the delta was 
established as a Biosphere Reserve in 1998. Economic and environmental interests among 
and within riparian nations are often divergent, leading to environmental pressure both 
from upstream factors and from downstream changes in the Black Sea basin. I review the 
state of knowledge on the development of the Danube delta and its functioning in natural 
conditions in order to provide a baseline for identifying anthropogenic threats. Long-term 
pressures on the delta include the acceleration of the sea level rise and the chronic deficit of 
sediments. However, the sediment redistribution inside the delta leading to increased sedi-
mentation and shoaling of deltaic lakes as well as the expansion of commercial navigation 
inside the delta and the growth of the tourist infrastructure are acute problems that should 
immediately be addressed if the delta’s ecosystem is to be preserved into the next century.
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RELATING MICROBIAL DISTRIBUTION TO GEOCHEMICAL GRADIENTS IN 
DEEP-SEA HYDROTHERMAL VENT CHIMNEYS
Recent efforts have sought relate the distribution of microbes to geochemical factors in a 
variety of habitats. Hydrothermal vent sulfides present an ideal setting for such studies due 
to the defined gradients in temperature and geochemical conditions over short spatial dis-
tances. Here we examine the distribution and abundance of microbial phylotypes from the 
inner to outer walls of a hydrothermal vent sulfide (chimney) at the Juan de Fuca Ridge. 
Microbial incubators replete with sterile substrates and temperature arrays were deployed 
in holes drilled within the structures. The inner walls of the chimney are characterized by 
high temperatures (> 300°C) and high concentrations of energetically-rich electron do-
nors. The outer walls of the chimney exhibit near ambient deep-sea temperatures (ca. 2°C) 
and contain high concentrations of potential oxidants. DNA extractions were performed 
on a time-series of deployments (from a few days to over 1 year) to examine changes in 
the microbial community and geochemistry over time. The abundance of select microbial 
phylotypes were determined using qPCR and FISH. The abundances of phylotypes com-
mon to short term deployments (Epsilon-proteobacteria and Crenarchaeota) changed 
over time and were correlated to changes in habitat conditions. Other select phylotypes 
also exhibited significant relationships to geochemical parameters, suggesting links be-
tween microbial physiology and temporal shifts in habitat characteristics.

Girton, J. B., University of Washington, Applied Physics Laboratory, Seattle, USA, girton@
apl.washington.edu;

Yousoufian, K. S., University of Washington, Seattle, USA, krystay@u.washington.edu
DENMARK STRAIT OVERFLOW EDDIES AS A PROXY FOR THERMOHALINE 
CIRCULATION VARIABILITY
Cyclonic eddies observed in satellite sea-surface temperature (SST) imagery are an in-
triguing feature of the Denmark Strait and have been linked to pulsations in the dense 
overflow from the Nordic Seas. We report on a survey of 3 years of 1-km resolution imag-
ery from the Advanced Very-high Resolution Radiometer database, concentrating on both 
annual and interannual variability. As expected, annual cycles are apparent in background 
SST and sea ice extent, but not in eddy size or frequency. Contrary to expectations, we 
find that a significant amount of cloud-free imagery of at least part of the Denmark Strait 
is available in all months of all years, leading to the possibility that the eddies could serve 
as a proxy for overflow variability. Nearly every cloud-free image revealed the presence 
of eddies, with only small deviations in position from the principal pathway along the 
Greenland shelf-break and upper slope. The size and shape of the eddies is variable, rang-
ing from simple bumps in the temperature front to fully-developed spirals. This variation 
appears to be related to pre-existing conditions (including sea ice) as well as to the eddy 
life cycles as they move through the strait following the overflow. The relationship be-
tween these SST eddies and statistics from satellite altimetry and moored current meters 
is also discussed, along with progress toward automated eddy detection algorithms and 
monitoring procedures.
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A MODEL FOR REMOTE CHLOROPHYLL-A RETRIEVAL IN TURBID 
PRODUCTIVE WATERS
The objective of this paper is to calibrate and validate a recently proposed conceptual 
three-band model and its special case, a two-band model, for the retrieval of chlorophyll-a 
concentrations in turbid productive waters. A dataset with 145 samples (Nebraska and 
Iowa lakes and reservoirs) was used for model calibration. Four independent datasets with 
a total of 275 stations (Nebraska and Iowa lakes and reservoirs, Lake Minnetonka, MN 
and Choptank River tributary of Chesapeake Bay) were used for model validation. We 
assessed the accuracy of chlorophyll-a retrieval without re-parameterization of the coeffi-
cients of the models.  Although the water samples contained widely variable chlorophyll-a 
(1.2 to 236 mg/m3, Secchi disk depth (0.18 to 4.1 m), and turbidity (1.3 to 78 NTU), the 
models allowed chlorophyll-a prediction with RMSEs of 9 mg/m3 (three-band model) and 
13 mg/m3 (two-band model). The findings underline the robustness of these models for 
chlorophyll-a retrieval in turbid productive waters.
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DEVELOPMENT OF A LONG TERM IN-SITU WATER SAMPLER, NOCS 
OSMO-SAMPLER
Aquatic environments are dynamic systems that exhibit temporal variability of geochemi-
cal, physical and biological properties. In most cases these changes are unpredictable and 
very difficult to capture during a field trip, or cruise. Specialized long term in situ water 
sampling equipment is necessary in order to study these temporal variations.  A first 
prototype of a long term in situ water sampler (NOCS Osmo Sampler) was developed, 
which is based on MBARI’s Osmo Sampler (Jannasch et al. 2004). Sample chemical 
integrity, and accurate identification of the sampling sequence are the major challenges 
of osmotic samplers that are addressed within this project. The osmotic sampler’s per-
formance was evaluated against conventional sampling. Samples were analyzed with Ion 
Chromatography, for major anions and cations, and collision cell ICP-MS, for trace metals 
(. The osmo sampler has been deployed in local marine environments and a local river. 
Initial results are showing good correlation between manual sampling and NOCS osmo 
sampler, indicating that the proposed osmo sampler can become a useful instrument for 
long term water sampling.
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CLASSIFICATION OF UNDERWATER MULTISPECTRAL IMAGERY FOR CORAL 
REEF MONITORING
Automated classification of underwater images would improve coral reef monitoring 
by reducing costs because image analysis is currently done by hand via point count-
ing. Spectral classification of standard color underwater imagery does not work well for 
distinguishing major bottom types. We built an underwater multispectral camera to test 
whether imagery in narrow spectral bands suggested in the literature were superior to 
standard RGB cameras for classifying underwater images. Results indicate that algorithms 
suggested in the literature require very careful compensation for variable illumination and 
water column attenuation for even marginal success in classifying underwater imagery. 
A new algorithm, however, based on the normalized difference ratio of images at 568 nm 
and 546 nm can reliably segment photosynthetic organisms (corals and algae) from non-
photosynthetic background. Moreover, when this new algorithm is combined with very 
simple texture segmentation, the general cover classes of coral and algae can be discrimi-
nated from the image background with accuracies on the order of 80%. A combination of 
high spectral resolution and texture-based image segmentation may be an optimal meth-
odology for classification of underwater coral reef imagery.
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HARMONIC ANALYSIS OF SOUTHEAST ALASKA TIDAL CURRENTS: SUMNER 
STRAIT AND TONOWEK NARROWS.
NOAA’s National Current Observation Program deployed 42 Acoustic Doppler Current 
Profiler (ADCP) subsurface moorings during the period of May - September 2006 in 
Southeast Alaska throughout the region of Sumner Strait and Tonowek Narrows. Results 
of the harmonic analysis of this unique tidal current data set are described. The time 
span of the deployments varied from 38 to 88 days and the depths of the ADCP stations 
ranged from 9 to 155 m. Ebb currents predominantly were stronger than flood currents. 
Maximum mean speeds were registered during the ebb at Sumner Strait (155 cm/s), 
Warren Channel (139 cm/s) and Tonowek Narrows (123 cm/s) in the upper 10 m of the 
water column. Tidal harmonic amplitude ratios (K1+O1/M2) indicate a strong semidiur-
nal signal at almost all locations at all depths. M2 is the dominant constituent followed by 
S2, N2, K1, M4 and O1. Rotary tidal currents were also encountered during the survey. 
Rotary reduction analysis showed a more detailed picture of the mean current vectors 
throughout a complete tidal cycle.
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OCEAN ACIDIFICATION OF THE GREATER CARIBBEAN REGION 1996 - 2006
The global oceans serve as the largest natural sink for increasing atmospheric carbon di-
oxide (CO2) concentrations. As this CO2 is absorbed by seawater, it reacts to form bicar-
bonate and hydrogen ions resulting in a reduction in seawater pH (or acidification). This 
results in a decrease in the availability of the carbonate ion which has been demonstrated 
to play an important role in calcification for a number of marine organisms. Ocean acidifi-
cation could affect some of the most fundamental biological and geochemical processes of 
the sea in coming decades. Observations obtained in situ from Volunteer Observing Ships 
have been extended using satellite remote sensing and modeled environmental parameters 
to derive estimates of sea surface alkalinity (AT) and surface carbon dioxide partial pres-
sure (pCO2,sw). Pairing estimates of AT and pCO2,sw has permitted characterization of 
the changes in sea surface carbonate chemistry that have transpired over the past decade 
throughout the Greater Caribbean Region as a consequence of ocean acidification. The 
results reveal considerable variability both spatially and seasonally throughout the region. 
As a consequence of ocean acidification, a secular decrease in aragonite saturation state 
(Omega_arg) is observed at a rate of ~ -0.12 ± 0.01 Omega_arg decade-1 (r2 = 0.97, 
P<0.0001).
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PRODUCTION AND OCCURRENCE OF SPECIFIC ORGANIC IRON COMPLEXES 
(SIDEROPHORES AND HEME B) IN THE ATLANTIC OCEAN.
Iron concentrations in the oceans are very low, varying between <0.5 nM in the open 
ocean to approximately 20 nM in coastal waters. Iron is known to influence productiv-
ity and biodiversity in many parts of the world’s oceans. A complete understanding of 
the influence of iron on ocean biology depends on our knowledge of (1) the processes 
controlling iron inputs and losses from the surface of the oceans and the (2) mechanisms 
governing iron uptake and iron utilization by marine organisms. In this presentation we 
describe investigations into two types of iron complexes produced by marine phyto- and 
bacterioplankton. Siderophores are high affinity iron complexing ligands produced by bac-
teria as part of their iron uptake mechanism and hemes are iron porphyrins, produced by 
almost all living organisms and used in many essential metabolic processes. We describe 
the variation in siderophore production, the distribution of siderophores in the dissolved 
phase and the distribution of heme b in particulate material across the different biogeo-
graphical provinces of the Atlantic Ocean. We discuss the implications of their distribu-
tions for iron biogeochemistry in the Oceans.
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OBSERVING STORM-INDUCED SEDIMENT RESUSPENSION PROCESSES IN THE 
MID-ATLANTIC BIGHT WITH SLOCUM GLIDERS
Storm-induced sediment resuspension events are examined using physical/optical sen-
sors deployed on Slocum Gliders. Two types of storm response are found. In summer, 
the intense seasonal stratification limits sediment resuspension even during hurricanes. 
In contrast, winter storms suspend sediment throughout the full water column. The fall 
transition between seasons starts with surface cooling that preconditions the shelf for 
mixing during fall storms. Focusing on a classic fall northeaster, sediment resuspension 
was limited to below the weakening pycnocline early in the storm. After the pycnocline 
was eroded, particles immediately filled the water column. The optical signals suggest 
that suspended particles are likely similar materials, which implies the reduced slope of 
the backscatter profiles is caused by an increase in vertical transport or turbulent mix-
ing. Wave bottom orbital velocities during this time were decreasing, and glider vertical 
velocities show no indication of enhanced vertical velocities reflecting full water column 
Langmuir cells.  We conclude the enhanced mixing is related to the interaction of the 
surface and bottom boundary layers as the stratification is eroded, and the observed vari-
ability is associated with the tide.
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UPWELLING OFF MAURITANIA - TRANSPORTS, PATHWAYS AND 
IMPORTANCE FOR THE VENTILATION OF THE OXYGEN MINIMUM ZONE 
INVESTIGATED IN AN EDDY-RESOLVING MODEL
Intermediate depth ventilation pathways of the Tropical North Atlantic are investigated 
within SOPRAN using an eddy resolving general circulation model. Simulated ‘floats’ are 
deployed in the oxygen minimum zone off West Africa. They are advected using three-
daily velocity fields from a 1/12 degree North Atlantic model. It is found that the water 
leaves the OMZ in a diffusive way rather than in distinguishable currents and that less 
than 5% reach the upwelling off West Africa on decadal time scales. Source regions of 
the upwelled water masses are investigated and found to be mainly the North Equatorial 
Undercurrent for water masses upwelled south of 22°N and the Azores Current for waters 
upwelled north of 22°N. In a simulated tracer release experiment the results of the purely 
advective floats are compared with a passive dye tracer which is subject to both advection 
and diffusion.
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HABS AND EUTROPHICATION: FOCUS ON MID-ATLANTIC
Eutrophication-related HABs are growing in frequency, duration and toxic impacts in 
many parts of the world. This is particularly pronounced in the US in mid- Atlantic estuar-
ies which have been recently rated almost uniformly as highly eutrophic.  The increases in 
eutrophication are the result of rapid increases in population, and in the use of synthetic 
fertilizers, as well as the development of concentrated animal operations. Similar domi-
nant HAB species often occur in these systems. Three points bear emphasis.  First, global 
nitrogen fertilizer use continues to increase as does the fraction that is in organic form, 
resulting in long term alterations in nutrient composition. Second, the physiological strat-
egies by which different groups of algal species acquire their nutrients have become better 
understood.  The common HAB species tend to be mixotrophic, can take advantage of a 
range of multiple sources of nutrients, and alter their nutrition strategies with changing 
light and nutrient conditions as blooms progress. Finally, better monitoring tools are now 
available, including continuous in situ nutrient sensors to track the dynamic short term 
changes which these blooms experience.
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SUBMESOSCALE ANISOTROPY (FRONTS, EDDIES, AND FILAMENTS) AS 
OBSERVED NEAR BERMUDA WITH OCEAN COLOR DATA
Submesoscale and mesoscale physical variability strongly modulate the structure, biomass, 
and rates of marine ecosystems and their functioning in the ocean. Characteristic time 
and space scales of key ocean physical-biological phenomena range from the submeso-
scale (0.3-10 km in space; day-week in time) to mesoscale (10-300km; week-few months).  

In Doney et al. [2003], we characterized for the first time the geographical patterns of 
the magnitude and spatial-scales of mesoscale ocean biological variability globally for a 
single year.  Now, we present interim results characterizing the submesoscale component 
of ocean color variability using semivariogram techniques applied to high spatial resolu-
tion (1 km), regional satellite data near Bermuda.  In the previous work, using SeaWiFS 
standard mapped level 3 products, we were unable to resolve between a true geophysical 
signal in the submesoscale versus instrument noise; here we show that the submesoscale 
(<10km) accounts for approximately 50% of the total resolved variance, the remainder 
found at mesoscales.  Quantification of anisotropic submesoscale variability is an essential 
first step in deriving physical-biological models with parameterizations that may deviate 
significantly from purely physical, conservative tracers.
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BIOLOGICAL IMPACTS ON THE GENERAL CIRCULATION: THE ROLE OF 
WATER CLARITY
This work demonstrates that the carbon cycle (defined broadly) can influence the climate 
system not only through altering the transmission of longwave radiation in the atmo-
sphere, but through altering the absorption of shortwave radiation in the ocean. A series 
of simulations was made in a global coupled climate model where anomalous shortwave 
absorption was removed from different locations. The results demonstrate that anomalous 
absorption can have profound impacts on the global circulation. Increasing shortwave 
penetration in the central Pacific subtropical gyres tends to spin up the Hadley circulation, 
while increasing it over the shadow zones tends to warm the cold tongue and decrease the 
Walker circulation. The effects of such changes in atmospheric circulation include shifts in 
gyre boundaries, changes in watermass transformation pathways and shifts in a number of 
overflows.  We explore implications for the feedbacks of climate change on biogeochemi-
cal cycles, past changes in climate, and for potential impacts of mitigation strategies such 
as iron fertilization.
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PRELIMINARY INSIGHT FROM THE FIRST GENOME SEQUENCE OF A 
HARMFUL ALGAL BLOOM SPECIES, THE BROWN TIDE ALGA, AUREOCOCCUS 
ANOPHAGEFFERENS
Aureococcus anophagefferens is the causative species of harmful brown tide blooms 
which have plagued the eastern US seaboard for more than twenty years.  While brown 
tides can be sporadic, the concurrent outbreak of massive A. anophagefferens blooms 
in NY, NJ, and MD during 2007 attested to their persistence and pervasiveness.  The 
sequence of the A. anophagefferens genome has been completed by the Department of 
Energy’s Joint Genome Institute, a process which will facilitate a better understanding of 
this organism’s ecology, as well as provide impetus for the development of novel molecular 
tools.  A combination of expressed sequence tags (ESTs, ~50,000) and raw genomic data 
(~7-fold coverage of the organism’s 56 megabase genome) have been completed and are 
undergoing analysis.  Preliminary bioinformatic predictions suggest that > 11,500 iden-
tifiable genes exist within the genome.  Aureococcus contains multiple genes which are 
consistent with its ecology, including genes involved in the transport and metabolism of 
complex forms of organic nitrogen. This preliminary introduction to the A. anophagef-
ferens genome will emphasize the presence and expression of genes involved in nutrient 
utilization and cycling, and photosynthesis.
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WAVEFRONT STABILITY IN AN INHOMOGENEOUS OCEAN
Underwater sound, surface and internal gravity waves propagate in the ocean over long 
distances, while experiencing multiple scattering by environmental inhomogeneities with 
spatial scales small compared to the propagation range but large compared to the wave-
length. Observations of underwater acoustic fields with vertical line arrays and numerical 
simulations of long-range sound propagation in an ocean perturbed by internal gravity 
waves indicate that acoustic wavefronts are much more stable and predictable than the 
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rays comprising these wavefronts. This paper provides a theoretical explanation of the 
phenomenon of wavefront stability. It is shown analytically that, at propagation ranges 
that are large compared to the correlation length of the environmental perturbations, end 
points of rays launched from a point source and having a given eikonal (phase) are scat-
tered primarily along the wavefront corresponding to the same eikonal in the unperturbed 
environment. Roles of wave dispersion and of scalar (sound speed, buoyancy frequency, 
ocean depth) and vector (current velocity) environmental inhomogeneities are analyzed. 
An intuitive physical explanation of the theoretical results is proposed. The relative 
stability of wavefronts compared to rays is shown to follow from Fermat’s principle and 
dimensional considerations. Implications of the results for ocean acoustic tomography and 
predictability of tsunami travel times over an uncertain bathymetry are discussed.
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COMPARATIVE HEAVY METALS PROFILES IN BOTTON SEDIMENTS FROM A 
STRONGLY CONTAMINATED BAY AND AN ADJACENTE PRISTINE BAY
Sepetiba bay is a semi-enclosed lagoon (447 km2) located 60 km western from Rio de 
Janeiro city. It is severely contaminated with heavy metals, in particular Zn and Cd. In 
contrast, Ribeira bay, located nearby, is an important tourist resort of Rio de Janeiro state. 
Although much less impacted, this site receives the liquid effluents from Angra dos Reis 
nuclear power plants and hosts a large number of private marinas. Bottom sediment cores 
were sampled at four stations inside Ribeira bay and dated by 210Pb. Constant sedimenta-
tion rates were observed with a gradient from its back-end to its discharge opening to Ilha 
Grande bay, with values from <0.1 cm y-1 to 0.34 cm y-1. Additionally, a sediment core 
was taken at the Sepetiba bay northern coast, near the discharge of its main contribu-
tor rivers, taken as its more contaminated area. Lead-210 dating was shown a variable 
sedimentation rate pattern, with changes coincident with man-made modification on its 
drainage basin as channeling. Comparing the metal content of sediments from both re-
gions, only the concentrations of Zn and Cd in Sepetiba bay can be taken as significatively 
altered in relation to Ribeira bay.
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FROM LOCAL TO EXTREME ENVIRONMENTS (FLEXE) - BRINGING THE DEEP-
SEA TO THE GLOBE NETWORK
While deep-sea extreme environments are a great hook for learning, helping K-12 students 
understand these complex, remote environments at a deeper level is challenging. FLEXE is 
an innovative project of the GLOBE Program that involves middle and high school students 
in comparative studies using data from multiple sources including their local environment 
and the deep-sea, and engages students in facilitated interactions with deep-sea research-
ers. The FLEXE approach helps students understand inaccessible systems by comparing 
them with ones that are more familiar. Providing students with web access to scientists 
further engages students’ interests. FLEXE is a partnership of the NSF Ridge2000 research 
program and GLOBE and includes the expertise of Penn State’s Center for Science and 
the Schools, international collaborations with InterRidge and ChEss, and MMS. GLOBE 
is a web-based earth system science education program that is currently in 109 countries, 
implemented in over 17,000 schools worldwide and includes an extensive network of part-
ners and trainers to engage teachers and students. FLEXE benefits deep-sea scientists by 
providing ways to contribute meaningfully without requiring too much time or expertise.
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CCE-LTER: TEMPORAL VARIABILTIY OF PHYTOPLANKTON COMMUNITY 
STRUCTURE IN THE CALIFORNIA CURRENT ECOSYSTEM
Phytoplankton community structure has been characterized on 12 cruises to the 
California Current Ecosystem and at two shore stations since 2004 using size fractionation 
of Chl a and taxon-specific pigments (chlorophylls and carotenoids).   The size and taxo-
nomic structure of the phytoplankton community covaries with total phytoplankton bio-
mass (TChl) in predictable patterns.  For example, 1.the abundance of larger size classes as 
well as diatoms and dinoflagellates is very low, albeit significant, at low levels of TChl but 
increases once an abundance threshold is passed; 2. the pigment-biomass of non-bloom 
forming taxa varies as an asymptotic function of TChl, saturating at high levels of phyto-
plankton biomass.  The variability of these patterns will be explored and deviations from 
these patterns will be studied.  We will determine if changes in these patterns are indica-
tors of community state and determine the effects of temperature, nutrient supply rates 
and isolation on deviations of individual measurements from the patterns.  The objective 
of this work is to develop a metric for phytoplankton community structure that can be 
used to monitor its state and changes thereof over time.
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wivedi@rediffmail.com

INTERANNUAL TRENDS IN PHYTOPLANKTON DYNAMICS IN THE ARABIAN 
SEA LINKED TO EURASIAN WARMING
For the past seven years, the western half of the Arabian Sea has witnessed a >300%  
increase in summer-time phytoplankton blooms due to strengthening of the southwest  
monsoon winds and intensification of coastal upwelling caused by the warming trend over 
Eurasia. Our recent observations show that the warming trend is undermining convective 
mixing responsible for nutrient enrichment during the boreal winter component of the 
monsoon cycle. Consistent with the weakening trend of winter convective mixing, winter-
time concentrations of phytoplankton have been on the decline in the eastern Arabian 
Sea. In the western Arabian Sea however, chlorophyll concentrations have been on the 
rise. We present data to show that this unusual increase in phytoplankton biomass seen in 
the ocean color data is being caused by unprecedented blooms of N. miliaris, whose ap-
pearance appears to be tied to mesoscale eddy activity and the uplift of subsurface, nutri-
ent-rich, oxygen-poor waters seen off the coast of Oman.

Goh, G., Yonsei University, Seoul, Republic Of Korea, larar20@yonsei.ac.kr;
Noh, Y., Yonsei University, Seoul, Republic Of Korea, noh@yonsei.ac.kr;
Raasch, S., University of Hannover, Hannover, Germany, raasch@muk.uni-hannover.de
CONVECTIVE DEEPENING OF THE OCEAN MIXED LAYER SIMULATED BY LES
The deepening of the ocean mixed layer under the various conditions of surface cooling, 
wind stress and Coriolis force was investigated by LES. Analysis of the LES data provides 
the information on the effects of convection, shear stress, and Coriolis force on the 
entrainment, in comparison with the nonpenetrative deepening. We also obtained the 
evolutions of profiles of temperature, salinity, velocity, and their fluxes, and examined the 
nonlocal mixing of heat and momentum. Based on the analysis results, we suggested the 
parameterization of convective mixing.

Golan Duncan, R., Rutgers University, New Brunswick, NJ, USA, rgduncan@rci.rutgers.edu;
McDonnell, J. D., Rutgers University, New Brunswick, NJ, USA, mcdonnel@marine.

rutgers.edu;
Glenn, S. M., Rutgers University, New Brunswick, NJ, USA, glenn@marine.rutgers.edu
DEVELOPING INSTRUCTIONAL MATERIALS IN MARINE SCIENCE THAT BRING 
REAL-TIME DATA INTO THE SCIENCE CLASSROOM:  A COLLABORATIVE 
MODEL FOR DESIGN
Ocean Observatory Systems (OOS) make available a diverse array of large data sets that 
are easily accessible and provide a unique opportunity to develop inquiry-based learn-
ing environments in which students can explore many important questions that reflect 
current research trends in ocean science. However, developing educationally sound cur-
riculum materials that foster an understanding of ocean science ideas and practices is a 
challenging endeavor for many reasons. In this session we will describe the efforts of the 
Centers for Ocean Sciences Education Excellence - Mid Atlantic (COSEE MA) to develop 
instructional materials, in which students use real-time-data (RTD) to generate explana-
tions about important ocean phenomena. We will discuss our challenges and successes in: 
(a) developing an effective collaborative design team composed of scientists, educational 
researchers, and teachers; (b) using education frameworks to guide the design of scaffold-
ed curriculum materials in science; (c) developing and implementing teaching supports 
both in the curriculum materials and in associated professional development workshops; 
(d) developing a research agenda for studying the effectiveness of the curriculum materials 
as they are used in real classrooms.

Golbuu, Y., Palau International Coral Reef Center, Koror, Palau, ygolbuu@picrc.org;
Fabricius, K., Australian Institute of Marine Science, Townsville, Australia;
Richmond, R. H., University of Hawaii, Honolulu, USA
THE IMPACT OF WATERSHED DISTURBANCE ON ADJACENT CORAL REEF 
COMMUNITIES IN BABELDOAB, PALAU, MICRONESIA
Reefs adjacent to four watersheds in Babeldoab, Palau, Micronesia, with differing levels 
of land use and development were studied to determine the impact of discharges from 
watersheds on coral reef communities and essential reef processes.  The amount of sedi-
ments, coral cover, coral diversity and coral recruitment were measured to determine the 
conditions of the reefs and how they differed according to the level of watershed activity.  
Reefs adjacent to watersheds with high levels of land use and development had high levels 
of sedimentation, low coral cover, and low diversity and recruitment, while reefs adjacent 
to less disturbed watersheds had low levels of sedimentation, high coral cover, diversity 
and recruitment.  Results shared with the affected villages were applied to corrective 
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measures including mangrove protection.  The results of this study show that coral reef 
management must focus on integrated watershed approach, in order to minimize the level 
of destruction to adjacent coral reef communities.

Goldman, E. A., Dauphin Island Sea Lab, Dauphin Island, USA, egoldman@disl.org;
Liefer, J. D., Dauphin Island Sea Lab, Dauphin Island, USA, jliefer@disl.org;
Smith, W., Alabama Department of Public Health, Mobile, USA;
Park, K., Dauphin Island Sea Lab, Dauphin Island, USA;
MacIntyre, H. L., Dauphin Island Sea Lab, Dauphin Island, USA
SEASONAL VARIATION IN NUTRIENTS AND MICROALGAL COMMUNITY 
COMPOSITION IN MOBILE BAY, ALABAMA, AND THE NORTHERN GULF OF 
MEXICO
A transect was sampled from Mobile Bay, Alabama to 40 km offshore at monthly to 
bi-monthly intervals from March, 2007. Horizontal salinity gradients ranged from 8 to 
18 PSU in surface waters. Temperature ranged from 16 to 32 C. Maxima in chlorophyll 
concentrations and total microalgae numbers were associated with maxima in nutrient 
concentration. Nutrient concentrations were in turn inversely correlated with salinity, 
indicating the importance of Mobile Bay as a source. The highest chlorophyll concentra-
tions were found in July-August. The highest cell counts were found during a bloom of 
the dinoflagellate Prorocentrum minimum in March inside Mobile Bay. The community 
composition showed a seasonal succession from dinoflagellate- to diatom-dominance in 
spring, followed by mixed assemblages of chlorophytes, prasinophytes and cryptophytes 
in summer. There were also horizontal gradients, with dinoflagellate-dominance occurring 
only in Mobile Bay during the Prorocentrum. There were higher proportions of prasino-
phytes in Mobile Bay and higher proportions of chlorophytes offshore in the mixed-flagel-
late assemblage in summer.

Goldsmith, S. T., The Ohio State University, Columbus, USA, goldsmith.35@osu.edu;
Johnson, B. M., The Ohio State University, Columbus, USA, johnson.2663@osu.edu;
Carey, A. E., The Ohio State University, Columbus, USA, carey@geology.ohio-state.edu
WEATHERING AND CO2 CONSUMPTION POTENTIAL OF ANDESITIC-DACITIC 
TERRAINS, DOMINICA, LESSER ANTILLES
Previous studies of chemical weathering on high standing islands (HSIs) have shown some 
of the highest observed rates of chemical weathering and associated CO2 consumption 
yet reported. Recent geochemical studies of andesitic-dacitic terrains in New Zealand, 
Guadeloupe, and Martinique have reported silicate weathering rates and CO2 consump-
tion so high that they fall only in the range previously determined for basaltic terrains, 
which are the highest known globally. While andesitic-dacitic material composes a sig-
nificant amount of terrains for HSIs, the paucity of stream gauges in these locations has 
limited determinations of chemical weathering product fluxes. The Commonwealth of 
Dominica (750 km2), an island in the Lesser Antilles, is largely characterized by andes-
itic-dacitic volcanism ranging in age from 7 Ma to the present. In July 2006, streamwater 
samples were collected and manual stream gauging was performed in 15 watersheds 
throughout Dominica. Silicate fluxes and associated CO2 consumption determined from 
this study are amongst the highest known. Chemical fluxes calculated from this study 
confirm the weathering potential of andesitic-dacitic terrains and that additional studies of 
these terrains are warranted.

Gomes, K. J., MBARI, Moss Landing, CA, USA, kgomes@mbari.org;
Edgington, D., MBARI, Moss Landing, CA, USA, duane@mbari.org;
Herlien, R., MBARI, Moss Landing, CA, USA, bobh@mbari.org;
O’Reilly, T. C., MBARI, Moss Landing, CA, USA, oreilly@mbari.org;
Liu, Y., NCSA, Urbana, IL, USA, yongliu@ncsa.uiuc.edu;
Butler, R., NCSA, Urbana, IL, USA, rbutler@ncsa.uiuc.edu;
Freemon, M., NCSA, Urbana, IL, USA, mfreemon@ncsa.uiuc.edu;
Welch, V., NCSA, Urbana, IL, USA, vwelch@ncsa.uiuc.edu;
Arrott, M., CalIt2, La Jolla, CA, USA, marrott@ucsd.edu;
Howe, B., University of Washington - APL, Seattle, WA, USA, howe@apl.washington.edu
CYBERINFRASTRUCTURE AND MIDDLEWARE APPLIED TO OCEAN 
OBSERVING SYSTEMS
Engineers and scientists at the Monterey Bay Aquarium Research Institute (MBARI), 
Scripps Institute of Oceanography (SIO), National Center for Supercomputing 
Applications (NCSA), and the University of Washington (UW) have spent time building 
technologies to enable science on ocean observatories. From our experience building ob-
serving technologies we have learned many valuable lessons about supporting long-term 
observations consisting of large numbers of heterogeneous instruments.  This collabora-
tion is now applying those technologies and lessons learned to the next generation of cy-
berinfrastructure.  This application covers a wide range of observatory functionality from 
plug and work instrument interfaces, to the application of observatory-wide functionality 
on an Enterprise Service Bus (ESB).  We will discuss how the ESB technology enables us to 
apply cross-cutting features such as policy enforcement.  We will illustrate how we applied 
this group of cyberinfrastructure technologies to deployed instrumentation and how we 
are using that existing infrastructure to develop and test other technologies to meet the 
issues associated with large-scale, federated ocean observatories.

Gong, D., Rutgers University, New Brunswick, USA, donglai@marine.rutgers.edu;
Glenn, S. M., Rutgers University, New Brunswick, USA, glenn@marine.rutgers.edu;
Castelao, R. M., Rutgers University, New Brunswick, USA, castelao@marine.rutgers.edu;
Kohut, J. T., Rutgers University, New Brunswick, USA, kohut@marine.rutgers.edu;
Schofield, O., Rutgers University, New Brunswick, USA, schofield@marine.rutgers.edu
CHARACTERIZING SUMMER TIME SHELF-SLOPE EXCHANGE PROCESSES ON 
THE NEW JERSEY SHELF
Fleet of autonomous Webb gliders occupied cross-shelf transects on the New Jersey out-
ershelf to study slope water intrusions during summer 2006.  Coordinated sweeps at the 
outershelf crossed the climatological location of the foot of the shelf-slope front.  Depth-
averaged currents flowed 10 cm/sec along-shelf to the southwest, indicating a transit time 
of 7-10 days for features through the study site.  Four types of slope water salinity intru-
sions were identified: surface, pycnocline, sub-pycnocline, and bottom-intrusions.  The 
pycnocline intrusions were affected by strong shelf stratification.  Sub-pycnocline intru-
sions were possibly associated with the separation of the bottom boundary layer at the 
foot of the shelf-slope front.  The intrusions were persistent and highly variable in space 
and time, likely forced by offshore eddies.  On average the mid-depth intrusions could 
together account for one-third of the slope water salt in the sampling volume.  Tropical 
Storm Ernesto dissipated and mixed away significant portion of the intrusions.  The glid-
ers enabled quantitative understanding of initiation, spatial distribution and dissipation of 
the highly dynamic shelf-slope exchange process.

Goni, G. J., National Oceanic and Atmospheric Administration/Atlantic Oceanographic 
and Meteorological Laboratory, Miami, USA, gustavo.goni@noaa.gov;

Snowden, D. P., National Oceanic and Atmospheric Administration/Atlantic Oceanographic 
and Meteorological Laboratory, Miami, USA, derrick.snowden@noaa.gov;

Baringer, M. O., National Oceanic and Atmospheric Administration/Atlantic Oceanographic 
and Meteorological Laboratory, Miami, USA, molly.baringer@noaa.gov;

Molinari, R., University of Miami, CIMAS, Miami, USA, bob.molinari@noaa.gov
THE ROLE OF THE SHIP OF OPPORTUNITY PROGRAM IN THE GLOBAL OCEAN 
OBSERVING SYSTEM
The Ship Of Opportunity Program (SOOP) is an international program coordinated by 
the World Meteorological Organization (WMO) and the International Oceanographic 
Commission (IOC). The primary goal of the SOOP is to fulfill upper ocean thermal data 
requirements established by the international oceanographic community. The SOOP is 
directed primarily towards the continued operational maintenance and coordination of 
the eXpendable BathyThermograph (XBT) network, but other types of measurements are 
made (TSG, CTD, ADCP, pCO2). Upper ocean observations provided by the program 
are assimilated into ocean models and the results support the operational needs of global 
fisheries, shipping, defense industries as well as climate and weather prediction efforts. 
Ships from the SOOP also deploy other instruments such as satellite tracked surface drift-
ers and profiling floats. In this presentation we emphasize XBT transects maintained by 
NOAA. These transects are operated in three different deployment modes characterizing 
the spatial and temporal sampling frequency: low density, frequently repeated and high 
density. We present a summary of all the XBT deployments made during the last decade 
in each of these modes along with several key scientific contributions.

Goni, M. A., COAS, Oregon State University, Corvallis, USA, mgoni@coas.oregonstate.edu;
Alleau, Y., COAS, Oregon State University, Corvallis, USA, yalleau@coas.oregonstate.edu;
Woodworth, M. P., University of South Carolina/Dept. Geological Sciences, Columbia, 

USA, mwoodworth@geol.sc.edu;
Thunell, R. T., University of South Carolina/Dept. Geological Sciences, Columbia, rt-

hunell@geol.sc.edu
HIGH RESOLUTION RECORD OF ORGANIC MATTER FLUXES IN THE CARIACO 
BASIN OVER THE PAST TWO MILLENNIA
The Cariaco Basin provides a unique opportunity to investigate climatic and oceano-
graphic phenomena in the tropics at a variety of time scales ranging from seasonal to 
millennial.  The focus of this investigation was to determine the compositional changes 
in the export of organic matter from the euphotic zone and link them to physical forcings 
(e.g., upwelling/stratification intensity, precipitation/runoff) and climatic phenomena (e.g., 
migration of the intertropical convergence zone - ITCZ).  In this paper, we evaluate these 
changes by determining the elemental (carbon:nitrogen ratios), stable isotopic (delta-13C 
and delta-15N) and biomarker (sterols) compositions of sinking particles and accumulated 
sediments from the eastern sub-basin of Cariaco.  The sample set includes sediment-trap 
samples, collected bi-weekly for several years as part of the Cariaco - Ocean Time series, 
surface sediments collected via multi-core and deeper sediments collected via gravity core.  
We examine the seasonal and inter-annual differences in the sinking organic matter flux 
and composition and use these results to inform our interpretation of the accumulation 
fluxes and compositions determined from the combined multi-core, gravity-core records.  
The sediment record, which expands the last 2,000 years or accumulation study, with a 
time resolution of about 5 years, is used to evaluate changes in the oceanographic condi-
tions in Cariaco Basin during the late Holocene.
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Gonsior, M., University of California, Irvine, Irvine, USA, mgonsior@chemistry.otago.
ac.nz;

Peake, B. M., University of Otago, Dunedin, New Zealand, Barrie Peake [Bpeake@chem-
istry.otago.ac.nz];

Cooper, W. J., University of California, Irvine, Irvine, USA, wcooper@uci.edu;
Cooper, W. T., Florida State University, Tallahassee, USA, cooper@chem.fsu.edu
SUNLIGHT-INDUCED CHANGES IN THE MOLECULAR COMPOSITION OF DOM 
IN THE CAPE FEAR RIVER BY ULTRAHIGH RESOLUTION ELECTROSPRAY FT-
ICR, EEM AND UV/VIS
After 21 h irradiation, the EEM fluorescence decreased rapidly (40 %) in the more saline 
Cape Fear River Estuary sample (salinity: 13.6) compared to only 23 % in the freshwater 
end-member. The absorbance decreased only by 10 % for the saline sample to less than 1 
% for the sample from the freshwater end-member. Hence, the photodegradation induced 
by 21 h solar irradiation is 4-fold higher for fluorescent compounds compared to light 
absorbing compounds. Results from ultrahigh resolution Electrospray Ionization Fourier 
Transform Ion Cyclotron Resonance Mass Spectrometry (ESI-FT-ICR-MS) showed that 
highly unsaturated molecular masses changed to saturated masses during solar irradiation 
indicated by an increase in the H/C ratios and a decrease in the oxygen-subtracted double 
bond equivalents (DBE-O) values. ESI-FT-ICR-MS results also support the results from 
the EEM fluorescence and absorbance measurements, that photodegradation was much 
more pronounced in the more saline sample from the Cape Fear River Estuary compared 
to the freshwater end-member. Highly unsaturated masses were destroyed during solar 
irradiation to be replaced by new and more saturated masses.

González-Marrero, R. L., University of Puerto Rico, Río Piedras, Puerto Rico, rlgonzalez-
marrero@yahoo.com 

Yoshioka, P. M., University of Puerto Rico, Mayagüez , Puerto Rico, p_yoshioka@cima.
uprm.edu

EFFECTS OF STATUS AND DENSITY OF A THREATENED CORAL SPECIES, 
ACROPORA CERVICORNIS, ON CORAL REEF FISH RECRUITMENT: 
IMPLICATIONS ON FISHERIES MANAGEMENT
Acropora cervicornis, a “threatened” Caribbean coral species (U.S. ESA, 2006), is an im-
portant reef builder. Since it is structurally complex (i.e. density/health status of thickets) 
and often occurs in large monospecific patches, it is thought to be an important habitat 
for coral reef fish recruitment, including commercial fishes. Therefore, its recent demise 
could result in significant reduction in the abundance and diversity of coral reef fish as-
semblages. This study is aimed to understand the effect of status (i.e. alive/dead) and 
density (5, 20 and 25 branches) of A. cervicornis on fish recruitment. Fish abundance and 
diversity were estimated every 2 weeks for 5 months. Data was analyzed following a two-
factor design which involved manipulation of coral density (3 levels) and status (2 levels). 
No detectable effect between live/dead treatments was found; however recruitment was 
dependent on coral density (G = 41.21, df=2, P < 0.001). Preliminary results show that 
structural complexity is the major factor affecting fish recruitment being Haemulon spp. 
the most abundant species (96.52%, n=2588). This highlights the importance of density as 
a key factor for fisheries management.

Gonzalez-Lopez, J. O., University of Puerto Rico - Mayaguez Campus, Mayaguez, Puerto 
Rico, ocean.gonzalez@gmail.com;

Morell-Rodriguez, J. M., University of Puerto Rico - Mayaguez Campus, Mayaguez, 
Puerto Rico, jmorell@uprm.edu;

Capella, J., University of Puerto Rico - Mayaguez Campus, Mayaguez, Puerto Rico, jca-
pella@caribe.net

THE INTENSIFICATION OF HURRICANE GEORGES IN THE EASTERN CARIBBEAN 
REGION THROUGH ITS INTERACTION WITH AN ANTICYCLONIC EDDY
Hurricane Katrina intensified upon moving over an area of positive sea surface height 
anomaly (SSHA) in the Gulf of Mexico, therefore fueling interest in understanding oce-
anic mesoscale eddy - tropical cyclone interactions.  Oceanic heat content (OHC) in the 
area where Katrina interacted with the anticyclonic eddy was found to be high, ranging 
from 23.90 - 33.46 Kcal/cm^2. The Western Tropical Atlantic and the Eastern Caribbean 
region exhibit considerable anticyclonic activity, suggesting the occurrence of particularly 
elevated OHC areas in this region. A study of four tropical cyclone systems in the Eastern 
Caribbean (EC) region has shown that SSHA exerts a greater influence on OHC than sea 
surface temperature (SST) does. In the EC Hurricane Georges was the only one among 
these four systems that moved over waters with comparable OHC (38.5 to 43.5 Kcal/
cm^2) to that of the Katrina case and the only system to undergo a similar intensification.

Goodbred, S. L., Vanderbilt University, Nashville, USA, steven.goodbred@vanderbilt.edu;
Rogers, K. G., Vanderbilt University, Nashville, USA, kimberly.g.rogers@vanderbilt.edu;
Weinman, B. A., Vanderbilt University, Nashville, USA, beth.weinman@vanderbilt.edu;
Pate, R. D., Vanderbilt University, Nashville, USA, russell.d.pate@vanderbilt.edu
FROM ALL SIDES - REAL AND PERCEIVED THREATS IN THE BENGAL DELTA
Among a long list of potential threats to sustainability of the Ganges-Brahmaputra delta 
and its 150 million occupants, which pose the greatest risks? Sea-level rise is regarded 
as a critical threat to ~40,000 km2 of the delta <3 meters in elevation. However, various 
inundation scenarios do not account for high rates of vertical accretion or morphody-
namic feedbacks between the deltplain and inner shelf. At least 200 million tons of the 
river’s annual sediment load is trapped in this zone, largely during the period of elevated 

sea level and high discharge forced by the summer monsoon. Furthermore, tide-gauge 
records from much of the delta indicate sea-level rise rates less than the global average. 
Thus, scenarios of large-scale inundation in the coming century may be mitigated through 
natural system responses and feedbacks. In contrast, anthropogenic effects on the delta 
are greatest during the 8-month dry season when the sedimentary system is comparatively 
inactive. At this time, the impact of water diversion on channel stability, groundwater 
extraction on local subsidence, and resulting saltwater intrusion may represent a greater 
threat to the regional population.

Goodman, L., UMASSD SMAST, New Bedford, USA, lgoodman@umassd.edu;
Wang, Z., UMASSD SMAST, New Bedford, USA, zwang@umassd.edu
AUV TURBULENCE OBSERVATIONS IN LOCO
As a part of the program Layer Organization of the Coastal Ocean (LOCO) turbulence and 
fine scale data were collected. The observational approach was to deploy the T-REMUS ve-
hicle which contains a variety of the micro and fine scale sensors as well as a variety of sup-
porting “hotel” sensors which monitor vehicle motion, and its position and performance. 
Four regimes of turbulence are identified. These are: (1) a surface “micro” frontal region of 
intrusion of warm water; (2) a large amplitude solitary wave region; (3) a bottom boundary 
layer region; and (4) a region of strong isopycnal following turbulence. The largest values 
of turbulence are observed in the “micro” frontal intrusion region which occurred near 
the surface. Turbulence in this region appears to be the result of vertical shear driven by a 
very strong horizontal gradient in the density field. Use of geostrophy  to obtain the vertical 
shear results in a Richardson number less than 1. Observed regions of large solitary waves 
are not always coincident with strong turbulence but almost always are associated with a 
large overturn, suggesting the possibility of capturing the beginning of a breaking Kelvin-
Helmholtz like instability which has not yet evolved into active turbulence. Discussion of 
the relationship of these turbulence features with that of thin layers will also be presented.

Goodman, P. J., University of Arizona, Tucson, USA, pgoodman@email.arizona.edu;
Russell, J. L., University of Arizona, Tucson, USA, jrussell@email.arizona.edu
MIOCENE OCEAN CIRCULATION: CLIMATE VARIABILITY AND AN OPEN 
PANAMANIAN SEAWAY
An ocean general circulation model coupled to an atmospheric energy-balance model is used 
to explore the effects of an open Panamanian Seaway on global climate variability. During 
the Late Miocene, before the closure of the Panamanian Seaway, the background state of the 
global ocean and atmosphere had a significantly different thermal structure throughout the 
tropics. We compare the results from the model simulation with paleoproxy evidence for 
a warmer climate.  Differences in heat content, salinity, circulation and wave dynamics are 
analyzed and possible implications for ENSO in a warming world are discussed.

Goodwin, K. D., NOAA, San Diego, USA, kelly.goodwin@noaa.gov
EMERGING TECHNOLOGIES FOR PUBLIC HEALTH APPLICATIONS OF 
COASTAL OBSERVING SYSTEMS
This presentation will provide an overview of how molecular methods offer the possibility 
of rapidly identifying multiple genetic signatures with the aim of better protecting human 
health and coastal resources. Targets of interest include fecal-indicating bacteria, harmful 
algae, pathogens, source tracking markers, and markers of toxicity or infectivity. Coastal 
water quality is the main focus of research, although there is growing concern that sand 
and sediment may also require evaluation. A variety of biosensing approaches (DNA, 
RNA, immunological) are being explored, and efforts are underway to provide portable 
and field-deployable biosensors for integration into monitoring programs and into the 
Integrated Ocean Observing System (IOOS). Successful integration of biosensors into 
coastal observing systems requires improvements in the ability to detect nucleic acids 
in dilute environmental matrices and a better understanding of the molecular microbial 
diversity of coastal environments.

GOPALAKRISHNAN, G., STEVENS INSTITUTE OF TECHNOLOGY, HOBOKEN, 
USA, ggopalak@stevens.edu;

BLUMBERG, A., STEVENS INSTITUTE OF TECHNOLOGY, HOBOKEN, USA, Alan.
Blumberg@stevens.edu;

BRUNO, M., STEVENS INSTITUTE OF TECHNOLOGY, HOBOKEN, USA, Michael.
Bruno@stevens.edu

ASSIMILATION OF HF RADAR DATA INTO OCEAN CIRCULATION MODEL 
DURING AN EXTREME WEATHER EVENT
A HF Radar based surface current observation system has been developed in Raritan Bay, 
NJ and the New York Bight Apex, which consist of four standard range (25MHz) Coastal 
Ocean Dynamics Application Radar (CODAR) Seasonde systems located at Sandy Hook, NJ; 
Breezy Point, NY; Bayshore Water Front Park, NJ; and on the south shore of Staten Island, 
NY. The present work focuses on the utilization of the HF Radar data by assimilating it into 
an estuarine and coastal ocean circulation model which provides nowcasts and forecasts for 
the study domain. This model, forced by an extensive real-time observational network, is 
called the New York Harbor Observing and Prediction System (NYHOPS), which is based 
on the Estuarine Coastal and Ocean Model (ECOM). Assimilation of HF Radar data into the 
NYHOPS model is performed using a nudging scheme. An extreme weather event of high 
wind and coastal flooding were considered for the data assimilation experiment. The assimi-
lated model simulations were critically analyzed with respect to density profile variations and 
coastal upwelling / downwelling processes measured during this extreme weather event
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Gopalan, B., Johns hopkins University, Baltimore, USA, balaji@jhu.edu;
Malkiel, E., Johns hopkins University, Baltimore, USA, malkiel@jhu.edu;
Karp-Boss, L., University of Maine, Baltimore, USA, lee.karp-boss@maine.edu;
Sheng, J., University of Kentucky, Baltimore, USA, sheng@engr.uky.edu;
Katz, J., Johns hopkins University, Baltimore, USA, katz@jhu.edu
DIFFUSION OF PARTICLES IN ISOTROPIC TURBULENCE USING HIGH SPEED 
DIGITAL HOLOGRAPHIC CINEMATOGRAPHY
High speed in-line digital holographic cinematography is used for studying turbulent 
diffusion of several particles: slightly buoyant 0.5-1.2mm diesel droplets (our primary 
focus), 50microns neutral density particles and the phytoplankton Cosinodiscus Radiatus 
(60-80microns). Experiments are performed in a 50x50x70mm3 sample volume in a 
controlled, nearly isotropic turbulence facility. Diffusion rate is calculated by integration 
of the Lagrangian velocity autocorrelation. Droplet diffusion rate in horizontal (Dx) and 
vertical direction (Dy) is lower than that of fluid at low turbulence level and exceeds it 
at higher turbulence level. Dx is greater than Dy for most of the data due to horizontal 
droplet velocity RMS exceeding the vertical one. The vertical droplet diffusion timescale 
(Ty) is higher than the horizontal timescale (Tx). The droplet diffusion coefficient scaled 
by quiescent rise velocity (Uq) times turbulence integral length scale, Uq2Tx or Uq2Ty 
monotonically increases as a function of fluid RMS scaled by Uq. Experiments with phy-
toplanktons, in salt water with Kolmogorov scale (k) 1mm as observed in the ocean, show 
that since phytoplankton size ~ (1/15)k their diffusion is similar to fluid diffusion.

Gordon, A. L., Lamont-Doherty Earth Observatory, Palisades, NY, USA, agordon@ldeo.
columbia.edu;

Susanto, R. D., Lamont-Doherty Earth Observatory, Palisades, NY, USA, dwi@ldeo.co-
lumbia.edu;

Wijffels, S., CSIRO, Hobart, Australia, Susan.Wijffels@csiro.au;
Sprintall, J., Scripps Institution of Oceanography, La Jolla, CA, USA, jsprintall@ucsd.edu;
Van Aken, H. M., Netherlands Institute for Sea Research, 1790 AB Den Burg/Texel, 

Netherlands, aken@nioz.nl;
Molcard, R., locean-ipsl, Paris, France, Robert.Molcard@locean-ipsl.upmc.fr;
Ffield, A., Earth and Space Research, Nyack, NY, USA, ffield@esr.org;
Supangat, A., BRKP , Jakarta, Indonesia, supbrkp@yahoo.com;
Jaya, I., Bogor Agriculture Institute, Bogor, Indonesia, ijaya_2004@yahoo.com
INDONESIAN THROUGHFLOW [ITF] 2004-2006, AS OBSERVED BY INSTANT
The INSTANT program measured the ITF from the Pacific intake at Makassar Strait 
and Lifamatola Passage to the Nusa Tenggara export channels to the Indian. The time 
series began in December 2003, completed in December 2006; during mostly a weak El 
Niño state, interrupted by a ~6 months La Niña in early 2006. A +IOD event peaked in 
October-November 2006. A composite view of along-channel speeds within each passage 
reveals variability across a wide range of scales, marked with month long periods of inflow 
and export imbalance. Makassar speeds reach a maximum near 140 m with seasonal sur-
face layer reversals. Thermocline speeds peak towards the end of each monsoon; the most 
sustained high transport period in the latter half of 2006. The highest deep-water speeds 
are observed in Lifamatola Passage: currents near the 1940 m sill of ~0.5 ms-1 marking 
overflow into the Banda Sea. Intraseasonal fluctuations are strong throughout, particularly 
within Lombok and Ombai, where reversal of the flow direction occurs; Makassar and 
Timor are steady in comparison. The ITF during the INSTANT is ~X Sv.

Gordon, E. S., Fitchburg State College, Fitchburg, MA, USA, egordon3@fsc.edu;
Schillawski, S. E., Virginia Institute of Marine Science, Gloucester Point, VA, USA, ss-

chilla@vims.edu;
Petrik, C., UMass Amherst, Amherst, MA, USA, cpetrik@student.umass.edu;
Petsch, S. T., UMass Amherst, Amherst, MA, USA, spetsch@geo.umass.edu
SPATIAL AND TEMPORAL VARIABILITY IN MOLECULAR COMPOSITION OF 
RIVERINE ORGANIC MATTER DELIVERED TO THE US ATLANTIC COAST
An assessment of six large rivers along the US Atlantic coast was conducted under low 
and high flow conditions to identify compositional variability and downstream transfor-
mations of riverine particulate organic matter.  Lipid biomarkers were used to evaluate the 
relative inputs from allochthonous and autochthonous sources to each system.  A high 
carbon preference index within the hydrocarbon composition indicated an important 
terrigenous contribution to the particulate OM pool to all river systems.  Across-river dif-
ferences in hydrocarbon abundance were apparent.  A significant input from fossil organic 
matter was also evident in the short-chain hydrocarbon distributions.  Phospholipid 
content and composition revealed a particle-associated bacterial community that was low 
in abundance and diversity under high flow conditions in all samples analyzed.   Overall, 
allochthonous inputs dominated the organic matter flux during high flow conditions, 
regardless of land-use patterns or lithology.  Current research efforts aim to evaluate the 
change in organic matter source during low flow conditions.

Gough, E. C., Naval Meteorology and Oceanography Command, Stennis Space Center, 
MS 39529, USA, ed.gough@navy.mil;

Jeffries, R. A., Naval Meteorology and Oceanography Professional Development Center, 
Stennis Space Center, MS 39529, USA, richard.jeffries@navy.mil;

Jones, M. W., Naval Meteorology and Oceanography Command, Stennis Space Center, 
MS 39529, USA, mary.w.jones@navy.mil

THE NAVAL OCEANOGRAPHY PROGRAM: A BUSINESS MODEL TRANSITION 
AND WORKFORCE TRANSFORMATION COLLIDE

The Naval Oceanography Program (NOP) recently underwent a 29% workforce reduc-
tion, from 3900 personnel to 3000.  This reduction forced a shift in the NOP business 
model and the development of a new strategy, called Battlespace On Demand (BonD). 
These changes increased functional differentiation and led to problems with: (a) control 
of organizational technology and communications; and (b) management of organizational 
learning and development of sustained workforce competencies.  These problems, and the 
approaching exodus of 50-60% of the workforce as Baby Boomers retire, highlight the im-
portance of strategic workforce transition planning.  This planning is being conducted as 
part of the NOP workforce development program, which is designed to prepare a highly 
flexible, competent, and adaptable body of workers with the knowledge, skills, and compe-
tencies required to execute NOP’s long-term strategic plans.  NOP requires a new cadre of 
workers armed with the knowledge and competencies to support exploitation of the 21st 
Century battlespace.  This in turn requires national, local, and organizational partnerships 
to ensure development of a common vision and initiatives for creating the knowledge, 
skills, and competencies needed to implement BonD.

gough, m. k., san francisco state university, san francisco, USA, interbag@hotmail.com;
garfield, n., RTC San Francisco State University, san francisco, USA, garfield@sfsu.edu
A LOOK AT CROSS-SHORE VARIATIONS IN TIDAL CURRENTS USING HF RADAR
Three high frequency radar (CODAR) instruments began monitoring sea surface currents in 
the Gulf of the Farallones off the Coast of San Francisco, California in May 2006 as part of the 
State Coastal Conservancy funded Coastal Ocean Currents Monitoring Program (COCMP).  
This has provided an unprecedented spatial and temporal view of sea surface currents in this re-
gion.  Previous studies have examined the complex surface currents in the Gulf of the Farallones 
using moored acoustic Doppler current profilers (ADCPs) and ship-mounted ADCPs but these 
studies did not have a year of continuous hourly data nor 3 km resolution that is now available.  
One of the aims of this project is to develop and test a process in which harmonic tidal analyses 
using T_tide are performed on measured HF radar sea surface currents to separate out calcu-
lated tidal currents from measured currents.  Once the tidal currents are separated out, the re-
sidual currents can be compared to subtidal forcing mechanisms such as wind-forcing.  Hourly 
wind direction and velocity data are provided by NDBC buoy 46026 which is situated within the 
study region.  A second goal of this project is to measure cross-shore variations in orientation 
and rotational direction of tidal ellipses.  Here we wish to expand upon previous studies that 
have showed a switch in the rotational direction of tidal ellipses for certain tidal constituents and 
a shift in the dominance of tidal constituents at the continental shelf break.

Gouillon, F., FSU/COAPS, Tallahassee, USA, gouillon@coaps.fsu.edu;
Chassignet, E. P., FSU/COAPS, Tallahassee, USA, echassignet@coaps.fsu.edu
NUMERICAL REPRESENTATION OF INTERNAL WAVES IN THE HYBRID 
COORDINATE OCEAN MODEL (HYCOM)
Internal wave breaking is one of the primary sources for turbulent mixing in the ocean 
interior and consequently plays an important role in maintaining the strength of the 
thermohaline circulation. It is therefore important to have a good representation of these 
waves and their associated mixing in oceanic general circulation models. First, HYCOM 
is configured for a barotropic tidal flow interacting with a seamount and with isopycnic 
vertical coordinates. The wave characteristics and tidal rate of conversion derived from the 
numerical experiments are then compared to the analytical solution. Second, the ability 
of current diapycnal parameterizations (KPP, Mellow-Yamada, etc.) to represent the mix-
ing associated with internal wave breaking is evaluated in a HYCOM configuration with 
a realistic tidal flow over Fieberling Guyot. The results are quantified by a comparison to 
observations taken during the Flow over Abrupt Topography initiative.

Gould, R. W., Naval Research Laboratory, Stennis Space Center, USA, gould@nrlssc.navy.mil;
Martinolich, P. M., Naval Research Laboratory, Stennis Space Center, USA, martinol@

nrlssc.navy.mil;
Green, R. E., Naval Research Laboratory, Stennis Space Center, USA, Rebecca.Green@

nrlssc.navy.mil;
Arnone, R. A., Naval Research Laboratory, Stennis Space Center, USA, arnone@nrlssc.

navy.mil;
Smith, R. D., OTI, Stennis Space Center, USA, regina@nrlssc.navy.mil;
Ladner, S. D., Planning Systems, Inc., Stennis Space Center, USA, ladner@nrlssc.navy.mil
TEN YEARS OF SATELLITE OCEAN COLOR IMAGERY: ASSESSING SPATIAL AND 
TEMPORAL OPTICAL VARIABILITY IN THE NORTHERN GULF OF MEXICO
We examine optical variability in the northern Gulf of Mexico over a ten-year period (1998-
2007) using satellite ocean color imagery (SeaWiFS).  All the imagery has been reprocessed 
with consistent atmospheric correction and bio-optical algorithms to yield a data set suitable 
for long-term trend analysis.  Weekly and monthly composite images of a broad suite of satel-
lite-derived optical and biogeochemical properties (phytoplankton, detrital, sediment, and 
colored dissolved organic matter absorption coefficients; organic and inorganic suspended 
particulate matter concentrations) are statistically analyzed.  We examine regional-scale spa-
tial variability in several coastal and offshore regions, including coastal Louisiana, Mississippi 
Sound, Mobile Bay, and the Mississippi River delta.  Through examination of temporal 
anomalies, correlations, analysis of variance, and optical water mass classification, we exam-
ine long-term trends and interannual variability in these properties, to assess the dominant 
optical characteristics in each region.  Across all regions and years, absorption by dissolved 
organic matter represents the single largest absorbing component.  We relate the observed 
patterns in the optical properties to physical forcing (river discharge, winds, currents) to bet-
ter understand the oceanographic processes impacting the optical distributions.
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Gourrion, J., Institut de Ciencias del Mar - CSIC, Barcelona, Spain, gourrion@icm.csic.es;
Chapron, B., Ifremer, Plouzané, France, bchapron@ifremer.fr;
Reul, N., Ifremer, Plouzané, France, nreul@ifremer.fr
VALIDATION STRATEGY FOR JOINT SSS/SST OBSERVATIONS IN THE CONTEXT 
OF SALINITY MONITORING FROM SPACE
Historically, strategies for validating satellite observations focused either on subdatasets 
for which reference in-situ measurements are available, or subdatasets of crossover points. 
Therefore, most observations are not used in the validation process, and, a long time is 
required to gather the adequate validation dataset. In the upcoming years, spaceborne-
radiometers will provide salinity observations with high noise levels and external con-
taminations. It is thus important to adopt a validation strategy that takes advantage of the 
entire dataset in order to provide quality assessment with reasonable delays, filtering out 
spurious data before producing regularly spaced salinity fields.
Consequently, a global salinity validation strategy is proposed and tested with in-situ data. 
A global Argo profiler dataset is used to derive low-pass filtered salinity and temperature 
fields and anomalies to these mean fields. Large statistical anomalies are detected.We 
propose to take advantage of the observed temperature and salinity pair and independent 
co-located satellite data to validate the observations. Examples are presented using local 
wind and sea level to check for correlations with the salinity observations. Discrimination 
of geophysical anomalies from non-geophysical ones is achieved.

Govenar, B., Woods Hole Oceanographic Institution, Woods Hole, USA, bgovenar@whoi.edu;
Shank, T. M., Woods Hole Oceanographic Institution, Woods Hole, USA, tshank@whoi.edu
EXPLORING MECHANISMS OF SPECIES COEXISTENCE THROUGH 
MOLECULAR IDENTIFICATION OF GUT CONTENTS IN HYDROTHERMAL 
VENT GASTROPODS
Species diversity may be lower at hydrothermal vents than other deep-sea habitats, as re-
sult of the steep environmental gradients and chronic disturbance associated with seafloor 
volcanism.  However, the diversity of some taxonomic and functional groups is unusually 
high compared to analogous shallow-water marine communities on hard substrates.  For 
example, there can be as many as 13 species of grazing gastropods in a single aggregation 
of Riftia pachyptila, which is just a fraction of the regional gastropod species pool.  Some 
gastropods are ubiquitous and others are found in specific microhabitats, stages of succes-
sion, or associated with different foundation species.  Despite the abundance and diversity 
of vent gastropods, little is known about their diet and feeding ecology. We used molecular 
genetic identification of gut contents to determine the food sources of vent gastropods and 
to explore the role of resource partitioning as a mechanism for either species coexistence 
or species turnover in the spatial and temporal dynamics of vent communities.

Graber, H. C., CSTARS-University of Miami, Miami, USA, hgraber@rsmas.miami.edu;
Lund, B., CSTARS-University of Miami, Miami, USA, blund@rsmas.miami.edu;
Williams, N. J., University of Miami, Miami, USA, nwilliams@rsmas.miami.edu;
Ramos, R., CSTARS-University of Miami, Miami, USA, rramos@rsmas.miami.edu;
Caruso, M., CSTARS-University of Miami, Miami, USA, mcaruso@rsmas.miami.edu
COMPARISON OR MARINE X-BAND RADAR DERIVED SURFACE ELEVATIONS 
WITH ASIS BUOY ELVATIONS OF NON-LINEAR INTERNAL WAVE EVENTS
During the summer of 2006, the Nonlinear Internal Waves Initiative (NLIWI)experiment 
took place off the New Jersey coast near the shelf break. Extensive in-situ instrumentation 
were deployed to collect an unprecedented data of nonlinear internal waves propagating 
onto the shelf. The intensive set of surface and sub-surface measurements also included 
surface vessels, satellite and ship-based radar. Marine X-band radar images readily detect 
and image internal waves. During such NLIW events the radar backscatter images were 
inverted to surface elevations maps and compared to surface elevations from an array of 
wire wave gauges on the ASIS buoys. Also estimates of surface currents are derived and 
compared with near-surface ADV measurements from the ASIS buoy. 

Grablow, K. R., University of Central Florida, Orlando, FL, USA, fishnalldatjazz@gmail.com;
Walters, L. J., University of Central Florida, Orlando, FL, USA, ljwalter@pegasus.cc.ucf.edu
RECOVERY RATE OF SEAGRASS FROM BOAT PROPELLER SCARS IN MOSQUITO 
LAGOON, FLORIDA
We have designed a manipulative experiment to compare restoration techniques that 
maximize habitat recovery when boat propellers scar shallow seagrass beds.  This study 
has identified four propeller scar severities and documented the frequency of each scar 
severity in Mosquito Lagoon.  Out of 110 scars measured, the most severe scars (Type 1) 
were most common (56%).  Type 4, the least severe scars were the second most common 
(27%), followed by Type 2 (10%) and Type 3 (7%) scars.  Scar measurements were used 
to design an experiment to test the recovery rate of each scar severity and three restora-
tion methods over a one year period.  Restoration methods include planting with garden 
staples in the scar trench, filling the trench with sand, and filling with sand and planting 
garden staples.  Here we present seagrass recovery results for Halodule wrightii after two 
months: Type 4 scars have recovered to 100% of the surrounding density, Type 3 scars to 
20%, Type 2 scars to 3%, and Type 1 scars have not shown any recovery.  All restoration 
methods have been eroded or buried after 2 months.

Gradinger, R., University of Alaska Fairbanks, Fairbanks, USA, rgradinger@ims.uaf.edu;
Iken, K., University of Alaska Fairbanks, Fairbanks, USA, iken@ims.uaf.edu;
Bluhm, B., University of Alaska Fairbanks, Fairbanks, USA, bluhm@ims.uaf.edu
ARCTIC PRESSURE RIDGES - REFUGIA FOR SEA ICE FAUNA?
The information on the biology of Arctic pressure ridges is very scarce, likely due to the dif-
ficulties in sampling this environment. We conducted a survey of the occurrence of sea ice 
meio- and macrofauna along pressure ridges in the Canada Basin in summer 2005 using ice 
samples and in-situ counts provided by divers. These results were compared with species 
occurrences in adjacent level ice. Our data indicate that both sea ice meiofauna (e.g. turbel-
larians) and macrofauna (mainly amphipods) inhabited the pressure ridges in enhanced 
abundances compared to the level sea ice. The presentation will discuss likely reasons for 
this observation and implications for species distribution and survival in a warming Arctic.

Graham, S. L., Western Washington University, Bellingham, USA, grahams6@cc.wwu.edu;
Strom, S. L., Western Washington University, Bellingham, USA, Suzanne.Strom@wwu.edu
RESPONSE OF MICROZOOPLANKTON GRAZERS TO SIMULATED 
HETEROSIGMA AKASHIWO  BLOOMS
Heterosigma akashiwo is a bloom-forming, planktonic Raphidophyte that occurs world-
wide and can lead to severe ichthyotoxicity.  Negative effects of H. akashiwo on micro-
zooplankton grazers may partially explain how blooms of this harmful species arise.  This 
study describes the effects of a local 2006 Heterosigma akashiwo isolate (CCMP2809) on 
predator-prey interactions within laboratory cultures and natural planktonic communi-
ties.  Laboratory cultures of two ciliates, Favella sp. and Strombidinopsis acuminatum, 
were exposed to varying proportions of two algal species: Heterosigma akashiwo and 
a beneficial dinoflagellate, Heterocapsa triquetra. Ciliate growth or mortality rates and 
feeding levels were measured to determine the toxicity of H. akashiwo.  The response of 
natural planktonic communities was observed in samples collected from northern Puget 
Sound, Washington, USA.  Samples were exposed to bloom-density concentrations of H. 
akashiwo for 24 hours.  Ingestion of the alga by individual grazer species was measured 
with epifluorescent microscopy.  Microzooplankton community responses were deter-
mined from abundance changes and feeding rates.

Graneli, E., Kalmar University, Kalmar, Sweden, edna.graneli@hik.se
THE IMPORTANCE OF ALLELOPATHY FOR HABS BLOOM FORMATION AND 
EXTERNAL FACTORS INVOLVED IN THIS PROCESS
The ability of some algae to produce and release chemicals able to kill or inhibit the 
growth of other algal species is called allelopathy. The effect of the allelochemicals on the 
target seems to be stronger in ichthiotoxic than non-ichthyotoxic species. While for some 
algal species, like e.g. the flagellate Prymnesium sp., the allelochemicals seem to be the 
same substances as their toxins, for other algae it is not. Although Alexandrium spp. are 
able of allelopathy, their internal toxins (saxitoxins) are not able to inhibit the growth of 
other algal species. Allelopathy enables the producer to out-compete the other algal spe-
cies for inorganic nutrients, but for some species, also to ingest the target (even grazers) 
after imobilising and killing them with the help of the allelochemicals. Allelopathy can be 
enchanced by either/or N or P deficiency in the same manner as toxicity. We can assume 
thus that a consequence of the increased input of N and P to aquatic ecosystems, by creat-
ing an unbalanced NP situation favor HAB species able to produce higher amounts of 
allelochemicals under such conditions.

Graneli, W., Lund University, Ecology dept, Lund, Sweden, wilhelm.Graneli@limnol.lu.se
THE BROWNIFICATION OF S SWEDISH LAKES - CAUSED BY INCREASED 
PRECIPITATION, DECREASED SULFUR DEPOSITION OR CHANGED LAND USE?
Running waters and lakes contain high concentrations of DOC. There is increasing evi-
dence that most of this is of allochthonous origin. DOC concentrations in surface waters 
are not stable, but show pronounced fluctuations and trends on multiyear time scales. In 
S Sweden DOC concentrations in freshwaters have increased appreciably during the last 
20 years. If this is a long-term trend, or just decadal fluctuations, and what is the cause, 
is controversial. There are three, not mutually exclusive candidates: more precipitation 
(in combination with less ground frost), lower sulfur deposition (reversed acidification) 
and a change in land use (less agriculture and more coniferous forests). Data for 40 lakes 
in S Sweden from July 2007, a period with exceptionally high precipitation, indicate that 
climate factors may be important. However, monitoring data of lakes from the last 20 
years are also consistent with the sulfur deposition hypothesis. In a multidisciplinary 
project we are making experimental manipulations of sulfur deposition, paleolimnological 
reconstructions of lake DOC and land use, and investigating the ecological effects from 
increased lake DOC on plankton and submerged vegetation.

Grant, D., Ocean Institute - Brookdale Community College, Sandy Hook, USA, dgrant@
brookdalecc.edu

CORES, KIDS, CLIMATE AND THE K-T
Participants in JOILEARNING’s School of Rock-2007 participated in laboratory exercises 
and field work at the Integrated Ocean Drilling Program’s (IODP) Gulf Coast Repository 
at Texas A&M, then collaborated on curriculum activities for middle grade, high school 
and college students at their home institutions. Sample some simple classroom activities 
that introduce students to Deep Ocean Drilling, and examine field work developed at a 
late Cretaceous site in New Jersey.
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INVESTIGATION OF MESOSCALE BIOLOGICAL INTERACTIONS WITHIN A 
CYCLONIC EDDY IN THE NORTH PACIFIC SUBTROPICAL GYRE
As part of the 2007 summer training course “Microbial Oceanography: from Genomes 
to Biomes”, hosted by C-MORE and sponsored by the Agouron Institute, we conducted 
a 10 day research expedition to study the physical, chemical, and biological properties in 
and around a cyclonic eddy located at 21.17°N 158.08°W in the North Pacific Subtropical 
Gyre. The location of the eddy was tracked using satellite imagery, shipboard ADCP 
measurements, and hydrographical and biogeochemical transects. We sampled inside 
and outside the eddy to compare microbial abundance, biomass, diversity, primary and 
secondary production, and export of C, N, P and Si. We also conducted manipulation 
experiments to investigate bottom-up and top-down controls on microbial production 
and diversity. Primary production at the center of the eddy (85 mmol C/m2/d) was nearly 
twice that at the eddy’s periphery. While particulate silica export at 150m showed a 3.8-
fold increase from the periphery to the eddy’s center, carbon export was high (2.7 mmol 
C/m2/d) but relatively constant, with a correspondingly high PSi:PC export ratio (180 
µmolSi:mmolC).

Graves, S. J., University of Alabama-Huntsville, Huntsville, USA, sgraves@itsc.uah.edu;
Smith, M. R., University of Alabama-Huntsville, Huntsville, USA, msmith@itsc.uah.edu;
Conover, H. T., University of Alabama-Huntsville, Huntsville, USA, hconover@itsc.uah.edu;
Keiser, K. R., University of Alabama-Huntsville, Huntsville, USA, kkeiser@itsc.uah.edu
SCOOP DISTRIBUTED INFORMATION MANAGEMENT SERVICES FOR 
COASTAL MODELING
The University of Alabama in Huntsville is developing a suite of advanced technolo-
gies to provide a data and information infrastructure for SCOOP (SURA Coastal 
Ocean Observing and Prediction).  Through its SCOOP program, SURA (Southeastern 
Universities Research Association) is developing a distributed coastal laboratory, link-
ing oceanographic sensors, models and data.  SCOOP’s goal is to create a scalable, 
modular system for forecasting storm surge and wind-driven waves, as an Integrated 
Ocean Observing System (IOOS) test bed.  UAH’s Scientific Catalog for Open Resource 
Exchange (SCORE) includes an extensible catalog and inventory of SCOOP models, 
forecasts and observations. An interactive user interface integrates semantic searching, 
browsing and data ordering across the catalog and distributed data archives.  Web services 
provide direct access to these capabilities in a service oriented architecture.  SCORE pro-
vides the data and information management foundation for the SCOOP cyberinfrastruc-
ture, which also includes data transport, translation, archives, application management, 
monitoring, validation and visualization. This infrastructure provides data and forecasts in 
near real-time, for more reliable, accurate and timely information to help plan for extreme 
events, facilitate safe maritime operations, and support coastal security.

Gray, A., University of Washington, Seattle, USA, graya@u.washington.edu;
D’Asaro, E. A., Applied Physics Laboratory, University of Washington, Seattle, USA, 
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apl.washington.edu;
Rudnick, D. L., Scripps Institution of Oceanography, La Jolla, USA, drudnick@ucsd.edu
AESOP 2006: SUBMESOSCALE OBSERVATIONS OF RESTRATIFICATION AT A 
FRONT IN THE CALIFORNIA CURRENT WITH A LAGRANGIAN FLOAT AND 
TOWED PROFILERS.
Observations of physical characteristics along and across a front in the California Current 
were made during the AESOP 2006 project, focusing on the interplay of dynamics between 
mixed layer turbulence and submesoscale features. A neutrally buoyant Lagrangian float built 
at APL/UW measured temperature, pressure and salinity, surface wave spectra, and acousti-
cally tracked position along the front, while the Triaxus towed profiler resolved the three-
dimensional volume around the float in the drifting reference frame. A second towed profiler 
executed larger scale surveys focused on characterizing mesoscale variability associated with 
the front. Taken together these measurements document frontal evolution at 5 - 10 km scales. 
The analysis of the combined data sets is compared to existing operational models to assess 
how well current models simulate the observed mixing and restratification.

Gray, D. J., Naval Research Laboratory, Stennis Space Center, USA, deric.gray@gmail.com;
Weidemann, A. D., Naval Research Laboratory, Stennis Space Center, USA, Alan.

Weidemann@nrlssc.navy.mil;
Lee, Z., Naval Research Laboratory, Stennis Space Center, USA, zhongpingLee@nrlssc.
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Shybanov, E. B., Marine Hydrophysical Institute, Sevastopol, Ukraine, yshybanov@mail.ru;
Martynov, O. V., Marine Hydrophysical Institute, Sevastopol, Ukraine
VARIABILITY OF THE VOLUME SCATTERING FUNCTION IN NATURAL 
WATERS
While measurements of the absorption and attenuation coefficients of natural waters have 
become routine, measurements of the volume scattering function (VSF) have remained 
elusive.  But recent years has seen a renewed interest in the volume scattering function, 
and instruments now exist to measure this missing quantity in-situ relatively easily.  Two 
of these instruments are the Multi-Spectral Volume Scattering Meter (MVSM), built in 
the Ukraine, and the Laser In-Situ Scattering and Transmissometry (LISST) instrument, 
by Sequoia Scientific, Inc.  Combined, they give an essentially complete measure of the 
VSF over its entire angular range.  Measurements of the VSF and other optical properties 
are shown for a variety of areas, from turbid rivers to large phytoplankton blooms.  We 
show the shape of the VSF is surprisingly variable, depending on both particle types and 
sizes.  We conclude by showing how this shape can affect the measurements of other 
optical instruments.

Graybeal, J., MBARI/MMI, Moss Landing, USA, graybeal@mbari.org;
Headley, K., MBARI, Moss Landing, USA, kent@mbari.org;
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SENSORS FOR OCEAN OBSERVATIONS: THE MISSING LINK(S)
Marine sensors are becoming more pervasive, and ocean observing systems more com-
plex. Sooner or later, chances are that you or your colleague will have a hard time using 
data from one of today’s ocean sensors -- the data will be confusing and poorly described, 
calibrations will be missing, you won’t be sure which sensor the data came from, you won’t 
find the data you need, or you won’t have the program to reprocess the raw data. We 
know how to solve these problems. Some solutions already work; some are in progress; 
and some are simply ideas. But sensors and systems built today rarely help, and may make 
things worse. What can be done with sensors to make your data useful and interoperable 
for as long as possible?  In this presentation we will show examples from many projects, 
and lay out the missing links in the marine sensor data chain. 

Greb, S. R., Wisconsin Department of Natural Resources, Madison, USA, steven.greb@
wisconsin.gov

ADVANCING THE USE OF REMOTE SENSING FOR WATER QUALITY
In March of 2007, a workshop on Inland and Nearshore Coastal Water Quality Remote 
Sensing was held by the Group on Earth Observations (GEO). The goal was to bring 
together remote sensing data providers and expert users to improve our ability and ca-
pacity to remotely assess and monitor inland and nearshore coastal water quality. More 
specifically, the objectives were to evaluate existing and planned remote sensing capabili-
ties; identify gaps relative to user needs in the acquisition, processing, distribution and 
utilization of remote sensing data and derived products for water quality research and 
applications; and formulate potential solutions. This paper presents the outcomes and rec-
ommendations of the workshop. The author also presents one example of closing the gap 
between providers and users in a collaborative effort involving the university, management 
agency and user groups in Wisconsin. Jointly, this group is producing state-wide water 
clarity maps from remote sensing data (Landsat) and in situ measurements.

Grebmeier, J. M., University of Tennessee, Knoxville, USA, jgrebmei@utk.edu;
Cooper, L. W., University of Tennessee, Knoxville, USA, lcooper1@utk.edu;
Pirtle-Levy, R., North Carolina State University, Raleigh, USA, rpirtlel@utk.edu;
Brown, R. S., University of Tennessee, Knoxville, USA, rbrown12@utk.edu;
Lovvorn, J. R., University of Wyoming, Laramie, USA, lovvorn@uwyo.edu
ORGANIC CARBON EXPORT AND INFAUNAL BIOMASS IN THE NORTHERN 
BERING SEA IN 2006 AND 2007
Variable sea ice duration, low seawater temperature, and low zooplankton populations in 
the spring in the northern Bering Sea result in high export of labile organic carbon to the 
sediments. Both sediment oxygen uptake (short-term indicator of carbon supply to the 
benthos) and benthic biomass (longer-term indicator of carbon export) respond at differ-
ent time scales to organic carbon reaching the sediments. Approximately 60 experimental 
stations were occupied in 2006 and 2007 on USCGC Healy as part of a continuing multi-
decadal effort to assess status and change in the highly productive northern Bering Sea 
benthic ecosystem. Sediment oxygen uptake ranged from <1-27.8 mmol O2m

-2 d-1, and 
reoccupation of some stations during the cruise facilitated tracking the timing and impact 
of export production on the benthic system as sediment oxygen uptake rates increased fol-
lowing organic carbon deposition from the spring bloom. Measurements of benthic infau-
nal biomass (2.2-48.1 g C m-2) show that the dominant bivalve, polychaete and amphipod 
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communities vary depending upon overlying water masses and sediment type, but overall 
biomass has declined, possibly as a result of changing environmental conditions.

Greely, T., Marine Science University of South Florida, St. Petersburg, USA, greely@
marine.usf.edu;

Lodge, A., Marine Science University of South Florida, St. Petersburg, USA, alodge@
marine.usf.edu

ENGAGING TEENAGE GIRLS IN THE OCEAN SCIENCES VIA THE 
OCEANOGRAPHY CAMP FOR GIRLS: BARRIERS, SOLUTIONS, AND SUCCESSES
This presentation will provide an overview of the barriers encountered, solutions, and 
successes experienced during the 17-year voyage of the Oceanography Camp for Girls. This 
NSF model program provides an excellent case study of how to provide an inclusive science 
program for minority and non-minority students of multiple learning abilities. We will 
share what has worked, what has not, and what key elements have led to sustained success. 
Evaluations indicate that intervention has made a difference.  Alumni have: 1) taken more 
math and science courses in high school; 2) gained a realistic and positive image of science 
and scientists; 3) improved their understanding of the research process; and, 4) strength-
ened their commitment to pursue careers in math, science or engineering.  Nearly 20% of 
alumni in college are pursuing science-related degrees. Particular attention will be paid to 
the role of the participating ocean scientists in this program. We will provide a number of 
strategies developed to achieve successful inclusion of scientists and learners through group 
learning, team building, open dialogue, positive asset building, and introspection.

Green, D. H., The Scottish Association for Marine Science, Oban, United Kingdom, david.
green@sams.ac.uk;

Hart, M. C., The Scottish Association for Marine Science, Oban, United Kingdom, Mark.
Hart@sams.ac.uk;

Carrano, C. J., San Diego State University, San Diego, USA, carrano@sciences.sdsu.edu;
Kuepper, F. C., The Scottish Association for Marine Science, Oban, United Kingdom, fck@

sams.ac.uk;
Amin, S. A., San Diego State University, San Diego, USA, shady.a.amin@gmail.com
THE ROLE OF SYMBIOTIC BACTERIAL SIDEROPHORES IN PROMOTING 
PRIMARY PRODUCTIVITY
The development of primary productivity in the marine environment is critical to the marine 
food web and the sequestration of anthropogenic CO2. While phytoplankton fix CO2 in to 
biomass, the remineralization and major biogeochemical cycles are driven by bacterioplank-
ton – the microbial mileu that surrounds phytoplankton at various spatial scales. While 
phytoplankton cells in the field and laboratory culture act as ‘hot-spots’ for bacterial activity 
because of the exudates they excrete, emerging evidence suggests that some bacterial associ-
ates of phytoplankton are important to the growth and physiological well-being of algal cells. 
However, our understanding of the nature of such inter-kingdom interaction is still in its 
infancy. One hypothesis for such a phenomenon may be that phytoplankton ‘hijack’ iron, an 
element that often limits their growth, from extracellular siderophores produced by bacterial 
associates. Here we report the isolation of a range of Marinobacter species from different 
phytoplankton cultures, and the chemical isolation and characterization of the extracellular 
siderophores produced, coupled with genomic analysis of one producing strain. Strains be-
longing to two species-clusters were found to produce the dicitrate siderophore, Vibrioferrin 
(VF), and contained genes necessary for its production. Our evidence suggests that VF could 
have a role in supplying phytoplankton with their limiting nutrient.

Green, V. L., Oregon Health & Science University/ Center for Coastal Margin Observation 
& Prediction, Beaverton, USA, greenv@stccmop.org;

Brauer, S., Oregon Health & Science University/Center for Coastal Margin Observation & 
Prediction, Beaverton, USA, brauers@ebs.ogi.edu;

Herfort, L., Oregon Health & Science University, Center for Coastal Margin Observation 
& Prediction, Beaverton, USA, herfortl@ebs.ogi.edu;

Howe, W., Oregon Health & Science University, Center for Coastal Margin Observation & 
Prediction, Beaverton, USA, howew@stccmop.org;

Zhang, Y., Oregon Health & Science University, Center for Coastal Margin Observation & 
Prediction, Beaverton, USA, yinglong@stccmop.org;

Baptista, A. M., Oregon Health & Science University, Beaverton, USA, baptista@stccmop.org
FRONTLINE MENTORING:  DEVELOPING EFFECTIVE MENTOR TRAINING FOR 
POST-DOCTORAL FELLOWS AND JUNIOR FACULTY
Post-doctoral fellows and junior faculty, our front-line mentors, benefit from training in a 
variety of mentorship skills, teaching pedagogies and assessment strategies, enabling them to 
effectively meet the challenge of broadening access and participation within the ocean sci-
ences throughout their careers. The Center for Coastal Margin Observation and Prediction 
(CMOP) piloted an REU program which includes a training component designed to build 
mentorship skills and foster an interdisciplinary, student- and team-centric approach. 
Participating post-doctoral fellows and junior faculty received materials and training related 
to various student development theories, enabling them to collectively design an internship 
curriculum which features the development of laboratory skills, writing skills, fieldwork 
techniques, presentation skills, and individual and group problem-solving skills. The REU 
Program included a structured process for individual and collective communication and 
evaluation of each student and of the cohort as a team. Challenges include incorporating se-
nior faculty mentors, working across institutional boundaries, and finding time for intentional 
collaboration in a busy academic environment. With more development and assessment, we 
expect mentorship training to become an integral part of CMOP academic culture.

Greenan, B. J., Bedford Institute of Oceanography, Dartmouth, Canada, greenanb@mar.
dfo-mpo.gc.ca;

Petrie, B. D., Bedford Institute of Oceanography, Dartmouth, Canada, petrieb@mar.dfo-
mpo.gc.ca;

Harrison, W. G., Bedford Institute of Oceanography, Dartmouth, Canada, harrisong@mar.
dfo-mpo.gc.ca;

Strain, P. M., Bedford Institute of Oceanography, Dartmouth, Canada
OBSERVATIONS OF THE SPRING BLOOM ON THE INNER SCOTIAN SHELF
The 2002 spring bloom on the inner Scotian Shelf is examined using a mooring array 
deployed to provide physical, chemical and biological measurements with high temporal 
and vertical resolution. These measurements are complemented by bi-weekly occupations 
of a station near the mooring site (HL2). Results show that coastal upwelling played an 
important role in the initiation of the spring bloom near the coast and, during this period, 
very strong horizontal gradients in surface chlorophyll were observed. The bloom at HL2 
is sustained for most of the mooring period with peak chlorophyll levels reaching 6 mg 
m-3.  Following the draw down of nutrients in the upper 20 m of the water column, the 
surface bloom continued for 9 days and then disappears at the surface but remains at the 
depth of the nutricline (30-50 m).  Mesozooplankton biomass does not change signifi-
cantly until the very end of the mooring period indicating the grazing by this component 
of the zooplankton may not have had as important a role in the termination of the bloom 
as the exhaustion of near-surface nutrients.

Greene, R. M., USEPA Gulf Ecology Division, Gulf Breeze, USA, greene.rick@epa.gov;
Lehrter, J. C., USEPA Gulf Ecology Division, Gulf Breeze, USA, lehrter.john@epa.gov;
Hagy, J. D., USEPA Gulf Ecology Division, Gulf Breeze, USA, hagy.jim@epa.gov
MULTIPLE REGRESSION MODELS FOR HINDCASTING AND FORECASTING 
MIDSUMMER HYPOXIA IN THE GULF OF MEXICO
Statistical models suggest that spring nitrate load from the Mississippi River and climatic/
hydrologic variations in the Basin explain much of the variability in midsummer hypoxic 
zone area in the Gulf of Mexico. However, managing nutrients across the Mississippi 
River Basin requires improved understanding of the relative importance of river flow and 
riverine nitrogen and phosphorus concentrations since both are important in biogeo-
chemical processes leading to hypoxia. Stepwise multiple regression analysis and error 
estimation was used to evaluate relationships between Mississippi River flow, in-stream 
N and P concentrations and the midsummer size of hypoxia. Up to 25% of the variability 
in midsummer hypoxia was explained by river flow alone. Multiple regression relation-
ships incorporating May flow, May nitrate and February total phosphorus concentrations 
explained up to 60% of the variation in midsummer hypoxia. Model hindcasts suggest that 
significant hypoxia was present back to 1955. Monte Carlo simulations were used to fore-
cast the effects of changing river flow and reduced N and P concentrations on hypoxia, 
and included an evaluation of uncertainty resulting from both natural variability and 
limitations of model skill.

Greening, H., Tampa Bay Estuary Program, St. Petersburg, FL, USA, hgreening@tbep.org;
Janicki, A., Janicki Environmental, Inc, St. Petersburg, USA, JanickiEnv@aol.com
REVERSAL OF EUTROPHIC CONDITIONS IN TAMPA BAY, FLORIDA, USA
Recovery of seagrass coverage in Tampa Bay, Florida to levels observed in 1950 (15,400 
ha) is a long-term goal adopted by local, state, federal and private partners participating 
in the Tampa Bay Estuary Program.   Nitrogen controls initiated in 1980 and continuing 
through present (from wastewater treatment facilities, stormwater treatment, fertilizer 
manufacturers, and power plants) resulted in a 60% TN load reduction compared to the 
mid-1970s.  As a result, annual water clarity and chlorophyll targets necessary to support 
seagrass recovery are being met, and seagrass coverage in 2006 was the highest recorded 
since 1950 (but still 5500 ha lower than 1950 coverage).  The largest contributors towards 
future reduction targets are projected to be local power plant emissions controls and 
reuse of wastewater.  However, reductions from many sources will be required to maintain 
the gains made towards reversal of eutrophic conditions in Tampa Bay, as population is 
expected to double within the next 10-15 years in the watershed. Public and private mem-
bers of the Tampa Bay Nitrogen Management Consortium have pledged to collectively 
meet load reduction targets through 2012.

Gregg, W., NASA/GMAO, Greenbelt, USA, watson.gregg@nasa.gov
OCEAN COLOR CLIMATE RECORDS USING MULTIPLE DATA SOURCES AND 
MODELS
The satellite ocean color data record spans multiple decades.  It is potentially a critical 
resource for understanding how global ocean ecosystems have responded to modern 
warming.  This time series is constructed from many sensors.  Unfortunately, global and 
regional chlorophyll estimates from overlapping missions show substantial biases, limiting 
their use to construct consistent data records.  SeaWiFS and MODIS-Aqua differed by 
>10% globally in overlapping time segments, late 2002-2004.  Thus each time series begins 
and ends with the launch of each mission. We report that mission-to-mission biases can 
be reduced using a combination of in situ data and models.  Using in situ data in new 
directly for bias reduction (i.e., calibration) and in post-processing analysis methodologies, 
along with data assimilation can produce a consistent long-term time series.  We define 
ocean color climate records to meet the broad definitions of NRC, but additionally impose 
more stringent requirements specific to the science of ocean color:  1) all mission-depen-
dent biases removed or quantified,  2) no obvious interannual discontinuities unattribut-
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able to natural variability, 3) similar data quality and structure.  The combination of meth-
odologies described here supports long-term trend analyses involving multiple satellite 
missions, with sufficiently consistent bias to produce ocean color climate records.  

Gregorio, S. O., University of Warwick, Coventry, United Kingdom, S.Gregorio@warwick.
ac.uk;

Thomas, P. J., University of Warwick, Coventry, United Kingdom, Eddy.DeCay@eng.
warwick.ac.uk;

Brend, M. A., University of Warwick, Coventry, United Kingdom, M.A.Brend@warwick.
ac.uk;

Linden, P. F., University of California, La Jolla, USA, pflinden@ucsd.edu
LARGE-SCALE AND SMALL-SCALE LABORATORY SIMULATIONS OF GRAVITY-
DRIVEN COASTAL CURRENTS
Laboratory experiments simulating gravity-driven coastal currents are described. In natu-
ral environment such currents develop when estuarine fresh-water discharges into ocean. 
Results from three complementing experimental studies are discussed and compared 
to a new geostrophic model. The first study was conducted in a small-scale (1m diam-
eter) water-filled rotating tank. The other two studies were carried out at the large-scale 
Coriolis turntables at Grenoble (13m diameter) and Trondheim (5m diameter). Currents 
were generated by releasing buoyant fresh water continuously from a small source at the 
fluid surface. The height, width and length of the currents were studied as a function of 
the background rotation rate, the volumetric discharge rate at the source and the density 
difference between fresh and ambiant fluid. The small-scale experiments and the Grenoble 
study focused on the simplest case of currents flowing along vertical coastlines in an, 
effectively, infinitely deep ocean. The Trondheim study generalised these results by inves-
tigating how the dynamics are affected when currents flow along inclined coastlines with 
different inclination angles with respect to the horizontal.

Gregory Ventura, G. T., Woods Hole Oceanographic Institution, Woods Hole, USA, 
gventura@whoi.edu;

Christopher Reddy, C. M., Woods Hole Oceanographic Institution, Woods Hole, USA, 
creddy@whoi.edu;

Bernd Simoneit, B. T., Oregon State University, Corvallis, USA, simoneit@caos.oregon-
state.edu;

Robert Nelson, R. K., Woods Hole Oceanographic Institution, Woods Hole, USA, rnel-
son@whoiledu

RESOLVING THE UNRESOLVED COMPLEX MIXTURES OF HYDROTHERMAL 
PETROLEUM USING COMPREHENSIVE TWO-DIMENSIONAL GAS 
CHROMATOGRAPHY - TIME OF FLIGHT MASS SPECTROMETRY
Sedimentary organic matter in hydrothermal systems can be altered by high temperature 
fluids resulting in petroleum generation. These hydrothermal petroleums are compo-
sitionally similar to conventional oils except they often contain substantial mixtures of 
coeluting organic compounds that produce a dramatically rising baseline in gas chro-
matograms termed an unresolved complex mixture (UCM). Little is known about these 
UCMs or why and how they form. Apolar fractions of four hydrothermal petroleum 
samples from the Middle Valley, Juan de Fuca Ridge and Escanaba Trough, Gorda Ridge 
in the NE Pacific Ocean and the Guaymus Basin, Gulf of California were analyzed by 
comprehensive two-dimensional gas chromatography-Time of Flight Mass Spectrometry 
(GC×GC-ToFMS). The GC×GC chromatograms of these samples elucidate two hy-
drocarbon subsets. The first consists of common hydrocarbon series such as n-alkanes, 
naphthalenes, steranes, and hopanes. The second subset is dominated by UCM forming 
compounds, which elute as continuous series of configurational isomers that become in-
creasingly aromatic at higher molecular weight. The subset may reflect areas of mass gain 
by an exogenous input or the accumulation of primary organic matter that experienced 
dehydrogenation and dealkylation. Variation between sample UCMs is likely caused by 
different thermal gradients within the pyrolytic regimes, gaseous solubilization, and post-
depositional alteration from biodegradation and water-washing

Gregory, T. K., University of New Hampshire, Durham, USA, tom.gregory@unh.edu;
Morrison, J. R., University of New Hampshire, Durham, USA, ru.morrison@unh.edu;
Novak, M. G., University of New Hampshire, Durham, USA, mnovak@cisunix.unh.edu
PROGRESS IN OBSERVING ESTUARINE AND COASTAL OCEAN PROCESSES 
WITH THE GREAT BAY COASTAL BUOY.
A comprehensive and readily available suite of robust biogeochemical and optical data is 
an important part of understanding estuarine and coastal ocean processes.  For the past 
three years, the Great Bay Coastal Buoy has been monitoring the estuarine waters of New 
Hampshire nearly continuously during the spring, summer and fall.  Featuring an exten-
sive suite of instrumentation including the capability to measure the nutrients nitrate and 
phosphate, the Buoy was first deployed in spring 2005 by the Coastal Ocean Observing 
Center at the University of New Hampshire as part of Integrated Ocean Observing 
System (IOOS).  Data are available on the internet in near-real time using a visualization 
technique that shows current data within a historical context.  Use of data interoperability 
protocols ensures the buoy information is readily available to others.  We are continuously 
improving our capabilities for providing accurate, quality-controlled data by developing 
protocols for biofouling mitigation, data validation and post-collection data processing.  
Trends and phenomena related to estuarine and coastal ocean processes apparent in our 
three year dataset will be presented.

Gremes-Cordero, Silvia, S. B., Applied Marine Physics, RSMAS, University of Miami, 
Miami, USA, sgremes@webmail.rsmas.miami.edu;

Drennan, William, W. M., Applied Marine Physics , RSMAS, University of Miami, Miami, 
USA, wdrennan@webmail.rsmas.miami.edu

DIRECT MEASUREMENTS OF TURBULENT KINETIC DISSIPATION RATE IN THE 
OPEN OCEAN SURFACE LAYER
Turbulent Kinetic Energy dissipation rates (ε) in the upper layer of the ocean allow us to 
gain some insight into the structure of the turbulence in such layer. For such calculation 
it is necessary to obtain direct measurements of the velocity variability, rather than mean 
values. By using coherent pulse-to-pulse Doppler sonar we obtained velocity fluctuation 
measurements at 150 densely spaced (0.8 cm) range bins. Measurements were obtained in 
the Labrador Sea during a phytoplankton bloom between June and August 2004, with the 
instrumentation set on an ASIS buoy equipped with meteorological and oceanographic 
sensors. The calculation of ε derives from spectral analysis of the velocity fluctuations 
by means of the Kolmogorov theory. We use these new results along with data on wind 
forcing and wave field to study the energetics of the near surface layer. A depiction of its 
variation with depth can be also obtained by comparing the Dopbeams at two different 
depths (2 and 4 m).

Griesel, A., Scripps Institution of Oceanography, La Jolla, USA, agriesel@ucsd.edu;
Gille, S. T., Scripps Institution of Oceanography;
Sprintall, J., Scripps Institution of Oceanography;
McClean, J. L., Scripps Institution of Oceanography;
LaCasce, J. L., University of Oslo, Dept. of Geosciences;
Maltrud, M. E., Los Alamos National Laboratory
HOW WELL DO LAGRANGIAN DIFFUSIVITIES PARAMETERIZE THE EFFECTS 
OF EDDIES IN THE SOUTHERN OCEAN OF 1/10° POP ?
Lagrangian floats have been widely used to infer eddy diffusivities in the ocean based on a 
generalization of Taylor’s classical dispersion theory. Here, Lagrangian eddy scales and dif-
fusivities are measured by subsurface numerical floats, released at three different depths, 
in several regions of the 1/10° Parallel Ocean Program (POP) model ACC. These floats 
follow the flow for approximately 5 years and provide information about isopycnal dif-
fusivities in the model. The objective is to quantify how well these diffusivities, employed 
in downgradient parameterizations, represent the effect of eddies on the mean heat trans-
port in the model. A related issue is that the eddy heat flux is comprised of a rotational 
and divergent component, and only the divergent one influences the mean heat budget. 
Therefore, the divergence of the eddy heat flux as well as the raw eddy heat flux are com-
pared with their respective parameterizations. Eddy heat transport is overestimated using 
the Lagrangian diffusivities, and reasons for the discrepancy are explored.

Griffa, A., University of Miami, RSMAs, Miami, USA, agriffa@rsmas.miami.edu;
Lumpkin, R., NOAA/AOML, Miami, USA, Rick.Lumpkin@noaa.gov;
Veneziani, M., UCSC, Santa Cruz, USA, milenav@pmc.ucsc.edu
CYCLONIC AND ANTICYCLONIC MOTION IN THE UPPER OCEAN: FROM 
LARGE EDDIES TO SUBMESOSCALE
Upper ocean variability is highly energetic and contributes to key processes such as heat 
transport and water mass formation. Here, the distribution of surface cyclonic and anti-
cyclonic motion in the subtropical and subpolar ocean is computed from global  drifter 
observations for scales from large eddies (100 km) to mesoscale (60-20 km) and smaller  
scales  (10-20km). Two zonal bands of small-scale motion are recovered: a known anticy-
clonic band at 30-40 degree of latitude, mostly wind-induced, and an unexpected cyclonic 
band at 10-20 degrees of  latitude. It is suggested that this is due to submesoscale processes 
related to salinity front instabilities. Submesoscale dynamics contributes to mixed layer  
restratification and subsurface water formation, with climate implication for air-sea inter-
action  and exchanges with the stratified interior.  These results provide a first global view 
of the upper ocean including these motions.

Grindlay, N. R., University of North Carolina Wilmington/Center for Marine Science, 
Wilmington, USA, grindlayn@uncw.edu;

Moore, W. S., University of South Carolina/Department of Geological Sciences, 
Columbia, USA, moore@geol.sc.edu;

PE06-45 Shipboard Scientific Party
A DEEP-TOWED CAMERA INVESTIGATION OF DEEP FLUID FLOW SITES 
OFFSHORE NORTHERN PUERTO RICO
In 2005, a water sampling program to evaluate the contribution of submarine groundwater 
discharge to the coastal ocean offshore northern Puerto revealed strong signals of both long 
and short-lived radium isotopes at water depths of 2000-3100 m.  We interpreted these find-
ings as recent radium additions due to deep fluid flow.   In September 2006, a five-day cruise 
that included the use of WHOI’s deep-towed camera system was conducted to visually docu-
ment seep sites on the northern Puerto Rico margin. Targeted areas of TowCam deployments 
were chosen on the basis of excess radium activity identified in the 2005 cruise.  The TowCam 
was equipped with a CTD and four 5-liter Niskin bottles. A total of seven camera tows and 
eight CTD/water sampling stations were completed. High-resolution digital photographs 
imaged white halos, presumably carbonate deposits associated with seeps, around a series of 
E-W trending fissures at the crown of the 55-km wide Arecibo amphitheater. The TowCam 
measured near-bottom turbidity and temperature anomalies associated with these fissures.  
As was the case in 2005, water samples showed clear elevated activity of all radium isotopes.
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Grippo, M. A., Louisiana State University, Department of Biological Sciences, Baton 
Rouge, USA, mgripp1@lsu.edu;

Fleeger, J. W., Louisiana State University, Department of Biological Sciences, Baton Rouge, 
USA, zoflee@lsu.edu;

Dubois, S., Louisiana State University, School for the Coast and Environment, Baton 
Rouge, USA, sdubois1@lsu.edu ;

Gelpi, C., Louisiana State University, School for the Coast and Environment, Baton Rouge, 
USA, cgelpi1@lsu.edu ;

Condrey, R., Louisiana State University, School for the Coast and Environment, Baton 
Rouge, USA, coecnd@lsu.edu

THE ROLE OF SHOALS IN GULF OF MEXICO FOOD WEBS: A STABLE ISOTOPE 
STUDY
Food webs on sand shoals may differ substantially from off-shoal locations, because the 
shallow depth and sandy substrate supports the growth of benthic microalgae (BMA), 
which may serve as an important benthic carbon source rare or not present in the phyto-
detritus based benthos of deeper waters. Carbon stable isotope values of BMA are typically 
different than phytoplankton. Consequently, if importance of BMA and phytoplankton as 
basal carbon sources differs between on and off shoal locations, it should be reflected in the 
isotopic values of consumer tissues. To compare benthic food webs on shoal and off-shoal 
locations, δ13C and δ15N values were determined for several species from multiple trophic 
levels. Preliminary results indicate δ13C for BMA (-19.6) and phytoplankton (-19.7) are 
similar, while larger differences exist for δ15N (5.1 and 7.3 for BMA and phytoplankton, 
respectively) and, therefore, 15N may be a more useful indicator of basal food sources. 
Preliminary results indicated that the δ15N values of phytoplankton feeding mysids and 
barnacles were ~4‰ higher than sediment burrowers such as lancelets and sipunculids.

Gronell, A. M., CSIRO Marine and Atm. Research, Hobart, Australia, Ann.Thresher@
csiro.au;

Wijffels, S. E., CSIRO Marine and Atm. Research, Hobart, Australia, Susan.Wijffels@csiro.au;
Willis, J., NASA Jet Propulsion Laboratory, Pasadena, USA, joshua.k.willis@jpl.nasa.gov;
Domingues, C. M., CSIRO Marine and Atm. Research, Hobart, Australia, Catia.

Domingues@csiro.au;
Ridgway, K., CSIRO Marine and Atm. Research, Hobart, Australia, Ken.Ridgway@csiro.au
CHANGING EXPENDABLE BATHYTHERMOGRAPH FALL-RATES AND THEIR 
IMPACT ON ESTIMATES OF OCEAN HEAT CONTENT CHANGES AND 
THERMOSTERIC SEA LEVEL RISE
A time-varying warm bias in the global XBT data archive is demonstrated to be largely 
due to changes in the fall-rate of XBT probes likely associated with small manufacturing 
changes at the factory. Deep reaching XBT’s have a different fall-rate history than shallow 
XBTs. Fall-rates were fastest in the early 1970s, reached a minimum  between 1975-1985, 
reached another maximum in the late 1980’s and early 1990s and have been declining 
since. Field XBT/CTD intercomparisons and a pseudo-profile technique based on satellite 
altimetry largely confirm this time-history. A global correction is presented and applied 
to estimates of the thermosteric component of sea level rise. The XBT fall-rate minimum 
from 1975-1985 appears as a 10 year ‘warm period’ in the global ocean in thermosteric sea 
level and heat content estimates using uncorrected data. Upon correction, the thermoste-
ric sea level and heat content curve has reduced decadal variability, evidence of cooling 
after large volcanic eruptions and a larger, steadier long-term trend.

Grossart, H. F., Leibniz Institute for Freshwater Ecology and Inland Fisheries, D-16775 
Stechlin, Germany, hgrossart@igb-berlin.de

EFFECTS OF BACTERIA ON PHYTOPLANKTONIC DOM RELEASE AND 
DYNAMICS OF EXTRACELLULAR POLYMERS (TEP AND CSP)
Roughly 10% of the photosynthetically fixed carbon is released by phytoplankton, but this 
fraction is highly variable in the field, ranging between 1 and 70%. Here, we hypothesise that 
release of phytoplanktonic DOM greatly depend on the presence of distinct bacterial com-
munities and vary with changing environmental conditions (e.g., inorganic nutrients, vitamins 
and trace metals). Therefore, we have cultivated algal cultures together with different bacterial 
cultures under varying environmental conditions. The following parameters were measured: 
(1) concentrations of DOM, TEP and CSP, (2) decomposition patterns of phytoplankton-de-
rived DOM by specific bacteria, and (3) differences in organic matter dynamics in relation to 
algal dynamics. Our results show that the presence of specific bacterial communities and en-
vironmental conditions lead to pronounced changes in quantity and quality of phytoplankton 
derived DOM and microparticles. Natural bacterial communities promote algal growth in the 
early, i.e. exponential, growth phase, but transitionally turn into a competitive and parasitic 
life style, leading to the breakdown of the algal bloom. Our experiments with single bacterial 
isolates indicate that various modes of interactions occur, even with a single alga.

Grosse, J., Baltic Sea Research Institute, Warnemuende, Germany, julia.grosse@yahoo.com;
Doan, H. N., Institute of Oceanography, Nha Trang, Viet Nam, habsea@dng.vnn.vn;
Ngoc, L. N., Institute of Oceanography, Nha Trang, Viet Nam, habsea@dng.vnn.vn;
Ngoc, G. T., Institute of Oceanography, Nha Trang, Viet Nam, tuonggiang82@yahoo.com;
Bombar, D., Baltic Sea Research Institute, Warnemuende, Germany, deniz.bombar@

io-warnemuende.de;
Voss, M., Baltic Sea Research Institute, Warnemuende, Germany, maren.voss@io-warne-

muende.de
EFFECTS OF THE MEKONG RIVER ON ABUNDANCE AND NITROGEN 
FIXATION RATES OF CYANOBACTERIA IN THE SOUTH CHINA SEA

The influence of the Mekong River discharge (South China Sea) was investigated dur-
ing its lowest annual outflow in April 2007. The river plays an essential role in providing 
nutrients for the adjacent sea. The effects of nutrient inputs (NO3, PO4, Si) on nitrogen 
fixation (< and >10Âµm) and phytoplankton community structure were examined. The 
influence of the Mekong River discharge (South China Sea) was investigated during its 
lowest annual outflow in April 2007. The river plays an essential role in providing nutrients 
for the adjacent sea. The effects of nutrient inputs (NO3, PO4, Si) on nitrogen fixation 
(< and >10µm) and phytoplankton community structure were examined. High nitrogen 
fixation rates were detected in both size fractions within a salinity gradient (15-33 PSU). 
Altogether, a clear shift was observed in the composition of phytoplankton (>10µm) 
from diatom dominated towards filamentous cyanobacteria. Inside the river plume 
Chaetoceros, Rhizosolenia and Hemiaulus dominated and diatom/cyanobacteria associa-
tions were considered to be responsible for the N2-fixation. Nevertheless, the measured 
N2-fixation rates were in an equal range in both size fractions. Further offshore, at stations 
with low nutrient concentrations, Trichodesmium probably accounted for the fixation. 
The measurements indicate that the Mekong River plume sets favorable environmental 
conditions for diatom/cyanobacteria associations nearshore.
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ACQUISITION AND ALLOCATION OF CARBON IN BLEACHED HAWAIIAN 
CORALS
Temperature-induced coral bleaching threatens to significantly reduce coral cover glob-
ally within the coming decades. To assess why some corals appear to be more tolerant of 
bleaching than others, we investigated how carbon is acquired and allocated in bleached 
Porites compressa and Montipora capitata corals using 13C-labeled bicarbonate in seawa-
ter and 13C-labeled rotifer pulse chase labeling techniques. Photosynthetically acquired 
carbon was taken up from bicarbonate by the zooxanthellae, transferred to the host tissue, 
respired, and taken up by the skeleton at dramatically lower rates in bleached corals rela-
tive to controls, but was not incorporated into either the zooxanthellae or host tissue for 
long-term storage. In contrast, heterotrophically-derived carbon (i.e., rotifers) was rapidly 
translocated between the zooxanthellae and host tissues in bleached and non-bleached 
M. capitata and non-bleached P. compressa (but not bleached P. compressa), and was not 
a source of carbon for calcification. Thus, long-term recovery from bleaching will depend 
on a coral’s ability to acquire fixed carbon via heterotrophy to support its tissues while 
bleached, and to regain photosynthesis in order to stimulate calcification.
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CAN WE DETECT A DECADAL TREND IN THE SOUTHERN OCEAN CARBON 
SINK IN DATA FROM THE INTERIOR OCEAN?
Oceanic models and atmospheric data have suggested that the Southern Ocean carbon 
sink has substantially weakened in the last few decades, primarily as a consequence of an 
intensification and southward shift of the westerly wind belt. This weakening carbon sink 
appears to be primarily driven by an anomalous outgassing trend of natural CO2. In the 
region south of 35°S, our model finds a total loss of natural carbon between 1980 and 2004 
of nearly 4 Pg C. Detection of this trend in the available observations represents a formi-
dable challenge, particularly given the presence of a substantial trend in the anthropo-
genic CO2. We will use model results and Southern Ocean observations from the repeat 
hydrography program to make a first foray into this challenge. In particular, we will use a 
multi-tracer approach by combining carbon with oxygen, and nutrient data to improve 
our ability to separate trends in natural and anthropogenic CO2. Preliminary model-based 
results suggest that the interior ocean changes associated with the Southern Ocean circu-
lation trends tend be restricted to the upper ocean, and leave distinct signals that could be 
exploited in the observations.

Gruenler, S., University of Hamburg, Institute of Oceanography, Hamburg, Germany, 
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Stammer, D., University of Hamburg, Institute of Oceanography, Hamburg, Germany, 
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ESTIMATES OF RIVER DISCHARGE BASED ON REMOTELY SENSED SURFACE 
VELOCITIES AND WATER LEVELS
One promising technique for river runoff estimates from space is the retrieval of surface 
currents on the basis of synthetic aperture radar along-track interferometry (ATI). The 
German satellite TerraSAR-X, which was launched in June 2007, will permit ATI measure-
ments. Based on numerical simulations, we present first findings of a research project in 
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which the potential of satellite measurements of various parameters with different tempo-
ral and spatial sampling characteristics is evaluated and a dedicated data synthesis system 
for river runoff estimates is developed. We address the achievable accuracy and limitations 
of such estimates for different local flow conditions at selected test sites. High-resolution 
three-dimensional current fields in the Elbe river (Germany) from a numerical model 
are used as reference data set and input for simulations of a variety of possible measuring 
and data interpretation strategies to be evaluated. For example, discharge estimates on 
the basis of measured surface current fields and river widths from TerraSAR-X and water 
levels from radar altimetry are simulated. We discuss the applicability of the measuring 
strategies to a number of major rivers around the world.
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ASSESSING IMPACTS OF PROTIST MOVEMENT BEHAVIORS ON FORMATION 
AND DISPERSION OF THIN LAYERS AND OTHER FINE-SCALE STRUCTURES
Most protists and many other marine microorganisms use active swimming or buoyancy 
to exert control over their vertical positions in structured water columns. Selective verti-
cal movements can result in highly localized aggregations of protists, such as thin layers. 
However, other mechanisms, such as vertical variations in horizontal transport, can 
also cause such structures, and both demographic and physical mechanisms can act to 
disperse layers. It is difficult to understand or predict fine-scale patch dynamics without 
quantitative estimates of all these mechanisms. To better assess conditions under which 
active movements might strongly impact thin layer dynamics, we quantified protist swim-
ming in natural water samples, using laboratory-based observations of water samples with 
intact vertical structures and also using an in situ protist behavior observation platform. 
We used motion analysis to quantify swimming characteristics at the level of individual 
cells. Finally, we applied population-level modeling techniques and scaling analysis to as-
sess impacts of cell-level movements. Our analyses suggest a delineation between regions 
of parameter space in which active swimming is, or is not, a significant contributor to thin 
layer dynamics.

Guan, X., Columbia University, New York, NY, USA, xguan@ldeo.columbia.edu;
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TIDAL EFFECT ON THE DENSE WATER DISCHARGE: A MODELLING STUDY
Numerical studies are carried out to validate our hypothesis, that the tide-induced shear 
dispersion would not only augment the benthic layer thickness, but also greatly enhance 
the descent of dense water over the continental slope, based on our previous analytical 
studies. A primitive-equation, free-surface, coastal ocean model is employed to demon-
strate the sharp contrast between simulations with tides and control runs without tidal 
components. Results of control runs are consistent with Ekman dynamics theory and lab 
experiments, which predict dense water does not descend beyond the upper slope. Hence 
Ekman dynamics is not sufficient for its descent, as dense water would be quickly neutral-
ized through strong diapycnal mixing. Once tides are included, dense water discharge 
process is rectified in two major ways: 1) the dense benthic layer depth spans several times 
of the Ekman layer; 2) it descends all the way into the deep basin, far beyond tidal excur-
sion. The separation of benthic layer and shear layer restricts the dilution of the benthic 
property, and greatly propels the descent process. The model output also agrees well with 
the observations from AnSlope.
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MODELING OF SEDIMENT TRANSPORT MODES DURING CROSSTEX 
EXPERIMENT
During the CROSSTEX experiment, various cycles of shoreward and offshore sandbar 
movement in a large wave flume were documented.  Throughout these phases of bed evo-
lution, hydrodynamic information related to waves and currents, as well as bathymetric 
and suspended sediment concentrations data were collected.  The present study evaluates 
occurrences of bedload and suspended load transport during onshore and offshore sedi-
ment transport events.  Bedload will be estimated via an adaptation of the Meyer-Peter 
Muller formulation (Meyer-Peter and Müller, 1948).  Suspended load will be evaluated 
with an advection/diffusion model (Fredsoe and Deigaard,1992).  To drive these models, 
wave hydrodynamics are modeled using an extended Boussinesq equations model (Teran 
Cobo, 2007) and a phase resolving eddy-diffusive boundary layer model (Henderson et 
al., 2004).  Undertow will be computed either from a circulation model like POM, or from 
recorded data.  Comparisons between observed and modeled results for sediment con-
centration, sediment flux, and bathymetric change, but also wave height and water veloc-
ity, will be conducted systematically.  Special consideration will be paid to identifying the 
dominant modes of sediment transport during the different phases of the experiment.
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PSEUDOCALANUS IN SVALBARD WATERS; DISTRIBUTION PATTERNS OF TWO 
SIBLING COPEPOD SPECIES
Marine copepods of the genus Pseudocalanus are very common throughout the northern 
hemisphere. They contribute considerably to plankton biomass and play an important 
role in the marine food web as a link between microalgae and planktivores. Pseudocalanus 
consists of several sibling species, and two of them (P. minutus and P. acuspes) are known 
to inhabit the Svalbard area. These two species are hard to discriminate morphologically 
and are therefore often referred to as Pseudocalanus spp., ignoring potential differences 
in life strategies and population dynamics. In order to discriminate between these spe-
cies, we used a combination of molecular analyzes,  morphology and morphometrics and 
mapped the distribution of the two species in waters around Svalbard (78 degrees N); an 
archipelago surrounded by warm Atlantic waters on its western side and by cold Arctic 
waters on the east side.

Guentzel, J. L., Coastal Carolina University, Conway, SC, USA, jguentze@coastal.edu
A WATERSHED APPROACH TO MERCURY CYCLING AND TRANSPORT IN 
SOUTH CAROLINA
Concentrations of total Hg in water were determined from sites along a geographical gra-
dient within South Carolina. Sites with differing watershed characteristics were chosen to 
identify potential factors governing the spatial variability of Hg levels throughout the state 
Overall, there is a spatial west to east gradient in the state, with water column concentra-
tions of total Hg (10-55 pM) and total organic carbon (10-2500 uM) increasing as one 
moves from the western upstate piedmont region to the eastern coastal floodplain region 
(r2 = 0.70; p<0.001). Correspondingly, 89% of the SC fish consumption advisories are 
located within these coastal flood plain regions. There is a significant correlation between 
increasing fish Hg concentrations and increasing percent wetland area across the state (r2 
= 0.62; p<0.001). A time series study of mercury speciation within a coastal flood plain 
river (25% wetland area) indicates that 70-90% of the total and methyl Hg are found in the 
<0.45 micron size class and dissolved methyl Hg concentrations range from 3-26% of the 
total Hg in the river and from 4-7% in the seawater end member.
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CIRCULATION AND FLUX OF SUSPENDED-PARTICULATE MATTER (SPM) 
THROUGH THE CENTRAL CHANNEL, ILHA GRANDE BAY, SE BRAZIL
Ilha Grande Bay (IGB) is located in the southern tip of Rio de Janeiro state, SE Brazil. It is 
freely connected to the Atlantic ocean. In its central area lies a large, east-west trending 
island, which is separated from the continent by a narrow and deep feature, the Central 
Channel. IGB’s eastern end is connected to Sepetiba Bay, a shallow, highly polluted envi-
ronment and a potential source of fine-grained, contaminated sediment. The chief motiva-
tion of the present study was to identify scenarios conducive to the advection of SPM from 
Sepetiba Bay into IGB through the Central Channel. A 26-m deep monitoring station was 
occupied by anchored boats in December 2005, September 2006 and March, April and 
July 2007 for 25 hours. Instrumentation included a 600 kHz Teledyne-RDI ADCP and a 
SeaBird CTD integrated with a turbidity sensor (D&A Instrument OBS-3). Water samples 
were collected at several depths and filtered in the laboratory to determine concentration 
of SPM in mg/l; these values were then used to convert turbidity (OBS) and echo intensity 
(ADCP) into water column concentration of SPM.
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HIGH ENERGY, WAVE-INDUCED TURBULENCE AND SLOPE FAILURE ALONG 
THE MISSISSIPPI RIVER DELTA FRONT
Seafloor sediment instability and slope failure adjacent the Mississippi River Delta Front 
(MRDF) has gained renewed attention with the passage of several recent tropical cy-
clones.  Hurricanes Ivan (2004) and Katrina (2005) exacerbated prior MRDF shelf failures 
previously linked to (1) differential loading near river mouths; (2) sediment instability 
exacerbated by pore water and methane gas; or (3) wave action that weakened unstable 
sediments, all resulting in failure.  This paper focuses on the seafloor morphology impact 
initiated by five major hurricanes to strike the MRDF from 1965-2005.  Unique metocean 
storm conditions, including high waves (15-20 m), wave periods (12-15 sec) and bottom 
currents, accelerated shelf failure as revealed by numerous post-storm marine surveys 
across the MRDF.  Bottom boundary layer conditions are then linked via numerical 
modeling (MIKE21) to known sediment lithologies via an existing MRDF borehole array 
as well as to statistical analyses of oil and gas industry infrastructure age and type.  These 
relationships are then compared to known cases of subaqueous mudslides to develop and 
calibrate a hindcast model to assess and predict future mudslide infrastructure risk.  This 
work has important implications for evaluating offshore sediment resources for coastal 
restoration in Louisiana.



���

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

Guild, L., NASA Ames Research Center, Moffett Field, USA, liane.s.guild@nasa.gov;
Lobitz, B., Foundation of CSU Monterey Bay/NASA Ames, Moffett Field, USA, blobitz@

mail.arc.nasa.gov;
Armstrong, R., University of Puerto Rico at Mayaguez, Mayaguez, Puerto Rico, roy@

cacique.uprm.edu;
Gilbes, F., University of Puerto Rico at Mayaguez, Mayaguez, Puerto Rico, gilbes@cacique.

uprm.edu;
Gleason, A., RSMAS/University of Miami, Miami, USA, art.gleason@miami.edu;
Goodman, J., University of Puerto Rico at Mayaguez, Mayaguez, USA, jgoodman@uprm.edu;
Hochberg, E., Hawaii Institute of Marine Biology/University of Hawaii, Kaneohe, USA, 

hochberg@hawaii.edu;
Monaco, M., NOAA Biogeography Program, Silver Springs, USA, mark.monaco@noaa.gov;
Berthold, R., NASA Ames Research Center, Moffett Field, USA, randall.w.berthold@nasa.gov;
Kerr, J., CSU Monterey Bay, Seaside, USA, jeremy_kerr@csumb.edu
CORAL REEF ECOSYSTEM ASSESSMENT USING NASA AIRBORNE AVIRIS AND 
DCS IMAGERY
To adequately image through a water column and to delineate variation in coral reef 
ecosystem benthic types, sensors having high spatial, e.g., a Cirrus digital camera system 
(DCS), and spectral, e.g., the Airborne Visible Infrared Imaging Spectrometer (AVIRIS), 
resolution and high signal to noise are needed.  Further, there is a need to better under-
stand the optical properties of coral reefs, seagrass, other benthic types, and water column 
constituents from field-collected data so current and future satellite and airborne remote 
sensing can be optimized for coastal zone ecosystem research and management.  In 
August 2004, we flew the AVIRIS and DCS on a NASA ER-2 over the Florida Keys and 
Puerto Rico. In March 2005, we flew AVIRIS/DCS on the Twin Otter over Kaneohe Bay, 
Oahu.  Also, in December 2005, we flew AVIRIS/DCS on the Twin Otter over Puerto Rico 
and the US Virgin Islands for assessment of the 2005 Caribbean coral reef bleaching event.  
For each of these deployments, we collected coincident spectral data from dominant bot-
tom types and coral under various health conditions using a hand-held spectroradiometer.  
These spectral data will be used to classify the benthic types within the AVIRIS imagery.  
An overview of the airborne missions and coincident field data collection will be present-
ed along with preliminary image and field-collected spectral data products.
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TAXONOMY OF OCEAN OBSERVATORIES BASED ON THEIR CAPACITY OF 
PARTICIPATION IN A VIRTUAL OBSERVATORY
Over the next few years, ocean observatories such as the NEPTUNE regional observatory will 
start generating a massive amount of data available to scientists, students, educators and the 
public at large. In order for the scientific community to perform studies at the global level on 
topics such as ocean temperature variances, they need to access transparently data and the 
associated tools from multiple observatories, using a virtual observatory model similar to the 
one in place for astronomy. This paper proposes a taxonomy of ocean observatories, based on 
their capacity of participation in a virtual observatory using criteria such as the level and type 
of services offered, the availability of data and the processing capabilities.
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WAVE HEIGHTS FROM A 3-M DISCUS BUOY IN THE MISSISSIPPI SOUND 
DURING HURRICANE KATRINA
In August 2005 the eye of hurricane Katrina passed 49 nm to the west of a 3-m discus 
buoy, in 20 m water depth, operated by the Central Gulf of Mexico Ocean Observing 
System (CenGOOS).  Buoy wave heights were measured with an onboard 6-axis ac-
celerometer and from the displacement of a GPS antenna as measured by Real-Time-
Kinematic (RTK) GPS.  The computed wave heights are compared to the nearby NDBC 
42007 buoy and show reasonable agreement for wave heights less than 2-3 m.  At higher 
wave heights there is a potential bias in the wave heights if the buoy’s heel is not accounted 
for.  This is believed to be the result of swell in shallow water, a heel in the buoy caused by 
wind and currents, and the failure to tilt-correct the accelerometer data.
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THE EUROPEAN WATER FRAMEWORK DIRECTIVE AS AN INTEGRATIVE 
APPROACH TO THE MANAGEMENT OF THE WHOLE AQUATIC ECOSYSTEMS.
From the river sources to the open sea, the European WFD constitutes one of the most 
ambitious acts for the integral management of the whole European aquatic environments, 
specially considering that it’s being carried out from an ecosystem perspective. The eco-

logical status evaluation of each water body type has to be realized based on similar physi-
cal, chemical and biological indicators, so allowing their intercomparability. In this sense, 
once the metrics for the evaluation of each quality element are selected and intercalibrated 
between different Member States, the next step will consist on how to combine them 
for the global assessment of the ecological status of all the water bodies along the whole 
river basin districts. In this paper we present the work carried out in the coastal waters of 
Cantabria (N. Spain), to, first, define the integration levels that should be considered in the 
process, and second, to select the appropriate combination rules to apply at each of these 
levels. Furthermore, the extrapolation of the main conclusions of this work to assessment 
of inland and transitional waters is also discussed.
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REAL-TIME SURFACE CURRENTS FOR THE GLOBAL OCEAN USING OSCAR
The Ocean Surface Current Analysis Real-time (OSCAR) project provides a surface cur-
rent data product derived from satellite imagery at 5-day intervals, updated daily on the 
web.  The data product has been updated to provide derived real-time surface current 
maps of the global ocean within 70 degrees of the equator with less than a one day delay 
from real-time.  Utilizing a combination of delayed mode and near real-time imagery, 
and model results as sources of sea surface height and ocean wind data as well as satellite 
SST imagery, surface current maps are calculated on a 1x1 degree grid and displayed on a 
daily basis.  A discussion of the methods applied to combine the various data sources into 
a cohesive presentation of the ocean surface current field as well as hindcast comparisons 
with surface drifter data are presented.  The OSCAR website is maintained and housed at 
NOAA/PMEL (http://www.oscar.noaa.gov).

Guo, J. S., The First Institute of Oceanography,SOA, China, Qingdao, China, gjings23@
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SURFACE INFLOW INTO THE SOUTH CHINA SEA CROSSING THE LUZON 
STRAIT
Observational data of the Argos satellite-tracked drifters from 1988 to 2003 are used to 
study the surface flow crossing the Luzon Strait and entering the inside of South China Sea 
(SCS). The results show that there is the climatic-type variation in the surface flow passing 
through the Luzon Strait. The surface flow pass the Luzon Strait from south to north between 
the last ten-days of February and the first ten-days of October, cross the Luzon Strait only 
from the Babuyan Channel between second ten-days of October and the second ten-days 
of November, and cross all the Luzon Strait from the Babuyan Channel and the Balintany 
Channel during the last ten-days of November to first ten-days of January. It is surprising that 
the speed of drifters crossing the Luzon Strait increased by two to three times than that before 
entering the Balintany Channel. The physical analyses suggest that a westward current cross-
ing the Luzon Strait should be driven by the pressure gradient force which is created by the 
sea-surface rise at the region south of Taiwan during October to January. The occurring con-
dition of inflow into the SCS crossing the Luzon Strait is solved by a set of inertia movement 
equations, in which friction drag and the background current filed of the Kuroshio are consid-
ered. The theoretical results explain the climatic-type variation in the surface inflow well.
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DESTRIPING AND FILTERING OF GRACE VARIABLE GRAVITY SOLUTIONS
The GRACE satellite measurements provide monthly gravity field in the form of spherical 
harmonics (Level 2 or L2 product) that can be used to compute global mass variations. 
However, the mass variations at the current truncation (nmax=120) exhibit high-fre-
quency aliasing errors, including large meridional stripes that should be filtered and/or 
destriped for practical applications. Here we present a destriping method formulated in 
the space domain based on the values of mass changes inferred from the GRACE L2 prod-
ucts over a latitude-longitude grid.  A function that vanishes at the poles is added to the 
GRACE result along each meridian, with its value at the equator determine by minimizing 
the variation of the sum along longitude. Furthermore, we present a filtering method simi-
larly formulated that has distinct smoothing radii over latitude and longitude. The radii 
of the filter used for smoothing are angles in latitude and longitude instead of distance at 
the Earth’s surface. The anticipated result produces potentially higher spatial resolution in 
distance along longitude at higher latitude, which is commensurate with original spatial 
resolution of the GRACE spherical harmonic solution or other solutions.
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EXPORT FLUXES OF DISSOLVED ORGANIC AND INORGANIC CARBON AND 
NITROGEN FROM THE MISSISSIPPI RIVER
Monthly samples were collected from the Mississippi River near Baton Rough, Louisiana from 
September-2006 to September-2007 and measured for concentrations of dissolved organic 
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carbon (DOC), colloidal organic carbon (COC), dissolved inorganic carbon (DIC), and total 
dissolved nitrogen (TDN). Concentration of DOC was lowest in February (244 µM) and high-
est in July-2007 (344 µM), with a yearly average of 301±32 µM. Percentage of COC (1 kDa-0.45 
µm) was 61±3% based on the measurements of permeate time series samples and ultrafiltration 
permeation model. Average DIC concentration was 2460±280 µM, with highest concentration 
(2975 µM) during low-discharge (September ) and lowest (1926 µM) during high-discharge 
(January). TDN concentration varied from 67 to 222 µM (average 132±48 µM), and shows a 
general increase with increasing discharge. However, there is no correlation between DOC and 
discharge. Based on the correlation between instantaneous flux and corresponding discharge, 
annual export fluxes of DOC, DIC and TDN during 2006-2007 were estimated to be 1.45E+12 
gC/yr, 9.11E+12 gC/yr and 1.01E+12 gN/yr, respectively, compared to 2.13E+12, 13.5E+12 
gC/yr and 1.49E+12 gN/yr using a long-term discharge of 18,288 m3/s between 1981-2005.
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DIRECT NUMERICAL SIMULATION OF TURBULENCE INTERACTING WITH 
AIR-SEA INTERFACE AT SMALL SCALES
The problem of turbulence interacting with an air-water interface is important to atmo-
sphere-ocean momentum transport, gas transfer, and many other mixing and transport 
processes in air-sea interactions.  In order to understand the fundamental dynamics of 
turbulence near the sea surface at small scales, we perform a mechanistic study using 
direct numerical simulation.  We simulate the unsteady, three dimensional Navier-Stokes 
equations subject to the air-water free surface boundary conditions.  Spatial derivatives are 
discretized with pseudo-spectral and finite-difference methods.  Time integration is real-
ized through a second-order fractional step scheme.  From the simulation data, substantial 
information on the statistics and the structures of the flow field has been obtained.  In 
particular, coherent vortical structures in the flow field are identified.  Turbulent kinetic 
energy and enstrophy budgets are quantified.  Finally, effects of turbulence structures on 
scalar transport near the air-sea interface are illustrated and quantified.

Gustavo A. Carvalho, G., University of Miami - RSMAS/MPO, Miami, USA, gcarvalho@
rsmas.miami.edu;
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SPATIAL AND TEMPORAL VARIABILITY OF THREE DISTINCT SATELLITE 
OCEAN COLOR ALGORITHMS TO IDENTIFY HARMFUL ALGAL BLOOMS OFF 
THE WEST FLORIDA COAST
Near real-time remote sensing imagery has been widely used to identify ocean surface 
features such as oil slicks, eddies, upwelling, river plumes and harmful algal blooms 
(HABs). Since toxic blooms of Karenia brevis are observed yearly in the west Florida coast, 
an accurate technique to remotely detect HABs is highly desired. A NOAA monitoring 
system identifies areas likely to be classified as HABs, but field samples are still required 
for confirmation. Two other recent approaches, also based on visible space-borne mea-
surements, have shown promising results for HABs’detection. The spatial and temporal 
variability of these three techniques’products are examined to address two questions: 1) 
How effectively are HABs’detected along the entire shoreline, from Key West to Cape San 
Blass; and 2) Are these algorithms successful year-round? The predictive success of these 
three satellite-based methodologies is evaluated by comparing with an in situ database of 
cell counts. Quantifying the uncertainties associated with these algorithms is important to 
provide guidance for resource management decisions to better plan mitigation actions.
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DYNAMICS OF DISSOLVED NEUTRAL AND ACIDIC SUGARS IN SEAWATER
Carbohydrates are an important component of organic matter in the ocean. Originating from 
primary production, they are used by the phytoplankton cell as structural components and for 
energy storage, or released to the pool of dissolved organic matter by exudation, leakage, graz-
ing or cell lysis. It is generally accepted that dissolved carbohydrates (dCHO) are an important 
food source for heterotrophic organisms, especially bacteria. More recently, it was demon-
strated that dCHO, and particularly acidic sugars, are also involved in abiotic processes, such 
as the formation of carbohydrate colloids and their subsequent aggregation into gel particles, 
or trace metal scavenging. Understanding these processes is prerequisite to better estimate 
upper ocean particle dynamics and organic matter export. To ascertain dCHO-dynamics and 
their partitioning into gel particles, we measured the abundances of neutral and acidic sugars 
and transparent exopolymer particles (TEP) during several lab, mesocosm and field studies. 
Analysis of dCHO in seawater was performed using High Performance Anion Exchange 
Chromatography after desalination by dialysis and acid hydrolysis. Here, we show preliminary 
results on the composition and abundance of dCHO and TEP during phytoplankton blooms 
dominated by either diatoms or coccolithophores.

Haak, H., MPI for Meteorology, Hamburg, Germany, helmuth.haak@zmaw.de;
Baehr, J., MIT, Cambridge, MA, USA, baehr@mit.edu;
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Marotzke, J., MPI for Meteorology, Germany
OBSERVED AND SIMULATED DAILY VARIABILITY OF THE MERIDIONAL 
OVERTURNING CIRCULATION AT 26N IN THE ATLANTIC
We compare a daily timeseries of the meridional overturning circulation (MOC) esti-
mated from the UK/US RAPID/MOCHA array at 26N to two global circulation models: 
(i) the coupled climate model ECHAM5/MPI-OM, and (ii) the ECCO-GODAE state 
estimate. In ECHAM5/MPI-OM, the waters are up to 4C warmer and up to 0.5 more 
saline than the observations, depending on the depth. In ECCO-GODAE, the waters span 
the observed temperatures and salinities at all depths below 200m within the range of 
uncertainties estimated by Forget and Wunsch (2007). A decomposition of the MOC into 
Florida Current, Ekman and upper mid-ocean geostrophic transports yields a similar level 
of variability among all estimates: ECHAM5/MPI-OM reproduces the magnitude of the 
observed variability, standard deviations for the eight ensemble members differ by 1 Sv at 
most. ECCO-GODAE shows a smaller variability, but a correlation of 0.9 for the Ekman 
transport, and 0.6 for the MOC. In both models, the upper mid-ocean transport is closely 
approximated by the residual of the MOC minus Florida Current and Ekman transport. 
For future comparisons, we suggest to compare the upper mid-ocean transport from the 
observations to the residual transport in the models.

Haas, K. A., Georgia Tech, Savannah, USA, kevin.haas@gtsav.gatech.edu;
Warner, J. C., US Geological Survey, Woods Hole, USA, jcwarner@usgs.gov
THREE-DIMENSIONAL MODELING OF NEARSHORE HYDRODYNAMICS 
DURING THE PASSAGE OF WEATHER FRONTS
A five day nearshore field experiment was carried in December 2003 near Myrtle Beach, 
South Carolina, providing measurements of waves, currents and bathymetry concurrently 
with offshore data collection around a shoal.  The present work uses two numerical models 
for simulations of nearshore hydrodynamics to study the connection between large scale 
and nearshore flows during the passage of weather fronts.  This study uses a Q3D near-
shore model (SHORECIRC) and a 3D model (ROMS) with grids resolving the nearshore, 
using the results of larger scale models as boundary conditions.  The wave model SWAN is 
used for wave transformation and ROMS also simulates large scale flows driven by tidal and 
wind forcing in Long Bay.  Various conditions are simulated, including two frontal passages.  
The first storm generated waves from the south driving a moderate longshore current.  The 
second front generated waves with a large angle of incidence from the north, driving long-
shore currents approaching 2m/s.  Results from the models are compared with the mea-
surements as well as inter-comparisons between the models to understand the differences 
between the three-dimensional and the quasi-three-dimensional models.

Haase, A. T., NCSU, Raleigh, USA, athaase@ncsu.edu;
Cudaback, C. N., NCSU, Raleigh, USA, cynthia_cudaback@ncsu.edu
PREDICTING OYSTER LARVAE DISPERSAL IN PAMILICO SOUND FROM 
SURFACE DRIFT BUOYS AND CURRENT PROFILE OBSERVATIONS
Oyster restoration efforts in Pamlico Sound, NC are based on a network of oyster brood-
stock sanctuaries. The success of these efforts depends on the larval connectivity between 
these sanctuaries. We can predict oyster larval dispersal envelopes using both eularian and 
lagrangian current measurements. Forward integration of the near-surface currents mea-
sured by an ADCP allows us to predict paths followed by passive particles.  We compare 
the predicted paths to the actual paths taken by GPS tracked surface drift buoys. Because 
wind-driven currents are generally strongest near the surface, paths taken by these passive 
buoys represent the farthest distance oyster larvae can travel within the estuary. Dispersal 
envelopes generated from the current profile data form a range of all possible locations 
oyster larvae might travel from a fixed location and assess connectivity among oyster 
sanctuaries constructed by the North Carolina Department of Marine Fisheries.

Hackert, E. C., ESSIC/University of Maryland, College Park, MD, USA, ehackert@essic.
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SALINITY BIASES IN LEVEL AND LAYER DATA ASSIMILATION RESULTS FOR 
THE TROPICAL PACIFIC
ENSO has a significant impact on climate variability throughout the world and so has 
been the key focus to improving coupled forecasts for the tropical Pacific.  In previous 
work, we have shown that assimilation of salinity along with other key variables allow a 
temporary improvement in the initial state for ENSO prediction (eg. Hackert et. al., 2007). 
Yet, biases in the salinity field and hence the subsurface density field in the ocean still exist.   
Therefore, we will perform a systematic evaluation of model salinity biases for the period 
2002-present using OI (Carton and Hackert, 1989) of all available surface and subsurface 
salinity data (e.g. Argo, XBT, TAO etc.). The assimilation biases that are included in this 
study are the NCEP Global Ocean Data Assimilation System (GODAS) and our Ensemble 
Reduced-Order Kalman Filter (EROKF) results. GODAS is a level model (MOM3) which 
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assimilates Tz and synthetic salinity profiles from a local climatological T-S relationship 
using the OI technique of Derber and Rosati,1989, whereas EROKF utilizes a sigma coor-
dinate model (Gent and Cane, 1989) which assimilates all available subsurface observa-
tions (along with SL and SST) using the Kalman Filter technique.  Differences in model 
and assimilation methodologies will be discussed.

Hackett, E. E., Johns Hopkins University, Baltimore, USA, ehackett@jhu.edu;
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EFFECT OF SPATIAL AVERAGING ON SPECTRAL CHARACTERISTICS IN THE 
FREQUENCY DOMAIN OF IN-SITU VELOCITY DATA
Oceanographic velocity point sensors inherently average over some volume to obtain 
magnitude and direction while acquiring data at a prescribed sampling rate. Spectral 
analysis is subsequently performed on such data to derive turbulent parameters. Unique 
measurements from the Atlantic continental shelf obtained using a submersible particle 
image velocimetry (PIV) system, whose data provides a spatial distribution of velocity at a 
specified sampling rate, permits investigation of the impact on the energy spectrum in the 
frequency domain due to spatially averaging the data. PIV data were spatially averaged at 
various scales, and energy spectra in the frequency domain were computed. Spatial averag-
ing has a clear frequency-dependent impact on the energy level at frequencies lower than 
expected from a simple conversion of the space-to-time scales using Taylor’s Hypothesis. 
The non-local effect of spatial filtering in the frequency domain is the primary contributor. 
This result has important implications for spectrally derived turbulent quantities, especially 
for data collected at high frequencies using techniques employing large spatial averaging. 

Haertel, P. T., Colorado State University, Ft Collins, USA, patrick.haertel@colostate.edu;
Jensen, T., IPRC, University of Hawaii, Manoa, USA, tjensen@hawaii.edu
SIMULATING EDDIES NEAR THE EQUATORIAL UNDERCURRENT USING 
SLIPPERY SACKS
The Slippery Sacks Ocean Model (SSOM) is a radically unconventional tool for simulating 
ocean circulations.  Rather than approximating partial differential equations that govern 
fluid motions, it predicts motions of malleable water parcels using classical physics. There 
are a number of reasons to believe that at the smallest resolvable scales, motions generated 
by SSOM will be different than those in conventional ocean models.  In particular, the fact 
that SSOM can be run with no prescribed horizontal mixing allows for energetic small-scale 
eddies.  However, it is unclear at what scale the behavior of eddies in SSOM begins to deviate 
from that of eddies in real oceans due to imposed contraints on sack geometry.  In this study 
we address these and other questions in simulations of idealized equatorial oceans. We vary 
horizontal resolutions from 2 to 1/8 degrees and examine how tropical instability waves and 
smaller eddies change across these resolutions, and how they affect equatorial undercurrent 
structure and intensity by horizontal transport of momentum and tracers. Not only do these 
simulations shed light on how eddies interact with the equatorial undercurrent, but they also 
reveal how simulations of eddies are sensitive to modeling technique.
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INCORPORATING SCIENTIFIC JUDGMENT INTO WORKFLOW SYSTEMS FOR 
OCEAN SCIENCE
Recent improvements in technology have increased rates of data acquisition in science 
so that research is now more often limited by data processing and data management. A 
burgeoning technology for addressing these problems is workflow management systems 
(WMS), software applications that facilitate modeling and execution of workflows, i.e.  sci-
entific research procedures. However, while workflows in labs and on research cruises at 
the Center for Coastal Margin Observation and Prediction (CMOP) depend on scientific 
judgment in real time, existing scientific WMS support only computational tasks, lack-
ing the ability to pause for and incorporate user input. Our goal was to create a workflow 
system for CMOP that displays task-specific information and incorporates user input. We 
created a configurable, dynamic user interface for cruise workflow execution, modeled a 
cruise workflow in a WMS, and planned methods of linking and generalizing the interface 
and the WMS. The interface was deployed on several research cruises and successfully im-
proved access to information. With more development, we expect this system to improve 
research efficiency across and between diverse fields of ocean science at CMOP.
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COUPLED BIOLOGICAL-PHYSICAL PROCESSES AFFECTING HYPOXIA IN THE 
NORTHERN GULF OF MEXICO
Extensive bottom water hypoxia develops annually in northern Gulf of Mexico continental 
shelf waters influenced by Mississippi and Atchafalaya River discharge.  We conducted 
integrated shipboard process studies examining key biogeochemical and physical pro-
cesses affecting hypoxia in this region to quantify and inter-relate these processes.  We 
conducted ~36 hour studies at 3 sites spanning a gradient of river influence during each of 
5 cruises in 2006-2007, ranging from spring to late summer. Measurements included con-
tinuous ADCP profiles, coupled with 3-hourly CTD profiles to provide physical context 
for high-resolution (50-100 cm) chemical (pH, DIC, nutrients, DOC) - physical (salinity, 
O2) - optical profiles (e.g., turbidity, spectral properties), measurements of plankton me-
tabolism (respiration), and benthic biogeochemical processes (sediment carbon, oxygen 
and nutrient flux).  Complex and abrupt density layers occurred, sometimes with strongly 
sheared velocity.  Chemical gradients were often but not always associated with physical 
structure . One-dimensional vertical mass balances were developed for carbon, oxygen 
and nutrients and used to infer vertical mixing rates.  Results of these studies are useful for 
constraining modeling studies addressing hypoxia development in the region.

Haine, T., Earth & Planetary Sciences, Johns Hopkins University, Baltimore, USA, thomas.
haine@jhu.edu

HIGH-FREQUENCY FLUCTUATIONS IN DENMARK STRAIT OVERFLOW 
TRANSPORT
The transport of Denmark Strait Overflow Water (DSOW) exhibits quasi-periodic fluc-
tuations immediately south of Denmark Strait with periods of 2-4 days. These fluctuations 
are visible in satellite imagery of surface temperature which typically shows a train of 
cold-core cyclones southwest of Denmark Strait. They have also been observed as DSOW 
transport fluctuations by moored current meter arrays which show that the transport 
variability is similar in magnitude to the mean transport itself. Using 2-km resolution, 
97-level regional circulation models we explore the kinematics of these fluctuations. The 
model solutions show realistic variability and clearly reveal how DSOW descends from 
the Denmark Strait sill in boluses wrapped up in the cores of near-barotropic cyclonic 
eddies. Lateral engulfment of ambient Irminger water is also clear and seems to be the 
initial process that eventually leads to entrainment and mixing of ambient water into the 
DSOW plume. The model cyclones are associated with unambiguous signals in sea level 
and surface temperature. We discuss the prospects for processing the historical record of 
remote-sensing data at Denmark Strait to construct a time-series of daily DSOW fluctua-
tions. The main challenge is to overcome the instrument noise in the altimetric sea level, 
but the satellite coverage is adequate to give a useful signal.
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FURTHER IMPROVEMENT OF CLIMATE PREDICTION USING HADCM3
Changing ocean heat content is a key metric for global warming studies but its assessment 
is made difficult by variable ocean sampling and large advective changes in basin scale 
heat content on decadal timescales. We present an analysis of ocean heat content change 
based on isothermal depths and mean temperature above isotherms. We show that we can 
assess separate contributions to total heat content in this way and furthermore that these 
quantities have different spatial and temporal characteristics which allows upper ocean heat 
content to be assessed with reduced errors. We make comparisons of assessments from 
data with long runs of the HadCM3 coupled model under varying greenhouse forcing.
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SHIFTING SURFACE CURRENTS IN THE NORTHERN NORTH ATLANTIC 
OCEAN
Analysis of surface drifter tracks in the North Atlantic Ocean from the time period 1990 
to 2006 provides the first evidence that the Gulf Stream waters can have direct path-
ways to the Nordic Seas.  Prior to 2000, the drifters entering the channels leading to the 
Nordic Seas originated in the western and central subpolar region.  Since 2001 several 
paths from the western subtropics have been present in the drifter tracks leading to the 
Rockall Trough through which the most saline North Atlantic Waters pass to the Nordic 
Seas.   Eddy kinetic energy from altimetry shows also the increased energy along the same 
paths as the drifters since 2000.   These near- surface changes have taken effect while the 
altimetry shows a continual weakening of the subpolar gyre.  These findings highlight the 
changes in the vertical structure of the northern North Atlantic Ocean, its dynamics and 
exchanges with the higher latitudes.

Halanych, K. M., Auburn University, Auburn, USA, ken@auburn.edu;
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PHYLOGEOGRAPHY AND LARVAL CONNECTIVITY OF ANTARCTIC SHELF 
INVERTEBRTE FAUNA
Establishment of the Antarctic Circumpolar Current (ACC) and the Antarctic Polar Front 
(APF) are hypothesized to be barriers to gene flow into and out of Antarctic waters. Using 
a multidisciplinary approach that examines both larval distribution as well as the genetic 
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structure of marine invertebrate populations in Southern Ocean regions, the relationship 
between gene flow, potential barriers such as the ACC and APF, larval dispersal and geo-
logic history were assessed. Results indicate that isolation has occurred in the past be-
tween the South American and the Antarctic continental shelves, but much more recently 
than dogma contends. Additionally, mtDNA sequence data reveal cryptic speciation in 
several species, implying that connectivity of populations of ancestral taxa was intermit-
tent since the formation of the ACC and APF. Genetic characterization and temporal dis-
tribution of larvae have allowed further insights into the life history of Antarctic benthic 
forms. The assumptions commonly made about Southern Ocean oceanographic processes 
and their influence of biodiversity and historical connectivity will be revisited.
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UNSUPERVISED THRESHOLDING AND MORPHOLOGICAL PROCESSING FOR 
AUTOMATIC OUTLINE EXTRACTION
At least two software packages-DARWIN, Eckerd College, and FinScan, Texas A&M-ex-
ist to facilitate the identification of cetaceans-whales, dolphins, porpoises-based upon 
the naturally occurring features along the edges of their dorsal fins. Such identification is 
useful for biological studies of population, social interaction, migration, etc. The process 
whereby fin outlines are extracted in current fin-recognition software packages is manu-
ally intensive and represents a major user input bottleneck: it is both time consuming 
and visually fatiguing. This research aims to provide automated methods (employing 
unsupervised thresholding and morphological processing techniques) to extract cetacean 
dorsal fin outlines from digital photographs thereby reducing manual user input.  Ideally, 
the automatic outline generation will improve the overall user experience and improve the 
ability of the software to correctly identify cetaceans.  To assist with unsupervised thresh-
olding, a new metric was developed to evaluate the
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MECHANISMS CONTROLLING SEASONAL-TO-INTERANNUAL MIXED-LAYER 
TEMPERATURE VARIABILITY IN THE EASTERN TROPICAL INDIAN OCEAN
Processes controlling seasonal-interannual mixed-layer temperature (MLT) variability 
in the eastern tropical Indian Ocean are climatically important, but not well under-
stood. We examine the regional MLT balance using an ECCO ocean data assimilation 
product, which satisfies heat conservation. We compare two sectors (90-95°E, 0-5°S and 
98-110°E, 7-10°S) within the traditionally defined eastern Indian Ocean Zonal Dipole 
Mode (IOZDM) anti-node (Saji et al. 1999), focusing on dominant mechanisms during 
the 1994, 1997 and 2006 IOZDM events. These two sectors differ due to local circulation 
characteristics and must be examined separately. If budget components are averaged over 
the entire anti-node, effects of regional processes that are important to IOZDM variability 
are obscured. On the seasonal time scale, surface heat flux assists and dominates MLT 
changes; advection and subsurface processes play secondary roles. On interannual scales, 
subsurface processes dominate cooling at (90-95°E, 0-5°S), whereas surface heat flux coun-
teracts cooling; both effects are larger in 1997 than in 1994 and 2006. Horizontal advection 
opposes interannual cooling at (90-95°E, 0-5°S), but is the dominant cause of cooling at 
(98-110°E, 7-10°S) for all three events
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CAN REMOTELY SENSED PARAMETERS, COUPLED WITH IN SITU 
MEASUREMENTS, BE USED TO ESTIMATE THE SIZE AND LOCATION OF 
HYPOXIA IN THE NORTHERN GULF OF MEXICO?
The hypoxic area located west of the Mississippi River outflow in the northern Gulf of 
Mexico spans 12,000 to 22,000 km2 annually. Since 1985, this hypoxic zone doubled in 
size (Rabalais et al. 2002). Management options to reduce the size of Gulf hypoxia focus 
on reductions in Mississippi River nitrogen loads (CENR 2000). Riverine nutrient input, 
chiefly nitrogen, stimulates primary production in the coastal ocean, and the resultant 
organic matter sinks below the pycnocline, formed from thermal stratification in summer 
months. Hypoxia occurs when respiration below the pycnocline, in the absence of surface 
mixing, exceeds oxygen replenishment. Current models for predicting the size and loca-
tion of the Gulf hypoxic zone focus on riverine nitrogen as the primary input parameter 
and succeed in explaining up to 88% of hypoxic zone size (Turner et al. 2006; Scavia et al. 
2004). Remote sensing data coupled with in situ measurements have been explored previ-
ously in the correlation of satellite-derived chlorophyll concentration with river discharge, 
nitrate load, and hypoxia (Walker and Rabalais 2006). Our focus is to investigate if hypoxia 
formation is associated with additional remotely sensed parameters such as sea surface 
temperature, sea surface height anomaly, and ocean color data products. We will employ 
time-series analyses to determine if sea surface temperature changes, phytoplankton 
blooms, and other phenomena are correlated with the formation of the Gulf hypoxic zone.
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ABSOLUTE VELOCITY IN THE LABRADOR SEA:  ADCP OBERVATIONS ALONG AR7W
To measure the interannual variability of convection and hydrographic properties in 
the Labrador Sea, the WOCE/CLIVAR repeat hydrographic line AR7W has been oc-

cupied almost yearly since 1990 by investigators at Bedford Institute of Oceanography 
in Dartmouth, Nova Scotia.  Since 1995, lowered and shipboard ADCP data have been 
collected in addition to the hydrographic data.  To date, this dataset has remained un-
processed and unexamined.  For the first time, we present directly measured velocities 
from AR7W and show their relationship to various water masses.  Large variability occurs 
in the velocities from year to year:  transport estimates based on the directly observed 
velocity alone, for example, indicate that boundary current transport may vary by nearly 
a factor of two, with stronger offshore reverse flow balancing a stronger boundary cur-
rent.  Additional analysis will help to determine whether eddies are present in such cases.  
Averaging velocity sections from different years results in a sensible-looking circulation 
when compared with that of Pickart and Spall (2006).
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MIXING AND DISSIPATION OF INTERNAL WAVE ENERGY ON A SHELF SLOPE
On the shelf slope north of Scotland the rate of turbulent kinetic energy (TKE) dissipation, 
calculated from density overturns, is 6±1×10-7 Wkg-1. Using a standard mixing efficiency, 
this dissipation rate is equivalent to a diapycnal diffusivity of 10-3 m2s-1, two orders of 
magnitude larger than typical open ocean background levels. The rate of TKE dissipation 
cannot be fully explained by local shear and strain measurements so we invoke a far-field 
source of energy, supplied in the form of internal waves, to drive mixing over the slope. 
The across-slope internal wave energy flux is 130 Wm-1 at semi-diurnal frequencies with 
103±20 Wm-1 contained in the pycnocline. This can be reconciled with the TKE dissipa-
tion rate by assuming all the internal wave energy is dissipated in the ~4.5 km that the 
pycnocline intersects the slope. The rate of TKE dissipation inferred from this assumption 
is between 3 and 6×10-7 Wkg-1, comparable to the dissipation rate calculated from density 
overturns, and emphasizes the role of internal waves in the transfer of tidal energy, not just 
into the abyssal ocean, but around complex topography.
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AN UPWELLING BESTIARY: OFFSHORE FLOW STRUCTURES REVEALED BY 
LONG-RANGE, HIGH FREQUENCY RADARS IN CALIFORNIA
As part of the Coastal Ocean Currents Monitoring Program (COCMP), two long-range 
High Frequency Radar (HF-Radar) units have been installed near Point Arena, California. 
Combined with standard-range systems, these units provide hourly estimates of surface 
currents from nearshore to 200km offshore.  This radar installation provides one of the 
largest spatial footprints yet to obtain ongoing, real-time maps of shelf and slope surface 
currents for this major upwelling center.  Initial observations reveal a spatial complexity 
strongly hinted at during previous field programs (CODE, NCCCS, WEST).  Coastal 
currents are not simply related to alongshore wind stress, as suggested by the canonical 
model of wind-driven upwelling circulation. Filaments from Point Arena, instabilities 
in the California Current, and mesoscale eddies all influence the currents.  These flow 
features impact shelf and coastal waters, leading to large currents even in the absence of 
strong winds.  The relative contribution of such “œremote forcing” to surface currents 
varies with spatial location, season and year, but can be a substantial fraction of the mo-
mentum budget over much of the region.

Halliwell, G. R., University of Miami, Miami, USA, ghalliwell@rsmas.miami.edu;
Barth, A., University of South Florida, St. Petersburg, USA, abarth@marine.usf.edu;
Smedstad, O. M., Planning Systems Inc., Stennis Space Center, USA, smedstad@nrlssc.

navy.mil;
Hogan, P. J., Naval Research Laboratory, Stennis Space Center, USA, hogan@nrlssc.navy.mil;
Weisberg, R. L., Universit y of South Florida, St. Petersburg, USA, weisberg@marine.usf.edu
SENSITIVITY OF WEST FLORIDA SHELF SIMULATIONS TO INITIAL AND 
BOUNDARY CONDITIONS PROVIDED BY HYCOM DATA ASSIMILATIVE OCEAN 
HINDCASTS
The influence of initial and boundary conditions on free-running West Florida Shelf 
(WFS) simulations is evaluated by nesting HYCOM within three data-assimilative ocean 
hindcasts and a free-running ocean simulation. The hindcasts were produced as part of 
the ongoing development of the Navy’s next-generation HYCOM ocean nowcast-fore-
cast system. The evaluation is being performed by conducting nested free-running WFS 
simulations for 2004 and 2005 and comparing model fields to high-quality observations 
including ADCP moorings and coastal HF radar measurements. The WFS simulations 
were initially run on the University of South Florida curvilinear coordinate system, but 
the nesting boundary was too far offshore to constrain simulated variability over the 
shelfbreak and continental slope. Another set of experiments was therefore conducted in 
a smaller domain to perform the evaluation. Initial analysis of 2004 results demonstrates 
that boundary conditions have little influence on the dominant wind-drive currents over 
the inner shelf, but do have a modest impact over the middle and outer shelf. At several 
ADCP mooring sites, nesting within the presumably more advanced NCODA hindcasts 
slightly degraded the simulated velocity. This surprising result will be further explored, and 
full analysis of the 2004-2005 experiments will be presented, at the meeting.
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Hallock, P., University of South Florida, St Petersburg, USA, pmuller@marine.usf.edu;
Robbins, L. L., U.S. Geological Survey, St Petersburg, USA, lrobbins@usgs.gov;
Peters, M., University of South Florida, St Petersburg, USA, mpeters@marine.usf.edu
ARE SUBTROPICAL CALCAREOUS GREEN ALGAE RESPONDING TO OCEAN 
ACIDIFICATION?
Atmospheric CO2 concentrations are increasing faster than experienced on Earth for the 
last 650,000 years. Within this century, atmospheric CO2 will be double pre-industrial 
levels. Because the oceans are the largest natural reservoir for CO2, ocean chemistry will 
change more dramatically than in the last 20 million years. Indeed, pH values of the open 
ocean have decreased by 0.1 since 1980 and are predicted to decrease 0.3-0.5 in the next 
80 years. Ocean acidification will likely affect fundamental geochemical and biologi-
cal processes including calcification and carbonate sediment production. The east and 
west Florida shelves provide natural gradients from temperate to subtropical carbonate 
sedimentation; these gradients provide natural laboratories to examine the effects of 
ocean acidification on aragonite production by calcareous green algae. Scanning electron 
microscopy can reveal ultrastructural details of calcification. Comparison of Halimeda 
spp. from archived samples collected more than 40 years ago, with specimens collected 
in ongoing studies, are indicating the influence of declining carbonate saturation over this 
time span; both sets of samples will provide data for future comparisons.

Halonen, J. R., University of Delaware REU, Lewes DE 19958, USA, jrhalo@umich.edu;
Sommerfield, C., University of Delaware, Lewes DE 19958, USA, cs@udel.edu;
Moskalski, S., University of Delaware, Lewes DE 19958, USA
SHORT-TERM SEDIMENT DEPOSITION IN A DELAWARE ESTUARY SALTMARSH
The purpose of this study was to determine the relative influences of suspended-sediment 
concentration (SSC), settling velocity (from particle size) and hydroperiod on tidal deposi-
tion rates during a spring tide in a section of the St. Jones River marsh (Delaware).  Water 
samplers, sediment traps, water-level recorders and a LISST-100 particle-size analyzer 
were deployed on Spartina alterniflora  marsh for five days with samples recovered daily.  
SSC decreased exponentially from the river levee to marsh interior, and a similar trend 
was observed for tidal depositional fluxes of sediment.  Hydroperiod ranged from 4 to 
10 hours.  The median grain size of in-situ particle aggregates measured by the LISST 
(66-170 microns) was about seven times larger than the median of disaggregated samples 
collected at the same site, and the disaggregated grain size of freshly deposited sediment 
(10-27 microns) did not vary significantly within the study area during the experimental 
period.  Given the limited spatial variation in particle settling velocity (size) and hydro-
period, it is concluded that the across-marsh SSC gradient was the primary control on 
observed patterns of sediment depositional flux during the experiment.

Halversen, C., University of California, Berkeley, Lawrence Hall of Science, Berkeley, USA, 
chalver@berkeley.edu;

Strang, C., University of California, Berkeley, Lawrence Hall of Science, Berkeley, USA, 
cstrang@berkeley.edu;

Weiss, E., University of California, Berkeley, Lawrence Hall of Science, Berkeley, USA, 
weisse@berkeley.edu

REDUCING BARRIERS TO ACADEMIC ACHIEVEMENT AND MARINE 
GEOSCIENCES CAREERS: A MODEL MIDDLE SCHOOL PROGRAM 
INTEGRATING GEOSCIENCES AND LITERACY
Concurrent with the growing sense of urgency to improve geosciences education, high 
stakes accountability systems have led to a decline in K-8 science teaching and learning, 
especially for underrepresented minorities. Poor literacy skills serve as a barrier to par-
ticipation in science even though science has great potential to improve students’literacy 
skills.  Our presentation describes an NSF-funded project to improve academic achieve-
ment of underrepresented middle school students through exposure to marine geoscienc-
es integrated with strategic literacy instruction to improve their comprehension and deep 
conceptual understanding.  The project involves students in a super-enriched summer 
school academy taught by teachers engaged in intensive professional development, then 
guides those students into carefully articulated work and research internships, afterschool 
programs, field trips and college counseling experiences. Teachers from the professional 
development effort continue providing enhanced science instruction throughout the 
academic year.  This project will evaluate and document a model program comprised of 
a variety of critical elements that can be flexibly utilized by scientists and educators in 
myriad contexts to enhance diversity in the geosciences by improving students’capacity in 
literacy and science.

Halverson, M. J., University of British Columbia, Vancouver, Canada, mhalverson@eos.
ubc.ca;

Pawlowicz, R., University of British Columbia, Vancouver, Canada, rich@eos.ubc.ca
TIDES AND SALINITY IN THE FRASER RIVER PLUME
We utilize a unique dataset to assess the tidal effects on the mean salinity of a highly sea-
sonal river plume. The dataset was obtained by an instrumented ferry which crosses the 
plume of the Fraser River, British Columbia, eight times per day over the years 2002-2006. 
Tidal effects for this time series were investigated by applying the Lomb-Scargle periodo-
gram to plume average salinity. The spectrum showed strong lines in diurnal and semi-
diurnal bands suggesting that tidally-driven mixing and advective processes are important 
in determining the character of the plume. The strength of the diurnal lines relative to the 
semi-diurnal lines is not proportional to their respective strength in currents. In addition, 

strong sidebands of the main tidal lines appear at 1⁄Δf = 1 year, reflecting the strong season-
ality in the flow of the undammed river. Finally, unlike many river plumes, little correlation 
was found with the wind. Using the ferry record, we estimate the fresh-water residence 
time in the plume to be about one day, leaving little time for substantial wind mixing.

Hamm, N. T., Dartmouth College, Hanover, USA, nhamm@dartmouth.edu;
Dade, W. B., Dartmouth College, Hanover, USA, bdade@dartmouth.edu;
Renshaw, C. E., Dartmouth College, Hanover, USA, renshaw@dartmouth.edu
OBSERVATIONS OF FINE-PARTICLE TRANSPORT AND DEPOSITION
We summarize results of flume experiments examining the transport behavior of dilute 
suspensions of non-cohesive silt in channel flows over flat, impermeable smooth and 
rough-granular beds and a highly-permeable bed comprising layered-screen mesh. 
Considered in terms of a simple model incorporating simultaneous deposition and 
entrainment, fine-particle transport in suspension is well described by a dimensionless pa-
rameter S which reflects the ratio of flow-induced lift (Saffman 1968; J. Fluid Mechanics) 
acting on the submerged weight of individual particles. Gross rates of fine-particle deposi-
tion or arrival at the bed are similar for permeable and impermeable beds alike, scaling 
with Stokes settling in relatively slow flows but otherwise diminishing linearly with S. In 
the case of an impermeable bed, all newly-deposited particles reside on the bed surface 
and the rate of re-entrainment increases exponentially with S. In contrast, particles newly-
deposited to a flat, permeable bed find significant refuge and thus show no discernible 
re-entrainment into suspension.

Hammann, A. C., Princeton University, Princeton, USA, ahammann@princeton.edu;
Gnanadesikan, A., NOAA Geophysical Fluid Dynamics Laboratory, Princeton, USA, 

Anand.Gnanadesikan@noaa.gov
EDDY PARAMETERIZATIONS IN A WIND-DRIVEN CHANNEL WITH 
TOPOGRAPHY
The extent to which eddy parameterizations can help coarse-resolution ocean models 
approximate eddy-resolving dynamics is explored in the context of a wind-driven two-
layer channel configuration. The model includes a meridional ridge and mimics water 
mass conversion through interface damping at the northern and southern boundaries. It 
is found that in the presence of topography, the practice of diffusing layer interface heights 
degrades the coarse-resolution model solution due to its adverse effect on standing eddies. 
Diffusion coefficients that result in meridional and zonal transports comparable to those 
of eddy-resolving solutions need to be unreasonably high and alter the horizontal path 
of the current drastically. Instead of improving results through varying diffusion in space, 
we attempt to implement a machine-learning-based approach whereby the differences 
between the fields in fine and coarse-resolution versions of our model are interpreted as 
eddy fluxes. These fluxes are then related to the coarse-resolution fields through a statisti-
cal learning method.

Hammerschmidt, C. R., Dept. of Earth & Environmental Sciences, Wright State 
University, Dayton, OH, USA, chad.hammerschmidt@wright.edu;

Fitzgerald, W. F., Dept. of Marine Sciences, University of Connecticut, Groton, CT, USA, 
william.fitzgerald@uconn.edu

SEDIMENT-WATER EXCHANGE OF METHYLMERCURY IN NEW YORK HARBOR 
DETERMINED FROM SHIPBOARD BENTHIC FLUX CHAMBERS
Benthic mobilization is an important pathway by which organisms are exposed to mono-
methylmercury (MMHg) produced in sediments.  We have developed shipboard benthic 
flux chambers (SBFCs) to measure MMHg effluxes from intact sediment cores, and used 
this method at locations in NY Harbor under summer and winter conditions.  Fluxes 
determined with the SBFCs were compared with diffusional effluxes estimated from 
gradients of dissolved MMHg in the same sediments (SBFC:diffusional flux ratio).  SBFC:
diffusional flux ratios ranged from 0.9 to 1.4 in August and 2.3-4.3 in February.  SBFC:
diffusional flux ratios were correlated positively with dissolved oxygen (DO) in bottom 
waters, suggesting that MMHg mobilization is largely diffusional when DO is less than 
about 80% saturation and enhanced at greater levels.  This is consistent with the observed 
positive relationship between macrofauna abundance and DO.  Thus, benthic MMHg 
mobilization fluxes, which are enhanced relative to diffusion when DO in bottom waters 
is near saturation, may be linked to increased abundance and/or activity of infauna that 
irrigate sediment.  Improving oxygen conditions, therefore, could increase sediment-water 
effluxes of MMHg in NY Harbor and comparable coastal marine systems.

Hammond, D. E., University of Southern California, Los Angeles, USA, dhammond@usc.edu;
Hautala, S., University of Washington, Seattle, USA, hautala@u.washington.edu;
Johnson, H. P., University of Washington, Seattle, USA, johnson@ocean.washington.edu;
Esther, T., University of Southern California, Los Angeles, USA, tabitha@usc.edu;
Schwartz, R. J., University of Southern California, Los Angeles, USA, rjschwar@usc.edu
WHAT MAINTAINS THE SILICIC ACID PLUME AT 2.5 KM DEPTH IN THE 
NORTH PACIFIC?
Deep North Pacific waters contain a plume of high Si near 2.5 km depth. Although this 
plume was characterized by Talley and Joyce (1992), its dynamics remain incompletely 
understood. We have recently shown that sources in Cascadia Basin do not supply more 
than 3% of the input required to maintain the maximum. Sediment traps deployed across 
the N. Pacific indicate that bSi (biogenic Si) sinking below 1 km depth could dissolve to 
provide a sufficient flux, but that little dissolution occurs as they sink; dissolution must 
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largely occur on the sea floor at depths >4 km. We propose that the plume at 2.5 km is 
maintained by dissolution of bSi on the seafloor, coupled with near bottom flow and local-
ized vertical transport near the Juan de Fuca Ridge. Localized transport should be driven 
by buoyancy added from below through geothermal heating, and from above by enhanced 
vertical mixing stimulated by topography. Transport lifts solutes added at depths exceed-
ing 4 km, to the ridge crest near 2.5 km, where they subsequently spread throughout the 
North Pacific on isopycnals, forming the plume.

Hamner, W. M., University of California, Los Angeles, Los Angeles, USA, whamner@ucla.edu;
Tuddenham, P., College of Exploration, Potomac Falls, USA, peter@coexploration.net;
Lemus, J., University of Southern California, Los Angeles, USA, jdlemus@usc.edu;
Fong, P., University of California, Los Angeles, Los Angeles, USA, pfong@biology.ucla.edu
LEVERAGING UNIVERSITY UNDERGRADUATES TO DISSEMINATE OCEAN 
SCIENCES THROUGH ONLINE DISTANCE LEARNING
Ocean sciences can be disseminated widely via online instruction and distance-learning. 
COSEE-West and the College of Exploration provided an online workshop on coral reefs 
for K-12 science teachers, informal educators and the public that leveraged the manpower 
of undergraduate science majors enrolled in an upper division course, Tropical Oceans 
and Tropical Reefs, taught by Hamner.  The online workshop presented two research 
lectures by coral reef scientists and one lecture on the importance of their work to ocean 
science. Undergraduates who had earned high grades in Hamner’s course were assigned 
K-12 teachers to mentor online, adding excitement and verve to discussions of the con-
tent. Hamner added only one new lecture to the workshop; the students from his class 
provided most of the online mentoring. Subsequently these undergraduates gave talks in 
local schools for their teachers and were role models to K-12 students. There are too few 
ocean researchers to widely disseminate new discoveries beyond the scientific community, 
but if our impact is multiplied by our undergraduate and graduate students, we will reach 
many more K-12 teachers and students.

Hamski, J. P., The Ohio State University, Columbus, USA, hamski.2@osu.edu;
Azad Hossain, A. K., University of Mississippi, University, USA;
Hasan, K., Dhaka University, Dhaka, Bangladesh;
Alsdorf, D. E., The Ohio State University, Columbus, USA;
Hossain, F., Tennessee Technological University , Cookeville, USA;
Pavelsky, T., University of California Los Angeles, Los Angeles, USA;
Khan, A. S., Institute of Water Modelling, Bangladesh, Dhaka, Bangladesh;
Hoque, A. Z., Institute of Water Modelling, Dhaka, Bangladesh
ESTIMATION OF HYDRAULIC PARAMETERS AND DISCHARGE OF THE 
GANGES AND BRAHMAPUTRA RIVERS FROM SHUTTLE RADAR TOPOGRAPHY 
MISSION DIGITAL ELEVATION MODELS
In this study, the potential of utilizing Shuttle Radar Topography Mission (SRTM) Digital 
Elevation Model (DEM) data to study the hydraulics of lowland, braided rivers of the 
Ganges-Brahmaputra basins was evaluated. Landsat 7 images at 30m resolution were 
first classified to identify the water body from braided land areas for the estimation of 
hydraulic parameters. Water surface elevations measured from the SRTM DEM was 
found to have standard deviations of 5.59 m and 5.77 m for the Ganges and Brahmaputra 
rivers, respectively. The minimum reach length required for a reasonable estimate of water 
surface slope was found to be 131 km for the Ganges and 137 km for the Brahmaputra 
river. The water surface slope was estimated from a linear fit to be 8.45 cm/km for both 
rivers. Channel width was computed at each classified Landsat pixel along a center line 
obtained by thresh-holding the Laplacian of an image containing the distance from each 
channel pixel to the nearest bank pixel. The hydraulic radius was then derived from the 
channel width, water surface elevation and in-situ bathymetry data. Using an estimate of 
Manning’s roughness coefficient n, the discharges for the braided rivers were derived and 
compared with measurements from calibrated rating curves during the low-flow (pre-
monsoon) season of 2000.

Han, G., Fisheries and Oceans Canada, St. John’s, Canada, hang@dfo-mpo.gc.ca;
Kulka, D. W., Fisheries and Oceans Canada, St. John’s, Canada;
He, M., St. John’s, Canada
DISPERSION OF EGGS, LARVAE AND PELAGIC JUVENILES OF GRAND BANKS 
WHITE HAKE IN RELATION TO OCEAN CURRENT VARIABILITY
White hake (Urophycis tenuis, Mitchill 1815) on the southern Grand Banks are found 
at bottom depths from 50-800 m, associated with 4-8oC ambient temperatures. They 
are restricted to a narrow band along the southwest edge and into the Laurentian and 
Hermitage Channels where local bottom temperatures are warmest (> 4oC). We have 
investigated potential dispersion patterns of eggs, larvae and juveniles under climatologi-
cal monthly-mean circulation fields, M2 tidal currents and associated turbulent mixing, 
which were computed from a three-dimensional regional ocean circulation model. On the 
interannual scale, the dispersion patterns under the mode land satellite-derived circulation 
in 1999 were examined to show potential linkage between the recruitment of young of the 
year (YOY) juveniles and the strength of the Labrador Current. Effects of spawning loca-
tions (horizontal and vertical) and timing (monthly and yearly) are investigated. The re-
sults indicate the spawning on the southwest Grand Bank and under the weaker Labrador 
Current have higher chances for YOY juveniles to settle down in the southwest Grand 
Bank nursery area in early fall.

Han, W., University of Colorado , Boulder, USA, weiqing.han@colorado.edu
EFFECTS OF ATMOSPHERIC INTRASEASONAL OSCILLATIONS ON THE 40-60-
DAY VARIABILITY OF SEA LEVEL AND THERMOCLINE IN THE EQUATORIAL 
ATLANTIC OCEAN
Satellite and in situ observations in the equatorial Atlantic Ocean during 2000-2006 show 
dominant spectral peaks at 40-60 days and secondary peaks at 10-40 days in sea level with-
in the intraseasonal period band (10-80 days). The 40-60-day peak of sea level is especially 
strong during 2002, and a corresponding peak also occurs in the depth of 20C isotherm 
(D20) from PIRATA data. A detailed investigation of the dynamics of the intraseasonal 
variations is carried out using the Hybrid Coordinate Ocean Model (HYCOM). To help to 
understand the role played by the wind-driven equatorial wave dynamics, a linear model is 
also used. Within 3S-3N of the equatorial region, the strong 40-60-day sea surface height 
anomaly (SSHA) and D20 variability result mainly from equatorial Kelvin waves forced 
by intraseasonal winds, which also exhibit spectral peaks at 40-60-day periods. The SSHA 
and D20 variations are primarily determined from the first and second baroclinic mode 
Kelvin waves excited by the zonal wind stress, with the second baroclinic mode playing a 
more important role. The strong 40-60-day Kelvin waves dominate the variability at 10-40 
days, the periods when tropical instability waves (TIWs) are strong. Away from the equator 
(3N-5N), however, sea level and thermocline variations in the 40-60-day band are caused 
largely by TIWs. The strong 40-60-day winds during 2002 appear to be from atmospheric 
intraseasonal oscillations that propagate into the Atlantic from the Pacific.

Hancock, L. P., Shannon Point Marine Center REU, Anacortes WA 98221, USA, Lillian.
hancock@trincoll.edu;

McDonald, P. S., Shannon Point Marine Center, Anacortes WA 98221, USA;
Goetz, F. E., Evergreen State College, Olympia WA 98505, USA;
Dinnel, P., Shannon Point Marine Center, Anacortes WA 98221, USA
THE BAMBOO WORM INVASION OF SAMISH BAY: ECOLOGY AND CONTROL 
OF CLYMENELLA TORQUATA IN A NORTHEASTERN PACIFIC ESTUARY.
The bamboo worm, Clymenella torquata, is a tube-building polychaete native to the 
northwestern Atlantic. While not generally known for strong interactions, invasive C. 
torquata in the northeastern Pacific have impacted oyster culture operations. In Samish 
Bay, Washington, bioturbating worms destabilize sediments, thereby indirectly increasing 
mortality of oysters that subside into unconsolidated mud. The present study investigated 
the ecology of invasive C. torquata along beaches adjacent to an infested shellfish farm to 
determine factors affecting worm distribution. At each survey station physical and biologi-
cal data were collected and compared to worm biomass and tube mass. Survey results 
corroborate previous observations that a significant negative relationship exists between 
C. torquata and sediment compaction/firmness; worms also alter grain composition of the 
substrata. Biomass of C. torquata increases seaward perpendicular to shore, with highest 
worm activity at about +30 cm MLLW. In laboratory experiments, temperature affected 
burial speed and tube construction rate, and worms produced highest-quality tubes in sedi-
ment ranging between 250-500 µm. Our work suggests that the distribution of C. torquata 
may be limited and physical control measures might mitigate impacts on aquaculture.

Hancock, M. J., MIT, Cambridge, USA, hancock@alum.mit.edu;
Landry, B. J., University of Illinois, Urbana-Champaign, Urbana-Champaign, USA, 

blandry@alum.mit.edu;
Mei, C. C., MIT, Cambridge, USA, ccmei@mit.edu
SANDBAR FORMATION UNDER SURFACE WAVES - THEORY AND 
EXPERIMENTS
We report a combined theoretical and experimental study of sandbar formation under 
simple-harmonic surface waves. For coarse grains and weak waves, an established em-
pirical rule of bedload transport is used with an asymptotic theory for the fluid flow. 
The surface waves are governed by potential theory and a depth-linear eddy viscosity is 
employed in the turbulent boundary layer at the seabed. The derived bed stress is used to 
predict the sand-bed evolution. Laboratory experiments and corresponding numerical 
simulations for both high and low beach reflection are discussed. For weak reflection, the 
shear stress associated with the return current is found to be important. Partial simulation 
of a field record in Cape Cod Bay is also described. The dependence of bar morphology 
on sediment grain size is examined experimentally. In particular, new quantitative data on 
sandbar formation and sediment sorting on a bed of mixed colored sands of significantly 
different grain sizes under standing waves is presented to motivate future study.

Hanes, D. M., USGS Coastal and Marine Geology, Santa Cruz, USA, dhanes@usgs.gov;
Erikson, L. H., USGS Coastal and Marine Geology, Santa Cruz, USA, lerikson@usgs.gov;
Elias, E., USGS and Delft Hydraulics, Santa Cruz, USA, eelias@usgs.gov;
Barnard, P. L., USGS Coastal and Marine Geology, Santa Cruz, USA, pbarnard@usgs.gov
EVOLUTION OF THE SAN FRANCISCO EBB TIDAL DELTA OVER THE PAST 
HALF CENTURY
The San Francisco Bight, situated in the central part of California, USA, is an extremely 
dynamic environment subjected to large waves and strong tidal currents that are amplified 
by the large tidal prism of San Francisco Bay and its narrow 1 km wide inlet beneath the 
Golden Gate Bridge.  Wave heights commonly top 5 m during winter storms and peak tidal 
flows exceed 2 m/s at the Golden Gate. A multi-beam sonar survey recently mapped the 
bottom morphology in the region of the ebb tidal delta. The new survey enabled the calcu-
lation of seabed change that has occurred in the past 50 years, since the last comprehensive 



���

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

survey of the area was completed.  This comparison indicates that the delta contracted radi-
ally with an average vertical erosion of 60 centimeters equivalent to a total volume change 
of approximately 92 million cubic meters.  Delft3D, a process-based numerical model, 
was applied to investigate the shape and evolution of the ebb tidal delta, and to explore the 
mechanisms behind the recent contraction of the delta.  The quasi-equilibrium delta shape 
was determined given the tidal forcing, a simplified wave climate, and variable net sediment 
flux through the Golden Gate.  The effects of changes in the tidal prism of San Francisco 
Bay are explored, as well as the relative contribution of wave energy and tidal currents to 
the shape and presence of the ebb tidal shoal and potential effects of rising sea level.

Hanisak, M. D., Harbor Branch Oceanographic Institution, Fort Pierce, USA, hanisak@
hboi.edu;

Sanderson, K. M., Harbor Branch Oceanographic Institution, Fort Pierce, USA, ksander-
son@hboi.edu

WATER QUALITY IN INDIAN RIVER LAGOON, FLORIDA: “WET” VS. “DRY” 
YEARS
Water quality in Indian River Lagoon (IRL) has changed significantly over the past eight 
decades due to watershed alteration and land drainage patterns.  High-frequency water 
quality monitoring was conducted for two years at four sites.  Year 1 had rainfall higher 
than the historical mean and related high runoff, due to tropical storms and hurricanes, 
while Year 2 had a severe drought (35% lower rainfall than historical mean).  Reduced 
freshwater inputs during the “dry” year, relative to the “wet” year, resulted in an increased 
mean salinity from 25 to 32 psu and improvements in the three main attenuators of PAR 
in IRL: turbidity, water color, and chlorophyll a all significantly decreased (by 37%, 44%, 
and 20%, respectively).  Light attenuation improved by 12%.  For nutrients, phosphorus 
was also significantly reduced, but nitrogen was not, perhaps because of recycling from 
sediments.  These findings demonstrate the tremendous climate-related interannual vari-
ability in water quality and can be used in models of expected positive improvements in 
estuarine health following the reduction of freshwater inputs, which are recognized as the 
most significant human impacts on this estuary.

Hannides, C. C., University of Hawaii, Honolulu, USA, sheridan@hawaii.edu;
Landry, M. R., Scripps Institution of Oceanography, San Diego, USA, mlandry@ucsd.edu;
Popp, B. N., University of Hawaii, Honolulu, USA, popp@hawaii.edu
TEMPORAL VARIATION IN FOOD-WEB NITROGEN SOURCE IN THE NORTH 
PACIFIC SUBTROPICAL GYRE AS DETERMINED FROM COMPOUND-SPECIFIC 
STABLE NITROGEN ISOTOPE ANALYSES
Mesozooplankton biomass and abundance in the North Pacific Subtropical Gyre (NPSG), 
as measured by the Hawaii Ocean Time-series program at Station ALOHA (22.45ºN, 
158ºW), has increased significantly from 1994 to 2005. We used amino acid- and species-
specific stable nitrogen isotope analyses to determine if the increase in NPSG zooplankton 
populations was driven by changes in nitrogen source. Our analyses suggest that both 
the biological fixation of atmospheric nitrogen and entrainment of nitrate from the main 
thermocline support NPSG zooplankton food webs. However nitrogen isotopic composi-
tions of the copepod species Euchaeta rimana, Pleuromamma xiphias and Neocalanus 
robustior increased significantly from 1997 through the winter of 2000, indicating that 
entrainment of nitrate from the main thermocline was enhanced over this time period. 
Based on the zooplankton nitrogen isotope time-series and the concurrent changes in 
plankton community structure, we conclude that enhanced nitrate entrainment initiated a 
NPSG ecosystem shift in 1998.

Hansard, S. P., Colorado School of Mines, Golden, USA, shansard@mines.edu;
Vermilyea, A. W., Colorado School of Mines, Golden, USA, avermily@mines.edu;
Easter, H. D., Colorado School of Mines, Golden, USA, heaster@mines.edu;
Voelker, B. M., Colorado School of Mines, Golden, USA, voelker@mines.edu
SUPEROXIDE SOURCES AND SINKS IN THE GULF OF ALASKA
Superoxide radical can be produced in seawater by biological and photochemical mecha-
nisms, and may play important roles in the reduction or oxidation of trace seawater 
constituents. During a 2007 cruise to the Gulf of Alaska, we measured superoxide concen-
trations, along with rates of production and decay, in surface seawater samples (0-50 m) 
using the MCLA chemiluminescence technique. Our study area included high-nutrient 
low-chlorophyll regions, coastal-offshore transects, and offshore regions influenced by 
transport of coastal water via mesoscale eddies. Sample were collected from GO-FLO 
bottles and a towed fish sampler. Superoxide concentrations and first-order decay coef-
ficients were on the order of 40 to 500 pM and 0.002 to 0.02 s-1, respectively. Factors 
governing spatial and temporal variations in the production and decay of superoxide, and 
the resulting effect on trace metal redox cycling, will be discussed. We will also compare 
production rates of superoxide with those of hydrogen peroxide, the meta-stable product 
of superoxide reduction.

Hansell, D. A., University of Miami, Miami, USA, dhansell@rsmas.miami.edu;
Olson, D. B., University of Miami, Miami, USA, dolson@rsmas.miami.edu;
Zamora, L. M., University of Miami, Miami, USA, lzamora@rsmas.miami.edu
EXCESS NITRATE IN THE UPPER THERMOCLINE WATERS OF THE 
SUBTROPICAL NORTH ATLANTIC: UNCERTAINTIES AND CONUNDRUMS
A well observed phenomenon found in the upper thermocline of the subtropical North 
Atlantic is an excess of nitrate relative to phosphate (given Redfield expectations). What 

is uncertain are the sources of this excess N. Moreover, the mechanisms for introduc-
ing it to the thermocline and the rates of input are also not well established. Analyses of 
various data sets suggest that the sources may be multiple (N2 fixation, DOM export via 
subduction, atmospheric deposition) and the rates of similar magnitude (10 11 mol N yr-1). 
Unfortunately, since the mechanisms allowing these distinct processes to similarly ac-
cumulate excess N in the thermocline are not known, we cannot be sure that our present 
understanding of the system is correct. In this presentation, we will assess the likely inputs, 
and consider the conundrums that remain in understanding excess N accumulation in the 
subtropical North Atlantic.

Hansen, A. T., University of Minnesota, St Anthony Falls Laboratory, Minneapolis, USA, 
hanse782@umn.edu;

Hondzo, M., University of Minnesota, St Anthony Falls Laboratory, Minneapolis, USA, 
mhondzo@umn.edu;

Hurd, C. L., University of Otago, Dunedin, New Zealand, catriona.hurd@botany.otago.
ac.nz

MASS TRANSFER IN CANOPY FLOW:  AN INVESTIGATION OF THE EFFECT OF 
HYDROZOAN COLONIZATION ON THE GIANT KELP MACROCYSTIS PYRIFERA
Hydrozoan colonies on giant kelp form a sparse canopy that modifies boundary layer 
characteristics and mass transfer dynamics at the kelp blade surface.  This has important 
implications for kelp nutrient uptake, waste removal, and suitability of the blade as a micro-
bial habitat.  Controlled lab experiments were conducted in a recirculating flume on indi-
vidual, bare and colonized kelp blades, under conditions of varying Reynolds number and 
colony density. Lab measurements included profiles of oxygen concentrations and velocity 
distributions.  Field velocity was also measured within the kelp bed.  Dimensionless canopy 
density (ad) values were 0.011 or less.  Concentration boundary layer thickness (CBLT) 
was calculated using similarity groupings and a hyperbolic tangent fit.  Results indicate that 
CBLT did not significantly depend on average bulk velocity, but CBLT is significantly great-
er with hydrozoan colonies that without.  A universal scaling relationship which describes 
concentration distribution as a function of distance from the blade surface is proposed.

Hansen, C., NERSC, Bergen, Norway, cecilie.hansen@nersc.no;
Samuelsen, A., NERSC, Bergen, Norway, annette.samuelsen@nersc.no
INTERANNUAL DIFFERENCES IN SIMULATED PRIMARY PRODUCTION IN THE 
NORWEGIAN SEA CONNECTED TO VARIATIONS IN NAO
Along the Norwegian coast, from 60N to 70N, the primary production in 1995 and 1996 
has been simulated using a primary production model coupled to a hybrid coordinate 
ocean model with horizontal grid resolution of 4.5 km. The two years 1995/1996 was cho-
sen, because the North Atlantic Oscillation (NAO) changed from positive value in 1995 
to negative in 1996. Westerlies (which are strong during positive NAO years) introduces 
more arctic waters into the Norwegian sea, and limit the extension of atlantic waters. The 
NAO also influences the volume transport in the North Atlantic Current and therefore 
changes the distribution of nutrients. Preliminary model results show an earlier spring 
bloom in 1996 compared to 1995, this is not consistent with the observed values at sta-
tion MIKE. The differences between observed and modeled results will be explained. The 
inconsistencies between modeled and observed results are probably caused by the depth 
of the mixed layer in the model, and runs with different mixed layer formulations will be 
performed to evaluate this.

Hansen, J. E., University of California Santa Cruz, Santa Cruz, USA, jehansen@ucsc.edu;
Barnard, P. L., United States Geological Survey, Santa Cruz, USA, pbarnard@usgs.gov;
Erikson, L., United States Geological Survey, Santa Cruz, USA, lerikson@usgs.gov;
Eshleman, J. L., United States Geological Survey, Santa Cruz, USA, jodieshleman@hot-

mail.com
WAVE FORCED SUB-AERIAL BEACH VARIABILITY, OCEAN BEACH, SAN 
FRANCISCO, CA
Frequent sub-aerial beach surveys were conducted with differential GPS at Ocean Beach, 
San Francisco, Ca, during 2005 and 2006 to determine the impact of various wave condi-
tions at five morphologically unique reaches.  The shoreline-normalized volume change 
was calculated from the survey data, as well as the change of the Mean High Water 
(MHW) line.  An attempt was made to correlate sub-aerial beach response with the 
measured offshore wave conditions as well as numerical model derived nearshore wave 
heights.  Direct correlations between either the volume or MHW line change between 
surveys with any of the offshore wave parameters (significant wave height, peak period, 
and peak direction) or the numerical model data yielded low R2 values.  Multiple regres-
sion analysis at the most northerly reach of Ocean Beach gave an R2 value of 0.79 when 
the average wave height and average wave period between surveys is considered.  The 
reason for the low correlation values on the rest of the beach is unknown, but is likely 
related to rapid beach recovery following storms and the temporal spacing of the sub-
aerial surveys.

Hanson, A. K., SubChem Systems, Inc., Narragansett, USA, anson@subchem.com;
Egli, P. E., SubChem Systems, Inc., Narragansett, USA, pete@subchem.com;
Sweetman, R., SubChem Systems, Inc., Narragansett, USA, sweetman@subchem.com;
Veitch, S. P., SubChem Systems, Inc., Narragansett, USA, veitchsp@subchem.com;
Morin, E. N., SubChem Systems, Inc., Narragansett, USA, emorin@subchem.com;
Donaghay, P. L., URI Graduate School of Oceanography, Narragansett, USA, donaghay@

gso.uri.edu
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THE ROLE OF NUTRIENT GRADIENTS IN THE EPISODIC FORMATION OF THIN 
PLANKTON LAYERS IN MONTEREY BAY, CA.
Thin plankton layers are often embedded within steep nutrient gradients or associated 
with transient chemical plumes. However little is known about the mechanistic roles that 
chemical gradients play in the episodic formation and maintenance of productive, thin 
plankton layers in coastal waters. What are the critical temporal and spatial scales for the 
interaction of chemical gradients and such plankton patchiness? In order to answer these 
questions it is necessary to make high-resolution measurements of biological, physical 
and chemical data on comparable scales. Two multi-week summer-time field experi-
ments were conducted during 2005 and 2006 in Monterey Bay as part of ONR’s “Layered 
Organization in the Coastal Ocean (LOCO)” program. The objective was to monitor the 
vertical and horizontal gradients of nutrients associated with thin plankton layers that 
develop episodically in Monterey Bay. Multi-channel profiling nutrient analyzers were 
deployed on high resolution ship-board and autonomous moored profilers. The nutrient 
profiles were recorded simultaneously with other bio-optical, chemical and physical pa-
rameters. The comparative observations on the variability of nutrient gradients and plank-
ton patchiness during the two LOCO field experiments harbor some interesting results. 

Hanson, J. L., US Army Corps of Engineers - FRF, Duck, NC, USA, Jeffrey.L.Hanson@
erdc.usace.army.mil;

Devaliere, E., University of North Carolina / USACE FRF, Duck, NC, USA, eve.devaliere@
unc.edu;

Friebel, H. C., US Army Corps of Engineers - NAP, Philadelphia, PA, USA, Harry.
C.Freibel@usace.army.mil;

Luettich, R., University of North Carolina - Chappel Hill, Morehead City, NC, USA, 
rick_luettich@unc.edu

AN INSTRUMENTED MODEL TEST BED FOR THE CAROLINAS COAST
An instrumented model test bed has been set along the Carolinas coast to evaluate coastal 
process modeling technologies.  Initially developed to support modeling applications for 
the US Army Corps of Engineers (USACE) Morphos program, the test bed includes an 
extensive ground-truth data archive, populated by wind, wave, water level and current 
observing assets operated by the USACE Field Research Facility (FRF) and various gov-
ernmental and academic partners.   Assessment and quantification of numerical model 
performance is accomplished with the Automated Model Evaluation and Diagnostics 
System (AutoMEDS).  For any predicted quantity, AutoMEDS matches model predic-
tions with observations, performs temporal correlation and quantile-quantile regressions, 
computes a variety of error statistics and evaluates overall model performance.  The test 
bed has been used to assess the performance of an experimental SWAN forecasting sys-
tem that is under development for the National Weather Service (NWS) and the North 
Carolina Floodplain Mapping Program.  Model sensitivity runs have been initiated to 
identify prediction strengths and weaknesses and facilitate parameter selections for final 
model implementation.

Harcourt, R. R., Applied Physics Laboratory, University of Washington, Seattle, WA, USA, 
harcourt@apl.washington.edu;

D’Asaro, E. A., Applied Physics Laboratory, University of Washington, Seattle, USA, 
dasaro@apl.washington.edu;

Lee, C. M., Applied Physics Laboratory, University of Washington, Seattle, USA, craig@
apl.washington.edu

LARGE EDDY SIMULATION OF UPPER OCEAN MIXING WITHIN A FRONT
Large Eddy Simulations (LES) techniques are used to study upper-ocean mixing in a well-
sampled front off Monterey measured during the summer of 2006 as part of the AESOP 
experiment. A period of wind-driven mixing was followed by rapid restratification as the 
wind let up. Representative horizontal stratification due to gradients of temperature and 
salinity within the front are incorporated as a background in otherwise periodic realiza-
tions of the dynamics between O(1) and O(1000) m length scales. During the mixing 
phase, cross frontal turbulent horizontal fluxes induced by wind-driven vertical mixing 
are shown to be significant, relative to what the fluxes would be in a regional-scale model 
where horizontal eddy diffusivities are as low as 1 to 10 m2/s. Turbulent horizontal fluxes 
of similar in magnitude are also induced in the along-front direction (i.e. they not down-
gradient). These lateral turbulent fluxes are found to increase with LES domain size, con-
sistent with the expectation that subgrid fluxes in a regional model should decrease with 
increasing grid resolution.

Hardee, S. E., Western Washington University, Bellingham, USA, hardees@cc.wwu.edu;
Reuland, K., Western Washington University, Bellingham, Canada, reulank@cc.wwu.edu;
Lance, M., Washington Department of Fish and Wildlife, Lakewood, USA, lancemml@

dfw.wa.gov;
Jeffries, S., Washington Department of Fish and Wildlife, Lakewood, USA, jeffrsjj@dfw.

wa.gov;
Olesiuk, P., Department of Fisheries and Oceans, Nanaimo, Canada, olesiukP@pac.dfo-

mpo.gc.ca;
Acevedo, A., Western Washington University, Bellingham, USA, acevedo@biol.wwu.edu
HARBOR SEAL MOVEMENTS AND HOT-SPOTS IN THE GEORGIA BASIN 
REVEALED THROUGH THE USE OF SATELLITE-TELEMETRY.
Research in the Georgia Basin, Pacific Northwest, previously suggested that male harbor 
seals (Phoca vitulina) move <28km from their haul-out site during breeding. However, 
no data exist on movements of males or females at other times of the year. We employed 

satellite-telemetry to describe movements of harbor seals in the region during spring 
and summer. Twenty harbor seals were tagged with SPOT05 and SPLASH tags (Wildlife 
Computers) during April and May 2007 at three sites: one rocky site (n=5M,1F) and 
one mudflat bay (n=3M,3F) in northern Puget Sound, and one rocky site in SE British 
Columbia (N=8M). Preliminary results indicate an average transmission length of 110 
days (sd=32, n=20). Seals from rocky sites traveled distances >125km (n=6), with 78% of 
seals traveling farther than 28km. Additionally, three seals made excursions to the outer 
coast, an unexpected behavior as the inland and coastal seals are genetically distinct 
stocks. Conversely, all but one seal from the mudflat site moved <22km from the tagging 
site. Data suggest that regional seal movements are highly variable and long-term moni-
toring is needed to accurately assess hot-spots.

Hardin, J. L., Battelle, Carlsbad, USA, hardinj@battelle.org;
Neff, J. M., Neff & Associates, LLC, Duxbury, USA, neffjm@comcast.net;
Durell, G. S., Battelle, Duxbury, USA, durell@battelle.org;
Newton III, F. C., Battelle, Carlsbad, USA, newtonf@battelle.org
MEASURING BIOAVAILABLE HYDROCARBONS IN THE NEARSHORE 
BEAUFORT SEA: COMPARISON OF CAGED MUSSELS (MYTILUS TROSSULUS) 
AND SEMIPERMEABLE MEMBRANE DEVICES (SPMDS)
Measuring dissolved, bioavailable contaminants in seawater is a challenging task in any 
environment, but is even more problematic in the Arctic. As part of the U.S. Minerals 
Management Service (MMS) Continuation of Arctic Nearshore Impact Monitoring in 
Development Area (cANIMIDA) multidisciplinary monitoring program, MMS under-
took an investigation to compare bivalve (Mytilus trossulus) tissue uptake to passive 
non-biological Semi-Permeable Membrane Devices (SPMDs). The primary objectives of 
the comparisons were to determine which method best characterized bioavailable PAH 
assemblages in the nearshore Alaskan Beaufort Sea and to estimate relative contribu-
tions from offshore oil and gas development activities and other petrogenic (e.g. boat 
fuel) and pyrogenic (e.g. combustion PAH deposited from arctic aerosol into coastal peat) 
PAH sources. Exposure systems were deployed at locations proximate to an active oil 
production site and several reference areas with varying levels of human activity. Method 
comparison studies were conducted in 2002 and 2004. Subsequent mussel only deploy-
ments were performed in 2005 and 2006. Both systems provided data useful in assessing 
environmental impacts of oil and gas development activities.

Harding, Jr., L. W., Univ Maryland Ctr Environ Sci, Cambridge, USA, larry@hpl.umces.edu;
Miller, W. D., Naval Research Laboratory, Washington, D.C., USA, Dave.Miller@nrl.navy.mil;
Adolf, J. E., Univ Maryland Biotech Inst, Baltimore, USA, adolf@umbi.umd.edu
LONG-TERM TRENDS OF PHYTOPLANKTON IN CHESAPEAKE BAY FROM IN-
SITU AND REMOTE OBSERVATIONS
We draw on historical and recent data on floral composition, biomass, and primary pro-
ductivity in Chesapeake Bay to quantify long-term trends against a backdrop of strong 
climatic forcing that evokes a high degree of interannual variability in this dynamic es-
tuarine ecosystem. Data sources include historical observations (1950-1983), monitoring 
cruises (1984-present), individual research programs (1982-2005), and aircraft remote 
sensing of chlorophyll biomass (1989-present). Decadal patterns of chlorophyll in the Bay 
are described, reflecting variability of freshwater flow and the effects on nutrient loading 
and light availability; seasonal to interannual variability of primary productivity; statistical 
methods to classify regional climate; coincident forcing of floral composition, biomass, 
and primary productivity by flow/climate; applications of historical and recent data in 
developing ‘chlorophyll criteria’to assess ecosystem responses to mandated reductions 
of nutrients. Data from these sources are combined with climate analyses and biogeo-
chemical modeling to support our current understanding of phytoplankton dynamics in 
Chesapeake Bay, leading to predictive capabilities heretofore unrealized for this complex 
ecosystem.

Hardy, K. R., The Darling Marine Center, University of Maine , Walpole, Maine, USA, 
khardy@maine.edu;

Wells, M. L., School of Marine Science, University of Maine , Orono, Maine, USA, ml-
wells@maine.edu;

Trick, C. G., Schulich School of Medicine, The University of Western Ontario, London, 
Ontario, Canada, trick@uwo.ca;

Hughes, M. P., Institute of Marine Sciences, University of California, Santa Cruz, 
California, USA,  phughes@pmc.ucsc.edu;

Trainer, V. L., NOAA Northwest Fisheries Science Center, Seattle, Washington, USA, 
Vera.L.Trainer@noaa.gov

DOMOIC ACID ASSISTED COPPER UPTAKE BY A NATURAL COMMUNITY 
FROM HNLC WATERS
Domoic acid (DA), a marine algal toxin responsible for the symptoms of amnesic shellfish 
poisoning, is produced by various species within the genus Pseudo-nitzschia.  While we 
recognize the toxic nature of this molecule, the physiological reason for its production 
is unclear but may be linked to its iron- and copper-binding capacity.  At Ocean Station 
PAPA, a known high nitrate, low chlorophyll (HNLC) area, we tested the hypothesis 
that extracellular DA is incorporated by organisms in the natural community and assists 
in the uptake of copper. Using shipboard incubations, seawater was amended with DA 
and a DA /copper complex and we analyzed the change in the community structure and 
particulate DA (pDA) over the incubation period.  Samples collected on filters of varying 
pore size revealed pDA in the smaller as well as the larger size fraction more typical of 
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Pseudo-nitzschia, suggesting that other organisms incorporated DA from the DA-copper 
complex. pDA was not found in the DA only treatments, lending support to the current 
hypothesis that DA is produced primarily as a means of sequestering copper.

Hardy, M. L.,  Lamont Doherty Earth Observatory REU, Palisades NY 10964, USA, 
mlh2110@columbia.edu;

Cochran, J. R., Lamont Doherty Earth Observatory, Palisades NY 10964, USA
CHARACTERIZATION OF VOLCANISM ALONG THE SOUTHEAST INDIAN RIDGE
With a constant intermediate spreading rate of 7.2 cm/yr, the SEIR allows for us to better 
isolate other determining factors of its diverse morphology. Increasing gravity anomalies, 
seismic evidence of a decrease in crustal thickness and geochemical data suggesting a 
constant mantle source have been used to estimate a 15°C decrease in mantle temperature 
from 100°E to 110°E. Seismic evidence also shows shallow magma chambers under por-
tions of the ridge from about 100°E to 104°E. With this information, it has been argued 
that magma chamber presence in the SEIR changes at threshold mantle temperatures. 
Characterization of its volcanism supports previous claims of threshold changes in the 
intermediate spreading rate ridge processes and structure, provides further evidence for 
the importance of magma chamber presence and suggests that the Australian Antarctic 
Discordance extend 700 km farther west than previously thought.

Hare, J. A., NOAA National Marine Fisheries Service, Narragansett, USA, jon.hare@noaa.gov;
Alexander, M. A., NOAA Office of Oceanic and Atmospheric Research, Boulder, USA, 

michael.alexander@noaa.gov;
Fogarty, M. J., NOAA National Marine Fisheries Service, Woods Hole, USA, michael.

fogarty@noaa.gov
COUPLING CLIMATE AND FISH POPULATION MODELS: AN EXAMPLE BASED 
ON A MECHANISTIC RECRUITMENT HYPOTHESIS FOR ATLANTIC CROAKER
Forecasts of the effect of climate change on fisheries resources are needed to ensure sus-
tainable management in the future. Prior work with Atlantic croaker has hypothesized a 
simple mechanistic chain between recruitment, environmental variability, and population 
dynamics. Here, this mechanistic chain is incorporated into a population model based on 
an environmentally explicit stock recruitment function and then linked to global climate 
models to forecast population abundance and distribution under different scenarios of cli-
mate forcing. The coupled population-climate model indicates that even though climate-
driven environmental effects result in increases in spawning stock biomass, fishing mor-
tality remains the primary driver of population abundance. Further, the model indicates 
that although croaker have been rarely caught in the northern Mid-Atlantic and southern 
New England waters in the past 100 year’s, that under high CO2 emission scenarios, they 
would become a more regular component of the region’s fisheries. The links between 
climate and population models developed here can be used as a framework for develop-
ing climate forecasts for other species and in other ecosystems and thus contribute to the 
quantitative understanding of the effects of climate change on living marine resources.

Hare, M. P., Cornell University, Ithaca, USA, mph75@cornell.edu
THE OYSTER AS BIOINDICATOR OF POPULATION CONNECTIVITY AMONG 
SOUTHEASTERN FLORIDA LAGOONS
The eastern oyster (Crassostrea virginica) is a keystone species occupying estuarine habi-
tats throughout the eastern and Gulf of Mexico coasts of the United States. The oyster’s 
pivotal role in these ecosystems stems from its reef-forming habit, providing habitat for 
diverse fauna, and the water clarifying accomplished by the enormous filter feeding capac-
ity of healthy populations. In the semi-enclosed lagoons of the Indian River and south-
eastern Florida, alterations to freshwater flow have had dramatic effects on habitat quality 
for oysters. Remnant and disjunct oyster populations now exist with an unknown degree 
of connectivity via larval dispersal. To map oyster population sources and sinks, genetic 
analyses were conducted on adult and newly-settled oysters collected within lagoons and 
near ocean inlets in 2007. Genetic differentiation among reproductive adult populations 
enabled the inference of source populations and migration routes for juvenile oysters dur-
ing one recruitment season. Contemporary patterns of connectivity among lagoon oyster 
populations will inform oyster restoration efforts, help forecast the consequences of fresh-
water drainage alterations, and will provide testable hypotheses for general larval dispersal 
patterns among southeastern Florida lagoons.

Harlan, J., NOAA, Boulder, USA, jack.harlan@noaa.gov;
Terrill, E., SIO;
Otero, M., SIO;
Hazard, L., SIO;
Reuter, P., SIO;
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Lindquist, K., Lindquist Consulting
UPDATE ON A SCALEABLE, REALTIME NETWORK FOR HF RADAR
 Local, state, regional, and federal discussions directed towards the  establishment of an 
Integrated Ocean Observing System (IOOS) continue  to emphasize a desire for the in-
stallation, development, and  operation of a network of surface current mapping systems 
for use by  a broad range of end users.  Central to the operational success of a large scale 
network will be a scalable data management, storage,  access, and delivery system.  Staff at 
the Coastal Observing R&D Center at Scripps Institution of Oceanography are research-
ing,  developing, and implementing a prototype data management system for  ocean 

current information derived from HF radar.  The architecture of  the HF-Radar Network 
lends itself well to a distributed real-time  network and serves as a model for networking 
sensors on a global  level.  This joint university-NOAA partnership is focused on defining  
and meeting the expressed needs for an IT architecture supporting a national network 
of surface current mapping data systems, and takes  advantage of the existing systems 
deployed in the U.S., including the  California-wide Coastal Ocean Currents Monitoring 
Program.   An  update on the capabilities of the system, and opportunities for  interna-
tional involvement will be presented.

Harris, A. R., University of Maryland, College Park, USA, Andy.Harris@noaa.gov;
Mittaz, J. P., University of Maryland, College Park, USA, Jon.Mittaz@noaa.gov
A MODELING STUDY OF RETRIEVAL BIASES
Comprehensive modeling studies have been carried out to simulate the expected clear-sky 
SST retrieval error in the AVHRR Pathfinder dataset.  The simulations have used the full 
high-resolution (~1.25 x1.25 ) ECMWF Reanalysis data (ERA-40), the JCSDA Community 
Radiative Transfer Model and the Pathfinder matchup dataset (1985 - 1999) to replicate 
the sampling and algorithm development methodology as closely as possible.  The resul-
tant retrieval coefficients have then been applied to the entire ERA-40 for the same time 
span, using the approximate overpass time for cloud-free grid cells.  The resultant SST 
retrieval bias estimates, derived from over 150 million atmospheric simulations, are evalu-
ated.  The retrieval biases are investigated to determine the underlying physical causes, 
including the effects of air-sea temperature difference and atmospheric absorption.  The 
annual signal in bias is likely to have an impact on the determination of EOFs for historical 
SST reconstruction techniques.

Harris, E. L., Ohio State University, Columbus, USA, harris.1022@osu.edu;
Lippmann, T. C., Ohio State University, Columbus, USA, lippmann.2@osu.edu;
Hathaway, K. K., CHL Field Research Facility, Kitty Hawk, USA, Kent.K.Hathaway@erdc.

usace.army.mil
BATHYMETRIC INVERSION FROM SHORE-BASED VIDEO IMAGERY
Models that predict nearshore behavior require as input boundary conditions the bottom 
profile. Traditionally, beach profiles are measured with differential GPS receivers mounted 
on amphibious vehicles or small boats. Logistical difficulties in obtaining frequent beach 
profiles over large nearshore areas have limited their acquisition to a few sites or inten-
sive study periods. In this work, we evaluate the ability of remote imaging techniques to 
measure the beach profile using land-based video cameras. Such techniques have been 
developed for video systems on airplanes (Dugan et al., JGR, v.106 2001), from which the 
methodology used in this project is based. The airborne techniques will be adapted for 
use with a fixed, highly oblique video camera mounted on a 20 m high tower erected on 
the dune at the USACE Field Research Facility (FRF). Water depths are determined by 
estimating linear wave theory dispersion curves from image intensity energy surfaces in 
wavenumber-frequency space. Approximately 30 minute video time series over successive, 
overlapping square  sections of the nearshore (100 m on a side) are interrogated from 6 
m depth to near the shoreline. Comparison with bathymetry measured using traditional 
in situ survey methods by the FRF will be presented and a quantitative assessment of the 
accuracies and limitations of the video techniques discussed.

Hartin, C. A., Rosenstiel School of Marine and Atmospheric Science, University of Miami, 
Miami, USA, chartin@rsmas.miami.edu;
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ESTIMATED RATES OF FORMATION OF SUBANTARCTIC MODE WATER AND 
ANTARCTIC INTERMEDIATE WATER IN THE SOUTHEAST PACIFIC
Large volume cold, fresh water masses of Subantarctic Mode Water (SAMW) and 
Antarctic Intermediate Water (AAIW) are formed in austral winter in the Southeast 
Pacific. SAMW forms at outcropping isopycnals within deep mixed layers (> 400m) north 
of the Subantarctic front, and AAIW forms between the Polar and Subantarctic Fronts. 
These water masses fill the lower thermocline and intermediate oceans of the South 
Pacific extending to depths of 800-1000 m, ventilating the subtropical gyres. Analysis of 
physical properties from an August-September 2005 cruise found SAMW and AAIW 
at the source to be between 26.98-27.06 σθ and 27.06-27.20 σ θ respectively, with AAIW 
deepening to 27.4 σ θ across the gyre. CFC-11 and CFC-12 saturations at the source for 
both AAIW and SAMW were observed to be in close equilibrium (95%) with the present 
atmosphere. Recent CFCs and WOCE Pacific data are used to estimate formation rates 
for SAMW and AAIW, which are proportional to the CFC inventories divided by the CFC 
concentrations as a function of time and equilibrium values.

Hartzell, K., Baylor University, Waco, USA, Kirstin_Hartzell@baylor.edu;
Goldman, E., Dauphin Island Sea Lab, Dauphin Island, USA, egoldman@disl.org;
Liefer, J., University of South Alabama, Mobile, USA, jdl602@jaguar1.usouthal.edu;
MacIntyre, ., Dauphin Island Sea Lab, Dauphin Island, hmacintyre@disl.org
GIS-BASED ANALYSIS OF NUTRIENTS AND MICROALGAL BIOMASS IN LITTLE 
LAGOON, ALABAMA, A POORLY-FLUSHED COASTAL LAGOON
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We used a combination of flow-through and discrete sampling to map water quality and 
microalgal abundance on three occasions in Little Lagoon, AL. The measured parameters 
were temperature, salinity, and the concentrations of total phosphorus, total nitrogen and 
chlorophyll a. All data were matched with the appropriate coordinates and interpolated in 
ArcGIS 9.2 using Geostatistical Analyst. Interpolations and supporting plots show consis-
tent trends between all parameters. There were strong gradients of salinity and tempera-
ture between the ends of the lagoon and the narrow pass that connects it to the Gulf of 
Mexico. High nutrient and chlorophyll levels were also found at both ends. This indicates 
freshwater inputs at both ends, which is inconsistent with surface maps. Chlorophyll was 
highly correlated with both TN and TP and increased significantly per unit N or P be-
tween the first and second sampling trips, indicating poor flushing. If the strong relation-
ship between nutrients and microalgal biomass (as chlorophyll) persists it may result in 
adverse effects such as blooms and hypoxia in the lagoon, given the very rapid population 
growth in the watershed.

Harvey, H. R., University of Maryland/CES, Solomons, USA, harvey@cbl.umces.edu;
Nunn, B. L., Dept. of Medicinal Chemistry, Univ. Washington, Seattle, USA, brookh@

u.washington.edu;
Squier, A. H., University of Maryland/CES, Solomons, USA;
Freeman, T. L., Dept. of Medicinal Chemistry, Univ. Washington, Seattle, USA;
Goodlett, D. L., Dept. of Medicinal Chemistry, Univ. Washington, Seattle, USA
PROTEINS AS BIOMARKERS: USING SHOTGUN PROTEOMIC MASS 
SPECTROMETRY TO TRACK THE FATE OF ALGAL PROTEINS IN MARINE SYSTEMS
Protein comprises the largest compartment of nitrogen in phytoplankton and thus the 
largest potential contributor of nitrogen to marine systems.  Despite rapid recycling of 
protein in ocean waters, proteinaceous remnants have been recognised in particles and 
sediments.  We have applied detailed peptide mapping and newly constructed proteomic 
databases to examine the suite of individual proteins present in the marine diatom 
Thalassiosira pseudonana, and their fate during degradation by natural microbial com-
munities. The 23 day incubation was analyzed by tandem mass spectrometry followed 
by computational analyses with SEQUEST search engines specified to follow the fate of 
several hundred proteins and their potential for preservation.  These results provide in-
sight into the mechanisms by which intact proteins are transformed and the potential for 
identified protein sequences to be identified in the marine environment.

Harvey, J. W., U.S. Geological Survey, Reston, USA, jwharvey@usgs.gov;
Schaffranek, R. W., U.S. Geological Survey, Reston, USA, rws@usgs.gov;
Larsen, L. G., University of Colorado, Boulder, USA, laureloak@gmail.com;
Nowacki, D., U.S. Geological Survey, Reston, USA, dnowacki@usgs.gov;
Noe, G. B., U.S. Geological Survey, Reston, USA;
O’Connor, B. L., U.S. Geological Survey, Reston, USA
CONTROLS ON FLOW VELOCITY AND FLOW RESISTANCE IN THE PATTERNED 
FLOODPLAIN LANDSCAPE OF THE EVERGLADES
Surface-water flow characteristics and vegetation density were measured in the Everglades 
at a location with a landscape pattern that was once common: flow parallel and to-
pographically and vegetationally distinctive ridges and sloughs. The purpose was to 
determine controls on velocity and flow resistance in a way that is generally relevant to 
floodplain wetlands with laminar to transitional flow conditions, and also to characterize 
Everglades flow in support of restoration.  Continuous measurements over two wet sea-
sons demonstrated that depth-averaged velocity through sloughs is approximately a third 
greater than on ridges and that unit-width slough discharge is approximately twice that 
on ridges. The difference relates to interactions between water energy slope, vegetative 
drag, and water depth, and also to differences in ground-surface elevation and vegetation 
architecture between the ridges and sloughs.  These findings have general implications for 
predicting hydrological flows on heterogeneous, vegetated floodplains and also specific 
implications for wetland water managers seeking to manipulate flow velocity to optimize 
sediment entrainment, sediment redistribution, and other processes contributing to self-
sustaining topographical variability and biodiversity in the Everglades.

Harwood, J. D., University of Kentucky, Lexington, USA, james.harwood@uky.edu
TROPHIC CONNECTIONS IN COMPLEX FOOD WEBS: INSIGHTS FROM 
TERRESTRIAL ECOSYSTEMS
The cryptic behavior, feeding patterns and small size of terrestrial arthropods has led to 
the development of alternative techniques to study their interactions. Historically, ob-
servational, laboratory-based experimentation and visualization of gut or fecal content 
provided information pertaining to the foraging behavior of these organisms. However, 
over the last 60 years significant advances in biochemical and molecular technology have 
led to the integration of allozyme electrophoresis, stable-isotope analysis, radio-labeling 
and the use of polyclonal antisera in field ecology. Today, two approaches dominate: im-
munoassay-based detection of prey proteins using monoclonal antibodies and PCR-based 
detection of species-specific gene sequences. The use of these approaches is reviewed in 
the context of arthropod predation, and comparisons made to studies employing these 
techniques within marine and freshwater food-webs. Furthermore, the ongoing use of 
antibody-based immunoassays to study terrestrial trophic linkages will be examined and 
reasons for their use considered and contrasted to approaches employed in marine biol-
ogy. Ultimately, although a multitude of approaches are available to ecologists, it appears 
likely that unless stage-specific interactions are being examined, specific-PCR will domi-
nate field research for the foreseeable future.

Hasegawa, D., Department of Oceanography, Dalhousie University, Halifax, Canada, 
daisuke@dal.ca;

Lewis, M., Department of Oceanography, Dalhousie University, Halifax, Canada, marlon.
lewis@dal.ca;

Gangopadhyay, A., The School for Marine Science & Technology, University of 
Massachusetts Dartmouth, New Bedford, USA, avijit@umassd.edu

REAL AND APPARENT PHYTOPLANKTON BLOOM DUE TO ISLAND MASS EFFECTS
We recently reported a new aspect of Island Mass Effects; the Apparent Phytoplankton 
Bloom (APB) caused by phytoplankton from the Deep Chlorophyll Maximum (DCM), 
which was passively advected to the surface by vertical mixing and upwelling associated 
with an island wake (Hasegawa et al., JMS in press). In addition to this, nutrients introduced 
by the vertical exchange stimulate phytoplankton growth; thus both the regular bloom 
and the APB contribute to the development of enhanced concentrations of phytoplankton 
downstream from islands. In this study, we conducted numerical experiments using the 
Princeton Ocean Model with a passive tracer and an embedded ecosystem model to inves-
tigate downstream dynamics given a geostrophically balanced incident flow with the DCM 
and a relatively small (L<20km) island in a 1000m deep flat-bottom channel. Model results 
showed high tracer concentration in the lee of the island and in the generated cyclonic ed-
dies as the APB. The cyclo-geostrophic balance sustained the upwelled nutrient-rich deep 
water at the surface in the cyclonic eddies then resulted the “Real” phytoplankton bloom 
which proceeded with time as the eddies flowing toward the downstream.

Hashioka, T., FRCGC, JAMSTEC / CREST, JST, Yokohama, Japan, hashioka@jamstec.
go.jp;

Yamanaka, Y., FRCGC, JAMSTEC / CREST, JST / Hokkaido University, Sapporo, Japan, 
galapen@ees.hokudai.ac.jp;

Sakamoto, T. T., FRCGC, JAMSTEC, Yokohama, Japan, teng@jamstec.go.jp
PREDICTED IMPACTS OF GLOBAL WARMING ON MARINE ECOSYSTEM WITH 
A 3-D HIGH-RESOLUTION ECOSYSTEM MODEL
To clarify the effect of global warming on marine ecosystems, we have been developing 
and improving a 3-D ecosystem model, COCO-NEMURO, which consists of NEMURO 
(North Pacific Ecosystem Model for Understanding Regional Oceanography) of PICES 
(North Pacific Marine Science Organization) coupled with COCO (CCSR Ocean 
Component Model).  Hashioka and Yamanaka (2007) conducted a global warming ex-
periment using a medium resolution version (1 x 1 degrees) of COCO-NEMURO in the 
western North Pacific, and they showed a significant change on seasonal variation of the 
lower-trophic level ecosystem. As a next step, we developed a new high-resolution version 
(1/4 x 1/6 degrees) of COCO-NEMURO as an offline model in collaboration with climate 
modelers.  We are currently conducting a 20th century experiment and a global warming 
experiment using physical forcing from a high-resolution climate model (the CCSR/NIES/
FRCGC coupled Ocean-Atmosphere GCM: K-1 model, which contributed to the IPCC-
AR4).  Our model well reproduced the seasonal and regional variations of Chl-a concen-
tration associated with meso-scale features in the present-day simulation.  We will present 
the preliminary results of our global warming experiment.

Hassett, R. P., Ohio University, Athens, USA, hassett@ohio.edu;
Crockett, E. L., Ohio University, Athens, USA, crockett@ohio.edu
TEMPERATURE EFFECTS ON DIETARY CHOLESTEROL DEMAND AND 
CHOLESTEROL CONTENT OF ZOOPLANKTON
Animals require cholesterol for growth, but many taxa are unable to synthesize choles-
terol. Cholesterol stabilizes plasma membranes by countering fluidizing effects of elevated 
temperature and therefore dietary sterol demands and membrane cholesterol content may 
be affected by temperature. To assess temperature effects on cholesterol requirements, 
the copepod Eurytemora affinis was raised at 6° and 25° C on Synechococcus bacilis 
supplemented with varying cholesterol levels. E. affinis achieves maximum growth rates at 
higher cholesterol concentrations at 25° C (≈0.2 ug/l) than at 6°C (≈0.05), indicating great-
er cholesterol demands at warm temperatures. We also investigated effects of acclimation 
temperature on cholesterol contents of zooplankton. Cholesterol levels vary over 3-fold 
(6 to 20 ug cholesterol/ug protein) among the tested species, and are positively correlated 
with maximum habitat temperature. Individual species responses to temperature acclima-
tion, however, are variable. C. finmarchicus (CV and eggs) has 1.2-fold higher cholesterol 
levels following acclimation to high temperatures while Acartia tonsa and A. hudsonica 
have higher cholesterol contents at low temperature. It is not clear whether these results 
are due to habitat (neritic vs oceanic) or phylogenetic differences.

Hatcher, B. G., Cape Breton University, Sydney, Nova Scotia, Canada, Bruce_Hatcher@
cbu.ca;

Yang, B., Cape Breton University & Dalhousie University, Sydney & Halifax, N.S., Canada, 
Bo Yang <Bo.Yang@phys.ocean.dal.ca>;

Beresford, R., Cape Breton University, Sydney, Nova Scotia, Canada, Rod_Beresford@cbu.ca;
Sheng, J., Dalhousie University, Halifax, Nova Scotia, Canada, Jinyu Sheng <sheng@dal.ca>
FORENSIC MODELING OF MARINE INVASIONS OF AN INLAND SEA USING 
ECOLOGICAL CONNECTIVITY ANALYSIS
Range expansions of marine species are associated with natural and anthropogenic 
environmental change, as well as introductions. When the pace of invasion is rapid rela-
tive to ecological time a species is often judged to be introduced, even if the vector is not 
definitive. The cost of countering marine ecological invasions a posteriori is prohibitive, 
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so it is important to understand the epidemiology of the invasion before attempting in-
tervention. We use marine ecological connectivity modeling to support such decisions. 
Two marine species (Green crab and the MSX haplosporidian parasite) have appeared in 
a large, inland sea of eastern Canada during the past decade. The vectors are unknown, 
but the crab is thought to have arrived by larval transport from populations to the SW, 
while the oyster parasite is thought to have been introduced via ballast water. The distribu-
tions of both species in the 1200km2 estuary is patchy in space-time, with environmental 
and recruitment limitations invoked but unproven. We use an advanced 3D numerical 
model of hydrodynamic connectivity and hydrology overlain on a benthic habitat map to 
predict the vector of invasion and pattern and pace of post invasion dispersion through a 
heterogeneous ecosystem of variable exchange rates to test hypotheses about mechanisms 
of arrival and spread of these species through the Bras d’Or estuary. Results of this forensic 
ecological modeling analysis are amenable to validation by population genetic methods.

Hatcher, P. G., Old Dominion University, Norfolk, VA, USA, phatcher@odu.edu;
McKee, G., Old Dominion University, Norfolk, VA, USA, gmckee002@odu.edu;
Sleighter, R. L., Old Dominion University, Norfolk, VA, USA, rsleight@odu.edu
CHEMICAL CHARACTERIZATION OF MUC (MOLECULARLY 
UNCHARACTERIZED CARBON) IN MARINE AND LACUSTRINE SYSTEMS: A 
NEW ANALYTICAL APPROACH
We employ multidimensional NMR spectroscopy with High Resolution Magic Angle 
Spinning (HRMAS) and Fourier Transform Ion Cyclotron Resonance Mass Spectrometry  
(FT-ICR-MS) of extracts to examine the molecular composition of MUC in marine 
and lacustrine sediments. HRMAS swells the organic matter by addition of a solvent 
(i.e., DMSO-d6) resulting in enhanced molecular mobility and NMR ‘visibility’. Pyridine 
extracts of the samples are examined by multidimensional solution NMR techniques. 
Correlations among solution NMR spectra of extracts with HRMAS NMR spectra of 
whole samples provide confirmation that the extracts are representative of the whole 
sample. Having established this, we then analyze the extract by FT-ICR-MS to obtain 
highly resolved and accurately calibrated masses from which elemental formulas can be 
calculated. Elemental compositions of the peaks allow us to propose structures for the 
multitude of molecules present in the extract, thus providing molecular-level information 
that reflects the soluble extracts but also the insoluble components.

Hatta, M., University of Hawai’i at Manoa, Honolulu, USA, mhatta@hawaii.edu;
Hiscock, W. T., University of Hawai’i at Manoa, Honolulu, USA, hiscock@hawaii.edu;
Selph, K. E., University of Hawai’i at Manoa, Honolulu, USA, selph@hawaii.edu;
Yang, J., University of Oxford, Oxford, United Kingdom, Jingjing.Yang@earth.ox.ac.uk;
Zhou, M., University of Massachusetts Boston, Boston, USA, meng.zhou@umb.edu;
Measures, C. I., University of Hawai’i at Manoa, Honolulu, USA, measures@hawaii.edu
IRON FLUXES FROM THE SHELF REGIONS NEAR ELEPHANT ISLAND IN THE 
DRAKE PASSAGE DURING AUSTRAL-WINTER 2006
Spatial distributions of dissolved iron, manganese and aluminium in the upper 500m 
near Elephant Island in the Drake Passage during the 2006 austral-winter are consistent 
with diagenetically-produced sedimentary sources and data obtained during the 2004 
austral-summer. Near Elephant Island elevated levels of dissolved Fe (~5nM) and Mn 
(~3nM) above the shelf regions are well mixed down to the sediment water interface. This 
contrasts with the Antarctic Circumpolar Current (ACC) where very low concentrations 
of Fe occur with high nutrients and low chlorophyll (HNLC). Phytoplankton abundance 
is greater offshore than on the shelf, the opposite of the austral summer, and suggestive 
of a system transitioning from light limitation on the shelf in winter to Fe limitation in 
the ACC during summer. High productivity downstream, east of the Antarctic Peninsula 
shelf, is hypothesized to be the result of iron-replete water from the shelf regions being 
entrained into the HNLC and ACC water, a consequence of hydrographic forcing at the 
Shackleton Transverse Ridge. Calculations suggest that up to 28.5x106 moles Fe yr-1 could 
be delivered to the iron-depleted ACC by this route.

Hatun, H., Faroese Fisheries Laboratory, Torshavn, Faroe Islands, hjalmarh@frs.fo
SPRING BLOOM IN THE NORTHEASTERN LABRADOR SEA
A pronounced spring bloom occurs in the Northeastern Labrador Sea between March 
and May every year. The timing and intensity of this bloom may have a significant impact 
on the recruitment of zooplankton, and thereby for the ecosystem in the region. The 
near-surface stratification, required for the spring bloom, can be explained by a large 
influx of low-salinity water from the West Greenland Current into the bloom region. We 
find the most plausible mechanism for this influx to be the shedding of large anticyclonic 
eddies (Irminger Rings), which grab the low-salinity water of the Greenland shelf. The link 
between the biological production and the freshwater stratification opens a new window 
for monitoring the resistance-to-convection in the Labrador Sea, which is of significant 
climatic importance.

Haus, B. K., University of Miami, Miami, USA, bhaus@rsmas.miami.edu
OBSERVATIONS OF THE SPATIAL VARIABILITY OF WAVE DIRECTIONAL 
SPECTRA IN A REGION OF HIGH SURFACE CURRENT VORTICITY USING WERA 
HF RADARS
A pair of Wellen HF Radar (WERA) systems have been observing near-surface currents 
and archiving echo-Doppler spectra over the Southeast Florida shelf since June 2004 as 
a part of the Southeast Atlantic Coastal Ocean Observing System (SEACOOS). Wave 

parameters and directional spectra were extracted over the high surface current vortic-
ity region along the western boundary of the Florida Current. WERA observations were 
compared with in-situ directional spectral measurements. Additional comparisons with 
the SWAN directional shallow water wave model exploited the capability of the phased-
array HF radar to provide spatial fields of both surface currents and waves. The directional 
spectra retrievals in the region of the in-situ observations were at large angles to both 
radar look directions and therefore were sensitive to noise contamination. The temporal 
averaging of the signals was also relatively short (1024 samples, ~ 5 minutes). This neces-
sitated the development of approaches to eliminate noisy Doppler spectra from processing 
before averaging multiple sample periods. Longer sampling intervals (2048 samples) and 
radio frequency interference reduction techniques were tested and their effect on data 
quality was assessed.

Hausman, J. K., JPL/NASA, Pasadena, USA, Jessica.K.Hausman@jpl.nasa.gov;
Zlotnicki, V., JPL/NASA, Pasadena, USA, Victor.Zlotnicki@jpl.nasa.gov
SEA STATE BIAS IN SATELLITE RADAR ALTIMETRY - REVISITED
Sea state bias (SSB) is an effect in radar altimetry that arises both from the fact that wave 
troughs are better reflectors than wave crests, and from instrumental properties (‘tracker 
bias’) with similar waveheight dependence, which results in a lower instantaneous sea 
surface height (SSH) measurement than what is actually there. Typically, SSB is estimated 
from altimetrically measured SSH, waveheight (SWH), and wind speed (U), differenced 
over short times at the same geographic location. We investigate whether this commonly 
used approach may introduce a spurious value in the estimates of SSB. We use H not from 
any radar altimeter but from a simulation by the ECCO-2 high-resolution ocean general 
circulation (numerical) model. Therefore, our SSH should have zero SSB, except for ran-
dom noise. We check this by using a simple parametric dependence on SWH and U, as 
measured by Jason-1 data during 2003, and consecutive cycle differences. Our preliminary 
estimates indicate that the factor multiplying the cross term on SWH and U is remarkably 
stable for any pair of cycles, and overall there is a spurious effect of the order of a fraction 
of a percent of SWH.

Hawkins, E., Walker Institute, University of Reading, Reading, United Kingdom, 
e.hawkins@reading.ac.uk;

Sutton, R., Walker Institute, University of Reading, Reading, United Kingdom, r.sutton@
reading.ac.uk

DECADAL PREDICTABILITY OF THE ATLANTIC MERIDIONAL OVERTURNING 
CIRCULATION: ESTIMATION OF OPTIMAL PERTURBATIONS FOR A COUPLED 
GCM
Future decadal climate forecasts are likely to rely on ensembles initialised using small 
perturbations to ocean and atmosphere conditions. In order to design efficient ensembles 
there is a need to identify those perturbations that grow most rapidly. Such perturbations 
may also be useful to identify where new ocean observations could improve forecast 
skill. We have employed two different methods to estimate such optimal perturbations 
for decadal forecasts of the Atlantic Ocean in the HadCM3 GCM. Firstly, we use linear 
inverse modelling (LIM) to find the initial condition anomalies which grow most rapidly 
under a particular norm of interest. Significant non-normal amplification is found in the 
GCM, and the physical processes identified. We also demonstrate multi-decadal predict-
ability of the overturning strength, and of basin-wide temperature and salinity fields. 
Secondly, we are using an ensemble based technique which, unlike the LIM approach, 
enables optimal perturbations to be estimated for specific initial conditions, e.g. a high or 
low overturning strength. The latest results will be discussed. 

Hawkins, J., PSI/Slidell, Slidell, USA, jhawkins@psislidell.com;
Warn-Varnas, A., NRL/SSC, Stennis, USA, varnas@nrlssc.navy.mil;
Christov, I., Texas A&M University, College Station, USA, christov@tamu.edu
INTERNAL GRAVITY WAVES: ANALYSIS USING THE FOURIER, SCATTERING, 
AND CONTINUOUS WAVELET TRANSFORMS WITH APPLICATIONS TO LONG 
TIME SIMULATIONS
Analysis of tides and internal waves (IW) from model studies in the South China is done 
using three techniques. We summarize results from standard Fourier techniques (the 
FFT), wavelet analysis with the wavelet continuous wavelet transform (WT) and the direct 
scattering transform (DST). The FFT and WT are inherently which have been useful 
delineating first order dynamics (for example finding fundamental modes). On the other 
hand the DST, sometimes described as a ‘nonlinear Fourier’ technique, can in some cases 
succeed in elucidating underlying nonlinear dynamics. We apply these techniques to 
model results from Lamb’s 2D non-hydrostatic model (Lamb 1994) applied to the South 
China Sea and multi-component tides used to to force the Lamb model. Particular em-
phasis is placed on the analysis of long time simulation results.

Hawley, N., Great Lakes Environmental Research Laboratory, Ann Arbor, USA, nathan.
hawley@noaa.gov

SEDIMENT TRANSPORT PROCESSES IN LAKE ERIE
Time series observations of water temperature, turbidity, current velocity, and wave action 
were made at sites in the central (max depth 25 m) and eastern (max depth 55 m) basins 
of Lake Erie from September 2004 through October 2005. During the fall and early winter 
(Oct-Jan) increased turbidity in the central basin is correlated with wave and current 
activity, so most of the increases were due to local resuspension of bottom material. There 
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is no evidence that resuspension occurred in deeper parts of the eastern basin. Instead, in-
creased turbidity was due primarily to advection of material resuspended elsewhere. Wave 
action stopped after the lake became covered by ice in early February and did not recur 
until the ice melted. No sediment resuspension, and little advection of suspended material, 
was recorded during this interval. After the ice melted, smaller resuspension events were 
observed in the central basin until the water became stratified in mid June. After that time, 
no resuspension was observed until the lake re-mixed in late September.

Hayden, J. T., Center for Applied Coastal Research, University of Delaware, Newark, USA, 
hayden@udel.edu;

Puleo, J. A., Center for Applied Coastal Research, University of Delaware, Newark, USA, 
jpuleo@udel.edu;

MacMahan, J. H., Naval Postgraduate School, Monterey, USA, jhmacmah@nps.edu
TIDAL CURRENT SCOURING IN INDIAN RIVER INLET, DELAWARE
Swift tidal currents in the Indian River Inlet have generated conspicuous scour holes in 
dangerous proximity to bridge piers supporting a major coastal highway. It has been sug-
gested that the presence of bridge piers developed the initial conditions causing scour 
and facilitated the subsequent deepening (to over 30 m) and migration of the holes to 
their present locations. Recently, current profile data was collected in the inlet using a 
boat-mounted ADCP over one complete tidal cycle in order to investigate hydrodynamic 
variability - specifically in the vicinity of the scour holes. Preliminary analysis of the data 
reveals significant three dimensional irregularities in the horizontal and vertical velocities 
that appear to be associated with flow constrictions and separations over and near the 
scour holes. Spatial velocity maps averaged over short time blocks will be presented and 
used to quantify flow variability in relation to tidal phase and bathymetry.

Hayden, M. H., National Center for Atmospheric Research, Boulder, USA, mhayden@
ucar.edu;

Kleypas, J., National Center for Atmospheric Research, Boulder, USA, kleypas@ucar.edu
CIGUATERA POISONING: INCREASED INCIDENCE ASSOCIATED WITH CORAL 
REEF DECLINE?
Ciguatera toxins are produced by the dinoflagellate Gambierdiscus toxicus  that is typi-
cally associated with benthic macroalgae in coral reef environments of the Caribbean and 
Pacific. These toxins accumulate in the tissues of herbivores that feed on these algae, and 
biomagnify through the food chain within tissues of larger predatory fish. Consumption 
of contaminated fish causes considerable morbidity in humans with incidence rates vary-
ing according to geographic location. G. toxicus  distribution patterns have been linked 
to temperature, light and coral bleaching events, and continued degradation of coral reef 
environments.  Global warming may favor its growth and lead to more frequent or larger 
outbreaks. This paper will examine the relationship between Ciguatera outbreaks and 
various measures of coral reef health (e.g. bleaching history, percent coral cover) as well as 
other environmental measures such as sea surface temperature.

Hayes, K. C., University of South Carolina, Summerville, USA, khayes@belle.baruch.
sc.edu;

Lewitus, A. J., NOAA, Center for Sponsored Coastal Ocean Research, Silver Spring, USA, 
Alan.Lewitus@noaa.gov ;

Wilde, S. B., University of South Carolina, Charleston, USA, wildes@dnr.sc.gov
SEASONAL VARIATIONS IN PHYTOPLANKTON GROWTH AND 
MICROZOOPLANKTON GRAZING IN A EUTROPHIC COASTAL LAGOONAL 
SYSTEM IN SOUTH CAROLINA
Coastal S.C. is one of the fastest growing areas in the country. A byproduct of this growth 
is the construction of over 8,000 stormwater ponds, many of which are highly eutrophic 
and have large blooms of harmful algae (primarily dinoflagellates and raphidophytes). To 
determine the importance of microzooplankton grazing as a potential controlling factor 
of bloom formation/decline, we conducted dilution experiments in 2006 to 2007 in two 
detention ponds. Pond K1 is the end pond in a series of ponds and Pond K2 is a lone pond. 
Phytoplankton growth varied seasonally, ranging from 0.78 to 2.14 d−1 and from 0.83 to 
1.59 d−1, respectively. Microzooplankton grazing ranged from 0.46 to 2.67 d−1 and from 
0.23 to 0.99 d−1 respectively, and on average microzooplankton consumed >80% of pro-
duction. Our results suggest that microzooplankton grazing is an important loss process 
for phytoplankton in ponds that are dominated by harmful algae. Assuming that benthic 
consumers and mesozooplankton also remove a fraction of the production, then graz-
ing may limit the overall availability of phytoplankton productivity for export to adjacent 
coastal water bodies from these ponds.

Haymet, A. D., Scripps Institution of Oceanography, La Jolla, USA, haymet@ucsd.edu
OCEAN OBSERVING INITIATIVE: THE INTERNATIONAL EFFORT
The US is starting to roll out contracts for elements for the Ocean Observing initia-
tive, foreshadowed in documents such as the Pew Oceans Commission’s final Report 
in May 2003 America’s Living Oceans: Charting a Course for Sea Change and the U.S. 
Commission on Ocean Policy’s final report in September 2004,

Haza, A. C., University of Miami / RSMAS, Miami, USA, ahaza@rsmas.miami.edu;
Ozgokmen, T. M., University of Miami / RSMAS, Miami, USA, tozgokmen@rsmas.

miami.edu;
Poje, A. C., College of Staten Island, Staten Island, USA, poje@wiener.math.csi.cuny.edu;

Martin, P., Naval Research Laboratory, Stennis Space Center, Mississippi, USA, paul.
martin@nrlssc.navy.mil;

Garraffo, Z. D., University of Miami / RSMAS, Miami, USA, zgarraffo@rsmas.maimi.edu
RELATIVE DISPERSION FROM A HIGH-RESOLUTION COASTAL AND OCEAN 
MODELS
Synthetic drifter trajectories computed from velocity data produced by a high-resolution 
models are used to investigate the scaling of relative dispersion and the distribution of 
Finite-Scale Lyapunov Exponent fields in the Adriatic Sea and the Gulf Stream region.  It 
is shown that the relative dispersion in the model Adriatic circulation is generally super-
diffusive, scaling nearly ballistically in close agreement with Lagrangian observations from 
a limited set of drifters.  The large-scale dispersion is dominated by persistent separation 
regions and the controlling influence of the Western Adriatic Current. The effects of 
varying degrees of spatial and temporal filtering of the input Eulerian velocity fields  on the 
Lagrangian statistics are investigated in order to assess the sensitivity of such statistics to 
model error.  While no clear exponential regime is observed in the full data set, a distinct 
flattening of the FSLE curves are observed for larger-scale spatial smoothing. The role 
of chaotic advection in determining  the small-scale relative dispersion in such cases is 
examined.

Hazeleger, W., KNMI, De Bilt, Netherlands, hazelege@knmi.nl;
CLIVAR Atlantic Implementation Panel
DECADAL PREDICTIONS OF THE ATLANTIC MERIDIONAL OVERTURNING 
CIRCULATION: A CLIVAR PERSPECTIVE.
There is a need for decadal predictions, in particular for developing climate adapta-
tion strategies. However, regional predictability beyond seasonal time scales has not 
been reached yet. On decadal time scales, the impact of initial conditions, primarily of 
the ocean, and radiative forcing by changing greenhouse gas concentrations compete. 
The Atlantic Ocean is a good testbed for exploring decadal predictability. The Atlantic 
Meridional Overturning Circulation contains decadal variations that affect the marine 
environment and the continents surrounding the Atlantic. Previous studies have shown 
that these changes are potentially predictable. However, it is a fordable challenge to obtain 
skilful decadal predictions. It requires thorough understanding of key processes, synthesis 
of observational data, predictions with coupled atmosphere-ocean models that represent 
the key processes from a realistic initial state and dissemination to user communities. In 
this presentation, the CLIVAR perspective on these issues will be given with regard to the 
AMOC predictability. CLIVAR plays an important role in defining the research priorities, 
coordinating different national and international research projects and transferring the 
knowledge to e.g. climate services and climate assessment communities.

Hazell, N. J., Alcatel-Lucent Submarine Networks, London, United Kingdom, neville.
hazell@alcatel-lucent.co.uk;

Lecroart, A., Alcatel-Lucent Submarine Networks, Paris, France, antoine.lecroart@alcatel-
lucent.fr

REGIONAL CABLE OBSERVATORY SOLUTIONS
The North East Pacific Time-series Undersea Networked Experiments (NEPTUNE) is a 
world premiere for a large scale Regional Cable Observatory (RCO). The Canadian part of 
NEPTUNE is being installed off Vancouver Island in 2007 and 2008. This new technology 
concept applied to oceanography enables the Internet under the ocean, along with power 
distribution. The proven high reliability and long life of the subsea communications equip-
ment offers the opportunity to install permanent observatories for operation for at least 
25 years. The paper will provide an overview of the key network & system features and 
will present progress in the development, construction, and installation of this pioneering 
system. Alcatel-Lucent are installing the backbone cable system for NEPTUNE, compris-
ing land station equipment, the subsea cable repeaters and branching units and the subsea 
nodes. The subsea nodes, providing subsea connection points provisioning data and 
power will provide a gateway between the permanent observatory infrastructure and the 
instrumentation. This system will provide a robust pioneering infrastructure for long term 
monitoring and investigation of the Oceans.

He, R., North Carolina State University, Raleigh, USA, rhe@ncsu.edu
UNDERSTANDING COASTAL CIRCULATION IN THE GULF OF MAINE AND 
MID-ATLANTIC BIGHT: A REGIONAL MODEL HINDCAST REXPERIMENT
Regional Ocean Modeling System (ROMS) is configured to provide circulation hindcast 
for the coastal region of the Northeastern United States, encompassing the Gulf of Maine 
(GOM) and the Middle Atlantic Bight (MAB). Coastal circulation in this region is strongly 
affected by both local momentum and buoyancy fluxes and a wide range of remote, off-
shore processes such as Gulf Stream meanders, meso-scale and submeso-scale eddies, and 
other basin-scale seasonal and inter-annual variability. The hindcast experiment therefore 
considers realistic surface forcing conditions. To effectively represent the impact of off-
shore variability, the data assimilative Hybrid Coordinate Ocean Model (HYCOM) solu-
tions are also utilized to provide ROMS open boundary conditions via one-way nesting 
approach. Validations of this regional hindcast model and synthesis for coastal circulation 
during 4-year time period from 2003 to 2007 will be presented. Based on realistic, space 
and time continuous circulation realizations, we will also report findings/understandings 
of seasonal and inter-annual variability of circulation and shelf/deep- ocean exchange 
processes in this coastal region.
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He, Z., The Ohio State University/Department of Civil and Environmental Engineering 
and Geodetic Science, Columbus, USA, he.74@osu.edu;

Marron, C. A., The Ohio State University/Department of Food, Agricultural, and 
Biological Engineering, Columbus, USA, marron.3@osu.edu;

Chin, Y. P., The Ohio State University/School of Earth Sciences, Columbus, USA, yo@
geology.ohio-state.edu;

Weavers, L. K., The Ohio State University/Department of Civil and Environmental 
Engineering and Geodetic Science, Columbus, USA, weavers.1@osu.edu

PHOTODEGRADATION OF CIPROFLOXACIN AND METOLACHLOR IN 
NATURAL AND CONSTRUCTED WETLANDS
Photodegradation of ciprofloxacin and metolachlor was carried out in one natural and three 
constructed wetland waters (Old Woman Creek (OWC), Olentangy River Research Park, 
Waterman Farm Wetland, and Defiance County Wetland) to examine the effects of natural 
photosensitizers (DOM, nitrate and iron) on the photofate of synthetic organic contaminants. 
Ciprofloxacin underwent rapid degradation through direct photolysis (33.71 and 0.9353 hr-1 
at pH8 and pH4, respectively), whereas the degradation of metolachlor was relatively slow 
(0.01 and 0.1038 hr-1 at pH8 and pH4, respectively). Compared to direct photolysis, wetland 
waters reduced the rate of ciprofloxacin degradation, especially at pH8, due to light screening 
by wetland waters. Metolachlor degradation was enhanced 2-15 times in wetland waters, 
with OWC water acting the most effectively. The addition of a strong iron complexing ligand, 
fluoride, significantly decreased metolachlor degradation, indicating iron played an important 
role in photosensitized degradation. The addition of 2-20 µM of iron promoted metolachlor 
degradation in OWC water by 50-100% at pH4, while no significant enhancements were 
observed for other wetland waters. Current studies are optimizing the photodegradation 
through altering the concentrations of different photosensitizers.

Head, E., Fisheries and Oceans Canada, Darmouth, Canada, HeadE@mar.dfo-mpo.gc.ca;
Melle, W., Institute of Marine Research, Bergen, Norway, webjoern.melle@imr.no;
Broms, C., Insitute of Marine Research, Bergen, Norway, cecilie.broms.aarnes@imr.no;
Pepin, P., Fisheries and Oceans Canada, St. Johns, Canada, PepinP@dfo-mpo.gc.ca
COMPARATIVE ANALYSIS OF THE ECOLOGY OF CALANUS FINMARCHICUS IN 
CANADIAN AND NORWEGIAN SUB-ARTIC SEAS
The Labrador and Norwegian Seas are both important overwintering areas and distribu-
tion centres for Calanus finmarchicus. Both provide springtime source populations to the 
adjacent shelves and/or shelf seas, which are seasonally ice covered and which are home to 
commercially important fish and invertebrate stocks.  In the Norwegian and Barents Seas 
there is inter-annual variability in C. finmarchicus abundance, which is linked to the NAO 
index.  A high NAO index is accompanied by strong south-westerly winds leading to 
enhanced influx of Atlantic water, warm temperatures and higher C. finmarchicus abun-
dances.  By contrast, in the Labrador Sea between 1994 and 2006 there were no discern-
ible changes in the abundances of overwintered C. finmarchicus in spring, or of juveniles 
in summer, despite large variations in the NAO and a sustained annual warming trend of 
>1oC.  In both the Labrador and Norwegian Seas areal egg production rates are highest 
in the pre-bloom period and in both there are spatial differences in the magnitude and 
timing of recruitment.  These latter differences will be discussed in relation to local spring 
bloom dynamics.  The descent of C. finmarchicus from the surface to overwintering 
depths appears to be earlier in the Norwegian Sea than the Labrador Sea, perhaps because 
it is farther north and has an earlier cessation of phytoplankton growth.

Healy, G. F., University of Miami, Miami, USA, ghealy@projectinstar.org;
Zaragoza, M., Broward County Schools, Ft. Lauderdale, USA, mzaragoza@projectinstar.org;
Swart, P. K., University of Miami, Miami, USA, pswart@rsmas.miami.edu
PROJECT INSTAR: LESSONS LEARNED OVER 10 YEARS OF PROVIDING OCEAN 
SCIENCE RESEARCH TO K-12 TEACHERS
For ten years, Project INSTAR has engaged over 400 teachers from Miami-Dade County 
Public Schools in authentic research and field activities with real scientists focusing on 
coastal, marine and atmospheric environments.  The two-week Institute introduces teach-
ers to a wealth of current science topics that enhances their knowledge of scientific content, 
and exposes them to hands-on field and laboratory research, as well as state-of-the-art 
equipment and technology that they can use in the classroom.  Participants receive 3 grad-
uate credits, as well as, educational materials and classroom equipment that they can use 
back in the classroom with their students.  These teachers have potentially impacted over 
60,000 students about the importance and enjoyment in understanding the science, nature, 
and beauty of the south Florida ecosystems and positively influenced our future workforce 
and scientifically literate leaders.  This presentation will highlight the lessons learned and 
modifications made over the years that have made this program a success.  Examples such 
as marketing and recruitment strategies, funding avenues, graduate credit issues, collabora-
tions between university departments, and school year follow-up will be emphasized.

Hearn, C. J., ETI Professionals Inc, St Petersburg, USA, clifford_hearn@yahoo.com
MODELING PROPOSED HABITAT RESTORATION IN SEMI-TROPICAL 
SHALLOW COASTAL TIDAL WETLANDS
A modeling study of a coastal tidal wetland in Florida is reported which considers the influ-
ence of proposed dredged ponds on geomorphology and freshwater habitat. The ponds 
would connect to the main tidal creek, that runs through the wetland, and be upstream of 
the existing fresh to salt water interface.  The central question is whether the ponds could 
ameliorate past anthropogenic reductions in freshwater habitat without causing other 

negative environmental impacts. Extensive topographic/bathymetric and habitat surveys of 
the wetland were made together with a two year monitoring program of water flow param-
eters. Hydrodynamic modeling in very shallow coastal wetlands faces significant challenges 
from both the complex topography, and small spatial scales, that control water flow, as well 
as from the spatially inhomogeneous roughness created by submerged vegetation. The 
extremely non-linear tidal excursions are found to influence both vegetative habitat and 
advective/diffusive transport of materials in the wetland. The tidal prisms of the dredged 
ponds are predicted to cause changes in tidal erosion and deposition which could affect 
wetland geomorphology especially in the lower reaches, and mouth, of the tidal creek.

Hecht, M. W., Los Alamos National Laboratory, Los Alamos, USA, mhecht@lanl.gov;
Hunke, E. C., Los Alamos National Laboratory, Los Alamos, USA, eclare@lanl.gov;
Maltrud, M. E., Los Alamos National Laboratory, Los Alamos, USA, maltrud@lanl.gov
A BROAD-RANGING FORMULATION OF LATERAL MIXING
A specification of lateral viscosity is developed, involving the combined application of 
biharmonic and Laplacian forms. Related to that of Chassignet and Garraffo [2001], our 
prescription can be applied across a wide range in model resolution. Initially developed as 
a viscous parameterization within a strongly eddying ocean model, the prescription may 
also be incorporated into tracer mixing schemes.

Heffner, D. M., University of South Carolina, Columbia, USA, dheffner@geol.sc.edu;
Subrahmanyam, B., University of South Carolina, Columbia, USA, sbulusu@geol.sc.edu
INDIAN OCEAN ROSSBY WAVES EXAMINED USING HYCOM SIMULATIONS 
AND MULTIPLE SATELLITE SENSORS
In this presentation we demonstrate that Rossby waves can be observed in sea sur-
face salinity (SSS) in the Indian Ocean by using simulations of the 1/12° global Hybrid 
Coordinate Ocean Model (HYCOM). Further, the dynamical processes by which Rossby 
waves affect SSS is examined using satellite derived parameters such as Sea Surface Height 
(SSH), Sea Surface Temperature (SST), and ocean color, along with model simulations 
from HYCOM. The propagation speeds, calculated from a Radon Transform are com-
parable with new theoretical speeds for Rossby waves. We hope that this study will lead 
to exploration of Rossby waves in satellite derived SSS from future salinity missions - Soil 
Moisture and Ocean Salinity (SMOS) and Aquarius.

Heger, A., Harbor Branch Oceanographic Institution, Fort Pierce, USA, a.heger7@gmail.com;
Sutton, T. T., Harbor Branch Oceanographic Institution, Fort Pierce, USA, tsutton@hboi.edu
WHO’S EATING WHOM? IDENTIFICATION AND QUANTIFICATION OF DEEP-
PELAGIC PREY FISHES IN THE NORTH ATLANTIC OCEAN
Understanding the structure and functioning of marine ecosystems requires accurate 
knowledge of trophic interactions. Trophic ecology studies generally underestimate prey 
diversity due to the difficulties imposed by digestion. Further, this degradation leads to 
uncertainty in the quantification of prey biomass (i.e., energy flow between various eco-
system components). Trophic interactions in the deep sea are poorly known relative to 
coastal ecosystems due to an incomplete inventory of meso-and bathypelagic species com-
position. The CoML field project MAR-ECO has increased our knowledge of the faunal 
structure of the mid-North Atlantic. Deep-pelagic fish specimens from the 2004 MAR-
ECO expedition provided a basis for an anatomical reference collection, described here, 
which will allow a better understanding of interactions among higher trophic levels. A 
library of 1674 images of diagnostic ‘hard part’ anatomical features (e.g. dentaries, otoliths, 
premaxillae) from 40 species of meso-and bathypelagic fishes has been compiled, with 
corresponding length and weight regressions for each feature. The aims of this project are 
to increase the taxonomic resolution of trophic analyses and gain insight into ecosystem 
functioning as it relates to biodiversity in deep-marine habitats.

Heil, C. A., Florida Fish and Wildlife Conservation Commission, St. Petersburg, USA, 
Cindy.Heil@myfwc.com;

Bronk, D., Virginia Institute of Marine Science, Gloucester, USA, bronk@vims.edu
Mulholland, M., Old Dominion University, Norfolk, USA, mmulholl@odu.edu;
O’Neil, J. M., University of Maryland Center for Environmental Science, Cambridge, USA, 

joneil@hpl.umces.edu;
Bernhardt, P., Old Dominion University, Norfolk, USA, PBernhar@odu.edu;
Murasko, S., Florida Fish and Wildlife Conservation Commission, St. Petersburg, USA, 

Sue.Murasko@myfwc.com;
Havens, J., University of South Florida, St. Petersburg
EFFECTS OF DAYLIGHT SURFACE AGGREGATION BEHAVIOR ON NUTRIENT 
DYNAMICS OF A KARENIA BREVIS BLOOM
Karenia brevis exhibits migratory behavior in which cells concentrate in a narrow -5 cm 
surface layer during daylight and disperse randomly at night. The hypothesis that this ag-
gregation behavior significantly enhances productivity and nutrient cycling was examined 
in a west Florida bloom in October, 2001. During daylight hours,K. brevis  concentrations 
in the 5 cm surface layer were enhanced 131% (+241%) compared with a 0-1 m integrated 
water sample. Nutrient concentrations and bacterial and primary productivity were also 
elevated within the surface layer. Uptake of a variety of nitrogen compounds was greater 
in the surface layer compared with underlying depths, with the greatest enhancement 
evident in urea uptake rates. These data suggests that the surface aggregation layer within 
blooms is an area of increased bacterial and K. brevis activity and that the classic dinofla-
gellate migration paradigm of a downward migration for access to elevated nitrogen con-
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centrations at depth during the dark period may be invalid for certain dinoflagellates such 
as K. brevis, which does not actively migrate downward at night and blooms in coastal 
areas not characterized by a nitrocline.

Heimbach, P., MIT/EAPS, Cambridge, USA, heimbach@mit.edu
APPLICATION OF ADJOINT METHODS IN OCEAN MODELING
Ocean models have become an ubiquitous tool for investigating key aspects of oceanic 
circulation and variability. The progress in this area is impressive, and has, at times, left 
some complementary aspects of modeling out of focus. Whenever gradient informa-
tion from models are sought, be it to minimize model vs. observation misfits in state 
estimation, to investigate sensitivities of key oceanic quantities to a very large number of 
parameters, or to determine normal or non-normal stability, the adjoint method presents 
itself as a natural tool for efficiently computing such gradients. We provide an overview of 
adjoint modeling with the MIT general circulation model (MITgcm). The context of auto-
matic differentiation has enabled us to extend our applications in various directions from 
coupled ocean-biogeochemical to ocean-seaice modeling, and using various configura-
tions from global coarse-resolution to regional eddy-permitting scales. New developments 
are discussed, mainly driven by the requirement of a new-generation ECCO ocean state 
estimation system.

Heinze, C., University of Bergen, Bergen, Norway, christoph.heinze@gfi.uib.no
GLACIAL/INTERGLACIAL CARBON CYCLE CHANGES AS DERIVED FROM 
GLOBAL MODELING OF MARINE SEDIMENT CORES
Marine sediment core data and the ice core record provide the foundation for an under-
standing of past changes in the global carbon cycle. But how to derive changes in govern-
ing parameters of the carbon cycle from these tracer data? In our approach, we carry out 
a series of forward simulations of the ocean carbon cycle over the last climatic cycle using 
a coarse resolution global biogeochemical ocean circulation model. The model includes 
basic parameterizations of the carbon, oxygen, phosphorus, and silicon cycles. The atmo-
spheric carbon dioxide concentration is a prognostic model variable. Early diagenesis is 
simulated through a sediment module which is interactively coupled to the water column. 
The sediment model includes the four weight fractions calcium carbonate, organic carbon, 
opal, and clay. A time transport model was developed which allows proper synchroniza-
tion of the various sediment weight fractions when leaving the sediment mixed layer 
downwards. From the forward simulations, synthetic sediment cores are recovered out of 
the model sediment for comparison with sediment core data from the real world. A meth-
od for deriving best estimates for changes in governing ocean carbon cycle parameters by 
combining the information from simulated and observed sediment core data is presented. 
The results will deliver best estimates for changes in ocean carbon cycle parameters due to 
climate change and a more alkaline glacial ocean as compared to today’s ocean.

Heitsenrether, R. M., Johns Hopkins University Applied Physics Laboratory, Laurel, USA, 
robert.heitsenrether@jhuapl.edu;

Brandt, A., Johns Hopkins University Applied Physics Laboratory, Laurel, USA, alan.
brandt@jhuapl.edu

LABORATORY STUDY ON THE RECOVERY OF A STORM PERTURBED UPPER 
OCEAN LAYER
The effects on the ocean water column due to a storm passage can be characterized as 
three sequential processes: mixing of the upper layer due to momentum and heat transfer, 
propagation of energy into the thermocline, and recovery back to the pre-storm state.  
Recent field observations show that the ocean responds rapidly to a storm, in a matter of 
hours, while recovery to the initial state takes several days or more.   To gain a better un-
derstanding of processes governing the recovery, a series of laboratory experiments have 
been performed. These experiments consider equilibration of the mixed water mass with 
the adjacent non-mixed water (i.e. region not affected by the storm) by wave propagation 
and water mass intrusions.  A preliminary conceptual model has been developed to de-
scribe the recovery of a storm perturbed upper ocean layer that characterizes the recovery 
process in terms of temporal and spatial scales, including BV frequency and the nature of 
the forcing mechanism.  Laboratory experimental results as well as recent field observa-
tions of storm induced water column alteration/recovery will be presented.

Helber, R. W., Naval Research Laboratory, Stennis Space Center, USA, helber@nrlssc.navy.mil;
Barron, C. N., Naval Research Laboratory, Stennis Space Center, USA, barron@nrlssc.

navy.mil;
Carnes, M. R., Naval Research Laboratory, Stennis Space Center, USA, Michael.Carnes@

nrlssc.navy.mil;
Zingarelli, R. A., Naval Research Laboratory, Stennis Space Center, USA, zingarelli@

nrlssc.navy.mil
EVALUATING THE SONIC LAYER DEPTH RELATIVE TO THE MIXED LAYER DEPTH
Sound speed within the ocean surface mixed layer increases with depth until (typically) a 
decrease in temperature occurs, resulting in a local maximum.  The depth of this sound 
speed maximum is referred to as the sonic layer depth (SLD) and characterizes the ability 
of the upper ocean to trap acoustic energy in a surface duct.  A closely related parameter 
that characterizes upper ocean mixing is the mixed layer depth (MLD).  While SLD and 
MLD often coincide, they are not always the same because of the differences in the sen-
sitivities of density and sound speed to temperature, salinity, and pressure.  This analysis 
evaluates the SLD/MLD differences in space and time for a global set of in situ profile 

observations.  It is shown that in the northern hemisphere spring when fresh re-stratifica-
tion events occur, the SLD is 10 m deeper (shallower) than the MLD in 39% (7%) of the 
observed profiles.  A parabolic equation acoustic transmission model is used to evaluate 
the relative skill of the SLD and MLD estimates to predict surface acoustic trapping as 
measured by a simple metric.

Helfrich, K. R., WHOI, Woods Hole, USA, khelfrich@whoi.edu;
White, B. L., WHOI, Woods Hole, USA, bwhite@whoi.edu;
Scotti, A., Univ. North Carolina, Chapel Hill, USA, ascotti@unc.edu
RAPID GRAVITATIONAL ADJUSTMENT OF A HORIZONTAL SHEAR LAYER
Shallow coastal ocean flows frequently involve strong horizontal shear layers in combina-
tion with a horizontal density gradient. Examples include estuarine outflows and separat-
ing flows around headlands and islands. The stability and evolution of the shear layer 
formed from the initial state of two co-flowing streams with laterally-varying, but depth 
independent, velocity and density is explored through three-dimensional nonhydrostatic 
numerical calculations. In the absence of the density contrast, the shear layer undergoes 
the classic instability including roll-up of the vertical vorticity into well-defined vortices. 
The addition of the density gradient results in a lateral gravity-driven flow resembling 
a lock-exchange. The lateral adjustment leads to tilting (from vertical) and stretching of 
the emerging shear layer vortices, greatly amplifying vorticity in the vortex cores. This 
converts horizontal shear into vertical shear and ultimately the rapid break-down of the 
vortices, large density overturns, and vertical mixing. The work is guided by a simple 
scaling argument that compares the timescale for growth of the linearly most unstable 
wave on a pure shear layer to the timescale for the transverse gravitational adjustment. 
For large values of this ratio the gravitational adjustment dominates and inhibits the shear 
instability. As this ratio decreases, the shear and gravity-driven flows become increasingly 
coupled, producing strong mixing.

Helms, J. R., Old Dominion University, Norfolk, VA, USA, jhelm007@odu.edu;
Stubbins, A. P., Old Dominion University, Norfolk, VA, USA, aron.stubbins@gmail.com;
Mopper, K., Old Dominion University, Norfolk, VA, USA, kmopper@odu.edu
THE PHOTOCHEMICAL INTERFERENCE IN OXYGEN-BASED MEASUREMENTS 
OF PRIMARY PRODUCTIVITY
Measuring oxygen to determine primary production (PP) is the oldest method still in 
common usage. However, the photochemical reaction of molecular oxygen with chro-
mophoric dissolved organic matter (CDOM) represents a sink that can exceed microbial 
respiration in highly colored surface waters. This interference can be minimized by using 
containers or filters that block light below 400 nm or corrected for by measuring abiotic 
oxygen consumption rates in sterile filtered controls. We utilized oxygen-based measure-
ments of PP with photochemical (filtered) controls in three distinct ecosystems. The 
Delaware Estuary, mid-Atlantic Bight, and Barra Bonita (a hyper-eutrophic, tropical res-
ervoir) showed photochemical oxygen consumption rates ranging from 0% to 58% of total 
PP (hourly) depending on both CDOM concentration and type of container material used. 
This correction was of a magnitude similar to (and often greater than) dark respiration. 
Our results indicate that oxygen-based PP measurements, without proper controls or light 
filtration, are likely to significantly underestimate environmental PP rates.

Helmuth, B., University of South Carolina, Columbia, USA, helmuth@biol.sc.edu;
Wethey, D. S., University of South Carolina, Columbia, USA, wethey@biol.sc.edu;
Szathmary, P. L., University of South Carolina, Columbia, USA, szathmary@biol.sc.edu;
Smith, K. A., University of South Carolina, Columbia, USA, kasmith@biol.sc.edu;
Woodin, S. A., University of South Carolina, Columbia, USA, woodin@biol.sc.edu;
Lakshmi, V., University of South Carolina, Columbia, Canada, vlakshmi@geol.sc.edu;
Hilbish, T. J., University of South Carolina, Columbia, USA, hilbish@biol.sc.edu
FROM MODIS TO MUSSELS: ECOLOGICAL FORECASTING OF COASTAL 
ECOSYSTEM RESPONSES TO CLIMATE CHANGE
We developed a biophysics-based model that predicts the body temperatures of coastal 
invertebrates using NOAA and NASA weather station and remote sensing data as inputs.  
We forecasted the body temperatures of ecologically important species over a broad range 
of temporal and spatial scales.  Because body temperature is so important to the physi-
ological health of these animals, by comparing predictions of temperature against known 
physiological tolerances, we could then forecast (and, using historical data) hindcast levels 
of mortality and thus shifts in geographic ranges of several species.  Tests of this approach 
show that we can hindcast historical range shifts in species distributions with considerable 
accuracy, suggesting that future range shifts may be predictable.  However, the accuracy 
of the prediction changes with the time scale over which the forecast is made.  This result 
emphasizes the importance of couching the output from deterministic models within a 
probabilistic framework that is usable by resource managers.

Hemphill, N., Trinity River Restoration Program, Weaverville, USA, nhemphill@mp.usbr.gov;
Sinnen, W., California Dept. of Fish and Game , Arcata, USA, WSinnen@dfg.ca.gov
TRINITY RIVER, CALIFORNIA: EVALUATING EFFECTIVENESS OF MANAGEMENT 
ACTIONS ON MIGRATORY SALMON USING AN ECOSYSTEM APPROACH
The Trinity River Restoration Program in Northern California is rehabilitating the river 
and restoring flows after 40 years of channel simplification. Since the Program manages 
flow, we are interested in whether increases in flow are beneficial to our salmonids. We 
know from other systems that salmonids are influenced by ocean conditions.  The chal-
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lenge was to separate out variation in both natural and hatchery runs due to ocean or 
climatic factors from variation due to river management using adult estimates for each 
species. The approach was to use ENSO indices; primary production, chlorophyll a and 
sea surface temperatures in the ocean off the north Coast of California (remote sensing 
data), ocean temperatures near shore (Buoys), in-river temperatures, and flows. Natural 
Trinity River coho and fall run chinook respond to long term changes in ocean conditions 
and in-river flows. In the case of coho, the runs have positively responded to increases 
in base flows in late summer/fall since 1991. Understanding climatic and regional ocean 
conditions allowed us to evaluate the effects, over time, of in-river flow management and 
rehabilitation on our runs.

Hench, J. L., Stanford University, Stanford, USA, jhench@stanford.edu;
Lenihan, H. S., University of California, Santa Barbara, Santa Barbara, USA, lenihan@

bren.ucsb.edu;
Monismith, S. G., Stanford University, Stanford, USA, monismith@stanford.edu
MOMENTUM BALANCES ACROSS A WAVE-DOMINATED CORAL REEF
For many coral reefs, circulation is dominated by waves breaking over the reef crest that 
drive a strong circulation over back reef habitats. Unlike classical work on beaches, where 
the primary momentum balance is between radiation stress gradients and set-up of the 
free surface, flows over coral reefs typically have mean flows into a lagoon, and thus fric-
tion can also be important in the momentum balance. Unfortunately friction on coral 
reefs is difficult to estimate a priori due to the remarkably high rugosity. Here we studied a 
nearly tideless system in Moorea, French Polynesia to isolate the effect of wave forcing on 
coral reef circulation. An array of 7 stations spanning the forereef, reefcrest and backreef 
areas, were each instrumented with pressure sensors and velocity profilers. The resulting 
data were used to estimate the contribution of each term in the cross-reef momentum 
balance, as well as corresponding bottom friction coefficients. Initial results show that the 
momentum balance varies markedly with distance from reefcrest and transitions from a 
radiation stress and set-up balance, to a friction and set-up balance.

Hendee, J. C., NOAA/AOML/CHAMP, Miami, FL, USA, Jim.Hendee@noaa.gov;
Gramer, L., Univ. Miami/RSMAS/CIMAS, Miami, USA, Lew.Gramer@noaa.gov;
Manzello, D., Univ. Miami/RSMAS, Miami, FL , USA, dmanzello@rsmas.miami.edu;
Jankulak, M., Univ. Miami/RSMAS/CIMAS, Miami, FL, USA, mike.jankulak@noaa.gov;
Shoemaker, M., NOAA/AOML/CHAMP, Miami, FL, USA, mike.shoemaker@noaa.gov;
Craynock, J., NOAA/AOML/OCD, Miami, FL, USA, jules.craynock@noaa.gov;
Ash, N., NOAA/AOML/OD, Miami, FL, USA, nancy.ash@noaa.gov;
Langdon, C., Univ. Miami/RSMAS, Miami, FL , USA, clangdon@rsmas.miami.edu;
Adler, M., NOAA/AOML/OCD, Miami, USA, madeleine.adler@noaa.gov
A NEAR REAL-TIME MARINE ENVIRONMENTAL MONITORING NETWORK 
FOR THE CARIBBEAN
The National Oceanic and Atmospheric Administration’s (NOAA) Integrated Coral 
Observing Network (ICON), has been operational in the Caribbean since 2000 and 
has marine environmental monitoring stations for the purpose of  understanding coral 
ecosystem dynamics in the Bahamas, St. Croix, Puerto Rico and Jamaica, with plans for 
new station installations in Little Cayman, and Antigua in the near future.  These stations 
collect hourly data on all the standard meteorological parameters, as well as sea tempera-
ture, salinity, light and (on some stations), partial pressure of CO2 and Pulse Amplitude 
Modulating fluorometry.  The ICON program collects these data and integrates them 
with satellite data for research-oriented ecological forecasts for marine behavioral events 
of interest to Marine Protected Area managers and the public, such as coral bleaching, 
spawning and larval drift.  Through collaborative work with intergovernmental and aca-
demic partners, the ICON program hopes to expand its research platforms throughout 
the Caribbean and enhance its ecological forecasting capabilities.

Henderson, E. E., SIO/UCSD, La Jolla, USA, eeh@ucsd.edu;
Hildebrand, J. A., SIO/UCSD, La Jolla, USA, jahildebrand@ucsd.edu;
Barlow, J., SWFSC/NOAA, La Jolla, USA, Jay.Barlow@noaa.gov;
Calambokidis, J., Cascadia Research Collective, Olympia, USA, calambokidis@cascadia-

research.org;
Douglas, A., Cascadia Research Collective, Olympia, USA, ABDouglas@cascadiaresearch.org
HAVE CLIMATE REGIME SHIFTS ALTERED OCCURRENCE PATTERNS OF  
MARINE MAMMALS IN THE CALIFORNIA CURRENT SYSTEM?
Climate variability in the California Current System (CCS) impacts many ecological 
processes, which can influence top predators such as marine mammals.  Climate regime 
shifts, such as ENSO, PDO or NPGO, have been described as interannual and decadal 
fluctuations between cold and warm water regimes with related vacillations in physical 
and biological properties.  A closer examination of sighting records of marine mammals, 
along with a concurrent assessment of climate record, may elucidate a pattern of shifting 
marine mammal distributions that correlate with climate shifts.  Data from a variety of 
sources, including NMFS surveys in the CCS since 1979, CalCOFI surveys from 2004-
2007, and published occurrence data dating from 1950, was utilized to create a time series 
of relative abundance of a variety of marine mammal species in the CCS.  This time series 
was then compared to climate records from the CCS in an attempt to test the hypothesis 
that marine mammal occurrence patterns could be linked to climate regime shifts.  An 
understanding of this relationship could be used to examine top-down forcing on food 
webs impacted by regime shifts.
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COMPARISON OF OBSERVED AND MODELED ALONGSHORE-VARIABLE 
SURFZONE CURRENTS
Surfzone currents observed along 2 km of coastline, onshore of a large submarine can-
yon, were compared with the predictions of a depth-integrated nonlinear shallow water 
circulation model. To estimate the radiation stresses that drive mean flows, the wave field 
observed 12 km offshore in 550 m water depth was shoaled across the inner shelf using 
a linear refraction model, and dissipated across the surfzone using a standard breaking 
parameterization. The steep canyon bathymetry produced alongshore variations in the 
wave field, and corresponding alongshore variations in both observed and predicted cur-
rents. Onshore of the canyon, both observed and predicted alongshore currents often 
were as strong as 0.4 m/s toward the north, while 1 km north of the canyon observed and 
predicted alongshore currents were as strong as 0.5 m/s to the south. Every half hour, 
mean alongshore currents observed at 26 locations were regressed against corresponding 
predictions. Correlations between predicted and observed alongshore currents usually 
were positive (160 of 162 half-hour time series), indicating that the model had some skill 
in predicting the spatial variability of the alongshore current. However, correlations often 
were low or moderate (0 < r2 < 0.85, with mean r2=0.41), possibly owing to errors in the 
predicted wave forcing, or the presence of low-frequency eddies in observations.
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RESIDENCE TIME EFFECTS ON INTERNAL ORGANIC CARBON AND NITROGEN 
LOAD IN A SOUTHEAST U.S. COASTAL PLAIN RIVER.
Reductions in water turnover rates brought about by increased consumptive use of surface 
water and changes in broad-scale meteorological patterns can alter nutrient enrichment 
effects in river estuaries. Phytoplankton biomass and internal nitrogen loading associated 
with changes in discharge and residence time in the tidal freshwater reach of the St. Johns, 
a low-head, blackwater river of the humid subtropical SE U.S. Atlantic Coastal Plain, 
were examined in simulations with the eutrophication model CE-QUAL-ICM. Observed 
data indicate significant positive relationships between seasonal mean algal biomass and 
increased internal N loading with increased spring and summer residence time. Model 
simulations indicated that while reduced flow and increased residence time maximized 
algal biomass and internal N concentration, reduced nutrient input and restricted fresh-
water reach area tended to minimize organic carbon and N load to the estuary. Greatest 
“effective” N and OC loads to the estuary were achieved at moderate low flow that 
optimized both nutrient supply and residence time. This modeling study concludes that 
discharge reductions that shift average flow conditions to moderate-low flow will have the 
greatest potential whole-estuary detrimental effects on water quality.
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TURBULENT RELATIONSHIPS: IS THERE A RULE OF THUMB PREDICTING THE 
INFLUENCE OF EPIBENTHIC ORGANISMS ON HYDRODYNAMICS BASED ON 
THEIR STRUCTURAL PARAMETERS?
Epibenthic species with structures protruding into the water column modify near bed 
flow. This modification changes the habitat providing benefits but also imposing costs 
to withstand the hydrodynamic forces. Since this balance depends on the environment, 
this trade-off can be an important evolutionary constraint on the physical structures 
of epibenthic organisms. Epibenthic organisms, like bivalves, tubeworms, corals and 
seagrasses vary widely in protrusion height, shape and size. In recent years many studies 
have focussed on the interaction between individual species and boundary layer flow. 
However, we lack a comprehensive understanding of the role of benthic communities on 
flow parameters. We combined more than 100 hydrodynamic profiles over 17 different 
species from experimental, existing and literature studies. We related fluxes through the 
assemblies, energy production (as TKE) and shear stress to exposed surface area, biovol-
ume, and surface-to-volume ratio taking into account flexibility, protrusion height and 
community “porosity”. We use these relationships to propose a general rule describing the 
effects of a broad range of epibenthic organisms on water flow based on their structural 
parameters.
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A METHOD TO DETERMINE INDIVIDUAL WATER MASS CARBON UPTAKES 
USING AN INVERSE MIXING ANALYSIS
An inverse mixing analysis is used to calculate anthropogenic carbon uptake in water 
mass formation regions using the output from two general ocean circulation models. The 
TROMP method uses a weakly non-linear under-determined system of mixing equa-
tions to generate relative water mass contributions and variations in selected source water 
properties, namely the DIC. The analysis relies on pre-defined definitions of pre-industrial 
DIC water mass concentrations. A relation between the delta pCO2 disequilibrium at the 
mixed-layer base and the atmospheric CO2 content is used as a substitute for a static DIC 
definition. The anthropogenic carbon uptake in a source water region as well as mean 
water mass transit times are calculated.
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GEODETIC AND TIDAL DATUMS: TYING WETLAND SURFACE ELEVATION 
CHANGE TO LOCAL WATER LEVELS
Tying geodetic, tidal, and Surface Elevation Table (SET) datums within coastal wetlands 
provides a framework for evaluating the sustainability of Mid-Atlantic brackish marshes.  
A strategic partnership between NOAA, FWS, USGS, and the National Aquarium in 
Baltimore has developed a high-accuracy vertical reference frame within Blackwater 
National Wildlife Refuge (Chesapeake Bay) to track surface elevations and water levels 
over time.  Tide stations are used to estimate regional mean sea level trends with respect 
to upland bench marks.  SETs measure localized wetland elevation change with respect 
to a wetland bench mark.  Tying these two components together enables us to monitor 
millimeter-level changes in wetland surface elevation with respect to both local sea levels 
and upland elevation. Over time, accurate heights of SET benchmarks also allow us to 
measure deep subsidence.  Initial results at Blackwater are producing high precision, 
vertically referenced elevation change data and digital elevation models coupled to hydro-
dynamic models.  These data are providing both valuable insights into the sustainability of 
Blackwater brackish marshes facing local sea level rise, and critical information for future 
large-scale restoration of this essential coastal habitat.
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INTERANNUAL VARIABILITY OF MESOSCALE EDDY ACTIVITY IN THE GULF 
OF ALASKA
Mesoscale eddies provide a key pathway for the transport of momentum, heat and nutri-
ents, and strongly influence the time and space distribution of ocean biology. However, 
quantifying, in an objective way, the distribution of eddies, their characteristics and how 
they change interannually remains a challenge.  A novel method for identifying and track-
ing eddies in satellite sea level anomaly data is applied to the Gulf of Alaska region.  The 
method allows the spatial and temporal variability in eddy activity to be defined, providing 
the first systematic census of anticyclonic eddies in the region.  The Haida and Alaskan 
Stream eddy corridors are clearly defined, as is an ‘eddy desert’ in the southwest of the ba-
sin, where the probability of an eddy occurring is zero.  Maps of eddy trajectories for each 
year show substantial interannual variability in number and propagation paths.  Periods of 
increased eddy activity do not necessarily correspond to El Niño events, but are associated 
with anomalous downwelling wind conditions along the continental margin. The complex 
biological response to the anticyclonic eddies will also be discussed.
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SHORT-TERM FOOD VARIABILITY DURING MEROPLANKTONIC LARVAL 
DEVELOPMENT: EFFECTS ON THE SIZE AND AGE OF METAMORPHIC 
COMPETENCE
As the larvae of many benthos develop in the plankton, they encounter environmental 
variability on a range of spatial and temporal scales.  To measure the effects of food vari-
ability on a scale of days, we performed a food-switching experiment on larvae of the 
sabellariid polychaete Phragmatopoma.  We manipulated phytoplankton concentrations 
and tested five feeding regimes: a high-food treatment that remained constant through-
out larval development, constant low food, and three treatments in which larvae initially 
fed low food were switched to high food on either day 8, 16, or 20 after hatching. Larvae 
raised on constant high food became competent to metamorphose 11 days faster than 
larvae fed constant low food (day 14 vs. 25) and were significantly larger at competence.  

Larvae switched from low to high on day 8, 16, or 20 reached competency on day 20, 
23, and 24, respectively.  The three groups of larvae switched from low to high reached 
competency at the same size as larvae fed constant high food, suggesting a larva’s size at 
competency is strongly influenced by its recent feeding history.
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SENSITIVITY OF SUBANTARCTIC CORALLINE MACROALGAE TO ELEVATED CO2

The effects of ocean acidification are predicted to occur first and be most severe in 
calcifying organisms from coldwater environments. However, assessing the impact of 
altered seawater chemistry on coldwater ecosystems is presently difficult, and requires 
a comparison of predicted carbonate saturation states, for the next 100 years, with the 
physiological aspects of calcification in marine organisms. This study is a collaboration 
between carbonate chemists and marine ecologists and utilises an inexpensive system that 
allows realistic modification of seawater carbon chemistry. Most importantly, this system 
allows for independence among replicates essential for statistical tests and lacking in many 
studies conducted on ocean acidification to date. In our experiments we exposed the 
widely distributed coralline Arthrocardia to conditions that mimic the carbon chemistry 
of seawater today and that predicted for 2050, 2100 at 10˚C over 50 days. Corallines are 
important in many marine habitats at all latitudes, and are likely to be particularly vulner-
able to acidification as they precipitate soluble high-Mg calcite. Here, we present data on 
growth and calcification rates, and investigations into dissolution and physiological ac-
climation to lower pH.
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A COMPARISON OF LOWER TROPHIC LEVEL MODELS FOR THE COASTAL 
GULF OF ALASKA
As part of the Global ecosystem dynamics program (GLOBEC), we have been examin-
ing the coupled physical-biological dynamics of the Coastal Gulf of Alaska (CGOA) 
using the Regional Ocean Modeling System (ROMS). ROMS now includes several lower 
trophic level models, e.g. the 4-box NPZD model of Powell et al., the 11-box, multi-size-
class NEMURO model of Kishi et al., and the 11-box, multi-size-class NPZ model with 
iron limitation of Hinckley et al. These models range from the general to the specific; in 
particular, the Hinckley et al. model has been designed and tuned specifically for use in 
the CGOA. Here, we compare results among these three models in 3D simulations of 
the CGOA at 3-km resolution. This comparison of regionally-specific vs. general model 
performance on the same grid, and their covariance, is intended to inform future model 
comparisons among GLOBEC study regions (e.g. CGOA vs. Southern Ocean) using glob-
ally-relevant NPZ models.
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DIFFUSE LIGHT ATTENUATION COEFFICIENT VS. TURBIDITY TO DETERMINE 
WATER QUALITY IN RIVERS, ESTUARIES AND OCEANS
Worldwide aquatic ecosystems are being affected by an increased loading of nutrients 
and pollutants causing environmental and economic damage.  The impacts on water 
quality are usually measured in terms of suspended solids concentration.  Currently, the 
most common field sampling measurement for water quality is neophelometric turbidity 
(NTU).  However, turbidity is not an absolute scientific quantity and is dependant upon 
the nephelometer used.  Diffuse light attenuation coefficient (K), in the other hand, in-
creases with increase concentration of suspended solids and can be direct measured in the 
field with an optical sensor.  Historically K has been estimated by the use of the Secchi disk 
and more frequently with the use of K-PAR sensors (photosynthetic active radiation).  This 
study aims in establishing the relationship between the diffuse light attenuation (K) and 
total suspended solids in a water body in Florida.  A comparison of the use of the diffuse 
light attenuation coefficient and turbidity to determine the water quality is given.  The 
methods are compared in terms of ease of use, cost and accuracy.
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OCEANIC AND ATMOSPHERIC MODELING IN THE WESTERN CARIBBEAN SEA: 
A CASE STUDY OF GUAJIRA COASTAL UPWELLING REGION
A data assimilation ocean modeling system and a regional atmospheric model have been 
configured to study part of the western Caribbean Sea, focusing on the Guajira coastal 
upwelling. Short events (few days) of anomalous winds are showcased and a diagnostic 
analysis for ocean fields is carried out. Both modeling components were run at high 
resolution and their complementary results help explain the coupled ocean-atmospheric 
response. Before and after the event, the trade winds dominated the oceanic forcing, 
resulting in the typical upwelling pattern with higher salinity and colder temperature along 
the Guajira Peninsula. This forcing is driven by high surface pressure systems at mid-lati-
tudes: Bermuda’s High over the Atlantic Ocean and the Canadian High over the continent. 
During a three-day event, the atmospheric surface pressure system weakened, and the 
typically easterly wind direction bends northward, crossing the Caribbean and the Gulf of 
Mexico. In response, the warmer and slightly lower salinity of the Panama-Colombia gyre 
block the southward extension of the coastal upwelling, which normally extends to about 
10.5° N. Similar atmospheric events are likely to occur in boreal spring.
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TEMPORAL EVOLUTION OF SUBANTARCTIC MODE WATERS
Subantarctic Mode Water (SAMW) is formed by deep mixing on the equatorward side 
of the Antarctic Circumpolar Current. The subduction and export of SAMW from the 
Southern Ocean plays an important role in global heat, freshwater, carbon and nutri-
ent budgets. However, the formation process and variability of SAMW remains poorly 
understood largely due to a lack of observations. Here we use a 13 year time series of 
repeat XBT sections, 7 repeat CTD sections from 1991 to 2001 and Sea Surface Height 
maps to determine the temporal variability of Subantarctic Mode Water (SAMW) in the 
Australian sector of the Southern Ocean. Despite the high variability found in the SAMW, 
the mean temperature of the SAMW core remains within 8.5 ºC to 9 º C ranges. Changes 
in temperature, salinity and pycnostad strength of the mode water are related to mesoscale 
eddies, Ekman transport and air-sea fluxes.  The internal structure of the SAMW can 
develop “modes” where the temperature and salinity are highly influenced by mesoscale 
eddies from the Subantarctic Front and the East Australian Current. Variability driven by 
air-sea fluxes does not show a significant influence in the inter- and intra-annual variabil-
ity. Our results suggest that infrequently repeated sections can produce misleading results 
due to sample aliasing of high inter-annual variability. 

Herrera-Silveira, J. A., CINVESTAV-IPN, Unidad Merida, Merida, Mexico, jherrera@
mda.cinvestav.mx;

Morales, S. M., CINVESTAV-IPN, Unidad Merida, Merida, Mexico, smorales@mda.
cinvestav.mx;

Merino, F. M., CINVESTAV-IPN, Unidad Merida, Merida, Mexico, fmerino@mda.cin-
vestav.mx;

Ramirez, J. R., CINVESTAV-IPN, Unidad Merida, Merida, Mexico, jramirez@mda.cin-
vestav.mx;

Osorio, I. M., CINVESTAV-IPN, Unidad Merida, Merida, Mexico, iosorio@mda.cin-
vestav.mx;

Alvarez, C. M., CINVESTAV-IPN, Unidad Merida, Merida, Mexico, cynthia@lochsloy.org
GROUNDWATER INFLUENCES THE ECOLOGICAL COASTAL CONDITIONS IN 
THE YUCATAN PENINSULA (SE, MEXICO)
The north cost of Yucatan peninsula (SE, Mexico) is characterized to receive groundwater 
as the main freshwater source, however the way as it discharges (diffuse and point source 
as marine springs) and differences in human impacts along the 400 km of coast, could 
favored spatial differences in the water quality conditions as well as the phytoplankton and 
submerged aquatic vegetation structure. For these, the objective of this study was to iden-
tify the ecological condition of the Yucatan State cost, according to water quality variables, 
eutrophic assessment, submerged aquatic vegetation changes and harmful phytoplankton 
species richness. The results indicate that the coast could be divided in ecological sub-re-
gions according to local forcing functions as nutrients concentrations from groundwater, 
currents intensity and Cabo Catoche upwelling influence. The trophic condition assess-
ment showed zones from oligo-mesotrophic status until a zone which experiences symp-
toms of initial eutrophication.
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GROSS BIOLOGICAL PRODUCTION OF DIMETHYLSULFIDE (DMS) AT TWO 
COASTAL SITES WEST OF THE ANTARCTIC PENINSULA
Upper ocean DMS variability is driven by coupled physical, chemical, and biological 
processes involved in the marine sulfur cycle.  Robust approaches exist for constraining 
photochemical and biological DMS losses, but direct measurement of gross DMS produc-
tion is difficult.  We used a diagnostic modeling approach to estimate gross biological DMS 
production at two stations along the Antarctic Peninsula near Palmer Station.  The biogeo-
chemical model was constrained with measured values of DMS concentrations and DMS 
photolysis and microbial consumption - the loss rates were determined in incubations us-
ing the 35S tracer method.  A well-tested one-dimensional physical model forced with me-
teorological measurements was used to constrain vertical mixing.   At each time step, we 
restored model DMS distribution to match the observations and diagnosed gross biological 
production from the difference between modeled and observed DMS concentrations.
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INSIGHTS INTO SEDIMENT TRAP FLUXES: POSSIBLE UNDERESTIMATION OF 
OPAL FLUX IN THE SANTA BARBARA AND CARIACO BASINS
In marine systems, the flux of particulate biogenic silica (opal) to depth reflects the biologi-
cal production of diatoms in overlying waters. This flux may be measured using automated 
sediment traps, but recent questions regarding trap integrity have arisen due to solubiliza-
tion of particulate matter within trap cups. Our study measured dissolved silicate and 
particulate biogenic opal concentrations in sediment trap samples collected from the Santa 
Barbara and Cariaco Basins. Dissolved silicate found within trap solutions was compared to 
trap particulate biogenic silica to calculate a percent loss of 0.6 ± 1.1% for Santa Barbara and 
3.1 ± 2.9% for Cariaco Basin. Relatively consistent concentrations of dissolved silicate (305 
±109 µM for Santa Barbara, 273 ±136 µM for Cariaco) within the trap solutions, indepen-
dent of flux or deployment period suggests a solubility control, i.e. maximum dissolution is 
achieved. It remains to be seen whether this is due to saturation or the regularity of super-
natant exposed particle surface area. Regardless, this dissolution factor varies spatially and 
therefore must be taken into consideration for determining opal fluxes to the seafloor.
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DIURNAL DISSOLVED INORGANIC CARBON, PHOSPHORUS, NITROGEN, AND 
IRON DYNAMICS IN PERMEABLE BACK-REEF SEDIMENTS OF THE SOUTH 
SHORE OF MAUI, HAWAII
Nutrient and iron dynamics were examined in a coastal backreef environment on south 
Maui where chronic eutrophication via terrestrial sedimentation and non-point nutrient 
inputs via submarine groundwater discharge occurs.  Because of the high permeability 
of the sediments, physical forces can greatly affect porewater-water column exchange 
and, hence, porewater concentrations. We examined the diurnal concentration changes 
in inorganic carbon, phosphorus, nitrogen, and iron in the sediment porewater and the 
water column, and explored the covariance between solute concentrations and physical 
forces acting on the system (wind, waves, currents).  Preliminary results suggest that both 
submarine groundwater discharge and sediment biogeochemical processes, coupled with 
physical forcing, can largely account for concentration changes observed in sediments 
and the water-column.  This study emphasizes the challenge managers and scientists face 
while assessing nearshore water bodies based on the collection of sporadic discrete water 
quality samples.
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MODELING BOUNDARY LAYER DYANMICS OF SHEET FLOW USING A 
MIXTURE APPROACH
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Due to the existence of sheet flow during storm events, numerically quantifying sediment 
transport during sheet flow conditions is an important step in understanding coastal 
dynamics.Traditional methods for modeling sediment transport requires solving separate 
equations for fluid and particle motion. We have chosen an alternate approach that as-
sumes a system containing sediment particles can be approximated as a mixture having 
variable density and viscosity that depend on the local sediment concentration. Here, the 
interactions are expressed through the mixture viscosity and a stress-induced diffusion 
term. There are five governing equations that describe the flow field - the mixture conti-
nuity and momentum equations and a species continuity equation for the sediment. The 
addition of a bed-stiffness coeffient to simulate particle pressures in the bed has increased 
the consistency of the model results. This model which was developed for Crosstex has 
shown promising comparisons to laboratory data demonstrating the effectiveness of the 
mixture model in simulating sediment transport in the sheet flow layer.

Hetland, R. D., Texas A&M University, College Station, USA, hetland@tamu.edu;
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SPREADING IN THE NEAR-FIELD MERRIMACK RIVER PLUME
A numerical simulation of the near-field Merrimack River plume is used to investigate 
how buoyant plumes spread within a few kilometers of an estuary mouth.  There are three 
principal findings of this study.  First, many properties of the plume are primarily a func-
tion radial distance from the estuary mouth, and are uniform across the arc of the plume.  
Second, the percent change of plume width (in the cross-flow direction) is proportional 
to the percent change in radial distance from the mouth; the percent change in width is 
shown to be about 1.2 times the percent change in radial distance, resulting in a plume 
with splaying streamlines within the core of the plume.  Third, plume spreading is related 
to the local internal gravity wave speed.  These finding allow the width of the plume to be 
estimated as a function of distance from the estuary mouth.  These principle findings from 
the numerical model compare favorably to observations.
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METATRANSCRIPTOMIC ANALYSES OF BACTERIOPLANKTON IN SURFACE 
WATERS OF THE OLIGOTROPHIC NORTH ATLANTIC AND SOUTH PACIFIC 
OCEANS
Recent metagenomic analyses of bacterioplankton in the open ocean have revealed a wide 
suite of genomic potential activities, yet there have been few in situ studies of bacterio-
plankton assemblage gene transcripts. We conducted bacterioplankton metatranscrip-
tomic analyses of surface waters at several locations in the oligotrophic North Atlantic 
and South Pacific Oceans during the day and night in an attempt to identify dominant 
gene transcripts and putative dominant biochemical processes. Separation of rRNA from 
mRNA using commercial mRNA enrichment protocols was in all cases incomplete, 
and influenced by environmental sample preparation and composition of assemblages. 
Phylogeny of mRNAs retrieved was congruent with PCR-amplified rRNA phylogeny, 
and demonstrated dominant expression of nucleic acid metabolic and energy metabolic 
genes. Furthermore, our results indicate common types of assemblage gene transcripts 
between locations in both light and dark phases. Comparison of gene transcript libraries 
to available metagenomes suggests that dominant gene expression may be used to charac-
terize the physicochemical conditions in which assemblages exist. Moreover, our results 
demonstrate the potential for metatranscriptomics to elucidate dominant active metabolic 
processes within oceanic bacterioplankton assemblages.
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HIGH-LATITUDE ATMOSPHERE-OCEAN COUPLING IN SEA-LEVEL RECORDS
Sea-level measurements from bottom pressure recorders and tide gauges in the Southern 
and Arctic Oceans are used to investigate the existence in the ocean, of counterparts to 
atmospheric modes of variability, such as the Southern Annular Mode and the Arctic 
Oscillation. In the Southern Ocean, 19 relatively short time series (<15years) of high 
temporal resolution are detided by band-pass filtering and then subjected to statisti-
cal and empirical orthogonal function (EOF) analysis in order to identify recurring and 
propagating sea-level patterns upon seasonal to interannual timescales.  Correlations of 
these patterns are then made with climate indices, to determine the extent to which they 
correspond and thereby help to identify the driving mechanisms for sea-level fluctuations. 
A similar technique is applied to Arctic Ocean sea-level measurements, which, given the 
greater length and lower temporal resolution of the time series,  lend themselves to the 
study of atmosphere-ocean analogues upon seasonal to decadal timescales.
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ECOHAB PACIFIC NORTHWEST: TOXIC PSEUDO-NITZSCHIA IN THE 
NORTHERN CALIFORNIA CURRENT
ECOHAB PNW studies have improved our understanding of physical, chemical, and 
biological processes required to produce toxic conditions in razor clams on the coastal 
beaches of Washington State. Observations have confirmed that the Juan de Fuca Eddy is 
a chronic source of particulate domoic acid. As shown by model studies and observations 
this is due in part to the fact that under downwelling-favorable or weakly fluctuating wind 
conditions, the eddy is retentive and well supplied with macronutrients, thus allowing cells 
to become highly concentrated. Toxicity appears related to Cu and Fe limitation, but not 
to macronutrient concentrations, including silicate. Results confirm that cells can main-
tain their population and toxicity well past the time that they have escaped from the eddy 
and been transported southward parallel to coastal beaches, as occurs under upwelling-
favorable wind conditions. The cells are thus positioned for subsequent onshore transport 
to coastal beaches that occurs during storms. The role of the plume from the Columbia 
River has been identified as critical to understanding the specific mechanisms and timing 
of toxin and cell delivery to coastal beaches.
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TAXONOMIC AND PHYSIOLOGICAL GRADIENTS WITHIN THE 
PHYTOPLANKTON COMMUNITY OF A STABLE SHELF SEA THERMOCLINE
A deep chlorophyll maximum (DCM) occurs within the seasonal thermocline of many 
shelf sea regions including the North West European Celtic Sea. Tidal mixing maintains the 
thermocline (and therefore DCM) at 1 - 9 % surface irradiance whilst the dissipation of tid-
ally generated turbulence provides the DCM with a supply of nitrate from the bottom mixed 
layer. The narrow thermocline is subsequently a region of marked gradients in light and 
nutrient availability. Turbulence profiles obtained with a FLY shear probe across the Celtic 
Sea confirmed the thermocline to be a region of high stability, with mixing length scales in 
the order of 1m (compared to 10m in the surface mixed layer). Vertical gradients in phyto-
plankton community composition were observed within this stable region. The taxon-specific 
biomass maxima were decoupled from pigment maxima which occurred at the base of the 
DCM. Vertical gradients in taxonomy and photophysiology are discussed in terms of mixing 
timescales. Spectral absorption characteristics and effective absorption cross sections of PSII 
appear to be possible taxonomic traits that may contribute to the observed gradients.

Hidayat, R., Tohoku University, Sendai, Japan, rahmat@pol.geophys.tohoku.ac.jp;
Kizu, S., Tohoku University, Sendai, Japan, kizu@pol.geophys.tohoku.ac.jp
MJO-INDUCED RAINFALL VARIABILITY OVER THE MARITIME CONTINENT 
OBSERVED  BY TRMM
The Madden-Julian Oscillation (MJO) is known to be a dominant component of intrasea-
sonal rainfall variability over the tropics to higher latitudes. But the influence of the MJO 
on the rainfall variability over the maritime continent had not been documented in detail. 
Our previous work found that significant part of the rainfall variability in Indonesia is 
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associated with the MJO and that the influence of MJO is not spatially uniform, by using 
rain gauge data. However, insufficient coverage of the station data limited our analysis to 
only small portion of the territory. Therefore, we use pentad-mean gridded TRMM rain-
fall data from 1998 to 2006. The phase and amplitude of the MJO are defined according to 
the MJO index based on Wheeler and Hendon (2004), and a composite mean of rainfall 
anomalies (deviations from mean seasonal change) for each MJO phase is calculated. The 
MJO signals are clearly identified in most part of the maritime continent. Positive rainfall 
anomalies are dominant during wet phase and negative anomalies in dry phase of the 
MJO. This result ensures our previous conclusion that the rainfall variation of this region 
is significantly influenced by the MJO and that the impact of the MJO is not spatially 
uniform. Rainfall over the ocean is dependent more clearly on the MJO phase than over 
the large islands. Such a pattern suggests different rain-causing mechanisms between 
ocean and land.
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DISSOLUTION OF BIOGENIC SILICA IN PERMEABLE COASTAL SANDS
In the shallow shelf, a large fraction of the diatom production is decomposed in the sedi-
ment, and large areas of the sea bed in this environment are covered by permeable sands. 
We conducted flume and column experiments to determine how pore-water flows affect 
the degradation of diatoms embedded in permeable Gulf of Mexico sands and the distri-
bution of silicic acid within the sediment.  Our results show that pore-water flows increase 
the dissolution rate of frustules in the sediment and the subsequent release of silicic acid 
to the water column.  These findings emphasize the importance of coastal permeable sedi-
ments in the cycling of marine silica.
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CHARACTERISTIC LENGTH IN MARINE POPULATIONS: THE INTERPLAY OF 
LARVAL DISPERSAL AND ADULT POPULATION SUCCESS IN DETERMINING 
DISTRIBUTION
The ratio of variance in dispersal to the strength of selection is termed the characteristic 
length (lc) and is proportional to the width of genetic clines.  Several properties of clines 
can be related to lc including the fact that populations cannot respond to changes in selec-
tion on geographic scales smaller than the characteristic length.  We applied the concept 
of characteristic length to explore the interplay of larval dispersal and reproductive success 
in determining the distribution of adult populations.  Geographic gaps in reproductive 
success must exceed the lc to be reflected in the distribution of the population.  Gaps that 
exceed the lc may lead to abrupt changes in abundance and may result in the coincident 
geographic limits of species with dissimilar relationships to environmental gradients.  This 
limits attempts to predict changes in distribution in response to changes in the environ-
ment, including global warming.  Ecologically relevant components of lc are possible to es-
timate empirically.  We illustrate the potential utility of this concept with several examples.
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CLOSING THE WATER CYCLE OVER THE OCEAN USING A CONSTELLATION 
OF SATELLITES
We are in the final stages of completing our Passive Microwave Water Cycle (PMWC) 
product for the NASA Energy and Water Cycle Study (NEWS).  The purpose of this prod-
uct is a full characterization of the atmospheric branch of the water cycle over the global 
oceans using accurately intercalibrated passive microwave data.  The product uses data 
from nine different satellites: SSM/I (on F08, F10, F11, F13, F14, F15), AMSR (on Aqua 
and Midori-II), TMI (on TRMM); and will add additional passive microwave sensors as 
their data become available.  The product is a monthly, 0.25-degree product currently 
spanning the last 20 years: 1987-2007.  The product contains six maps: water vapor trans-
port (T) zonal component (u) and meridonal component (v), water vapor transport di-
vergence (D), evaporation (E), precipitation (P), and water vapor (WV). The development 
of this product has generated many science questions.  We will discuss the differences 
between passive microwave rainfall retrievals and what the hydrological cycle implies 
about precipitation - with particular emphasis on mid- and high-latitudes.  We will discuss 
the water cycle balance and trends in the water cycle.  We will examine these trends in 
terms of the global energy budget and against climate model predictions.  We will explain 
our technique for calculating water vapor transport divergence, show some results, and 
explain what it implies for ocean-land exchanges.
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PRIMARY PRODUCTIVITY PATTERNS IN THE ARCTIC: THE 10 YEAR SEAWIFS 
RECORD

Our aim was to study patterns of primary productivity in the Arctic Ocean using the 10 
year satellite record available from SeaWiFs. A relationship between surface chlorophyll 
and productivity was developed from in situ data from all Arctic regions, and applied to 
average monthly chlorophyll retrieved from satellite imagery. Monthly anomalies from 
the 10 year median are most apparent in April and May, which coincides with the timing 
of ice retreat, no clear trend towards positive or negative anomalies was observed. The 
Siberian shelf seas show greater interannual variation in anomalies during the summer 
months compared to the Barents, Chukchi and Beaufort Seas. The annual productivity 
for the Arctic calculated from satellite imagery ranged from 504 to 570 Tg C yr-1, this is 
approximately one order of magnitude lower than that quoted in the literature. This could 
be because the satellite imagery misses the subsurface maximum that dominates sum-
mer productivity. Since 2005, summertime ice retreat has been increasing dramatically, 
however, using the current satellite record no significant difference was observed in the 
magnitude of total annual Arctic productivity.
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VALIDATING OCEAN SURFACE CURRENT INPUTS FOR SEARCH AND RESCUE
This presentation covers the evaluation of surface current inputs from operational ocean 
model systems for Search and Rescue Applications. The Canadian Coast Guard is routine-
ly in need of adapting to upcoming improvements in available surface currents for opera-
tional oceanography systems. As a result, there is a need to evaluate the impact of each 
new available source of ocean current forecast on the success of the Search and Rescue 
drift algorithm used. A study comparing Search and Rescue software drift calculations 
(CANSARP) with ocean model current input using a defined database of surface current 
drifters will be presented. A protocol for evaluating the impact of new ocean currents on 
reproducing observed drift is proposed and results discussed from an inter-comparison of 
drift methodologies.
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CALCITE SATURATION STATE EFFECTS ON THE MG AND SR DISTRIBUTION 
COEFFICIENTS OF CULTURED BENTHIC FORAMINIFERA
Field studies suggest that calcite saturation states near and below saturation alter trace 
element distribution coefficients in benthic foraminifera. Two separate 8-month benthic 
foraminiferal culture experiments investigated the response of proxy signatures to three 
different calcite saturation seawater environments. Total alkalinity was manipulated to 
modify the culture carbonate chemistry (TA = 2380, 1910, 1320 μeq kg-1). Mixed-species 
foraminiferal assemblages, labeled with calcein, were inoculated into culture chambers 
distributed evenly among the control and treatment seawater reservoirs. These cultures 
were maintained at and 7.0±0.2 °C temperature and 36.5±0.3 ‰ salinity. Total alkalinity 
and dissolved inorganic carbon, measured biweekly, characterized the carbonate system 
and verified that the calcite saturation state did not vary substantially. Foraminiferal repro-
duction was observed in each seawater chemistry. Terminal calcite chambers precipitated 
in culture were identified by the absence of the pre-culture calcein label and were sepa-
rated by laser microdissection. Separated chambers and seawater samples were analyzed 
for Mg/Ca and Sr/Ca. Results from the 2005 experiment identified a significant negative 
correlation between alkalinity and the magnesium distribution coefficient (DMg, p-value = 
0.095). This research was funded by National Science Foundation grants OCE-0351029, 
OCE-0350794, OCE-0437366, and OCE-0647891.
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TURBULENT EDDY DIFFUSIVITY ESTIMATED FROM OVERTURNING SCALE 
OFF ADELIE LAND, ANTARCTICA
Recently, a region off Adelie Land has drawn attention as a source of Antarctic Bottom 
Water (AABW). In order to understand the formation mechanism of AABW, it is neces-
sary to evaluate turbulent eddy diffusivity Kv throughout the water column near the shelf 
break. To clarify the strength of turbulent mixing near the shelf break, we conducted 
hydrographic observations off Adelie Land with Sea-Bird Electronics SBE911plus in 
austral summer of 2003 and 2005. It is preferable to measure turbulence with a turbulent 
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profiler, but the most of turbulent profilers have limitations of measuring depth. Therefore, 
we estimated Kv from vertical overturning scale, called Thorpe scale, by using CTD data. 
Kv on continental shelf and continental slope is of the order of 10-4m2s-1, suggesting occur-
rences of boundary mixing. In contrast, Kv in ocean interior is one or two order smaller 
than those of continental shelf and continental slope. Furthermore, distribution of over-
turns near the continental slope was found to agree with the ray path of M2 internal tide 
emanated from the near-critical bottom slope.
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CONTRIBUTION OF COMMERCIAL FISHING TO THE DECLINE IN HAWAIIAN 
MONK SEALS (MONACHUS SCHAUINSLANDI)
Recorded declines of Hawaiian monk seals (Monachus schauinslandi) have occurred over 
the past half century in the Leeward Chain of the Hawaiian Islands. Preliminary evidence 
from stable carbon (13C/12C) and nitrogen (15N/14N) isotope ratios in bone collagen from 
the seals (n=20) shows a shift in both isotopes between the 1910s and 1970, indicative of 
a diet switch, possibly from a benthic diet (crustaceans, mollusks) to a more pelagic diet 
(fish), as well as a potential environmental change. We surmise the advent of commercial 
fishing of potential prey items post-World War II led to the decline of preferential prey 
items and forced the seals to utilize prey species potentially less nutritious and/or which 
require more energy to capture. Less nutritious prey could be at least partially responsible 
for the reproductive failure and overall decline of Monachus throughout its range. These 
historic isotopic values are compared to modern seals and potential prey from the main 
Hawaiian Islands with the current assumption that the isotope signatures are similar with 
the Leeward Islands of the chain.
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MEAN SEA SURFACE HEIGHT FIELD IN THE NORTH PACIFIC
Altimeter data observed by TOPEX/Poseidon are provided as sea surface height (SSH) anom-
alies from mean SSH field averaged for a certain period, since the geoid of the earth cannot be 
specified at present. On the other hand, using hydrographic data, we can calculate sea surface 
dynamic height (SSDH). If both observation time and location are matched each other, then 
we can obtain mean SSH averaged for the periodã€€by subtracting SSH anomaly from SSDH. 
This method proposed by previous study was so unique. But they could not help depending 
on statistical techniques including interpolated or extrapolated method because of lack of 
data. So in the present study, we use Argo float data as hydrographic data, distributed densely 
in time-space domain in the world’s oceans. In order to determine the match-up conditions, 
time-space decorrelation scales are estimated from the along track data. With these condi-
tions, 44135 match-up data are found in the North Pacific. The locations are distributed in 
almost the whole North Pacific. The error estimation on each point is about 6cm. This field 
seems to be similar to World Ocean Atlas 2005, although we used the Argo profile data only 
for 6 years. It is expected from our results that more realistic and finer mean SSH field will be 
available when the Argo floats provide more hydrographic profiles in the future.

Hisaki, Y., University of the Ryukyus, Okinawa, Japan, hisaki@sci.u-ryukyu.ac.jp;
Imadu, C., University of the Ryukyus, Okinawa, Japan
OBSERVATIONS OF OCEAN SURFACE CURRENTS IN THE WEST OF OKINAWA, 
JAPAN
We conducted the observation of the surface currents in the west of the Okinawa Island 
by high-frequency (HF) radars in 1999 and 2000. The observation area is the east of the 
Kuroshio in the East China Sea. We found that the time-averaged surface currents were 
almost southward. We confirmed the observation result by HF radars using the assimila-
tion data of Japan Coastal Ocean Predictability Experiment (JCOPE) from 2003 to 2005. 
The currents west of Okinawa are also southward in the JCOPE data. We inferred the 
beginning of the  southward current from the JCOPE data. It is inferred that currents in 
the most eastern part of the Kuroshio are bifurcated southward, and flow into the west of 
Okinawa Island. The currents are controlled by the bottom topography. The wind stress 
curl in the area, where the bifurcated current can be seen in JCOPE data, is negative be-
cause of lower SST, while the curl is positive in the eastern part of the Kuroshio because of 
higher SST. The Kuroshio recirculation southward currents are sometimes enhanced. The 
currents are enhanced when positive and negative wind stress curls are also enhanced.
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FLOW SYSTEM AND DENITRIFICATION OF SHALLOW GROUNDWATER IN THE 
DOZEN PLAIN, SAIJO, JAPAN
Major ion concentrations, nutrients and stable isotopes in shallow groundwater have 
been measured to understand the groundwater flow system, and characteristics of the 
denitrification process with groundwater flow and salt water intrusion processes. These 

measurements were made in the Dozen plain, which is a major part of Saijo city, located in 
the north of the Shikoku Island, southwestern Japan. The main feature of the groundwater 
systems in this area is that is an artesian in the coastal area, where there are tidal flats, have 
existed at least 400 yrs. The artesian flow system in these area may be the past submarine 
groundwater discharge system. The groundwater in the plain may be recharged by either 
precipitation over the plain or by four river waters from the east to the west (R. Uzui, R. 
Kamo, R. Nakayama and R. Daimyoujin).Even in the eastern part of the plain, the con-
tribution of the Daimyojin river water (high silicate concentrations), which flows from a 
granite mountain, influenced by denitrification (low oxygen and nitrate concentrations), is 
relatively larger than local precipitation or water from the other rivers.
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IMPACTS OF IRON-INDUCED ELEVATION OF MAXIMUM QUANTUM YIELD 
AND CHLOROPHYLL TO CARBON RATIO ON THE NUTRIENT UTILIZATION 
OF THE SOUTHERN OCEAN
Iron fertilization in the Southern Ocean, whether natural or intentional, has vast biogeo-
chemical consequences including increased primary productivity, elevated phytoplank-
ton biomass and more efficient nutrient utilization. During the Southern Ocean Iron 
Experiments (SOFeX) some of the phytoplankton physiological responses to iron addition 
were 1. chlorophyll to carbon ratio tripled, 2. maximum quantum yield of photosynthesis 
(Φm), a measure of light-limited primary productivity, doubled, and 3. Pb

max, a measure of 
light-saturated primary productivity, was statistically unchanged. Here we use these phy-
toplankton physiological responses to iron addition to model how iron, grazing, export, 
mixing and mixed layer depth determine the potential nitrate utilization and potential 
biological pump during the Southern Ocean growing season. This model uses climatologi-
cal physical data as a baseline and explores the biological response using very simple eco-
system dynamic assumptions. With our current knowledge of the light environment and 
iron regulation of the Southern Ocean we aim to diagnose what is ecologically possible if 
phytoplankton are relieved from iron limitation and if the light limitation of the Southern 
Ocean is less pronounced.
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PRODUCTION AND RESPIRATION RATES IN KARENIA BREVIS
Karenia brevis  is the dinoflagellate responsible for harmful algal blooms in Florida 
coastal waters. Field and laboratory rates of photoautotrophic carbon uptake have been 
measured in this species, but few reports exist of its respiration or net production rates; 
these are essential to refine models to predict development and maintenance of coastal 
blooms. We are conducting a study of the carbon physiology and genomic signatures of 
K. brevis in cultures and natural populations. Net community production and respiration 
rates from ‘light-dark’ bottle incubations of K. brevis populations during summer 2006 
revealed ‘red tides’along Florida’s west coast are predominantly autotrophic (P > R). An 
automated productivity incubator deployed in a dense (500,000 - 2,000,00 cells/L) popula-
tion in Sarasota Bay reinforced this conclusion. Enhanced respiration rates at dusk were 
attributed to a close coupling between Karenia and the microbial loop, and the potential 
for light-enhanced dark respiration. Culture studies are underway to verify production 
and respiration rates, and the genomic signatures, of a Sarasota Bay clone where growth is 
regulated by light.
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DYNAMICS OF NUTRIENTS AND PHYTOPLANKTON BIOMASS IN HONG 
KONG WATERS BEFORE AND AFTER SEWAGE ABATEMENT
There are two anthropogenic N sources for Hong Kong waters, the summer Pearl River 
discharge and the year round sewage discharge in Victoria Harbor. In the summer wet sea-
son, the Pearl River discharge increased NO3 and SiO4 in western waters (105 and 75 uM, 
respectively) and the highest phytoplankton biomass (20-30 ug/L) was observed in south-
ern waters. In Victoria Harbor, sewage effluent discharge resulted in high NH4 and PO4 (to 
20 and 1.3 uM, respectively) and bottom dissolved oxygen (DO) was generally >3.5 mg/L. 
In contrast, in eastern waters with nutrient-poor coastal water, total inorganic nitrogen and 
PO4 was generally <10 and <0.5 uM, respectively. However, after sewage treatment, NH4 
and PO4 decreased by 40-83% and 30-48%, respectively, particularly in Victoria Harbor. 
However, NO3 loading from the Pearl River has increased by 20-70% during recent decades 
and may offset the N removal by sewage treatment. In addition, the 2-3 times increase in 
chl and the significant decrease in bottom DO in southern waters near the new sewage 
discharge site in summer, suggests water quality deterioration in this area.
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THE TRACE METAL FLUXES IN THE WATER COLUMN OF THE SOUTH CHINA 
SEA: BIOTIC VERSUS ABIOTIC SOURCES
Our previous study found that the metal composition in the algae collected in the 
SouthEast-Asia-Time-Series (SEATS) offshore station in the South China Sea was mainly 
occupied by extracellular portion (Ho et al. L&O, 52, 1776). The metals might be originally 
derived from anthropogenic aerosols containing abundant dissolvable trace metals. Here, 
we determined the elemental composition and fluxes (P, S, Al, Ti, V, Cr, Mn, Fe, Co, Ni, 
Cu, Zn, Mo, Cd, Mg, Ca, Sr, Ba, Ag, and U) by analyzing the sinking particles collected 
by sediment traps at the depths of 160, 620, and 3400 m at the SEATS from year 2004 to 
2005 to examine their composition features. Strong vertical and seasonal variabilities were 
observed. The metal fluxes increased with the depths increased and the Fe/Al ratios were 
the same as the sediment, indicating that lateral lithogenic particle input was the domi-
nant particulate metal source for the deep water. In contrast, principle component analysis 
shows that most of the metals at the top depth were correlated with P and S, which repre-
sented the biotic component.
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UNDERSTANDING THE EFFECTS OF CHANGING HYDROLOGY ON NUTRIENT 
SOURCES AND COUPLING BETWEEN THE EVERGLADES AND FLORIDA BAY: 
AN ISOTOPIC BIOGEOCHEMICAL PERSPECTIVE
Stable isotopic analyses and abundance measurements of inorganic and organic nutrients 
provide a robust and effective approach to determine linkages between Everglades nutrient 
sources and dominant biogeochemical pathways observed in Florida Bay. Regionally distinct 
isotopic signatures of dissolved nutrients and biological sinks show that DON and DIN from 
the Everglades are transported, incorporated and cycled into biological materials of Florida 
Bay. Hydrologic conditions, wet vs. dry season, exhibit a strong control on the spatial gradient 
in Î´15N within the Everglades-Florida Bay complex.  Similarity in isotopic compositions and 
gradients of dissolved inorganic and organic nutrients, as well as biological materials, during 
the wet season show close linkages between the Everglades and Florida Bay, but these trends 
are dampened in the dry season when sheet flow decreases and in situ  processes dominate. 
This approach can predict how regional changes in the distribution and composition of 
Everglades dissolved nutrients will direct Florida Bay nutrient cycling, whether these changes 
are a result of seasonality or of anthropogenic restructuring of hydrologic flow.
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MULTI-SPECTRAL SEISMIC IMAGES OF THE WATER STRUCTURE.
The European funded Geophysical Oceanography (GO) research programme together 
with additional research funded by the Deutsche Forschungsgemeinschaft is investigating 
the value of seismic methods to address key questions in physical oceanography. In April 
and May 2007 the project acquired a two-ship calibration dataset with both seismic and 
oceanographic data. The target was the Mediterranean Outflow Water (MOW) and its 
mixing with the surrounding North Atlantic Central Water near the Portimao Canyon and 
southwest of Cape St. Vincent. Previous studies and modelling have identified these loca-
tions as where the deep current becomes instable and episodically spawns anti-cyclonic 
eddies of MOW - so called Meddies. During the cruise we tested a range of seismic sources 
and receiver configurations. A small volume source array (117 cu in) with frequencies up to 
200 Hz;  a conventional source (10-60 Hz); and a flip-flop source that combined both low 
and higher frequencies (10-60 Hz and 20-120Hz). The low frequencies provided the best 
image of the overall structure and the high frequencies  revealed a highly complex and rap-
idly changing reflectivity. We conclude that the seismic images at the different frequencies 
are complementary and reveal different information about the finestructure of the oceans, a 
result that is consistent with forward modelling of the oceanographic data.
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THE GK12 “LEARNING ABOUT WHERE WE” PROJECT: ENGAGING WHOLE 
SCHOOL DISTRICTS TO TEACH MARINE SCIENCE FOR K - 6TH GRADE.

The NSF funded University of Oregon GK12 Learning About Where We Live Project 
places graduate students in 132 K - 6th grade classrooms in eleven schools in four school 
districts on the southern Oregon coast. The graduate students teach marine science to 
~3300 students and provide embedded professional development to 132 teachers. Initially 
using the Marine Activities Resource Education curriculum, the program has expanded 
to a term or year-long program in which graduate students provide active-inquiry based 
lessons that integrate classroom inquiry and field activities designed to meet state science 
standards. Professional development activities for teachers provide marine science con-
tent, opportunities for curriculum development and planning for program sustainability. 
Evaluation results indicate that teachers view the program as adding valued expertise, 
scientific legitimacy, and materials to their curriculum. Graduate students described their 
participation as an enjoyable learning experience; felt they are generally successful increas-
ing elementary students scientific excitement, comfort, and awareness; view themselves as 
positive role models for students; and view their greatest contribution as making science 
accessible and exciting for teachers and students.
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PROPAGATION OF A THIN LAYER THROUGH A SYNTHETIC MOORING ARRAY
A dense phytoplankton layer, at times as thin as 1 meter, was observed at a depth of ap-
proximately 100 meters in the Philippine Sea.  Five autonomous gliders, positioned in a 
2-dimensional array with a horizontal scale of 100 km, held station for 10 days during May 
2004, continuously profiling between the surface and 200 meters.  Profiles of physical and 
optical properties at each station were completed every 40 minutes.  The phytoplankton 
layer propagated northward across the array, consistent with advection by a meso-scale 
eddy observed with satellite altimetry, and with vertically averaged current velocity 
measurements made by the gliders.  The layer was coincident with small-scale vertical 
temperature-salinity structure.  Both the phytoplankton layer and the TS signature made 
a gradual diapycnal shift from denser to lighter water, suggesting the layer was formed by 
vertical shear before being advected across the array.
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SEA-LEVEL RISE, FLOODING, FLUSHING AND WAVE HEIGHTS AT A CORAL ATOLL
Coral Atolls abound in the tropical waters of the Pacific and Indian Oceans. Global mean 
sea-level rise will lead to more frequent episodic flooding of populated atolls and is of 
great concern to its residents.   Flushing time of atolls’lagoons is another concern, since 
lagoons are a crucial socio-economic resource for residents, and may be impacted by pol-
lution.  Atolls tend to be oceanic, and thus experience relatively high surface gravity wave 
energy on their encircling fore-reefs. This forces flow into the lagoon and raises water 
levels. This process is investigated by comparing ~60 years of sea-level data at Midway 
Atoll, in the Northwestern Hawaiian Islands, with a numerical climate reanalysis. Wave 
heights clearly dominant changes in sea level anomaly (SLA) in the lagoon: there is a 
strong positive correlation. SLA is up to 90 cm during large wave events.  This process is 
further investigated by numerical simulation of SLA distribution and residual flows during 
statistically significant wave conditions; estimated overall lagoon flushing times are found 
to vary by an order of magnitude depending on wave height.
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FROM RIVER BASIN TO BARRIER REEF; AN INTEGRATED APPROACH TO LAND-
SEA INTERACTION IN TROPICAL WATERS
The transfer of water and sediment from upland river catchments towards estuaries, coastal 
seas and offshore located reef systems is subject of an Indonesian-Dutch integrated study of 
a tropical river system on East Borneo. Local sediment supply in river catchments is partly 
a function of the monsoonal climate, including ENSO events but is increasingly affected 
by human-induced changes in land-use patterns such as deforestation, open pit mining 
and palm plantations. Catchment modeling of soil erosion, in combination with hydro-
dynamical, sediment transport and ecological field and modeling studies provide clear 
evidence for the morphological and ecological impact of the (fluvial) sediment load. The 
estuaries trap part of the coarser sediment in the form of sandy (mouth)bars. Turbid, buoy-
ant plumes carry a significant amount of the fine-grained suspended matter in a seaward 
direction and seismic lines and isotope analysis demonstrate an ongoing seaward extension 
of the Holocene delta platform and prodelta by deposition of silty and muddy sediments. 
Meanwhile turbidity patterns also affect coral reefs, as deduced from ecological parameters 
such as coral cover, partial mortality, coral colony size and degree of spatial competition.
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EFFECTS OF RETREATING ARCTIC SEA ICE ON WALRUS AND OTHER MARINE 
MAMMALS
As the climate warms, Arctic ice extent decreases and food webs shift, Arctic marine mam-
mals will attempt to adapt. Many species will be negatively impacted by habitat loss while 
others may benefit.  Historically, some Arctic mammals, including walrus, inhabited warmer, 
more southerly ranges, using the Arctic as a refuge from hunting and commercial exploita-
tion. Their previous range may presage adaptations to warmer conditions. In this analysis, we 
will model projected ice cover, material fluxes and surface temperatures in a doubled CO2 
scenario, while representative marine mammal species will be mapped using their full pre-
industrial ranges to gauge environmental tolerances. The impact on carrying capacity of the 
shift of the marginal ice zone to deeper waters will be assessed. As sea-ice retreats and com-
mercial activities in the Arctic surge, it is hoped that such projections will facilitate environ-
mental policies that maximize the ecological potential of a warmer Arctic region.
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DESIGN AND INITIAL TESTS OF A COASTAL OCEAN DATA ASSIMILATION SYSTEM
A coastal ocean data assimilation system is being developed.  The goal is to combine 
large and disparate datasets with ocean numerical models, producing accurate analyses, 
forecasts, and respective uncertainty estimates for any littoral region.  A modular interface 
combines the Estuarine and Coastal Ocean Model (ECOM) and the Local Ensemble 
Transform Kalman Filter (LETKF) into a highly scalable, portable and efficient ocean data 
assimilation system. LETKF, a recent adaptation of ensemble Kalman filtering techniques, 
works particularly well for very large non-linear dynamical systems in both sparse and 
dense data regimes, and provides efficient algorithms for error estimation and quality con-
trol. In simulation experiments involving the New York Harbor Observing and Prediction 
System (NYHOPS) the filter quickly converges, eliminating bias and greatly reducing rms 
errors.  This behavior is robust to changes in ensemble size, data coverage, and data error. 
Future goals include applying the system to real data in operational environments and 
evaluating the skill of analyses and forecasts under different flow regimes and boundary 
conditions, with diverse data streams, and in various model configurations.
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ANALYSIS OF THE BIOLOGICAL FUNCTION AND WATER QUALITY 
ADEQUACY OF A CONSTRUCTED WETLAND
Bioassessment and chemical monitoring of the J.I. Case Wetland Wildlife Refuge, con-
structed for waterfowl in Vigo County, Indiana, reveals a distinct partitioning in habitat. 
While the aquatic habitat is similar to that of other wetlands, shoreline fauna and vegeta-
tion are more characteristic of the upland areas. Low amphibian capture by the pitfall trap 
method and high abundance of upland plant species indicate that the biological activity 
of this wetland is not representative of a natural wetland. In an ideal wetland, seasonally 
inundated shores limit the abundance of non-wetland species. In contrast, the algal and 
chemical patterns in the water column mimic natural wetland functions. Chemical signa-
tures reveal periods of increased algal production, along with nutrient removal. Because 
microbes act in nutrient cycling, bacterial population counts and genetic identification 
of bacterial species is ongoing. Although water quality is adequate (characterized by low 
nutrient levels and turbidity in wetland discharge), the physical design of this constructed 
wetland differentiates it from natural wetlands in that a sharply sloping shoreline separates 
an inadequate wetland buffer zone from a typically functioning water system.
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QUANTIFYING THE INFLUENCES OF BIOGEOCHEMICAL PROCESSES ON THE 
PH OF NATURAL WATERS
An approach for modelling the pH of natural aquatic systems is presented. This approach 
allows for quantification of the influences of kinetically modeled processes on the rate of 
change of proton concentration. It can be applied to models containing multiple biogeo-
chemical processes, air-sea exchange, and advective-dispersive transport. The influences 
of kinetic processes are calculated including the effect of re-equilibration of the system 
due to a set of acid-base reactions in local equilibrium. Modelling pH in the described way 
is used to shed light on the influences of different biogeochemical processes on the pH 
of the Schelde estuary in the SW Netherlands and N Belgium. Generally, CO2 export to 
the atmosphere is identified as the main process increasing the pH while nitrification is 
found to be the main process decreasing it. The combined effect of advective-dispersive 
transport of all modeled chemical species either increases or decreases the pH depending 
on the respective circumstances.
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A MODELING STUDY OF DEVELOPMENTAL STAGE AND ENVIRONMENTAL 
VARIABILITY EFFECTS ON COPEPOD FORAGING
A stochastic, object-oriented Lagrangian model is used to study how behavior contrib-
utes to copepod grazing success. This individual based model simulates distinct foraging 
behaviors of Clausocalanus furcatus, Paracalanus aculeatus, and Oithona plumifera. 
Simulations were performed to investigate the effects of: 1) prey size preference; 2) 
variation in prey size spectra; and 3) turbulent intensity on these species’grazing rates. 
Size preference simulations show that compared to copepodites, cell ingestion rates for 
mature females are an order of magnitude lower and carbon uptake is reduced by 35%. 
A prey spectrum skewed toward small cells promotes copepodite success since the 
adult females’basal metabolism requires a prey concentration exceeding 850 cells ml-1. 
Variations in turbulent intensity reveal distinct ecological niches with stronger mixing 
favoring O. plumifera and stable conditions favoring C. furcatus. Differences in theoreti-
cally-derived and simulated prey encounter rates show that the hopping behavior of O. 
plumifera significantly increases prey encounter while the feeding behavior of C. furcatus 
can result in localized prey depletion. These simulations highlight the importance of spe-
cies-specific feeding behavior in defining oceanic copepod distributions.
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DOES ELEVATED CO2 AFFECT LARVAL SKELETAL DEVELOPMENT IN SEA 
URCHINS?: EXPLORING THE MECHANISMS WITH GENE EXPRESSION 
ANALYSIS AND MORPHOMETRICS
Ocean acidification and the biological consequences of this altered seawater chemistry 
have emerged as a significant environmental threat to healthy marine ecosystems. Because 
a more acidic ocean interferes with calcium carbonate fixation to form shells or calci-
fied skeletons, future ocean chemistry may significantly alter the physiology of calcifying 
marine organisms. Using manipulative experiments we are exploring mechanisms that 
are involved in the deleterious impact of ocean acidification on the development and 
calcification process in embryos and larvae of two sea urchin species, Strongylocentrotus 
purpuratus and Lytechinus pictus . We then are using molecular tools such as qPCR and 
microarray analysis to elucidate the transcriptome-level mechanisms underlying these 
effects. Larvae raised at elevated CO2 levels (control = 380ppm vs. higher concentrations 
of 540 and 970ppm) displayed abnormal skeleton development with reduced body length 
and a reduction in total skeleton. The mechanistic basis of the observed differences in 
morphometrics are currently being analyzed with qPCR of candidate genes involved in 
biomineralization and using a microarray containing biomineralization genes and ~1,500 
additional genes involved in regulatory and metabolic processes.
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RESULTS FROM A REAL-TIME NOWCAST/FORECAST SYSTEM FOR THE GULF 
OF MEXICO
A numerical model of the Gulf of Mexico has been configured with the Hybrid 
Coordinate Ocean Model (HYCOM) with 1/25 degree horizontal resolution and 20 lay-
ers in the vertical.  Lateral boundary conditions are taken from a 1/12 degree HYCOM 
Atlantic model. The Gulf of Mexico system assimilates satellite SSH and SST data and 
runs in near real-time.  The Navy Coupled Ocean Data Assimilation (NCODA) system is 
used for quality control and data assimilation, which includes in situ profile assimilation 
in addition to the surface observations.  Surface wind and heat flux forcing are provided 
by the 0.5 degree Navy Operational Global Atmospheric Prediction System (NOGAPS).  
The model was initialized on 02 September 2003 and continues to the present day. Model 
analyses and forecasts are compared to independent (non-assimilated) IR frontal positions 
and drifter trajectories.  The system shows substantial skill in the ability to simulate the 
major circulation features of the Gulf of Mexico, including the Loop Current Extension 
and associated Loop Current Eddy shedding.  Cyclonic “shingle” eddies are also accurately 
simulated.  The system produces a 7-day forecast once per day.
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SEISMIC OCEANOGRAPHY:  WHERE WE ARE, WHERE WE’RE GOING
Seismic oceanography has opened up new ways of visualizing thermohaline finestructure.  
Through reprocessing seismic reflection data with an emphasis on the water column, 
stunning images of fronts, eddies, water mass boundaries, and internal waves have been 
produced.  As it approaches its fifth birthday as a discipline, seismic oceanography is 
entering a critical stage of development.  An early rush to document the physical basis 
for the reflections and to catalog images in different oceanic environments is yielding to a 
need to extract useful, trustable, and quantitative information on physical oceanographic 
processes from the images.  Here we review progress to date, and point to key areas of 
current and future research.  Promising areas of research include emerging techniques to 
quantify internal wave energy and turbulence dissipation from seismic images, the acquisi-
tion of industry SO data, and the production of 3D and time-lapse images of finestructure.  
A principal challenge for the future is the merging of synthetic and field seismic data with 
realistic physical models of oceanic temperature/density structure, calculated at the dense 
horizontal and vertical spacing needed to simulate the seismic data.
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HARMFUL ALGAL BLOOMS IN THE NORTHERN GULF OF MEXICO: USING 
MODIS AQUA AND IN SITU DATA TOWARD HABS PREDICTION IN TURBID 
COASTAL WATERS
To date, 12 toxin-producing potential HAB species have been detected in coastal waters of 
Mississippi and Alabama, including representatives of the diatom genus Pseudo-nitzschia 
and the dinoflagellate genera Karenia, Gonyaulax, and Prorocentrum. This study investi-
gates the potential of satellite remote sensing (MODIS Aqua) to detect blooms and predict 
environmental conditions leading to the formation of HABs in turbid coastal waters such 
as those found along the Mississippi and Alabama coasts. Phytoplankton populations and 
water quality were monitored in situ at 3 to 6 week intervals and 17 locations in Mobile 
Bay and the Mississippi Sound from July, 2005 through June, 2006. MODIS Aqua imag-
ery corresponding with in situ collections was acquired. Non-parametric multivariate 
analyses determined relationships between phytoplankton cell counts and in situ or satel-
lite-derived water properties, including surface temperature, salinity, and concentrations 
of chlorophyll-a, total suspended solids, colored dissolved organic material, and nutrient 
levels. Results indicate that that population levels of HAB species in the northern Gulf are 
linked primarily with chlorophyll-a (r2 = .35), surface temperature (r2 = .45) and salinity 
(r2 = .78).

Holland, C. L., University of Texas, Institute for Geophysics, Jackson School of 
Geosciences, Austin, TX, USA, cholland@utig.ig.utexas.edu;

Scott, R. B., University of Texas, Institute for Geophysics, Jackson School of Geosciences, 
Austin, TX, USA, rscott@utig.ig.utexas.edu;

Arbic, B. K., University of Texas, Institute for Geophysics, Jackson School of Geosciences, 
Austin, TX, USA, arbic@utig.ig.utexas.edu;

Sen, A., University of Texas, Institute for Geophysics, Jackson School of Geosciences, 
Austin, TX, USA, ayon@utig.ig.utexas.edu

VERTICAL DISTRIBUTIONS OF HORIZONTAL KINETIC ENERGY

The global geostrophic flow and horizontal kinetic energy are now well-intrumented at the 
sea surface, thanks to satellite altimetry and the GRACE geoid, but how much of this hori-
zontal kinetic energy extends to greater depths is much less well known. Understanding 
the vertical distribution of this energy is crucial to quantify the energy dissipated via bot-
tom drag, and to explain the forward energy cascade observed in the altimetry data. This 
study updates and extends the previous work of Carl Wunsch (1997) by decomposing 
current meter velocity profiles into the barotropic and first few baroclinic modes, with 
the inclusion of many new current meter locations around the globe and the application 
of more stringent profile selection criteria. The role of surface quasi-geostrophic modes 
is also explored. An additional result will be a searchable interface to the current meter 
archive, available upon request.

Holland, K. T., Naval Research Laboratory, Stennis Space Center, USA, tholland@nrlssc.
navy.mil;

Plant, N. G., Naval Research Laboratory, Stennis Space Center, USA;
Edwards, K., Naval Research Laboratory, Stennis Space Center, USA
HIGH-RESOLUTION COMPARISON OF NEARSHORE MODEL PREDICTIONS 
AND OBSERVATIONS
Observations of nearshore processes obtained using high-resolution video imagery are 
compared with multidimensional model predictions of shoaling wave energy transformation, 
breaking wave dissipation, and non-steady flows resulting from time-variant forcing. Daylight 
hourly video measurements have been collected at a site in the northern Gulf of Mexico, 
which was instrumented with an upward looking Acoustic Doppler Current Profiler (ADCP) 
deployed in 14 m depth. Data from this ADCP, when combined with surveyed bathymetry, 
was used to initialize shoaling wave predictions that also drove model estimates of surf zone 
currents. These predictions, computed for over 200 test cases spanning an approximately 
1-year interval, were compared to temporally and spatially variant measurements of wave-
number frequency spectra, Particle Image Velocimetry (PIV) estimates of current speed and 
direction, the offshore location of initial wave breaking, and shoreline setup. Within the surf 
zone, when waves were energetic (significant wave heights > 0.5 m), observed and predicted 
wave directions and dissipation patterns agree well. Current estimates are less robust, likely 
due to the complex and potentially dynamic sand bar patterns in very shallow water, however 
the qualitative structure of the PIV observations is well modeled. These findings are being 
used to investigate the applicability of sediment transport and morphological modeling codes 
to bathymetry measurements at this site.

Holliday, D. V., University of Rhode Island, San Diego, CA 92117, USA, van.holliday@gso.
uri.edu;

Greenlaw, C. F., Seguin, TX 78155, cgreenlaw@alumni.utexas.net
PATTERNS IN THE FINE-SCALE VERTICAL DISTRIBUTIONS OF ZOOPLANKTON
Up-looking acoustical zooplankton sensors were deployed for several weeks in northeast-
ern Monterey Bay, CA during the late summer and early fall of 2005 and 2006. Volume 
scattering strength spectra measured at time intervals of 1 min and 12.5 cm in depth 
were converted to profiles of biovolume-size spectra for two distinct zooplankton shapes 
and small bubbles abundances, throughout a 20 m water column. At times layers of zoo-
plankton dispersed and filled most of the water column, but at other times plankton was 
distributed in patches. Layers were tracked in depth as they responded to external physi-
cal stimuli, e.g., light, internal waves, Langmuir circulation, water column stratification. 
Plankton behavior was observed as the layer migrated vertically, presumably in pursuit of 
food (e.g., phytoplankton or microzooplankton). Both normal and reverse migration pat-
terns were observed. Small pelagic fish tended to school during the day, responding when 
they encountered plankton, and when dispersed at night they appeared to aggregate in the 
layers and patches. Work sponsored by ONR Oceanic Biology, Code 322BC.

Holliday, L., BCI Engineers and Scientists, Inc., Palm Bay, USA, lholliday@sjrwmd.com;
Morris, L., Saint Johns River Water Management District, Palatka, USA, lmorris@sjrwmd.com;
Hall, L., Saint Johns River Water Management District, Palm Bay, USA, lhall@sjrwmd.com
DISTRIBUTION AND TRENDS OF CAULERPA PROLIFERA IN THE INDIAN RIVER 
LAGOON, FL
Caulerpa prolifera  is a commonly occurring, native, rhizophytic alga associated with 
seagrass beds in the Indian River Lagoon (IRL), FL. C. prolifera  exhibits almost the same 
habitat enhancing traits as seagrass does - stabilization of the substrate, reduced turbid-
ity, and nutrient uptake. It is thought that a monoculture bed of C. prolifera  can sustain 
a structured faunal community similar to that of a seagrass bed but the limitation of this 
alga in the IRL is largely unknown. It has been suggested that lower light requirements 
may allow C. prolifera  to extend SAV habitat into deeper water than where the most 
common occurring seagrass in the IRL, Halodule wrightii, is typically found. In efforts 
to understand the spatial and temporal patterns of C. prolifera, St. Johns River Water 
Management District added C. prolifera  monitoring to 85 established seagrass transects 
in 1998. The resulting data from 1998 to 2007 displays a very ephemeral pattern with 
greater abundances of C. prolifera  found in the Northern IRL south to Eau Gallie River 
and in Banana River, including Newfound Harbor. 

Holloway, G., Institute of Ocean Sciences, Sidney, Canada, hollowayg@dfo-mpo.gc.ca
DO CURRENT METERS REVEAL THE ‘ARROW OF TIME’ IN OCEAN CIRCULATION?
Ocean dynamics involves interaction among vastly many degrees of freedom.  Yet our 
understanding rests on classical, not statistical, mechanics.  What may we be missing, and 
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does it show?  Measures of model performance have turned to topostrophy, tau=fxV.S, 
where f is Coriolis vector, V is horizontal velocity and S is gradient of total depth.  Tau has 
revealed stunning differences among models, and a slight tendency for finer resolution 
eddying models to achieve more positive tau.  But what are the observations?  From more 
than 17000 current meter records over 84000 months, global statistics show markedly 
positive tau, increasingly so at higher latitudes and greater depths.  Why?  Tendency for 
flow along isobaths would be realized by tau of either sign.  It is argued that the sign of 
tau follows the 2nd Law (entropy generation) and this ‘Arrow of Time’ points to possible 
advances for both theory and modeling of ocean circulation.

Holman, R. A., Oregon State University, Corvallis, USA, holman@coas.oregonstate.edu
THE FUTURE OF NEARSHORE PROCESSES RESEARCH
In 1989, the nearshore researchers convened a first-ever community workshop to discuss 
the past, present and future of nearshore processes research.  The result, either directly 
or indirectly, was a community vision and a decade of phased experiments aligned with 
an agreed-upon strategy.  A second meeting, held a decade later, updated this vision 
and helped provide plans for the follow-up programs. In the subsequent span of time, 
much has changed.  Under increasing proposal pressure and need for relevance, funding 
agencies have shifted priorities and expected time scale of relevance.  The move toward 
observing and prediction systems has strengthened and the recognition of inherent be-
havior in nonlinear dynamical systems such as the nearshore has changed our goals and 
priorities.  In this talk, I will try to summarize the recent history of nearshore science and 
speculate of profitable future directions.

Holmborn, T., Stockholm University, Stockholm, Sweden, towe@ecology.su.se;
Lindell, K., UmeÃ¥ University, UmeÃ¥, Sweden;
Holeton, C., Uppsala University, Uppsala, Sweden;
Hogfors, H., Stockholm University, Stockholm, Sweden;
Gorokhova, E., Stockholm University, Stockholm, Sweden
INTERCALIBRATION OF BIOCHEMICAL MARKERS AS INDICES FOR EGG 
PRODUCTION AND METABOLIC ACTIVITY IN A COMMON BALTIC SEA 
COPEPOD UNDER VARYING FOOD AVAILABILITY
There is growing evidence that biochemical  indices  can be used to infer growth and 
metabolic activity of zooplankton. In this study we used a Baltic copepod, Acartia bifilosa 
(Calanoida), to intercalibrate traditional measures (egg production rate; EPR, respiration, 
and ingestion) and biochemical indices (RNA, RNA:DNA, RNA:protein, and specific 
aminoacetyl-tRNA synthetase; spAARS) using animals incubated at varying food concen-
trations. Regressions between the two sets of variables were established. We found that 
ingestion and EPR were best described by RNA levels followed by RNA:protein ratios, 
while respiration was best described using RNA:protein ratios followed by RNA levels. 
These findings further contribute to the development of methods for zooplankton growth 
assessment in field and laboratory studies.

Holt, B., Jet Propulsion Laboratory, California Institute of Technology, Pasadena, USA, 
Ben.Holt@jpl.nasa.gov

SAR IMAGING OF THE OCEAN SURFACE-AN OVERVIEW
The finely detailed imagery of the ocean’s surface from a synthetic aperture radar (SAR) 
is one of the most complex and least understood data sets that are provided by a remote 
sensing instrument.  What to make of the unprecedented two-dimensional views of waves, 
currents and eddies, slicks, surface manifestations of subsurface features, all brushed over 
by interactions with the boundary layer, have captivated and perplexed researchers for over 
three decades.  Add to this mix the ocean’s motion during the SAR imaging process and 
one has quite a challenge to derive quantitative information on what these image patterns 
uniquely provide on upper ocean processes and air-sea exchange.  An overview will be pro-
vided of the basic concepts of SAR imaging of the ocean surface, characteristics of feature 
detection, what oceanographic information can be extracted including in combination with 
other sensors, the capabilities of current and past satellites, how to access data and prod-
ucts, and some thoughts on the future.  Are you thinking about using SAR and wondering 
how to get started?  This talk should help you get things going.

Holtappels, M., Max Planck Institute for Marine Microbiology, Bremen, Germany, 
mholtapp@mpi-bremen.de;

Bruechert, V., Stockholm University, Stockholm, Sweden, Volker.bruchert@geo.su.se;
Schlueter, M., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 

Germany, Michael.Schlueter@awi.de;
Kuypers, M., Max Planck Institute for Marine Microbiology, Bremen, Germany, 

mkuypers@mpi-bremen.de;
Lavik, G., Max Planck Institute for Marine Microbiology, Bremen, Germany, glavik@

mpi-bremen.de
A NON-INVASIVE METHOD TO DETERMINE NUTRIENT FLUXES ACROSS THE 
BENTHIC BOUNDARY LAYER
The coastal ocean is characterized by high exchange rates of nutrients and particles be-
tween the sediment and the water column. To date, the rates and transfer processes at this 
interface, the benthic boundary layer (BBL), remain poorly understood. We show how 
concentration profiles of oxygen and nutrients in the BBL can be used to determine fluxes 
across the sediment water interface by taking advantage of the specific hydrodynamic 
properties of the BBL. This approach is favourable as it is non-invasive and integrates over 

a large surface area. BBL concentration profiles from the Baltic Sea were used to calculate 
the ratio of nutrient fluxes. Compared to the Redfield ratio, they indicate a massive loss of 
fixed nitrogen from the sediment. These findings are supported by high rates of denitrifi-
cation in the sediment calculated from experiments with 15N labelled nitrate.

Holte, J. W., Scripps Institution of Oceanography, La Jolla, USA, jholte@ucsd.edu;
Talley, L. D., Scripps Institution of Oceanography, La Jolla, USA, ltalley@ucsd.edu;
Chereskin, T. K., Scripps Institution of Oceanography, La Jolla, USA, tchereskin@ucsd.edu;
Sloyan, B. M., CSIRO, Hobart, Australia, Bernadette.Sloyan@csiro.au
OBSERVATIONS OF SUBANTARCTIC MODE WATER MIXED LAYERS AND 
ANTARCTIC INTERMEDIATE WATER DURING AUSTRAL WINTER 2005
Two hydrographic surveys from the Southeast Pacific Ocean provided high quality, 
synoptic views of the Subantarctic Mode Water (SAMW) and Antarctic Intermediate 
Water (AAIW) formation region during austral winter and summer. The winter cruise, 
from August 23 to October 5, 2005, occupied 135 full depth CTD/Rosette stations and 
deployed 371 XCTDs. The data set was used to examine the mixed layer and frontal and 
eddy structure in the SAMW and AAIW formation region. Forty two mixed layers deeper 
than 400 m were found. The deepest mixed layers occurred immediately north of the 
Subantarctic Front (SAF) and were associated with oceanic heat loss to the atmosphere 
(maximum of 250 W m-2). Active mixing zones were identified from mixing signatures 
such as oxygen saturation. The SAF and eddies were identified and characterized using 
hydrographic sections and satellite altimetry and related to the SAMW mixed layers. The 
zonal variations in mixed layer properties (down-front change in potential density of 0.05 
kg m-3) were examined. The SAMW mixed layers were related to the AAIW layer with 
property comparisons.

Holzer, M., Columbia University, New York, USA, hm2220@columbia.edu;
Primeau, F. W., University of California, Irvine, USA, fprimeau@uci.edu
THE PATH-DENSITY DISTRIBUTION OF OCEANIC SURFACE-TO-SURFACE 
TRANSPORT AND ITS LONG-TIME ASYMPTOTICS
We use a novel diagnostic of advective-diffusive surface-to-surface paths to rigorously 
assess the pathways and transport rates of the great ocean conveyor’s deep branch. Our 
diagnostic is the joint density, per unit volume and interior residence time, τ, of paths 
connecting two specified surface patches. Paths that are fast compared to the peak time 
of the associated flux distribution are organized by the ocean’s major current systems, 
while slow paths are dominated by eddy diffusion. The fast, organized paths account for 
less than half of the formation-to-re-exposure flux, a conclusion expected to apply also 
to the real ocean. The long-τ asymptotic path density is governed by two time-invariant 
patterns. One pattern, which we call the Deep North Pacific pattern, ultimately dominates 
a secondary redistribution pattern whose fractional contribution decays like τ-1. A new 
picture emerges of a diffusive conveyor in which the deep North Pacific is a holding pen of 
long-residence-time water.

Homoky, W. B., University of Southampton, Southampton, United Kingdom, wbh@noc.
soton.ac.uk;

Severmann, S., University of California, Riverside, Riverside, USA, s.severmann@ucr.edu;
Mills, R. A., University of Southampton, Southampton, United Kingdom, ram1@noc.

soton.ac.uk;
Statham, P. J., University of Southampton, Southampton, United Kingdom, pjs1@noc.

soton.ac.uk;
Fones, G. R., University of Portsmouth, Portsmouth, United Kingdom, gary.fones@port.

ac.uk;
Taylor, S. L., University of Southampton, Southampton, United Kingdom, slt@noc.soton.

ac.uk
RE-EVALUATING THE IMPACT OF REDOX CYCLING ON MARINE POREWATER 
FE ISOTOPES
Redox cycling is a crucial mechanism for both the precipitation and solubilization of Fe 
in marine sediments. Fe cycling across shallow sedimentary redoxclines has been linked 
to processes of Fe delivery to the oceans in organic rich shelf environments. Dissolved 
porewater Fe in sediments that undergo intense redox-recycling have characteristic light 
Fe isotope compositions relative to the average weathering product. Here we present the 
isotope compositions of porewater Fe from three cores that were collected from deep-
sea (>3000 m) Southern Ocean sites off the Crozet Islands. Porewater Fe concentrations 
reach up to 300 µmol/l and show isotope compositions that are only slightly decreased 
(min -0.3‰) relative to average weathering product. Implicit in these results is a variation 
between the isotopic fractionation found in marine shelf, and deep-sea derived, porewater 
Fe. The degree of redox-recycling is suggested to influence the amplitude of the Fe frac-
tionation exhibited in shallower, organic rich shelf environments. From comparison of 
0.2µm and 0.02µm porewater filtrates, we hypothesize that organic ligands and/or colloids 
account for the relatively high porewater Fe concentrations, and that redoxcycling is less 
significant, in these deep-sea sediments compared to organic rich shelf environments. 
Thus a correlation is inferred between the isotopic fractionation of Fe and the oxidation of 
organic carbon in marine sediments.
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Honda, M. C., Japan Agency for Marine-Earth Science and Technology, Yokosuka, Japan, 
hondam@jamstec.go.jp;

Matsumoto, K., Japan Agency for Marine-Earth Science and Technology, Mutsu, Japan, 
matsumotok@jamstec.go.jp;

Kawakami, H., Japan Agency for Marine-Earth Science and Technology, Mutsu, Japan, 
kawakami@jamstec.go.jp;

Fujiki, T., Japan Agency for Marine-Earth Science and Technology, Mutsu, Japan, tfujiki@
jamstec.go.jp;

Watanabe, S., Japan Agency for Marine-Earth Science and Technology, Mutsu, Japan, 
swata@jamstec.go.jp;

Dickey, T., University of California, Santa Barbara, Santa Barbara, USA, Tommy.Dickey@
opl.ucsb.edu

ESTIMATION OF PRIMARY PRODUCTIVITY WITH THE RATIO OF SPECTRAL 
IRRADIANCE AT A WAVELENGTH OF 555 NM TO THAT AT 443 NM AT 
SUBSURFACE WATER
Time-series observation of optical fields just below the euphotic layer has been made 
in the northwestern North Pacific. Downwelling spectral irradiances (Ed) at four wave-
lengths (412, 443, 490, and 555 nm) are observed with the Bio-optical Long-term Optical 
Ocean Measuring System package (BLOOMS). During more than one year, optical system 
is kept free of biofouling by use of copper shutters. The ratio of surface PAR to in situ 
quantum irradiance (in situ QI), which is index of turbidity, synchronizes well with the 
ratio of spectral irradiance at a wavelength of 555 nm to that at 443 nm (Ed(555)/Ed(443)), 
which is an index of chlorophyll concentration. Using the Ed(555)/Ed(443) and an empiri-
cal equation, primary productivity for the experimental period can be estimated. During 
increase of ratios of surface PAR/in situ QI and Ed(555)/Ed(443), primary productivity and 
organic carbon flux also increases. Optical sensor deployed at sub-surface water becomes 
a powerful tool to estimate primary productivity and, in combination with data of nutrient 
and settling particles, to evaluate the biological pump.

Hong, X., Naval Research Laboratory, Monterey, USA, xd.hong@nrlmry.navy.mil;
Martin, P., Naval Research Laboratory, Stennis Space Center, USA, paul.martin@nrlssc.

navy.mil;
Wang, S., Naval Research Laboratory, Monterey, USA;
Rowley, C., Naval Research Laboratory, Stennis Space Center, USA, clark.rowley@nrlssc.

navy.mil
SIMULATION OF HIGH SST VARIABILITY IN THE REGION SOUTH OF 
MARTHA’S VINEYARD
High, small-scale, SST variability (6oC over 5-10 km) and corresponding variability of 
air temperature and wind were observed during the CBLAST-Low field experiment in 
August 2003. To investigate the formation mechanism for this SST variability, the Navy’s 
Coastal Ocean Model (NCOM) was set up with a high-resolution (200-m grid spac-
ing) configuration. Since there were energetic tidal effects, tidal forcing from the North 
Atlantic tidal database developed at Oregon State University with both elevation and 
transports for eight tidal constituents were included and superimposed on the non-tidal 
lateral boundary conditions, which were obtained from the 1/8 global NCOM real-time 
nowcast/forecast. The model bathymetry was produced from the NGDC 3-arc-second 
Coastal Relief Model.  COAMPS hourly surface forecast fields with horizontal resolution 
of 3 km were used for the atmospheric forcing. The model results were compared with 
aircraft and mooring observations taken during CBLAST-Low. The results indicate that 
tidally-induced westward transport of cool water from the Nantucket Shoals are modu-
lated by the atmospheric heat flux, forming a narrow, cool intrusion toward the mid shelf 
south of Martha’s Vineyard.

Hood, R. R., University of Maryland Center for Environmental Science, Cambridge, USA, 
rhood@hpl.umces.edu;

Coles, V. J., University of Maryland Center for Environmental Science, Cambridge, USA, 
vcoles@hpl.umces.edu;

Capone, D. G., University of Southern California, Los Angeles, USA, capone@usc.edu
MODELING NITROGEN FIXATION IN THE ATLANTIC OCEAN
The Atlantic Ocean has long been considered a globally important region for open ocean 
nitrogen fixation.  Recent direct measurements suggest rates on the order of 15 x 10^11  
mol N yr^-1 for the North Atlantic Basin, which are consistent with earlier geochemical 
(N* based) estimates.  However, there is still considerable uncertainty in these rates, the 
temporal and spatial distribution of diazotrophic species, and the limiting factors.  Over 
the last several years we have been using prognostic numerical models with explicit 
representations of diazotrophs to predict biomass distributions and rates of nitrogen 
fixation in the Atlantic.  Rate estimates have been obtained with these models by con-
straining them in different ways, i.e., to observed DIC concentration/drawdown, export 
flux, Trichodesmium biomass and most recently N* patterns.  In this paper we present an 
overview of the results that have been obtained using these models and discuss some of 
the insights they have provided. In addition, we discuss some of the challenges we face in 
modeling nitrogen fixation, especially as they relate to the potential role of CO2 limitation 
and P* based rate estimates.

Hoover, K. J., Eckerd College, St. Petersburg, USA, hooverkj@eckerd.edu;
Hastings, D. W., Eckerd College, St. Petersburg, USA, hastindw@eckerd.edu;
Flower, B. P., University of South Florida College of Marine Science, St. Petersburg, USA, 

bflower@marine.usf.edu

HOLOCENE CLIMATIC AND HYDROLOGIC VARIABILITY AS RECORDED IN 
THE BENTHIC FORAMINIFERA AMMONIA BECCARII  FROM TAMPA BAY, FL
Reconstructions of natural climate and hydrological variability in Tampa Bay, FL were de-
veloped using benthic foraminifera, Ammonia beccarii  collected from a series of sediment 
cores. Several cores taken from Hillsborough Bay in the northern section of the Tampa 
Bay system produced well-developed populations of A. beccarii. Stable isotope paired with 
Mg/Ca data provide records of temperature, nutrient, and salinity changes through the 
Holocene epoch. The chronology is constructed using a series of AMS radiocarbon dates 
on samples of A. beccarii when available and gastropods in each of the sediment cores. 
We present a Holocene length reconstruction that documents the extent, rate, and scale of 
natural and human induced changes in Tampa Bay. This climate reconstruction will allow 
for comparisons to other locations to develop a picture of regional climate change. The 
data allow us to assess temperature, salinity, and nutrient changes during the last several 
thousand years, including the Little Ice Age and the interval of human influence.

Hoover, W., Florida Institute of Technology, Melbourne, USA, whoover@fit.edu;
Shenker, J. M., Florida Institute of Technology, Melbourne, USA, shenker@fit.edu
TEMPORAL AND SPATIAL DISTRIBUTIONS OF LARVAL FISHES (SCOMBRIDAE, 
ISTIOPHORIDAE AND XIPHIIDAE) ACROSS THE WESTERN GULF STREAM 
BOUNDARY OFF FLORIDA
The Gulf Stream has the potential for transporting pelagic fish larvae for many hundreds 
or thousands of kilometers, possibly removing them from suitable warm water habitats 
and causing a loss of the population.  The western edge of the current, however, provides 
possible mechanisms for larval retention through vertical and horizontal movements into 
countercurrent flow regimes.  Bi-monthly cruises in 2007 sampled the ichthyoplankton 
and other zooplankton at 5 stations along a 15 km transect across the western edge of the 
Gulf Stream near 26N.  This paper focuses on the distribution of larvae of several families 
that support important commercial and recreational fisheries:  Scombridae (tunas and 
mackerels), Istiophoridae (sailfish and marlin), and Xiphiidae (swordfish).   Data from 
depth-stratified Bongo net and Tucker trawls provide data for seasonality of spawning, 
larval size and density, diel patterns in vertical distribution.  These data, coupled with 
continuous Acoustic Doppler Current Profiler monitoring of the currents along the sam-
pling transect, provide insight into potential retention mechanisms and possible spawning 
locations for the species.

Hopcroft, R. R., University of Alaska, Fairbanks, USA, hopcroft@ims.uaf.edu;
Kosobokova, K. N., P.P.Shirshov Institute of Oceanology, Moscow, Russian Federation, 

xkosobokova@ocean.ru
DIVERSITY AND VERTICAL DISTRIBUTION OF ZOOPLANKTON IN THE 
ARCTIC’S CANADA BASIN
Zooplankton composition and abundance was determined at 12 stations in the Canada 
Basin during the summer of 2005.  Up to 9 strata were sampled from the surface to 
the bottom, or a maximum of 3000 m.  Most species occupied distinct depth ranges. 
Copepods dominated, with more than 50 species collected; biomass within the upper 200 
m dominated by Calanus hyperboreus and C. glacialis, while 200-500 m was dominated 
by Metridia longa.  Larvaceans and chaetognaths followed next in importance, but dis-
played little diversity.  Cnidarians formed the second most diverse group with more than 
15 species, but contributed relatively little to community biomass.  Amphipods, ostracods, 
ctenophores, pteropods, polychaets, euphausiids, and the decapod Hymenodora glacialis, 
made variable (but generally minor) contributions to the zooplankton community.  Our 
observations indicate relative consistency of zooplankton communities throughout the 
Arctic’s deep basins with a few notable exceptions.

Horak, R. E., Georgia Institute of Technology, Atlanta, USA, rahorak@gatech.edu;
Distel, D., Ocean Genome Legacy, Ipswich, USA, distel@oglf.org;
Montoya, J. P., Georgia Institute of Technology, Atlanta, USA, j.montoya@biology.gatech.edu
CONTROLS ON SYMBIONT (TEREDINIBACTER TURNERAE) CONTRIBUTION 
TO HOST SHIPWORM (LYRODUS PEDICELLATUS) DIETARY N REQUIREMENTS
The marine wood-boring bivalve Lyrodus pedicellatus hosts multiple bacterial endosymbi-
onts within gill bacteriocytes. These symbionts fix nitrogen (N) and digest cellulose, which 
benefits the host shipworm. Using cultured endosymbiont Teredinibacter turnerae, we 
investigated some of the critical parameters that make this symbiosis viable and control 
the activity of symbionts. First, we explored the potential effects of NH4

+, which may be 
present in host tissue, on symbiont N2-fixation. We expected NH4

+ to reduce N2-fixation 
rates, consistent with the “ammonium switch-off effect” observed in other diazotrophic 
symbioses. However, preliminary data indicates that NH4

+ concentrations up to 100 µM 
do not have a significant effect on N2-fixation on time scales of several hours in T. turn-
erae cultures. Second, we explored the mechanisms through which endosymbionts may 
translocate newly fixed N products to the host. In other microbe-eukaryote N2-fixing 
symbioses, N can be translocated to the host via excretion of dissolved inorganic nitrogen 
(DIN, predominantly NH4

+) or dissolved organic nitrogen (DON). Nutrient analysis on 
culture filtrate indicates that T. turnerae does not excrete significant quantities of DIN in 
the form of NH4

+ or NO3
-.

Horner-Devine, A. R., University of Washington, Seattle, USA, arhd@u.washington.edu;
Talke, S., University of Washington, Seattle, USA, stalke@u.washington.edu;
Chickadel, C., University of Washington, Seattle, USA, chickadel@apl.washington.edu
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THE STRUCTURE OF ESTUARY BOILS OBSERVED WITH A DIGITAL 
ECHOSOUNDER
Boils are ubiquitous in rivers, estuaries and energetic regions of the coastal ocean, and are 
responsible for redistributing momentum and suspended matter. As embedded features, 
they may also provide information about the speed, depth and other characteristics of the 
flow. As part of COHSTREX (Coherent Structures in Rivers and Estuaries Experiment), 
we are investigating the relationship between the surface and subsurface expression of 
boils in the Snohomish River estuary, WA. The subsurface structure of boils generated 
by strong tidal flow over a rocky sill was resolved with a digital echosounder (Biosonics), 
which was mounted alongside an upward-looking ADCP on a bottom tripod 5 m down-
stream of the sill. This combination allows the vertical profiles of acoustic backscatter to 
be shifted such that instantaneous images of the boil size and structure are obtained. Boils 
extend from below the height of the sill to the water surface, have a width of approximately 
1 m and appear to be inclined at 45 degrees. The observed boils are compared with simple 
vortex models to better understand their structure and propagation.

Horton, C. W., Naval Oceanographic Office, Stennis Space Center, MS, USA, charles.
w.horton@navy.mil;

Clifford, M. A., Naval Oceanographic Office, Stennis Space Center, MS, USA
MODELING OF INTERNAL TIDES IN THE GULF OF OMAN AND THE PERSIAN 
GULF
A modeling system forecasting the circulation of the northern Arabian Sea and the Persian 
Gulf is used to study internal tides in the Gulf Oman and the Persian Gulf during the sum-
mer of 2007.  Our modeling system is well suited for this study with a resolution of about 
2 km in the horizontal and 66 levels in the vertical, and because it uses realistically steep 
bathymetry.  In order to observe semidurnal tides, three profiling floats were deployed 
in the Gulf Of Oman.  In addition to providing deep profiles used for assimilation, these 
floats also provide additional
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4-D OBSERVATIONS OF A RESTRATIFYING SURFACE MIXED LAYER WITH SUB-
MESOSCALE LATERAL
Four-dimensional observations from within the Subtropical Front (STF) are presented 
of a restratifying surface mixed layer (SML) containing a sub-mesoscale lateral density. 
During a 33 hour period, 16 small-scale surveys were conducted around a drogued float. 
Insolation accounted for only 60% of observed restratification during daytime at 50 m 
vertical scale following nighttime convection that extended throughout the entire SML. 
This proportion dropped to 25% at 10 m scales in the lower half of the SML. The excess 
restratification was caused by the vertically-sheared horizontal advection of the lateral 
density gradient due to a near-inertial wave of 100 m vertical wavelength. The phase and 
period of the wave ensured constructive interference with the isopycnal displacement 
achieved by insolation during the diurnal cycle. The restratification by the sheared advec-
tion matched that predicted for vertically-sheared inertial oscillations generated by the 
geostrophic adjustment of a density front, ubiquitous in the STF. By further including the 
effects of uncompensated thermohaline inhomogeneity we can account for 100% of ob-
served daytime restratification.

Hoskins, D. L., Savannah State University, Savannah, USA, hoskins@savstate.edu
THE SSU COAST CAMP: A NOVEL APPROACH TO INCREASE DIVERSITY IN 
MARINE SCIENCE
The NOAA Living Marine Resources Cooperative Science Center implemented the Coast 
Camp for Youth at Savannah State University to expose youth aged 7-18 years old to the 
marine sciences. The half day camp was offered for the first time in June 2007 using a 
curriculum based on the seven principles of Ocean Literacy with particular emphasis on 
issues, features, and animals characteristic of coastal Georgia.  Eighty-six campers received 
hands-on classroom instruction and field experiences ordered such that they began with 
the geological and physical nature of the ocean, continued to its biological and chemical 
nature, its susceptibility to man, and concluded with its importance to the planet and the 
wealth of intellectual opportunity available to them. Student performance and interest 
was measured using pretests, post-tests, daily evaluations, and journals. Ocean Literacy 
Principles are being used nationally to enhance science learning at the k-12 levels and can 
also be used to encourage students from groups traditionally under-represented in the 
STEM disciplines. This presentation will provide a qualitative and quantitative overview of 
the challenges and successes observed in this program.
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GLOBAL SURFACE SALINITY CHANGE DETECTED BY ARGO FLOATS
We investigate surface salinity distribution and characteristics of its spatial and temporal 
variation in the World Ocean. The recent development of the Argo float array has allowed 
researchers to document changes in global surface salinity. In the climatology, salinity 
is generally lower in the subpolar and tropical regions and higher in the subtropics. We 

compared the annual average surface salinity distribution in 2003-2006 with the climatol-
ogy and found a general enhancement of lower and higher surface salinities, except in 
the North Atlantic Ocean. Further, we estimate enhancement of the global hydrological 
cycle from the surface salinity, suggest that the strength of the global hydrological cycle 
is enhanced by approximately 2.4% compared to that 25 years ago. Our results, based on 
changes in global surface salinity, provide an evidence of an enhanced global hydrological 
cycle probably caused by global warming. 

Hou, A., Louisiana State University, Baton Rouge, USA, ahou@lsu.edu;
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COMMUNITY STRUCTURES OF ENTEROCOCCUS SPECIES IN LAKE 
PONTCHARTRAIN AND THE 17TH STREET CANAL WATERS FOLLOWING 
HURRICANE KATRINA
Polymerase chain reaction (PCR) primers to amplify partial 23S rRNA genes from genus 
Enterococcus were designed on the basis of the conserved regions of sequences retrieved 
from GenBank database. By using one primer combination, Ent127F-Ent907R, the partial 
23S rRNA genes were successfully amplified from the water DNAs and isolates collected 
from Lake Pontchartrain and the 17th Street Canal during September and October, 2005 
after Hurricane Katrina. The amplified DNAs were then used for the analysis of the com-
munity structure of enterococci in these Katrina-impacted waters. The sequence analysis 
following the RFLP screening illustrated the phylogenetic diversity of enterococci in the 
lake and canal water samples. The enterococci that have been considered as important fe-
cal pollution indicators or clinically important ones such as E. faecalis and E. faecium were 
detected from both water DNAs and isolates while the dominant and novel groups were 
observed in water DNAs. This study enabled inferring sources of these organisms and 
associated ecological information. It also provided the enterococci community signatures 
in Katrina-impacted lake and canal waters.
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WHAT CAN WE LEARN ABOUT THE WATER FROM THE SECCHI DISK 
DISAPPEARANCE?
The widely used and successful Secchi disk method has gained renewed interests recently 
despite its history of more than 140 years from initial introduction. It is interesting to 
revisit the issue from a different perspective than many have been accustomed to, namely, 
imaging instead of radiative transfer. It is understood that the scattering properties of 
the medium ultimately determine the outcome of the image formation and transmission 
within, along with the attenuation caused by absorption. By examining the point spread 
function (PSF), which describes the system response to a point source in the medium or 
its Fourier transformed counterparts, we demonstrate that the traditional theory con-
verges with imaging theory. Further, we show the relationship between Secchi disk depth 
and basic inherent optical properties of the water, which offers hints about the amount of 
information retrievable from Secchi depth.

Hou, Y., University of Connecticut, Groton, USA, yubo.hou@uconn.edu;
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SUCCESSIVE LARGE SCALE GENOME DUPLICATIONS IN DINOFLAGELLATE 
EVOLUTION: NEW INSIGHTS FROM PCNA AND SSU RRNA GENE EVOLUTION
Dinoflagellates are the second most abundant phytoplankton in the oceans but “unusual” 
in their cytology, genetics, and evolution. Their possession of enormous genomes (nearly 
1-100 fold that of the human haploid genome) is particularly puzzling. Literature shows 
that highly repeated sequences or genes exist in dinoflagellate nuclear genomes, lead-
ing us to hypothesize that the large genomes may be caused in part by rampant gene or 
genome duplications. In this study, we examined this hypothesis by analyzing the gene 
copy numbers (GCN) of PCNA (proliferating cell nuclear antigen) and SSU rRNA (small 
subunit rRNA) and the genome sizes of representative species from major orders of 
dinoflagellates. The observed correlation between the GCN and genome sizes suggests 
that dinoflagellate genomes have undergone successive large scale duplication in the past. 
Phylogenetic analysis of PCNA homologs supports that the duplication events have taken 
place for multiple times and when they occurred was “predicted” by additional sequence 
analysis. Thus the varied GCN and genome sizes could be the snapshots representing 
how many different times dinoflagellate gene or genome duplications have occurred in the 
evolutionary history.
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SALT MARSH GROUNDWATER DYNAMICS DELINEATED USING 
GROUNDWATER TEMPERATURE AS A TRACER
Knowledge of groundwater-driven exchange of water, solutes, and nutrients between salt 
marsh estuaries and shelf waters is important for understanding global solute budgets and 
such phenomena as acute salt marsh dieback. Here we investigated salt marsh ground-
water dynamics, using heat as a tracer, as part of a larger field and modeling study. Seven 
piezometer nests were installed in two transects at an acute marsh dieback site within the 
North Inlet NERR, Georgetown, South Carolina. Each nest contains three piezometers 
screened at depths of 1 m, 2 m, and 4 m. Temperature was recorded at 10 minute intervals 



���

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

in the piezometers beginning August 2006 and ranged from 9 – 36ºC over a one-year 
period. A comparison of observed temperatures and results of a 1-D conductive heat flow 
model indicates that groundwater temperatures were primarily conductive from January 
through September 2007. However, the piezometer temperature record from October 
2006 suggests vertical advection and possible density-driven overturn. If occurring on a 
marsh-wide basis, such flow could provide a significant pulse of nutrients and solutes to 
coastal surface waters.

Houghton, R. W., Lamont Doherty Earth Observatory of Columbia University, Palisades, 
USA, houghton@ldeo.columbia.edu;

Chant, R., Institute of Marine and Coastal Sciences of Rutgers University, New Brunswick, 
USA, chant@marine.rutgers.edu

VERTICAL SALT FLUX IN A RIVER PLUME: LATTE OBSERVATIONS VS. 
GRADIENT RICHARDSON NUMBER CALCULATIONS
The LaTTE dye tracer experiments provided a direct measurement of the salt flux into 
the Hudson River plume along the New Jersey coast. These are compared with gradi-
ent Richardson number (Ri) calculations using data from a 1200 kHz ADCP mounted 
over the side at 1 m depth and a CTD on an undulating shuttle towed 50 m behind 
the RV Hatteras. The vertical diffusivity, Kz, derived from Ri using the Lamont Ocean 
Atmosphere Model turbulent closure scheme, was combined with the vertical salinity 
gradient to calculate the vertical salt flux at 4 m depth, the base of the dye patch. The cal-
culated and observed salt fluxes correspond to within a factor of 2. The greatest observed 
salt flux, 3 x10-4 ms-1, occurred when the river plume was a southward flowing gravity 
current. Upwelling events produced salt fluxes up to 1.7x10-4 ms-1. For 7 dye experiments 
average Ri and Kz ranged from 0.08 to 1.0 and 1 to 20 x10-4 m2s-1 respectively. But, 
within an experiment these varied by up to a factor of 5 suggesting considerable spatial 
and temporal variability

Hourdez, S., Equipe Ecophysiologie, Station Biologique de Roscoff, Roscoff, France, hour-
dez@sb-roscoff.fr;

Nelson, K., Department of Biology, The Pennsylvania State Univeristy, University Park, 
USA, kxn4@psu.edu;

Schaeffer, S. W., Department of Biology, The Pennsylvania State Univeristy, University 
Park, USA, swschaeffer@psu.edu;

Cordes, E. E., OEB Department, Harvard University, Cambridge, USA, ecordes@oeb.
harvard.edu;

Brooks, J. M., TDI Brooks, College Station, USA, Drjmbrooks@aol.com;
Fisher, C. R., Department of Biology, The Pennsylvania State Univeristy, University Park, 

USA, cfisher@psu.edu
PHYLOGENIES OF KEY TAXA FROM DEEP-SEA CHEMOSYNTHETIC 
COMMUNITYES IN THE GULF OF MEXICO AND RELATIONSHIPS WITH OTHER 
TAXA FROM AROUND THE WORLD
The discovery and exploration of deep-sea cold-seeps continues to be accompanied by 
the discovery of new species. These new species are often closely related to taxa from 
previously studied deep-sea reducing habitats. Molecular analyses were used to place 
the six species of vestimentiferan tubeworms, four species of mussels, and two species of 
shrimp from the Gulf of Mexico in the phylogentic context of related taxa from around 
the world. Within the Gulf of Mexico, the distribution of each taxon is strongly correlated 
with depth. The phylogenies also show a strong connection among populations on either 
side of the Altantic at similar depths, particularly among the GoM, Barbados Prism, and 
populations from seeps on the west coast of Africa. In addition to phylogenetic affinities 
to an African seep species, the GoM shrimp Alvinocaris muricola is closely related to a 
hydrothermal vent species found on the Mid-Atlantic Ridge.  These data suggest either a 
relatively recent exchange of larvae across the Atlantic or a relatively slow mutation rate in 
the genes analyzed (predominantly COI).
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THE LIVERPOOL BAY COASTAL OBSERVATORY
A Coastal Observatory has been operating since August 2002 in Liverpool Bay, Irish Sea.  
The bay has strong tidal mixing, receives fresh water from several estuaries and enhanced 
levels of nutrients.  It stratifies intermittently.  The Observatory’s rationale is to develop 
the science underpinning the ecosystem based approach to marine management, includ-
ing distinguishing between natural and man-made impacts.  The Observatory has three 
components, for each of which the goal is at least some (near) real time operation - mea-
surements, modelling and the dissemination of the results via the web.  The four measure-
ment main strands, each on different space or time scales to test the numerical models, 
are fixed point time series (in situ and shore-based), regular spatial surveys, HF radar 
(surface currents and waves) and an instrumented ferry.  The emphasis is on physical and 
chemical / biological variables which are also modelled with coupled 3-D hydrodynamic, 
wave and ecological models forced by forecast meteorology.  In the next few years, at least 
up to 2012, the Observatory will expand in spatial coverage and in capability, for instance 
through the deployment of gliders.
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HURRICANE KATRINA WAVES AND STORM SURGE OBSERVATIONS BY THE 
CENTRAL GULF OF MEXICO OCEAN OBSERVING SYSTEM
The eye of hurricane Katrina passed 49 nm to the west of a 3 m discus buoy, in 20 m 
water depth, operated by the Central Gulf of Mexico Ocean Observing System. The buoy 
moved 2 km to the northwest during the storm surge and then 13 km to the southwest as 
the surge retreated. Currents and water levels show an asymmetrical storm surge event 
with stronger currents during the fall of the surge. Waves built to nearly half the mean 
water depth and wave height rapidly decayed 5-6 hours after the hurricane moved over 
land. Comparison of measured currents with ADCIRC simulations of Katrina, forced with 
NOAA reanalysis of the core circulation of the storm,  shows good agreement during the 
surge, but larger discrepancies with the retreating waters. It is important to improve the 
simulation of the latter since it is destructive in it’s own right. Two potential improvements 
are to force the model with larger scale winds, so that the offshore winds do not dampen 
so quickly after the storm moves onshore, and improving the drying algorithms.
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DESIGN OF AN ACOUSTICAL OBSERVING NETWORK FOR THE NORTH 
ATLANTIC BASIN USING A HIGH-RESOLUTION NUMERICAL OCEAN MODEL
The effectiveness of an acoustic tomography observing network for the North Atlantic 
is assessed using simulated acoustic transmissions in a high-resolution numerical ocean 
model.  The North Atlantic is a region of rapid climate variability, with temperature chang-
es expected to extend into the abyssal ocean at time scales much shorter than in other 
ocean basins.  Long-range acoustic transmissions may effectively sense average tempera-
ture, including abyssal volumes.  We will discuss the optimal design and cost effectiveness 
of a basin-wide acoustical observing network using simulations in a numerical ocean 
model.  In particular, the simulated acoustic data will be considered in combination with 
data assimilation techniques and existing data types to quantify the enhanced resolution 
of large-scale or deep oceanic variability afforded by the acoustic data.  Results for several 
acoustic paths leading to a network are presented.
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MEAN STREAM-COORDINATE STRUCTURE OF THE KUROSHIO EXTENSION 
FIRST MEANDER TROUGH
Fine horizontal-scale ADCP/CTD surveys across the first meander trough of the Kuroshio 
Extension were made during the Kuroshio Extension System Study (KESS) in 2004, while 
the current was in its stable meander state. Stream coordinate analysis revealed a mean 
core surface velocity of 1.7-1.8 m/s and cross-stream velocities of the order of 0.1 m/s. 
Rossby numbers greater than one were found consistently north of the core. The passage 
of a frontal wave was associated with southward cross-frontal flux. An array of Current 
and Pressure sensor-equipped Inverted Echo Sounders (CPIES) provided a longer time 
series of the full water-column jet structure, albeit with coarser horizontal resolution. The 
six-month time series during the stable state showed that entering the mean trough, core 
velocities rotated clockwise with depth, and cross-stream fluxes were southward imply-
ing subpolar-to-subtropics down-welling. These fluxes are important for the formation 
of mode and intermediate waters. Variability suggested an event-driven process, but peak 
southward flows did not always coincide with the passage of frontal waves. North and 
south of the core, strong recirculations exist with surface and deep currents aligned.

Hoyt, K., Millersville university, Millersville, USA, kshoyt@marauder.millersville.edu;
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MONITORING THE COASTAL OCEAN ENVIRONMENT FOR HARMFUL ALGAL 
BLOOMS
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Karenia brevis is a dinoflagellate that causes Harmful Algae Blooms (HAB) off the coast of 
Florida. Karenia causes Neurotoxic Shellfish poisoning (NSP). There can be harmful ef-
fects when coming in contact with toxic shellfish that have been poisoned from the bloom. 
It is still unclear what physical conditions cause such a toxic bloom to occur. The goal of 
this undergraduate research is to understand the conditions in which the blooms are most 
likely to occur. High resolution ocean color (250m) images of the coast of Florida, and 
environmental data from the area  will be used to possibly identify conditions  most favor-
able for the Karenia brevis to bloom. The wanring signals to other states  besides Flordia is 
another concern. Being able to key point some of the events that occur before and after a 
bloom will allow us to help make predictions of blooms in the future.
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RADIATING INSTABILITY OF A MERIDIONAL BOUNDARY CURRENT
A linear stability analysis of a meridional boundary current on the beta-plane is presented. 
The boundary current is idealized as a constant speed meridional jet adjacent to a semi-
infinite motionless far field. The far field region can be situated either on the eastern or 
western side of the jet representing a western or an eastern boundary current, respectively. 
It is found that in the long meridional wave limit, the unstable boundary current gener-
ates growing propagating waves that transport energy away from the locally unstable 
region. This is the so called radiating instability and is found in both barotropic and 2-layer 
baroclinic configurations. A second but important conclusion is that there are significant 
differences in the stability properties of western and eastern boundary currents. An east-
ern boundary current supports a greater number of radiating modes over a wider range of 
meridional wavenumbers. It generates also waves with longer wavelengths and amplitude 
envelopes that decay slower with distance from the current than the waves radiated from a 
western boundary current.
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CLIMATE-DRIVEN CHANGES IN ABUNDANCE AND DISTRIBUTION OF LARVAE 
OF OCEANIC FISHES IN THE SOUTHERN CALIFORNIA REGION
We examined climatic effects on the geographic distribution and abundance of 34 domi-
nant oceanic fishes in the southern California region using larval fish data collected from 
the CalCOFI surveys.  Among the 34 taxa, only 10 showed a significant distributional 
shift (mean latitude or boundaries) in relation to annual sea surface temperature, and 
only 8 species significantly shift their geographic distribution from the cold to warm 
period.  However interestingly, more often the vertical migrating taxa showed a signifi-
cant response to climate than the mesopelagic taxa.  Sixteen taxa exhibited a significant 
change in abundance in relation to annual SST, and 25 taxa showed a significant increase 
in abundance from the cold to warm period. We suggest two hypotheses explaining the 
overall increase in abundance of oceanic fishes.  First, increased shoreward incursion of 
the Central Gyre water during the warm period may bring in more oceanic fish into the 
CalCOFI grid.  Second, intensified stratification of the southern California region during 
the warm period may create an unfavorable condition (e.g. reduced food supply) for ne-
ritic species and generate open space for the oceanic species.

Hsueh, Y., Florida State University, Tallahassee, USA, hsueh@ocean.fsu.edu
THE KUROSHIO IMPINGEMENT ON THE CONTINENTAL SHELF IN THE CHINA 
MARGINAL SEAS AND ITS CONSEQUENCES
The proximity of the Kuroshio to the marginal seas of China allows the penetration of the 
Kuroshio that often reaches the continental shelf.  The collision of the intruded Kuroshio 
through the Luzon Strait with the continental shelf in the northern South China Sea 
generates a along shelf break pressure gradient that maybe responsible for the creation 
of the South China Sea Warm Current that flows against the northeast winds in winter.  
The collision of the Kuroshio with the continental shelf break northeast of Taiwan sends 
onshore a Kuroshio branch current that contributes to the formation of the Taiwan Warm 
Current.  The Taiwan Warm Current features prominently in the formation of latitudinal 
fronts in the East China Sea.  Last but certainly not least is the Tsushima Warm Current 
as a result of the running of the Kuroshio into the shoaling topography west of Kyushu.  
These intense interactions of the Kuroshio with the China marginal seas are reviewed with 
the new perspective of the cross-shelf transports that arise from them.

Hu, A., National Center for Atmospheric Research, Boulder, USA, ahu@ucar.edu;
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EFFECT OF IDEALIZED HURRICANES ON THE ATLANTIC MERIDIONAL HEAT 
TRANSPORT
Hurricanes are storm systems with powerful winds and torrential rain originating from 
the Atlantic tropics. It is believed that hurricanes can play an important role in northward 
transport of heat in the ocean and may also play a key role in modulating the climate in 
the Atlantic region and the globe. Since a hurricane is a mesoscale storm system, it is not 
well simulated in current generation climate models. Previous studies indicate that the 
vertical mixing induced by the strong hurricane winds would mix heat downward in the 

upper ocean in the subtropical region, hence increasing the oceanic northward meridi-
onial heat transport (MHT). Here we use the National Center for Atmospheric Research’s 
Community Climate System Model version 3 to simulate the idealized hurricane wind 
effect on the meridional overturning circulation (MOC) and MHT. Results show that 
without the hurricane-induced precipitation effect, the mixing induced by the hurricane 
winds cools the upper 100 m of the subtropical ocean and warms the sub-surface water 
between 100 m to 500 m. Further, stronger wind also increases the surface evaporation 
raising the salinity of the surface water. When this more saline water reaches the sub-polar 
convection zone, it causes a more intensified deep convection and a stronger MOC and 
a higher MHT. However, including the effects of the torrential rain associated with hur-
ricanes freshens the surface water and induces a weakened MOC and MHT.

HU, D. X., Institute of Oceanology, CAS, Qingdao, China, dxhu@ms.qdio.ac.cn
RECENT PROGRESS IN STUDY OF LOW LATITUDE WESTERN BOUNDARY 
CURRENTS
Since the end of TOGA and WOCE a calm period of no significant activities has appeared 
in the northwestern Pacific Ocean east of the Philippines, during which naturally few 
studies have been carried out to investigate the low latitude western boundary currents 
in the north Pacific. Fortunately, more and more people have recognized the importance 
of the low latitude western boundary currents in this region in ocean dynamics as well 
as in climate changes associated with ENSO and monsoon. Recently some progress was 
made with two Chinese projects of the “973”, which is almost the largest project for basic 
study in China. In the present paper recent results of research on ocean circulation in the 
western Pacific Ocean will be presented and outstanding scientific issues will be discussed. 
Also a new program of NPOCE (Northwestern Pacific Ocean Circulation Experiment), 
for which an international workshop was held in May 2007 in Qingdao China, will be 
described along with brief introduction to the two Chinese 973 projects.
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MODELING SEA ICE AND OCEAN CIRCULATIONS IN THE BERING SEA
The ocean circulation and sea ice in the Bering Sea were simulated using a Coupled Ice 
Ocean Model (CIOM). The simulated circulation in the deep basin is cyclonic with little 
seasonal change. The Bering Slope Current is estimated as 5 Sv, and it is located in a 
downwelling area. The Kamchatka Current is estimated as 20 Sv off Kamchatka Peninsula. 
The Bering shelf circulation varies with season, driven mainly by the predominant winds. 
A counter current is captured flows southeastward along about the 200 m isobath of the 
Bering Slope, opposite to the northwestward Bering Slope Current, which needs to be 
validated by observations. An upwelling is located in the shelf break may imply the vertical 
advection of nutrients in the break-slope area. The mechanisms of vertical thermocline 
structure in the Bering shelf were studied, and results show that the upper and the bot-
tom uniform layers of temperature and salinity can be formed by surface wave mixing 
and tidal stirring, respectively. Sea ice begins forming in the northern Bering Sea in early 
November, and ice remains into June of the following year. Maximum ice cover and ice 
volume (about 210, 000 Km3) occurs in early April and lags the minimum air temperature 
by about two months due to the heat capacity of the ocean. Polynyas occur downwind of 
the Chukchi Peninsula and St. Lawrence. Water properties in the Polynyas are featured by 
lower temperature, higher salinity, and higher density compared to its ambience water.
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CARBON CYCLING IN TWO BRINE WATER CHARGED COLD SEEP SEDIMENTS 
IN THE NORTHERN GULF OF MEXICO
Surface sediments (~17 cm) near two cold seep sites from the Northern Gulf of Mexico, 
GB425 and GC233, are studied for carbon sources in sedimentary remineralization. 
GB425 exhibits a two-layer reaction zonation: upper 7 cm layer shows conspicuous sedi-
ment mixing; below 7 cm at GB425 and throughout our sampled depth at GC233, brine 
water efflux appears to control pore water chemistry. Using the linear portion of the 
sulfate profiles, we estimate that sulfate depletion depths at these sites are ~22 cm and ~27 
cm, respectively. Based on a two end-member mixing model, brine waters at these sulfate 
depletion depths are predicted to have much different chemical compositions but similar 
δ13CDIC values (-50±5‰). These low δ13CDIC values are attributed to anaerobic oxidation of 
methane that occurs below these surface sediments and isotopic signatures of these meth-
ane are typical for the structure II gas hydrate found in these environments. Furthermore, 
surface sediments here are found to have a lesser degree of reactivity than the subsurface 
layer, contrary to common marine sediments, primarily due to predominant organic 
carbon input from underneath.

HUA, B. L., IFREMER, PLOUZANE, France, lien@ifremer.fr;
MENESGUEN, C., IFREMER, PLOUZANE, France, cmenesg@ifremer.fr;
SCHOPP, R., IFREMER, PLOUZANE, France, rschopp@ifremer.fr
DYNAMICS OF  EXTRA-EQUATORIAL JETS, EQUATORIAL DEEP JETS AND 
POTENTIAL VORITICITY HOMOGENIZATION
The available meridional sections of velocity with high vertical and meridional resolution 
in both the Atlantic and Pacific oceans reveal that predominantly barotropic eastward 
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jets at 2°N and 2°S, named the extra-equatorial jets, appear to straddle the stacked east-
ward and westward jets of small vertical scales located right at the equator (the so-called 
equatorial deep jets). Observed distributions of potential vorticity and tracers [O2, salin-
ity, spice] display strong meridional homogenization within specific depth ranges. The 
dynamics underlying the formation of both the barotropic and highly baroclinic jets and 
the resulting potential vorticity distribution are investigated using very high resolution 
primitive equations models. A rationale is provided in terms of various types of equatorial 
instability mechanisms. 

Huang, H., Louisiana State University, Baton Rouge, USA, hhuang7@lsu.edu;
Chen, C., University of Massachusetts Dartmouth, New Bedford, USA, c1chen@umassd.edu;
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Andrade, F. A., Faculty of Sciences of Lisbon University, Estrada do Guincho, Portugal, 
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THE IMPACT OF INTERTIDAL ZONE ON TIDAL CREEK RESIDENCE TIME AND 
WATER EXCHANGE
Intertidal zone is widespread along the coastal areas and represents an important marine 
aquatic environment in which physical and biological factors interact with each other. 
The tidal hydrodynamics in an estuarine-tidal creek-intertidal salt marsh complex (i.e. 
the Okatee River, South Carolina) is studied using a three-dimensional, unstructured 
grid, finite-volume coastal ocean model (FVCOM). Detailed topographic data in the 
intertidal zone is provided by a 1 m by 1 m resolution digital elevation map constructed 
from airborne infra-red vertical photography mosaics. Numerical experiments reveal 
that exclusion of the flooding-draining processes over the intertidal zone will severely 
underestimate the magnitude of tidal currents in the river channel. Subsequently, the tidal 
creek residence time is significantly increased. In addition, lagrangian drifter simulations 
suggest that the general transport patterns over the salt marsh-tidal creek complex follow 
closely the channel and sub-channel characteristic topography. Hence, accurate estima-
tion of tidal dispersion and nutrient and plankton transport flux depends critically on 
detailed bottom topographic information of the study area, especially, the existence of the 
intertidal zone.

Huang, H. P., Lamont-Doherty Earth Observatory, Columbia University, Palisades, NY, 
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HORIZONTAL TEMPERATURE GRADIENT, VORTICITY, AND STRAIN IN THE
SUBMESOSCALE OCEAN VARIABILITY FROM NUMERICAL SIMULATIONS
The dynamical structures and the statistical distributions of the horizontal temperature 
gradient, vorticity, and strain fields from a set of submesoscale-resolving ocean model 
simulations (300 meter resolution) are analyzed and compared with two sets of eddy-
resolving and eddy-permitting simulations with 3 km and 18 km resolution, respectively. 
It is found that the magnitude of the simulated horizontal temperature gradient increases 
only mildly when the model resolution is changed from 18 to 3 km, while it increases dra-
matically when the resolution is further refined from 3 km to 300 m. In the 300 m simula-
tions, the relative vorticity field exhibits a strong cyclone-anticyclone asymmetry with the 
strongest vortices overwhelmingly cyclonic. This evidence suggests that the ocean models 
successfully simulate the real physical fronts and the weak anticyclone-strong cyclone-
front triumvirate only when they properly resolve the submesoscale. An additional analy-
sis of an independent set of simulations with 1 and 10 km resolution is underway to test 
the robustness of this conclusion.

Huang, W., University of Massachusetts Boston, Boston, USA, Wei.Huang001@umb.edu;
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SEASONAL VARIATIONS IN THE SOURCE OF CHROMOPHORIC DISSOLVED 
ORGANIC MATTER (CDOM) IN THE NEPONSET RIVER WATERSHED
Riverine chromophoric dissolved organic matter (CDOM) is often the major source of 
estuarine CDOM.  Riverine CDOM has been thought to be constant, however, the con-
centration and characteristics of riverine CDOM are highly related with the land cover 
types in a watershed. In the Neponset Watershed, a typical urban watershed, 5 major 
land cover types were identified with a geographical information system (GIS). Water 
samples of each of these endmembers were collected monthly over the course of an entire 
year and incubated (filtered sample in dark bottle and unfiltered sample in clear bottle 
under sunlight for 5 days) right after collection. CDOM fluorescence, absorbance, excita-
tion/emission matrix (EEM) spectroscopy, and dissolved organic carbon (DOC) were 
measured for all these samples. The seasonal degradation rates of the 5 endmembers and 
their changing characteristics were determined, which help to estimate the characteristics 
of riverine CDOM and to further study the behavior of riverine CDOM in estuarine and 
coastal areas.

Hubbard, K. A., University of Washington, Seattle, USA, hubbard@ocean.washington.edu;
Banas, N. S., University of Washington, Seattle, USA, neil@ocean.washington.edu;
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PSEUDO-NITZSCHIA COMMUNITY STRUCTURE IN THE ESTUARY, PUGET 
SOUND, WA
The Washington estuary Puget Sound consists of four hydrographically distinct but 
interconnected basins. Diatoms in the genus Pseudo-nitzschia are commonly detected 
in Puget Sound waters, but little is known about the distribution of species and strains 
among the different basins. A Pseudo-nitzschia specific Automated Ribosomal Intergenic 
Spacer Analysis (ARISA) was used to determine Pseudo-nitzschia species composition at 
21 stations in Puget Sound over a 3-day period in June 2006. Species composition varied 
significantly according to basin. Interestingly, the station with the most Pseudo-nitzschia 
species detected was “Triple Junction,” where waters from three basins mix together. One 
species, P. pungens, was detected at every station surveyed and in samples from >80 m. 
Most species exhibited more restricted distributions, and some were detected at less than 
half the stations surveyed. We are currently generating Pseudo-nitzschia environmental 
clone libraries to determine if intraspecific populations similarly group according to basin. 
A prototype model-data visualizer, written in Java using the Processing.org toolkit, was 
developed to highlight correlations between community structure, water properties, and 
transient circulation features, and to give non-modelers access to model hindcasts.

Huckstadt, L. A., Ocean Sciences, University of California Santa Cruz, Santa Cruz, USA, 
lahuckst@ucsc.edu;
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ENVIRONMENTAL CHARACTERIZATION OF CRABEATER SEAL FORAGING 
ZONES ALONG THE WESTERN ANTARCTIC PENINSULA
We examined the relationships between physical features of the environment and the 
foraging behavior of Crabeater Seals along the Western Antarctic Peninsula in 2001, 2002 
and 2007. We obtained data from 43 seals which were followed using Satellite Relay Data 
Loggers (SRDL) that provided information on location and diving behavior (all years), as 
well as temperature and salinity profiles (2002 and 2007 only). Satellite data on sea surface 
temperature, sea surface height, sea surface height anomaly, bathymetry, ice coverage, 
chlorophyll-a concentration and primary productivity were obtained for each location 
along the tracks.  SRDLs transmitted data for between 25 - 150 days for 2001, 5 - 123 for 
2002 and 28 - 133 for 2007 (two animals still transmitting as of October 1st, 2007). We 
identified areas where animals displayed potential foraging behavior, or Area-Restricted 
Search (ARS) zones, using the fractal landscape method. This approach, based on the esti-
mation of fractal dimension, is an effective method to recognize locations that are within 
ARS zones, allowing us to characterize the foraging areas observed along the tracks versus 
segments where the animals were transiting.

Hudon, A. L., University of South Florida College of Marine Science, Saint Petersburg, 
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THE WATERSHED WATCHERS PROGRAM: A COLLABORATIVE EFFORT 
TO INTEGRATE OCEAN OBSERVING DATA INTO A K-5 MARINE SCIENCE 
CURRICULUM
Effectively tapping into the vast resources of ocean observing data for educational purpos-
es, both formal and informal, requires the development of data display and visualization 
tools tailored to meet the needs of these diverse audiences.  The “Watershed Watchers” 
program, a collaborative effort between Campbell Park Elementary School Marine 
Science Center, The Pier Aquarium, and the University of South Florida (USF) College of 
Marine Science, is a prototype effort to incorporate real-time meteorological and water 
quality data into a cross-cutting K-5th grade marine science curriculum.  Our experiences 
with classroom teachers, informal science institutions, scientists and school administra-
tors highlight the necessity of maintaining an open and mediated dialogue among par-
ticipants and can provide insight into the steps necessary to ensure that development of 
ocean observing data resources is concomitant with the demands and requirements of the 
larger educational community.  Short-term “Watershed Watchers” program goals include 
the development of innovative approaches to teaching complex ocean science and ocean 
literacy topics to younger students using ocean observing data, including the creation and 
design of web-based and printed educational resources aligned with state science testing 
standards and academic achievement benchmarks.
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Sponaugle, S., University of Miami / RSMAS, Miami, USA, ssponaugle@rsmas.miami.edu
THE HOME STRETCH: 3-D SWIMMING TRAJECTORIES OF SETTLEMENT-
STAGE CORAL REEF FISH LARVAE IN THE FLORIDA KEYS
Larval dispersal and connectivity result from biophysical interactions between larvae and 
their environment. While transport can be driven primarily by oceanographic processes, 
larval behavior can also be important. Settlement stage coral reef fish larvae often have con-
siderable swimming abilities and use acoustic and olfactory cues for settlement habitat selec-
tion. In the Florida Keys, an extensive bank/barrier reef system is in close proximity to a major 
western boundary current. In this environment, habitat selection behavior could greatly affect 
larval dispersal, depending on the distance larvae can effectively orient, navigate, and swim. 
To investigate the spatial scale of orientation and navigation, in situ  observations of bicolor 
damselfish (Stegastes partitus) larvae were conducted 1 km offshore of Molasses Reef, Key 
Largo, Florida. Settlement-stage larvae from light-trap samples were released by scuba div-
ers and observed for 10 min. Swimming trajectories were reconstructed in 3-D from speed, 
direction, depth, and current measurements. Individual directionality and group choice of 
swimming direction were analyzed using circular statistics. Directionality and swimming 
speeds were used to estimate the spatial scale of effective navigation.
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COMPARISON OF METABOLIC ACTIVITIES IN PERMEABLE NEARSHORE 
SEDIMENTS
In this presentation we contrast benthic metabolism in three permeable sandy sediments 
and their overlying water, located in tropical, subtropical and a temperate climates, respec-
tively. All sites were affected by advective pore water exchange and the subtropical and 
temperate sites also by seasonal changes in nutrient regime. Production and decomposi-
tion activities were measured with benthic advection chambers and laboratory column 
reactors permitting defined pore water percolation rates through retrieved sediment 
cores. The results show high productivity and decomposition rates at all study locations 
and the link between the metabolic process in the sediment and overlying water column. 
The comparison reveals surprisingly similar rates and responses to flow in the subtropical 
and temperate study sites but a stronger response to flow in the tropical environment.

Huettl, S., University Bremen, Bremen, Germany, huettl@uni-bremen.de;
Boening, C. W., IfM-Geomar Kiel, Kiel, Germany, cboening@ifm-geomar.de
EFFECTS OF MOC VARIABILITY ON THE UPPER LAYER TROPICAL ATLANTIC
The upper layer circulation in the tropical Atlantic can be understood as combination of 
a shallow wind-driven overturning cell between the subtropics and tropics (STC) and the 
deep, interhemispheric meridional overturning circulation (MOC). The interaction of 
these two circulation cells leads to a predominantly southern hemispheric origin of the 
tropical Atlantic water masses. Earlier studies using idealized ocean models without a 
MOC revealed a heavily deepened thermocline depths and a completely changed water 
mass composition in the tropics. In this contribution the influence of the MOC strength 
on the upper layer tropical circulation will be discussed by the use of different ocean 
model experiments. First, results from the FLAME and OPA models representing a realis-
tic ocean circulation are discussed. Both models show an inflow of northern hemispheric 
waters in case of a decadal weakening of the MOC. The analysis is complemented by us-
age of the SRESA1B scenarios of the CMIP3 Multi-Model Database. These models show a 
mean decrease of the MOC by 25% during the 21st century and the consequences on the 
shallow tropical circulation will be discussed.
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POTENTIAL EFFECTS OF DIMINISHING BERINGIAN SEA ICE ON WALRUSES 
AND RIBBON SEALS
Beringian sea ice is projected to disappear by the end of the century due to climate change. 
AVHRR and MODIS satellite imagery and shipboard observations (USCGS Healy cruises, 
2006 and 2007) confirm that Pacific walruses prefer “broken pack” and ribbon seals prefer 
“loose pack” for reproduction and molting. A seascape approach shows that these sea-ice 
habitats have diminished from the 1990s, becoming more chaotic due to large areas of 
open water, and allowing sea-ice types to become mixed due to fluxes in wind and ocean 
currents. Tracking of ice floes known to have walruses and seals present show dramatic 
differences between the two years, as well as some similarities; e.g., ice-floe movements 
were dominated by ocean currents in 2006 and by winds in 2007. We predict that the high 
variability of sea-ice conditions among years and a trend towards reduction of sea-ice 
habitat will play reinforcing roles, and that the highly variable and poorly structured con-
ditions observed in 2006 and 2007 will become more common in the future, with serious 
implications for these species’populations.
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LIPID BIOMARKERS IN CORAL SYMBIONTS, HOST TISSUE AND ARAGONITE 
SKELETON: POTENTIAL FOR A NEW INDEX OF CORAL THERMAL STRESS
To develop lipid biomarkers as a quantitative index of thermal stress in scleractinian corals 
and their symbionts, clones of Symbiodinium  zooxanthellae of clade subtypes C1 and D1, 
and samples of Montastrea faveolata  corals, were cultured under a range of temperatures 
(24-32 degrees C) for four weeks.  The predominant lipids produced by Symbiodinium  were 
saturated and unsaturated palmitic (C16) and stearic (C18) fatty acids, and a variety of sterols.  
The relative amount of fatty acids compared to sterols decreased in response to thermal stress 
in both clade subtypes C1 and D1, although the threshold of heat stress was lower for clade 
subtype C1.  Lipids extracted from coral skeleton yielded both abundant C16 and C18 fatty 
acids and sterols.  The ratio of unsaturated to saturated fatty acids was lower in coral skeleton 
than zooxanthellae tissue, reflecting differential incorporation of lipids or possibly diagenesis.  
However, relatively high concentrations of saturated fatty acids and sterols indicates that lipid 
measurements from coral aragonite could be used to reconstruct a record of thermal stress in 
corals over timescales where observations of coral bleaching are not available.

Hughes, A. D., University of Texas Marine Science Institute, Port Aransas, USA, hughes@
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RECOVERY FROM BLEACHING:  AUTOTROPHIC AND HETEROTROPHIC 
CARBON ACQUISITION IN TWO HAWAIIAN CORALS DURING RECOVERY 
FROM THERMALLY-INDUCED BLEACHING
The effects of bleaching can be profound: reducing coral cover by 90% and precipitating 
shifts in fauna resulting in severe ecological and socio-economic impacts.  Recovery and 
survivorship is species dependant, and the mechanisms of this heterogeneous resilience 
are poorly understood.   In order to track carbon acquisition and incorporation via autot-
rophy or heterotrophy, unbleached control and experimentally thermally-bleached corals 
(Porites compressa and Montipora capitata) were pulse-chased labeled with either en-
riched 13C bicarbonate in seawater or rotifers during 4 and 16 weeks of recovery.  Stable 
carbon isotopic analysis tracked incorporation of the labeled carbon into the coral bulk 
organic carbon.  Relative to unbleached controls, corals that had recovered for 4 weeks 
acquired more carbon heterotrophically than autotrophically, highlighting the importance 
of heterotrophy during early recovery from bleaching.  Following 16 weeks of recovery, 
autotrophic carbon acquisition was as high as in unbleached controls. However, hetero-
trophic carbon acquisition was still elevated in recovering coral compared to the controls.  
While the immediate response to bleaching may be species dependant, the reliance on 
heterotrophic feeding during recovery was universal at 4 and 16 weeks.

Hughes, P. J., Florida State University/COAPS, Tallahassee, USA, phughes@met.fsu.edu;
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REGIONAL COMPARISON OF SURFACE TURBULENT FLUX PRODUCTS
This study compares the surface turbulent fluxes along with the forcing variables from nine 
products and investigates the differences on both basin-wide and regional scales over the 
Atlantic, Pacific, and Indian Oceans.  The products based on weather models include the 2nd 
NCEP reanalysis, ECMWF 40-yr reanalysis (ERA-40), and Japanese 25-yr reanalysis (JRA-
25).  Data sets based on in situ observations include NOC (formerly SOC) and FSU3.  Purely 
satellite derived products include those from Goddard (GSSTF2), IFREMER, and the 2nd 
version of HOAPS.  A hybrid NWP model and satellite product from WHOI is also included 
in this comparison. Zonal averages of the stresses and heat fluxes reveal very large differ-
ences amongst the various products.  For the Atlantic Ocean, the largest differences in the 
zonally averaged latent and sensible heat fluxes exceed 60 Wm-2 and 15 Wm-2 respectively.  
Comparable differences are also found over the Pacific and Indian Oceans.  Regional analysis 
of the distribution of the fluxes shows large variations between products at all quantiles.  In 
some regions, median latent heat flux values differ by 40 Wm-2 between products.  

Huisman, J., University of Amsterdam, Amsterdam, Netherlands, jef.huisman@science.
uva.nl;
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COMPETITION AND FACILITATION BETWEEN UNICELLULAR N2-FIXING 
CYANOBACTERIA AND NON-N2-FIXING PHYTOPLANKTON SPECIES
Recent discoveries show that unicellular nitrogen-fixing cyanobacteria are more wide-
spread than previously thought. We combined theory and experiments to investigate com-
petition between these small unicellular diazotrophs and other phytoplankton species. We 
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developed a competition model that incorporates several physiological processes, includ-
ing the light dependence of nitrogen fixation, the switch between nitrate assimilation and 
nitrogen fixation, and the release of fixed nitrogen. Model predictions were tested in com-
petition experiments using the unicellular nitrogen-fixing cyanobacterium Cyanothece, 
the picocyanobacterium Synechococcus bacillaris, and a small green alga (Chlorella sp). In 
experiments with high nitrate input concentrations, the species with lowest critical light 
intensity (Synechococcus) competitively excluded the other species. At low nitrate input 
concentration, however, nitrogen release by Cyanothece enabled stable coexistence of 
Cyanothece and Synechococcus. In fact, release of fixed nitrogen by Cyanothece enabled 
Synechococcus to become more abundant in the species mixture than it would have been 
in monoculture. This interplay between competition and facilitation is likely to be a major 
determinant of the relative abundances of unicellular nitrogen-fixing cyanobacteria and 
non-nitrogen-fixing phytoplankton species in the oligotrophic ocean.

Hull, P. M., Scripps Institution of Oceanography, UCSD, La Jolla, USA, phull@ucsd.edu;
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MUTANTS IN RECOVERIES FROM MASS EXTINCTIONS: A PHENOTYPIC 
REFLECTION OF ENVIRONMENTAL STRESS OR UNUSUAL GENOTYPES?
As the world ocean continues to be affected by anthropogenic change, our understanding 
of the recovery of oceanic ecosystems from past global perturbations becomes increasing-
ly important.  The recovery of pelagic ecosystems from the most recent mass extinction, 
the Cretaceous/Paleocene (K/P), offers insight into the pattern, timing, and mechanisms 
of evolutionary recovery.  We conducted a high-resolution study of the relative species 
abundance of pelagic foraminifera in the western tropical Pacific following the extinction.  
This study revealed numerous mutants in several genera of microperforate foraminifera 
during the initial, approximately 1-million year long, “boom-bust” recovery period.  While 
aberrant Parvularugoglobigerina eugubina have been described previously, mutants in 
multiple genera have not.  Aberrant test morphology may reflect either chamber malfor-
mation under environmental stress (not heritable) or the presence of unusual genotypes. 
We describe the timing, abundance, and morphological regularity of mutant foraminifera 
throughout the K/P recovery relative to environmental proxies and the abundance and 
speciation/extinction rates of pelagic foraminifera.  We examine these trends to determine 
the extent to which mutant foraminifera in evolutionary recoveries reflect environmen-
tally induced chamber malformation or selection for unusual genotypes.
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WAVE INSTABILITY CRITERIA FOR INTEFACIAL WAVES BREAKING OVER A RIDGE
Internal wave breaking at submerged bathymetric features such as ridges and seamounts 
is thought to be responsible for a substantial amount of the ocean’s vertical mixing. 
Laboratory experiments are used to investigate under what conditions periodic, interfacial 
wave trains become unstable when propagating over a submerged feature. Particle image 
velocimetry (PIV) and Planar laser-induced fluorescence (PLIF) are used to obtain highly 
spatially resolved measurements of density and velocity simultaneously during wave 
breaking. From such measurements, the local gradient Richardson number (Ri_g) can be 
calculated. Strong convective velocities due to non-linear wave steepening at the ridge act 
to increase the critical value Ri_g for instability above the canonical value of Ri_g = 0.25 
for potential shear instability in parallel, steady shear flow. 
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A SPATIAL AND TEMPORAL ANALYSIS OF BENTHIC COMMUNITY 
STRUCTURE IN THE NORTHERN BERING SEA
The northern Bering Sea is a productive shelf ecosystem, in part because sea ice dynamics 
and primary production in the spring are intimately tied to export of labile organic carbon 
to the benthos. The rich benthic community supports large benthic predators (e.g., epi-
benthic crabs and snails, diving seaducks and marine mammals). Near-annual sampling 
over the past twenty years indicates a transition in the dominant bivalve from the large, 
thin-shelled Macoma calcarea  to the comparatively smaller, thicker-shelled Nuculana 
radiata  in addition to declining trends in overall benthic infaunal biomass. Changes in 
benthic community structure are being analyzed through similarity cluster analysis (Bray-
Curtis index) to group stations from 16 oceanographic cruises over the past twenty years. 
Ordination through non-metric multi-dimensional scaling is used to analyze infaunal 
abundance in these benthic populations over time. In addition, station group separation is 
being evaluated with ecological parameters, such as sea ice cover/duration, hydrographic 
parameters, sediment variables, and spatial trends using the Geostatistical Analyst func-
tion of ArcGIS software. Results will be presented that evaluate potential forcing factors 
for the benthic changes being observed in this system.
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Mills, H. J., Florida State University, Tallahassee, USA, mills@ocean.fsu.edu;
Delgardio, J., Florida State University, Tallahassee, USA, jdd03d@fsu.edu;
Kostka, J. E., Florida State University, Tallahassee, USA, jkostka@ocean.fsu.edu

STABLE ISOTOPE PROBING OF MICROBIAL COMMUNITY DYNAMICS 
ASSOCIATED WITH PHYTODETRITUS DEGRADATION IN MARINE PERMEABLE 
SEDIMENTS
Stable isotope probing (SIP) in sediment core profiles was used to directly link denitri-
fication and phytodetritus degradation to identification of active microbial populations 
in permeable sediments of the shallow Gulf of Mexico. Post-bloom conditions were 
simulated by the addition of isotopically-labeled, heat-killed Spirulina cells to whole-core 
sediment incubations. Relative to unamended cores, the addition of phytodetritus resulted 
in sharply increased N2 and dissolved inorganic nitrogen efflux as well as elevated oxygen 
consumption rates. Fingerprinting of the SSU RNA genes showed an enrichment of the 
Gammaproteobacteria in phytodetritus amended sediments, and SIP confirmed that 
the microbial groups that actively assimilated phytodetritus were predominated by the 
Gammaproteobacteria. Fingerprinting of denitrification genes (nosZ) coupled with SIP 
revealed the dominant phylotypes likely to catalyze nitrogen removal. Amino acid align-
ments showed a strong relatedness of 13C-derived clones to NosZ whereas 12C clones are 
less related. Thus, our preliminary results suggest that phytodetritus amendment influ-
enced the enrichment of structurally different NosZ proteins. Higher resolution sequence 
data is required to better elucidate the structure-function relationships of denitrifying 
prokaryotes in amended treatments.

Hunt, C. D., Battelle, Duxbury, USA, Huntc@Battelle.org;
Borkman, D. G., University of Rhode Island, Narragansett, USA;
Lbby, S., Battelle, Duxbury, USA, libby@battelle.org;
Turner, J. T., University of Massachusetts Dartmouth, North Dartmouth, USA, jturner@

umassd.edu;
Mickelson, M. L., Massachusetts Water Resources Authority, Boston, USA, Mike.

Mickelson@mwra.state.ma.us
PHYTOPLANKTON TRENDS IN MASSACHUSETTS BAY - 1992-2007
The Massachusetts Water Resources Authority (MWRA) has monitored the effluent and 
the quality of the ambient receiving waters of Massachusetts Bay and Boston Harbor since 
1991. The monitoring program was designed to assess the environmental effects of relo-
cating an effluent discharge from Boston Harbor to Massachusetts Bay. Over eight years 
of baseline data and over six years of post-diversion data are available through September 
2007. The MWRA has documented improvements to Boston Harbor following the 
transfer of the discharge offshore, addressed concerns about the effects of the offshore 
outfall, and documented the importance of regional factors on local variability and trends. 
These factors include annual variation in meteorologically-driven regional Alexandrium 
blooms and climate (temperature)-linked annual variation in Phaeocystis bloom duration. 
Although the accumulated information suggests that the outfall is generally benign, ongo-
ing outfall monitoring provides surveillance for unusual events and contributes to under-
standing of regional factors affecting plankton blooms. Late summer ctenophore blooms 
may affect zooplankton and in turn phytoplankton (recent phenomena), and variable fall 
diatom bloom dynamics across the data set. This paper will explore the interplay between 
the regional/hemispheric factors and phytoplankton  chlorophyll biomass of 15 plus years 
of measurements.

Hunt, G. L., University of Washington, Seattle, USA, geohunt2@u.washington.edu;
Jahncke, J., PRBO Conservation Science, Petaluma, USA, jjahncke@prbo.org;
Decker, M. B., Yale, New Haven, USA, marybeth.decker@yale.edu;
Vlietstra, L., Massachusetts Maritime Acadamy, Buzzards Bay, USA, lvlietstra@maritime.edu
TEMPORAL TRENDS IN SEABIRDS NEAR THE PRIBILOF ISLANDS
We examined trends in the abundance of 12 species of marine birds around the Pribilof 
Islands, southeastern Bering Sea, between 1977 and 2004.  Migrant planktivorous (eg., 
short-tailed shearwaters, fork-tailed storm-petrels, and red phalaropes) were scarce in 
the 1970s, were abundant in the 1980s, and declined in abundance in the 1990s and in 
1999-2004.  Planktivorous alcids  that breed at the Pribilof Islands showed a remarkable 4x 
increase from the 1970s to the 1980s, and a rapid decline after the 1980s.  In contrast, the 
abundance of piscivores (kittiwakes and murres) was high in the 1970s and declined there-
after.  In 1999 and 2004, the total number of all seabirds at sea around the Pribilof Islands 
was well below the numbers seen in any other survey period.  We hypothesize that these 
changes in the abundances and types of seabirds present through time reflect changes in 
the structure of the marine ecosystem of the eastern Bering Sea shelf.  We suggest that 
changes in pathways of energy flow may be responsible for these shifts, although a decline 
in primary production cannot be ruled out.

Hunter, E. J., Rutgers University, New Brunswick, USA, hunter@marine.rutgers.edu;
Chant, R. J., Rutgers University, New Brunswick, USA, chant@marine.rutgers.edu;
Wilkin, J. L., Rutgers University, New Brunswick, USA, wilkin@marine.rutgers.edu
SUB-TIDAL VARIABILITY IN THE HUDSON RIVER PLUME AS A RESULT OF 
HIGH FREQUENCY FORCING
During the course of Lagrangian Transport and Transformation Experiment (LaTTE) 
in 2004, 2005, and 2006, the structure of the Hudson River plume was highly variable. 
Although forcing due to variations in discharge, low-frequency winds, and ambient shelf 
circulation are important, high-frequency forcing and sub-tidal response of the plume is 
apparent in the observations. Tidal mixing in the estuary manifests as fortnightly variabil-
ity in plume stratification in the 2005 and 2006 mooring records.  Diurnal wind variability 
related to the sea-land breeze system (SLBS), while episodic, accounts for up to 50% of the 
energy in surface currents in the New York Bight Apex at times. Regional Ocean Modeling 
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System (ROMS) simulations demonstrate a subtidal  response to this forcing. Spring-neap 
variability in tidal mixing modifies the estuary outflow Rossby and Froude numbers, re-
sulting in increased transport (%80 of river discharge) in the coastal current during spring 
tides with lower transport(%60 of river disharge) during neap tides. SLBS variability result-
ed in greater storage of fluid in the bulge region of the Hudson River plume and freshwater 
transport as low as %30 of river discharge.

Hurlburt, H. E., Naval Research Laboratory, Stennis Space Center, MS, USA, hurlburt@
nrlssc.navy.mil;

Metzger, E. J., Naval Research Laboratory, Stennis Space Center, MS, USA, metzger@
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ABYSSAL CURRENT STEERING OF UPPER OCEAN CURRENT PATHWAYS IN AN 
OCEAN MODEL WITH HIGH VERTICAL RESOLUTION
The applicability of a two-layer theory for abyssal current steering of upper ocean current 
pathways is investigated using HYCOM simulations with high vertical resolution (15-32 
layers). This theory has the advantage that it is relatively easy to apply in simulations by 
complex, realistic ocean models (as well as to observed frontal and current pathways) in 
situations that meet the requirements for valid application of the theory.  These are near 
geostropic balance, predominant low vertical mode structure, and topography that does 
not intrude significantly into the stratified ocean.  The abyssal currents are typically driven 
by vertical mixing or by baroclinic instability (usually a mixed barotropic - baroclinic 
instability), the latter resulting in upper ocean - topographic coupling via flow instabilities.  
Examples for the Kuroshio and New Zealand regions will be presented, including com-
parisons of HYCOM simulations with low vertical resolution simulations by NLOM (4-6 
layers).  One relevant difference is that NLOM uses vertically-compressed but otherwise 
realistic topography confined to the lowest layer, while HYCOM allows topography that 
extends through any number of layers.

Hurley, L. E., The University of Texas at Austin, Port Aransas, USA, hurley@utmsi.utexas.edu;
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VARIABILITY IN THE LIPID CLASS AND ISOTOPIC COMPOSITIONS OF 
THE HAWAIIAN CORAL, PORITES COMPRESSA, AND ITS SYMBIOTIC 
ZOOXANTHELLAE
Lipid class and stable carbon and nitrogen isotopic variations of coral host tissue and 
zooxanthellae were examined at a range of spatial scales and two depths in order to under-
stand the basic biogeochemistry of the Hawaiian coral Porites compressa in Kaneohe Bay, 
HI. Host and zooxanthellae tissues have significantly different lipid class compositions, 
with wax esters dominating host tissues and triglycerides dominating zooxanthellae tis-
sues. Polar lipids, fatty acids, alcohols, and sterols are less abundant in both tissues. Host 
lipid concentrations were relatively homogenous over all spatial scales (cm to km) where 
as zooxanthellae lipids exhibit heterogeneity. Host and symbiont δ13C signatures cor-
relate at reef crest suggesting zooxanthellae and host carbon cycles are tightly coupled. At 
4m, however, depleted δ13C values in host tissues suggest corals must supplement their 
carbon supply via heterotrophy. At the largest spatial scales (between reefs) significant 
variation in δ15N indicates regional variations in nitrogen input. Thus, both the vari-
ability within a system as well as the dynamics of the coral-zooxanthellae relationship 
must be considered when defining biogeochemical and trophic dynamics within the coral 
ecosystem.

Hurst, T. P., NOAA-NMFS Alaska Fisheries Science Center, Newport, OR, USA, thomas.
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COMBINING LABORATORY AND FIELD OBSERVATIONS TO MODEL 
VERTICAL MOVEMENTS OF LARVAL PACIFIC COD: EFFECTS OF ONTOGENY, 
TEMPERATURE, AND LIGHT
Vertical migrations are recognized as a critical component to the development of realistic 
models of larval dispersion. Unfortunately, our understanding of these behaviors lags well 
behind our ability to construct 3-dimensional flow-field models. We demonstrate how 
laboratory experimentation can be used to resolve this problem. We examined the effect 
of ontogeny and temperature on vertical responses of larval Pacific cod to changes in light 
conditions in vertical columns. Smaller larvae (<10 mm SL) showed no response to vary-
ing light levels, but larvae at 4o were more surface oriented that larvae at 8o. The behavior 
of larger larvae was consistent with a diel vertical migration and independent of tempera-

ture. We also apply eight years of discreet-depth sampling in the Gulf of Alaska to validate 
and scale laboratory observations to the field. Field data for small larvae (<11 mm) failed 
to show indications of vertical migration, a finding that was consistent with the laboratory 
results. However, field data were insufficient to determine patterns of vertical migration in 
larger larvae. These comparisons demonstrate the utility of independent laboratory obser-
vations in developing dispersal projections.

Hussong, D. M., Fugro Seafloor Surveys, Inc., Seattle, USA, d.hussong@seafloor.com;
Peat, D., Fugro Seafloor Surveys, Inc., Seattle, USA, d.peat@seafloor.com
APPROPRIATELY DETAILED SURVEYS FOR EFFECTIVE SEAFLOOR SENSOR 
INSTALLATIONS
Appropriate surveys of the seafloor where ocean observatories will be installed are critical 
to the success of these projects. The sensors must be located in an environment matched 
to their scientific objectives, and then installed and potentially serviced in a way that will 
not disrupt the environment that is to be observed. In regions where multiple sensors are 
to be deployed, there should be no interaction. The systems are generally designed to work 
in this pristine environment for on the order of 25 years. Initial design of any observatory 
requires swath bathymetry surveys and full seafloor characterization of a regional basis. 
In deep water, regional surveys from surface vessels might be followed by high-resolu-
tion deep-towed surveys. In most cases ultra-precise mapping using an AUV will then be 
needed for the areas near the sensors. The greatly increased cost of acquiring high-resolu-
tion data mandates that survey programs be designed well in advance of final observatory 
design and installation. This paper illustrates the resolution, and costs, of various survey 
techniques that need to be applied to the various stages of observatory implementation.

Huussen, T. N., National Oceanography Centre, Southampton, Southampton, United 
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CLOSING THE INDIAN OCEAN OVERTURNING CIRCULATION: THE MIXING 
PERSPECTIVE
Observational estimates of the Indian Ocean circulation show a strong deep overturning, 
with 10-27 Sverdrups of bottom water flowing into the basin below 2000-3500m. The 
geometry of the basin dictates that this water has to move upward across isopycnals and 
return as a shallower southward flow. The associated mixing rates can be quantified by 
assuming an advective-diffusive balance. Turbulence comes into play to pitch up the diffu-
sion rate and to provide energy for the upward transport of mass. An average basin-wide 
turbulent mixing rate is obtained by scaling the required mixing energy with a climatologi-
cal estimate of the buoyancy frequency. Applying this method to hydrographic inverse-
model solutions for the transport across 32S shows that mixing rates of 2-7 10^-4 m^2 
s^-1 are required to sustain the deep Indian Ocean overturning circulation. Whether the 
Indian Ocean really is a globally important area for deep upwelling will be further assessed 
in ongoing research, by comparing the obtained basin-wide budget estimates with mixing 
rates inferred from in situ measurements of shear and strain.
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RADIOCARBON EVIDENCE FOR LATERAL SUPPLY OF ORGANIC CARBON TO 
THE DEEP CANADA BASIN
Understanding the processes driving the carbon cycle in the Arctic Ocean is of fundamen-
tal importance for assessing the impacts of the predicted rapid and amplified anthropo-
genically-driven climate change in this critical region.  However, our knowledge of these 
processes, especially in the permanently or seasonally ice-covered deep Arctic basins, is 
severely hampered by the paucity of information on fluxes and fate of biogenic materials 
exported from surface waters to the interior basins.  We analyzed sinking particle samples 
intercepted by a time-series sediment trap deployed in the abyssal Canada Basin (3067m) 
in order to examine carbon export to the deep Arctic Ocean.  Old radiocarbon ages (mean 
= ~ 1900 14C years) of organic carbon, abundant lithogenic material (~80%), and mass 
flux variations temporally decoupled from the cycle of primary productivity in surface 
waters together suggest that, unlike other ocean basins, the majority of the organic car-
bon entering the deep Canada Basin is laterally advected from the surrounding margins.  
Whether this carbon derives from the continents or reflects marine productivity over the 
shelves and marginal seas remains unclear.  Nevertheless, predicted changes in physical 
forcing on the Arctic Ocean suggest that this situation may change dramatically in the 
near future with uncertain biogeochemical and ecological consequences.
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Hyde, K. J., National Marine Fisheries Service - NOAA, Narragansett, USA, kimberly.
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SATELLITE CLIMATOLOGY OF CHLOROPHYLL AND SST FRONTS IN THE 
NORTHEAST U.S. LARGE MARINE ECOSYSTEM
Satellite data from several thermal and ocean color sensors (AVHRR, SeaWiFS, MODIS-
Aqua and MODIS-Terra) were processed with a newly developed algorithm to generate a 
climatology of sea surface temperature (SST) and chlorophyll fronts in the Northeast U.S. 
Large Marine Ecosystem. The main novelty is image pre-processing with context shape-
preserving selective median filter iterated until convergence. When applied to chlorophyll 
data, the context median filter emphasizes spatial patterns peculiar to this field, namely 
chlorophyll enhancement associated with thermohaline fronts, and small- and meso-scale 
chlorophyll blooms. These patterns are modeled as ridges and peaks which are preserved 
and treated differently from SST fronts that are modeled as steps or ramps. The resulting 
climatology of fronts is based on 10 years of chlorophyll data and 20 years of SST data. 
This presentation describes the main spatial patterns and temporal features, relationships 
between SST and chlorophyll fronts, and long-term trends of this climatology.
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EVALUATING THE PERFORMANCE OF AN OPERATIONAL HYDRODYNAMIC, 
SEDIMENT AND ECOSYSTEM MODEL OF THE NW EUROPEAN SHELF.
A ~7 km resolution model of the NW European Shelf is part of the National Centre for 
Ocean Forecasting suite of operational ocean models (www.ncof.gov.uk). The model 
includes sediment transport and re-suspension, and a coupled hydrodynamic-ecologi-
cal model (POLCOMS-ERSEM). The system has been used as a demonstration tool for 
(i) marine management support, through the SW Algal Pilot Project (SWAPP); (ii) water 
clarity estimates for the military; and (iii) simplified contaminated sediment transport 
estimates for the Napoli grounding incident. Simulated sea surface temperature is evaluated 
through comparisons with moored buoy and satellite derived observations. Simulated tides 
are evaluated against in-situ and satellite derived observations. We focus on our evaluation 
of the simulated sediment distribution, and associated light attenuation, against satellite 
derived and through the water column in-situ observations. Work has included evaluating 
the integrity of simulated visibility estimates and the underlying optical, ecosystem and 
sediment models. Several deficiencies in the model have been identified and corrected to 
provide improvements simulated sediment concentrations. Model evaluation is facilitated 
by a near real time system at PML for comparison with satellite and in-situ observations. 
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IDENTIFICATION AND QUANTIFICATION OF THE NITROGEN FIXER 
TRICHODESMIUM: PHYLOGENY AND QPCR
Trichodesmium is a filamentous, N2-fixing cyanobacterium found in tropical and subtropi-
cal oceans. Sampling Trichodesmium depth profiles is challenging; plankton nets damage 
the fragile cells and non-invasive methods such as the video plankton recorder only identify 
colony morphologies and miss individual trichomes. Quantitative PCR (qPCR) can be used 
to identify and enumerate Trichodesmium populations. In this study, phylogenetic trees of 
cultured Trichodesmium strains from the Woods Hole culture collection were built from se-
quences of the heterocyst differentiation gene hetR, 16S rDNA, and the internally transcribed 
spacer (ITS) region. There are two genetically distinct clades: one containing Trichodesmium 
erythraeum and Trichodesmium contortum, and the other containing the remaining species. 
In spite of the morphological diversity within each group, the arrangement of these clades is 
supported by pigment data. Using the hetR sequences obtained, clade-specific qPCR probes 
were designed and validated in the laboratory. QPCR will be used to differentiate and quantify 
Trichodesmium in depth profiles taken from two cruises: one across the equatorial Atlantic 
Ocean in July and the other across the west Pacific warm pool in January.

Hyun, K., University of Southern Mississippi, Stennis Space Center, USA, hyun@nrlssc.
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VORTEX-VORTEX MERGER AND INTERACTIONS BETWEEN THE LOOP 
CURRENT EDDIES
We describe vortex-vortex merger and interactions observed between the Loop Current 
Eddies (LCE) in the Gulf of Mexico (GoM) using satellite altimetry and HYCOM. GoM 
altimetry exhibits that two LCEs located in the western and central GoM (‘west’ and 
‘east’ vortices) frequently collide and merge into a giant LCE, however, occasionally they 
remain/move apart without merger. Isolated vortex-vortex interaction models (two LCE-
type vortices embedded at different initial positions) reveal that vortex-vortex merger 
occurs when 1) the east vortex is bigger/stronger than the west vortex, 2) the west vortex 
strongly reflects offshore due to vortex-topography collision and 3) the west vortex is 
strongly distorted and core-strained-out by vortex-topography interactions. Vortex dis-
tortion/erosion due to vortex-topography collision play a significant role in the merger. 
During the merger, the east vortex generally attracts and absorbs the west vortex, inducing 
vigorous momentum and mass transports. On the other hand, two approaching vortices 
occasionally remain apart or ‘repulse’ to the opposite direction when the west vortex has 
strong swirl currents without distortion, which repulses the east vortex south or north. 
During the vortex-vortex ‘repulsion’, filaments detached from the west vortex often attach 
to the east vortex, producing a northward drift of the east vortex. We present examples of 
vortex-vortex merger and ‘repulsion’ from a realistic GoM model.

Hyun/Sangmin, S., KORDI, Geoje, Republic Of Korea, smhyun@kordi.re.kr
GEOCHEMICAL DATA AND SOURCE OF ORGANIC MATTER FROM THE 
SURFACE SEDIMENT OF THE TWO BAYS OF KOREA
Surface sediments of the two bays (Gwangyang and Masan) of Korea were conducted to 
estimate the sedimentary environments and to determine the source of organic matters 
(OM), the portion of terrigenous OM. Total 75 surface sediments from Gwangyang and 
Masan bay were analyzed and compared with C/N ratio of OM and other inorganic geo-
chemical data. Analytical values of the carbon isotope of OM in Gwangyang bay ranges 
from -25.83 ‰ to -20.26 ‰, and in Masan bay sediment it ranges from -20.76 to 19.92 
‰. The terrigenous portion of OM was calculated by Fter 13 Cm is -19 ‰ ,, where 13 
Cm) *10013Ct)- (13 Cm)/ (13C)- ((=  13Ct is -26 ‰. It ranges from 98.01 to 19.7 in 
Gwangyang bay (ave. 35.72), and from 54.69 to 13.17 in Masan bay (ave. 25.18). Therefore, 
relatively large portion of terrigenous OM was supplied into the bay sediments. Especially, 
terrigenous OM mainly contributes to total organic carbon content near the river mouth 
area. C/N ratio of the OM also exceeds 10 in several samples indicating clear contribu-
tion of terrigenous organic matter input. However, both C/N ratio and carbon isotope of 
organic matter do not matched well in terms of terrigneous signals. This may be due to the 
sedimentary environments. In both bays, anoxic environment has been prevailed due to the 
sluggish ventilation and shallow water depth. The concentration redox-sensitive elements 
and other geochemical data support severe anoxic sedimentary environment.

Ibarra, S. N., University of Alaska-Southeast REU, Juneau AK 99801, USA, sni2@hum-
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COMPARING KELP COMMUNITIES ON THE INNER AND OUTER COASTS OF 
SOUTHEAST ALASKA
Variation in physical and biological processes in coastal ecosystems determines kelp pro-
ductivity and influences community structure. Identifying regional patterns of community 
structure is necessary to interpret coastal ecosystem response to climate change. We com-
pared kelp communities on the inside coast of southeast Alaska near Juneau, and the outer 
coast near Sitka. Greater seawater exchange and reduced freshwater runoff at the outer 
coast may result in greater kelp abundance, density, and diversity; however kelp com-
munities have not been comparatively studied between subregions of southeast Alaska. 
Kelp communities were surveyed at nine sites in each location using SCUBA transects at 
6 m and 12 m depths to characterize physical habitats, and quantify kelps. Water quality 
parameters were measured using a CTD. Kelp abundance was greater at 6 m in both loca-
tions, but there was no significant difference in kelp abundance or density between loca-
tions. Species richness and diversity were greater on the outer coast, although community 
evenness was similar between locations. Patterns of kelp community structure are evident 
within and between these coastal subregions of southeast Alaska.
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NITROGEN FIXATION IN THE MEDITERRANEAN SEA
The Mediterranean Sea is an oligotrophic basin characterized by low nutrient levels and 
unusually high NO3/PO4 molar ratios in the deeper layers, that reach the maximum (N/P 
= 28) in the Eastern Mediterranean. An external nitrogen source needs to be claimed in 
order to explain the nitrogen excess. Pantoja et al. (2002) found that the 15N/14N natural 
abundance in particulate and in dissolved inorganic nitrogen display low values, suggesting 
an important role of a “light” nitrogen source. Two hypotheses can be invoked: (i) nitrogen 
compounds from atmospheric deposition and/or (ii)atmospheric molecular nitrogen 
throughout nitrogen fixation . During TRANSMED oceanographic cruise carried out in 
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the framework of Italian project VECTOR (June 2007), N2 fixation experiments have been 
carried out all over the Mediterranean Sea and outside the Gibraltar Strait. Surprisingly, 
very low rates (< 0.10 nmol N2*l-1*d-1) have been observed in different areas of the basin, 
while higher values have been observed in Atlantic Ocean according with literature data. 
These preliminary results suggest a major role for nitrogen atmospheric deposition in 
shaping the NO3/PO4 anomaly of the basin. Pantoja, S., D. J. Repeta, J. P. Sachs, and D. M. 
Sigman (2002). Stable isotope constraints on the nitrogen cycle of the Mediterranean Sea 
water column, Deep Sea Res., Part I, 4, 1609- 1621. 
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JOINT AND DUAL KALMAN FILTERING FOR SIMULTANEOUS ASSIMILATION 
OF PHYSICAL AND BIOLOGICAL OBSERVATIONS INTO A 3D COUPLED 
MARINE ECOSYSTEM MODEL
Two assimilation systems based on a suboptimal extended Kalman filter have been 
developed to simultaneously assimilate physical and biochemical data into a complex 
ecosystem model of the Eastern Mediterranean. The three-dimensional ecosystem model 
is composed of two on-line coupled sub-models: the Princeton Ocean Model (POM) 
and the European Regional Seas Ecosystem Model (ERSEM). The filter is a variant of the 
extended Kalman filter which operates with low-rank error covariance matrices to reduce 
computational burden. Two different approaches have been considered: the “joint ap-
proach’’ and the “dual approach’’. In the first approach, one filter is used in which the state 
vector of the filter is composed of all prognostic variables of POM and ERSEM models. 
Basically, the numerical models are integrated forward in time to produce the (physical 
and biochemical) forecasts. The observations are then assimilated jointly to correct all 
forecast variables using the cross-correlations between all physical and biochemical fore-
cast errors, which simultaneously provides the analyses for the physics and for the ecol-
ogy. The dual approach consists of two filters, operating separately on the physics and on 
the ecology. We describe the two assimilation systems and discuss results of assimilation 
experiments with a coupled POM/BFM model of the Mediterranean Sea ecosystem.

Ide, K., UCLA, Los Angeles, USA, kayo@atmos.ucla.edu
LAGRANGIAN DATA ASSIMILATION: METHOD, APPLICATION AND STRATEGY
The Lagrangian data assimilation (LaDA) is a method for the assimilation of Lagrangian 
observations directly into the model. By augmenting the model state vector with the 
coordinates of the Lagrangian instruments and computing their trajectories based on 
the model velocity, the LaDA removes the need for any commonly used approximations 
to transform the Lagrangian observations into the Eulerian velocity observations.  We 
demonstrate the LaDA’s efficacy using the ocean applications. By considering a volume 
of influence, we examine how and to what extent the LaDA propagates the information 
horizontally and vertically. When the drifter deployment locations are judiciously chosen, 
the LaDA is strikingly effective in both estimating the large-scale ocean circulation and 
tracking the ocean eddies. Using Lagrangian analysis based on dynamical systems theory, 
we present a strategy for the observing system design that maximizes the impact of 
Lagrangian observations.
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COMBINING MODERN SCIENCE AND TRADITIONAL KNOWLEDGE FOR 
CORAL REEF PROTECTION IN MICRONESIA
Coral reefs are an essential element of the economies, cultures and ecology of the Pacific 
Islands of Micronesia.  While traditional stewardship practices have served to protect 
coral reefs and their related resources for generations, recent development activities and 
outside influences have threaten the sustainability of reef fisheries and have led to the 
regional decline of coral reef health and resilience.  Poor land use practices within island 
watersheds have led to the degradation of coastal reefs, with an accompany cost to pres-
ent populations of islanders and are threatening the legacy to be left to future generations.  
There is a need for modern science to help guide the management of human activities 
responsible for coral reef decline, and scientific data need to be presented to stakehold-
ers and leaders in a form and format that can be used to develop and implement sound 
conservation policies.  The integration of modern scientific techniques with traditional 
management activities has proven to be effective in several villages in Micronesia, and this 
experience serves a model for broader conservation efforts regionally and internationally.
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MODELING THE DYNAMICS AND TRANSPORT OF SOUTHERN CALIFORNIA 
STORMWATER PLUMES
In the highly urbanized region of Southern California stormwater plumes carry consider-
able amounts of known and unknown pollutants, and have significant effects on coastal 
water quality. Understanding the dynamics and transport of these stormwater plumes 
is essential to proper management of coastal resources. The Regional Ocean Modeling 
System (ROMS) is used to investigate statistically the temporal and spatial variability of 
typical coastal plumes in response to the ever-changing ocean environment. Plume per-
sistence and characteristic directions of transport are identified. Derived plume dispersion 
and dilution rates are use to compute the cumulative impact of stormwater pollutants, 
such as nutrients. The results of this investigation are compared with field measurements 
and satellite imagery of stormwater plumes.
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COCCOLITHOPHORE CALCIFICATION UNDER HIGH CO2
From the mid-Mesozoic, marine calcifying phytoplankton, the coccolithophores, have 
been major calcium carbonate producers in the world’s oceans. It has been suggested that 
the increasing anthropogenic CO2 absorbed by the oceans will cause ‘ocean acidification’ 
and that this will decrease calcification in coccolithophores. Recent results show that that, 
in a scenario where the CO2 partial pressure in the world’s oceans increases by two-fold 
compared to current levels, calcifying phytoplankton will double the rate at which they 
calcify and photosynthesize. Consequently, calcium carbonate to particulate organic car-
bon ratios are comparable across CO2 partial pressures ranging from pre-industrial to end 
of the century projections. These trends are consistent with those seen in the geological 
record, where calcified phytoplankton are abundant in periods of past ocean acidification. 
Our findings have significant implications for biogeochemical modeling of future oceans, 
and highlight acclimation and evolutionary versatility of a major calcareous group to past 
and future ocean acidification.
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PERFORMANCE OF THE 2ND ORDER TURBULENCE CLOSURES IN THE RED SEA 
OVERFLOW
Mixing between overflows and ambient water masses is a critical problem of deep-water 
formation in the downwelling branch of the meridional overturning circulation of the 
ocean. Modeling approaches that have been tested so far rely either on algebraic param-
eterizations in hydrostatic ocean circulation models, or on large eddy simulations that 
resolve most of the mixing using nonhydrostatic models. In this study, performance of 
different closure models (k-ε, k-ω, KPP, and Mellor-Yamada) are evaluated by conducting 
numerical simulations of the Red Sea overflow and comparing them to observations from 
the Red Sea Outflow Experiment. We also use a new k-ε turbulence model without any 
stability functions but only Richardson number dependent turbulent Prandtl number. It is 
found that, most of the two-equation turbulence models capture the basic structure of the 
overflow, consisting of a well-mixed bottom layer (BL) and entraining interfacial layer (IL). 
KPP model leads to less mixing and thin IL, however Mellor-Yamada leads to high mix-
ing and BL signal becomes weak. The other models including the new k-ε give reasonable 
result in error analysis with respect to the observations.
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A TOOL FOR EARLY DETECTION OF GLOBAL-SCALE CHANGES IN MARINE 
CALCIFICATION
Ocean acidification is likely to impact calcification rates in many pelagic organisms, which 
may in turn cause significant changes in marine ecosystem structure. We examine changes 
in marine CaCO3 production using the global biogeochemical ocean model HAMOCC 
in combination with observational data. Calcification in different organisms shows a wide 
range of sensitivities to saturation state. Therefore, we test different future calcification 
scenarios running the model until the year 2300 forced with anthropogenic CO2 emis-
sions.  Using a synthesis of modeling and observational data, we address the following 
questions. (1) At what time does ocean acidification lead to a decline in marine calcifica-
tion on a global scale that is detectable in the data? (2) Assuming different calcification 
scenarios, does the data presently available already allow discerning significant trends, 
given natural variability and data uncertainties? (3) If so, what is the magnitude and time 
scale of the decline? Our long-term goal is to help identifying target regions for future 
ocean chemistry surveys that are critical for early detection and determination of the exact 
magnitude of large-scale acidification effects from field data.
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LAYERED ISOPYCNAL INTRUSIONS FROM A SLOPING BOUNDARY
Motivated to understand better the fate of baroclinic waves impinging on sloping bound-
aries, fluorescent dye was released at a point ~15m above the critical sloping boundary of 
a Scottish fjord (maximum depth=150m) and tracked for four days with CTD/fluorimeter 
casts along the axis of the basin. Shear micro-structure measurements were made, and a 
thermistor mooring deployed. The dye spread symmetrically in the vertical (Kz~1.5—10-
4 m2/s) until the lower edge of the patch became influenced by the bottom boundary 
layer (BBL). The shallower portion of the BBL-influenced dye spread rapidly up-slope 
(~1 km/day) in a 3 metre thick layer influenced by non-linear isopycnal distortions. The 
deeper portion of the BBL-influenced dye detached from the boundary and intruded into 
the interior at a slower rate (~0.5 km/day) in three distinct layers along isopycnal surfaces. 
At the depth of the intrusions (50 to 70m) the baroclinic wave field was characterised 
by a clear M2 signal. It is argued that the layered intrusions result from the gravitational 
collapse of mixing patches created by the trapping of baroclinic energy on the critically 
sloping boundary.
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ACCURATE TIDE MODELING AND SEMIDIURNAL SEICHES IN SOUTHEASTERN 
ALASKA
Oceanic tides in the fjordic system of Southeastern Alaska are realistically simulated by a 
barotropic model. The simulated tides strongly depend on the seafloor bathymetric data 
sets. In the case of the GINA bathymetric data (Lindquist et al., 2004), the major 8 compo-
nent tides are simulated with errors less than ten percents of the observational tides. Sea 
level in the vicinity of the Chatham Strait resonates with semidiurnal tides. The simula-
tion with the ETOPO2 bathymetric data (Smith and Sandwell, 1997) gives unrealistically 
amplified sea level response to the semidiurnal tides in the strait, since depths based on 
ETOPO2 are shallower than those based on the GINA data sets by several tens meters in 
large areas of the Inside Passage. Especially in the head of the Chatham Strait, the M2 tide 
is amplified by several tens centimeters (i.e. a few tens percents of the observational M2 
amplitude).
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FISH EMBRYOS AS SENTINELS FOR UNEXPECTED HUMAN HEALTH THREATS
Developmental biology and genetics have revealed the high degree of evolutionary conser-
vation among vertebrates. Thus the embryos of a fish (Danio rerio, zebrafish) have become 
a powerful tool for studying the molecular basis of human disease. As humans are difficult 
to study in the lab, so are many native fish species. Zebrafish thus provide a powerful tool 
for the study of fish health as it relates to conservation biology and coastal resource man-
agement. Polycyclic aromatic hydrocarbons (PAHs) derived from fossil fuels are among the 
most abundant pollutants on the planet. To gain insight into how PAHs affect fish health, as 
demonstrated by the impacts of the Exxon Valdez oil spill on species such as pink salmon 
(Oncorhynchus gorbuscha), we are analyzing the effects of PAHs on zebrafish embryos. 
These studies identified the heart as a major target for tricyclic PAHs such as phenanthrene, 
which are very abundant in both water and air. Because the candidate molecular targets 
are conserved between fish and human hearts, tricyclic PAHs are a likely contributor to 
increased heart disease-related mortality associated with urban air pollution.
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THE ECOSYSTEM APPROACH AND THE SCIENTIFIC ENTERPRISE
There is now public, scientific and management support for the premise that management 
decisions governing human uses of the oceans must be based on more integrative approaches 
than in the past.  Specifically, decisions are supposed to account for the potential collective 
impacts of natural and anthropogenic changes on the functioning of marine systems, and 
decisions are supposed to adhere to well-reasoned estimates of what human activities are 
sustainable.  Unfortunately, the complex nature of ecosystems makes it difficult to define and 
defend precautionary limits when there is strong opposing pressure to accommodate human 
uses.  As a practical step, management is moving incrementally toward including broader 
ecological assessments into decision-making, including ongoing adaptive management 
experiments.  How can we encourage the development of scientific information to better 
inform this ecosystem-based approach?  Models built around the concept of ecosystem ser-
vices can help accomplish this.  We additionally face the challenge of linking the conservation 
of biodiversity with the maintenance of ecosystem services when diversity and its function-
ing are often difficult to define.  We illustrate these challenges and some approaches for the 
Stellwagen Bank National Marine Sanctuary in the western Gulf of Maine.
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COMPOSITION AND TRANSFORMATION OF ESTUARINE DISSOLVED 
ORGANIC MATTER FROM SAMPLES RECOVERED USING COMBINED 
ELECTRODIALYSIS AND REVERSE OSMOSIS
A new high yield technique combining electrodialysis and reverse osmosis for the recov-
ery and concentration of DOM was applied to seawater samples from Effingham Inlet, 
British Columbia.  To trace chemical transformations within the water column, DOM 
samples were characterized with elemental analyses and solid-state carbon and phos-
phorus nuclear magnetic resonance (NMR).  The molar ratio of carbon to phosphorus in 
the one DOM sample analyzed to date is 233:1.  This ratio is essentially identical to the 
average carbon to phosphorus ratio of 211:1 seen in open ocean DOM.   Although DOM 
elemental ratios are similar in estuarine and open ocean samples, NMR analyses reveal 
large differences in the relative abundance of compound classes.  Effingham Inlet samples 
contained phosphate esters (85-86%), phosphonates (3-5%) and, notably, polyphosphates, 
which accounted for 10-11% of the total dissolved phosphorus pool.  In comparison, 
open ocean DOM samples are comprised of approximately 75% phosphate esters, 25% 
phosphonates, and have little or no polyphosphates present.  Carbon, NMR spectra of 
Effingham Inlet samples indicate enrichment in alkyl carbon and depletion in carbohy-
drate carbon relative to open ocean DOM samples.
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INCREASING IMPACT AND REDUCING CHALLENGES OF AQUATIC SCIENCE 
EDUCATION AT THE UNDERGRADUATE LEVEL.
A multiple-year assessment on a local constructed wetland has provided the framework 
to advance three important goals in aquatic sciences education at the undergraduate level: 
1) expand interdisciplinary thinking in students and faculty, 2) promote females in science, 
and 3) foster ownership of learning by taking the research to the classroom, and the class-
room to research. A three-way collaboration between chemistry, civil engineering, and 
applied biology faculty has led to students being trained more deeply in their own areas of 
expertise and broadly among the three disciplines. Framing the project in terms of hu-
man and environmental benefit has attracted many female students, far overrepresenting 
females relative to the student body. Techniques, tools, and skills resulting from the pro-
cedures developed by the undergraduate research collaborators have been incorporated 
into general classroom use, and classroom projects have been designed to model research. 
Although several challenges have been encountered, students have proven to be remark-
ably resilient, with most participants maintaining a long term commitment to the project 
and intending to pursue careers in the environmental sciences.
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ON THE EFFECT OF A SILL ON DENSE WATER FORMATION IN A MARGINAL SEA
Dense and intermediate water formation in the North Atlantic, in the Nordic and 
Labrador Seas respectively, contributes to the global ocean’s overturning circulation and 
poleward heat transport. One major difference between these two basins is the due to the 
Greenland-Scotland Ridge which isolates the deep waters of the Nordic Seas from those of 
the North Atlantic. In this study, we investigate the role of the sill in setting the properties 
of the water mass transformed by comparing convection in an idealized, semi-enclosed 
basin, subject to surface cooling, with and without a sill that separates it from the open-
ocean. This study utilizes both numerical and theoretical tools to extend previous studies 
that addressed this problem in a sill-less basin. We find that denser (colder) waters are 
formed in and exported from a marginal sea with a sill compared to an identical basin 
with no sill. Dynamically, the sill impacts the convective process within the marginal sea 
both locally, by limiting the advection of heat into the basin (from the open-ocean), and 
non-locally by affecting the width and depth of the boundary current, which alters the 
stability of the boundary current as it flows around the marginal sea. While idealized, we 
believe these experiments capture the basic features of convection in the Nordic Seas and, 
furthermore, support the distinction between the dense waters formed in the interior of 
the basin and those exported by the overflows.
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CONSEQUENCES OF INCREASED MOBILITY AND QUICKER DEVELOPMENT IN 
WARMER WATERS ON THE DISPERSAL TRAJECTORIES OF FISH LARVAE
The difference between the development and behavioral capabilities of tropical fish larvae 
versus temperate ones can give a sense of what the consequences of global warming can 
be in temperate ecosystems. An increase in temperature will likely result in quicker devel-
opment as well as improved swimming abilities. Associated with purely physical factors 
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(such as reduced water viscosity), these changes will enhance the mobility of fish larvae. A 
model of the pelagic phase of fish, which represents larval behavior explicitely, is used to 
simulate individual trajectories in a typical coastal environment. Rather than implement-
ing the very few things we known about larval behavior, an optimization method allows to 
compute the best behavioral rules given a goal (i.e. recruitment) and realistic constraints 
(e.g. swimming speeds, larval duration, etc.). This model is used to examine the influence 
of enhanced swimming abilities and shorter laval durations on the ability of larvae to self-
recruit. The optimization method as well as the consequences on population connectivity 
of predicted changes in recruitment dynamics are discussed.
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VARIATIONS IN THE RESERVOIR AGE OF THE NE PACIFIC OVER 6,000 YEARS 
SUGGEST CHANGES IN OCEAN CIRCULATION - - LINKED TO CLIMATE?
Variations observed in the reservoir age of the ocean from a single site over time may 
indicate differences in ocean circulation, possibly reflecting changes in climate. Long-
term data from single or closely associated sites in the NE Pacific are rare. We add to that 
meager body through data obtained from Mink Island, an archeological site in Katmai 
National Park & Preserve, located in the Shelikof Strait in the northern Gulf of Alaska. 
We compare 14C dates of paired marine and terrestrial material selected from different 
climate periods over the last 6,000 years. The dated terrestrial material is charcoal from 
human occupation surfaces, while the marine dates are from midden shells of the bivalve, 
Saxidomus giganteus, surveyed to be at the same excavation level. A rigorous examination 
of the archeological context is being used to validate the pairings. The differences between 
the marine and terrestrial 14C ages over time indicate that there is not a constant reser-
voir age for this NE Pacific location. These differences suggest that ocean circulation has 
changed over the last 6,000 years, possibly in response to climate.
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SATELLITE DETECTION OF SEASONAL AND SECULAR CHANGE OF GLOBAL 
OCEAN BIOME DISTRIBUTIONS
Historically, the ecological concept of biome has been applied to static global ocean 
climatologies with the purpose of describing the basic biogeography of marine systems. 
However, because these biogeographical maps are not time-resolved, the seasonal and 
secular changes in ocean biome distribution have been missed. In this work, we use a 
biome classification technique based on time-resolved satellite imagery to detect seasonal 
and secular changes in global ocean biome distributions. This technique has been indepen-
dently validated with in situ data. We find strong seasonal signals in biome distributions 
in all areas of the global ocean and find secular trends in the area of certain ocean biomes. 
For example, our analysis suggests the most oligotrophic biomes in the global ocean may 
be increasing in size. Understanding the long-term secular trends in ocean biomes has 
implications for the future of global ocean primary production. In addition, we analyze the 
tempo-spatial variability of biomes to identify the most variable regions of the global ocean.
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DIFFERENT DISCHARGE MECHANISMS OF WARM WATER BETWEEN 
NORTHERN AND SOUTHERN PACIFIC OCEANS DURING EL NINO
The discharge of warm water volume (WWV) in the tropical Pacific related with El Niño/
Southern Oscillation (ENSO) is a key to understand the termination of ENSO. We have 
investigated interannual variation of the WWV transport above the 20°C isotherm by 
diagnosing the observed data and results from a numerical experiment. The results indi-
cate that WWV transports in the western region play different roles in the northern and 
southern hemispheres. The transport across 8°S in the western region counterbalances the 
interior transport, and both are approximately explained in terms of the Sverdrup theory. 
In contrast, the boundary transport across 8°N does not balance because of remote effect 
by Rossby waves. Negative wind stress curl anomaly generated in the northern off-equato-
rial region after the mature state of ENSO deepens the 20°C isotherm depth that generates 
anomalous northward transport. Hence imbalance of the WWV transport between the 
western boundary and interior in the northern hemisphere has more impact on the vari-
ability of WWV in the tropical Pacific.
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RECENT TREND OF THE VERTICAL DISTRIBUTION AND THE SIZE 
COMPOSITION OF CHLOROPHYLL-A IN THE WESTERN NORTH PACIFIC 
REGION
From the last several decadal data of the vertical distribution and the size composition of 
chlorophyll-a (Chl-a) in the western North Pacific, significant trends of three relating in-
dices with Chl-a at summer season were found. (1) the proportion of Chl-a in the surface 
layer to that of the whole water column were linearity decreased by 0.4 % in the subtropi-
cal area along 137˚E (STA137)and by 2.3 % year -1 in the Kuroshio Extension area along 
175˚E (KEA175), respectively, (2) the depth of subsurface Chl-a maximum increased by 
0.4 m year-1 in STA137 and 2.6 m year-1 in KEA175, and (3) larger-sized Chl-a (larger than 
3 µm) decreased at the ratio of 2.5 % year-1 in KEA175. We also found that the ratio of bio-
genic opal / biogenic CaCO 3 in the sinking flux decreased -0.015 year-1 in the subtropical 
region from 1997 to 2005. These trends indicate the possibility that larger phytoplankton, 
such as diatom, has been decreasing during the past decade in the western North Pacific 
at least in the summer.
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TREND OF DIC INCREASE IN THE WESTERN NORTH PACIFIC ALONG P9 AND P13
On the basis of the high-quality data collected in the WOCE P9 and P13 and a number 
of post-WOCE cruises along the same lines conducted by JMA and that of the WEST-
COSMIC project, we have analyzed the decadal trend of total dissolved inorganic carbon 
(DIC) on various isopycnal surfaces in the northern limb of the subtropical gyre. The 
preformed NDIC[= (DIC – 117/170•AOU) •35/S] at layers σθ ≤ 26.7 at 165°E and σ θ 
≤ 26.1 at 137°E are increasing at a rate of +0.7 to +1.2 µmol kg-1 year-1 that are in near 
equilibrium with the atmospheric CO2 increase. The increase rate of preformed NTCO2 
reduced moderately to +0.4 to +0.6 µmol kg-1 year-1 at 26.2 ≤ σθ ≤ 26.8 at 137°E, and it 
abruptly decreased in deeper layers and no significant increase was detected below σθ 
27.0 in both sections.

Ishizu Miho, M., Tokyo University of Marine Science and Thechnology, Tokyo, Japan, 
ishizu@kaiyodai.ac.jp;

Kitade Yujiro, Y., Tokyo University of Marine Science and Technology, Tokyo, Japan, 
ykitade@kaiyodai.ac.jp;

Matsuyama Masaji , M., Tokyo University of Marine Science and Technology, Tokyo, 
Japan, masaji@kaiyodai.ac.jp

THE COLD-WATER BELT OFF THE SOYA WARM CURRENT IN THE NORTHEAST 
COAST OF HOKKAIDO
The cold-water belt (CWB) is frequently appeared off the Soya Warm Current in sum-
mer. The formation mechanism of the CWB has the two formation mechanism (Ishizu 
et al., 2006). One is the upwelling off the southwest coast of Sakhalin, which is formed by 
topographic effect, the other is the upwelling in the northeast coast of Hokkaido, which is 
formed by the convergence due to the bottom Ekman transportons of strong wind/wave 
forcing during storms. Net horizontal transport during supercell events is approximately 
downwind and associated cross-shelf transport is dependent on the angle between storm 
wind direction and shelf orientation. Net cross-shelf transport will be modulated by 
seasonal variability of storm frequency and directionality. With spring storm winds typi-
cally from the NE off much of the US east coast, supercell events offer directed onshore 
transport across the inner shelf, acting as vectors for springtime movement of bioactive 
material towards the coast. Year-class success of fish stocks that spawn near the shelf break 
but rear in coasta

Iskandar, I., The University of Tokyo, Tokyo, Japan, iskhaq@eps.s.u-tokyo.ac.jp;
Tozuka, T., The University of Tokyo, Tokyo, Japan, tozuka@eps.s.u-tokyo.ac.jp;
Masumoto, Y., The University of Tokyo, Tokyo, Japan, masumoto@eps.s.u-tokyo.ac.jp;
Yamagata, T., The University of Tokyo, Tokyo, Japan, yamagata@eps.s.u-tokyo.ac.jp
IMPACT OF INDIAN OCEAN DIPOLE ON INTRASEASONAL ZONAL CURRENT 
IN THE EASTERN EQUATORIAL INDIAN OCEAN
Impact of the Indian Ocean Dipole (IOD) on intraseasonal zonal currents in the eastern 
equatorial Indian Ocean is evaluated in an eddy-resolving OGCM. A neural network 
pattern recognition approach, so called self-organizing map (SOM), is applied to four-
teen-year output fields from 1990 through 2003, which capture weak positive IOD event 
in 1991, strong positive IOD event in 1994, strong positive IOD event co-occurred with 
El Niño in 1997/98, and two negative IOD in 1996 and 1998-1999. The analysis identified 
change in dominant mode of variability associated with the IOD events. During positive 
IOD events, the intraseasonal zonal currents are mostly dominated by higher modes, 
while the first two modes become more dominant during negative IOD events. One po-
tential contribution factor to these interannual variations is an apparent shoaling of pyc-
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nocline in the eastern equatorial Indian Ocean during the positive IOD events, allowing 
the wind-forcing to project more onto the higher modes. The mechanism by which the 
dominant mode of variability changes during the IOD periods will be discussed in detail. 

Isoguchi, O., JAXA/EORC, Tsukuba, Japan, isoguchi.osamu@jaxa.jp;
Shimada, M., JAXA/EORC, Tsukuba, Japan;
Sakaida, F., Tohoku University, Sendai, Japan;
Kawamura, H., Tohoku University, Sendai, Japan
KUROSHIO-INDUCED COLD EDDY STREETS IN THE LEES OF ISOLATED ISLANDS
A time series of SAR images acquired during summer of 2006 revealed island wakes in the 
lees of the Izu islands, south of Japan. The wakes were formed not only of meandering dis-
turbances but also of eddy streets with diameters in the order of the islands. The Kuroshio 
flowed in the vicinity of these islands in summer of 2006, which indicates that the island 
wakes were induced by a Kuroshio-island interaction. Satellite sea surface temperature 
(SST) and Chlorophyll-a (Chl-a) images observed in summer of 2006 showed low SST and 
high Chl-a wakes, some of which included low SST eddy streets. A numerical simulation 
was performed to investigate their formation mechanism. The simulation qualitatively 
reproduced the cold eddy pattern, with eddy-driven mixing developing a mixed layer 
down to 100m, causing the low-SST island wakes. The shedding frequency and distance of 
the model-produced eddies were close to those of the Karman vortex theory, suggesting 
that Karman-type cold eddy streets are commonly formed behind the islands when the 
Kuroshio passed.

Ito/Taka, T. I., Colorado State University/Department of Atmospheric Science, Fort 
Collins CO, USA, ito@atmos.colostate.edu;

Follows/Mick, M. F., Massachusetts Institute of Technology/Department of Earth 
Atmospheric and Planetary Sciences, Cambridge MA, USA, mick@ocean.mit.edu

OCEAN CARBON PUMPS AND AIR-SEA DISEQUILIBRIUM OF CO2

Dissolved Inorganic Carbon in surface waters can be significantly out of equilibrium due 
to the finite timescale of air-sea CO2 exchange. Surface disequilibrium is carried into the 
thermocline and deep ocean through water mass formation and ventilation processes. 
This “disequilibrium carbon pump” can significantly impact on the global ocean carbon 
storage. We formulate a highly idealized model to illustrate how it modulates ocean solu-
bility and biological carbon pumps and impacts on atmospheric pCO2. The magnitudes 
of surface disequilibrium are controlled by the balance between entrainment, surface 
residence time, air-sea heat and gas exchange, and export production. The theory predicts 
that the disequilibrium pump amplifies the effect of soft-tissue carbon pump by up to a 
factor of two. For example, extensive sea ice cover can enhance the effect of soft tissue 
pump by increase air-sea disequilibrium. The theoretical predictions are supported by 
a suite of sensitivity experiments using a global ocean circulation and biogeochemistry 
model. These results highlight the importance of air-sea CO2 equilibration in the regions 
of water mass formation and its impacts on the oceanic carbon inventory.

Ivanov, L. M., University of Southern California, Los Angeles, USA, lmivanov@nps.edu
SUBMESOSCALE/MESOSCALE SYNTHESIS BASED ON DATA-DATA AND DATA-
MODEL FUSION INVOLVING NON-PROBABILISTIC A PRIORI INFORMATION
Novel approach for synthesis of a coastal ocean state through data-data and data-model 
fusion is presented. The fusion process is formulated as a global optimization problem for 
which direct search for the optimal solution (corresponding to enhanced estimate of en-
vironment) is performed under control of non-probabilistic a priori information coming 
from the historical databases, different sensors, model simulations and expert opinions. 
Methods, based on conflict analysis, apply to sensor fusion, aggregation of expert opinions 
as well as merging databases. The approach represents the non-probabilistic a priori in-
formation and uncertainty associated with it through the so-called fuzzy sets. That results 
into convenient and fast numerical algorithms for searching the global extremum of the 
objective functions through high-performance parallel computing, allows using non-tra-
ditional information, such as synthetic aperture radar imageries and expert opinions, and 
combining pieces of information, which contradict one to another.The approach is tar-
geted to synthesis of submesoscale/mesoscale fronts, jets, eddies and island wakes through 
fusing high-resolution satellite data and lower resolution in-situ data, as well as satellite 
data and numerical simulation results for Central and Southern California.

Ivanov, V. V., University of Alaska - Fairbanks, Fairbanks, USA, vivanov@iarc.uaf.edu;
Repina, I. A., Obukhov Institute of Atmospheric Physics RAS, Moscow, Russian 

Federation, repina@ifaran.ru;
Alexeev, V. A., University of Alaska - Fairbanks, Fairbanks, USA, valexeev@iarc.uaf.edu;
Polyakov, I. V., University of Alaska - Fairbanks, Fairbanks, USA, igor@iarc.uaf.edu;
Dmitrenko, I. A., University of Alaska - Fairbanks, Fairbanks, USA, igordm@iarc.uaf.edu
PROPAGATION OF SEASONAL SIGNAL IN THE ATLANTIC WATER LAYER IN 
THE ARCTIC OCEAN
Warm and salty water of Atlantic origin (AW) enters the Arctic Ocean through the Fram 
Strait. In Fram Strait and north of Svalbard AW experiences strong seasonal variations 
in temperature, which are well documented in long term mooring records. After AW is 
submerged beneath the upper mixed layer and the ice cover, it looses direct contact with 
the atmosphere. Starting from this point, the inherited seasonal cycle is expected to be 
translated downstream keeping its shape, but changing the phase and amplitude due to 
varying current speed and vertical/lateral heat loss. We simulated this process using ana-

lytical model, based on simplified equation of heat conductivity with prescribed horizontal 
speed and heat flux. Taking the speed of temperature signal propagation from available 
direct measurements we calculated the timing of maximum/minimum temperature at 
consequent locations along the Siberian continental margin. By comparing the calculated 
decrease of amplitude of seasonal temperature cycle with available observations we esti-
mated the scale of heat loss from the AW between Fram Strait and the Laptev Sea. The 
magnitude of this heat loss has the order of one hundred Watts per square meter. Provided 
the conventional estimate of the mean upward heat loss from AW layer in the Arctic Ocean 
(2 W/m2) is applicable for the Nansen Basin, this result suggests that lateral heat loss is the 
major mechanism, through which the AW cools down in this part of the Arctic Ocean.

Ivanova, D. P., Lawrence Livermore National Laboratory, Livermore, CA, USA, ivanova2@
llnl.gov;

McClean, J., Scripps Institution of Oceanography, La Jolla, CA, USA, jmcclean@ucsd.edu;
Bryan, F., National Center of Atmospheric Research, Boulder, CO, bryan@ucar.edu
NORTH ATLANTIC DEEP WATER FORMATION AS DEPICTED BY COUPLED 
CLIMATE MODELS: BIASES AND VARIABILITY
The accurate representation of the formation of North Atlantic Deep Water (NADW) is chal-
lenging for the current generation of climate models. Their resolution is insufficient to depict 
the entire range of scales associated with the important water mass formation processes. 
Some of the widely argued reasons for these model deficiencies are the poor representation 
of overflows, freshwater fluxes, and overestimated ice extent. In the current work we analyze 
the biases and their origins in NADW formation in terms of location, pathways, and forma-
tion rates, in a suite of IPCC model simulations. The fidelity of the models will be assessed via 
diagnostic metrics such as mixed layer depth, volumetric temperature-salinity analyses, and 
volume fluxes through crucial inter-basin sections. The results will be compared to similar 
quantities from observational data sets and a finer resolution, coupled ocean-ice simulation, 
forced with realistic NCEP/NCAR atmospheric fluxes. Special focus will be given to the 
estimation of the water mass formation rates in the Nordic Seas overflow region and their 
sensitivity to changes in the surface heat and freshwater fluxes. Finally, to further understand 
the inter-annual variability of NADW water mass formation related to the North Atlantic 
Oscillation we will examine the different ocean states during its opposite phases. Their con-
nection to changes in the atmospheric and sea ice conditions will be investigated.

Iwamae, N., Graduate School of Science, The University of Tokyo, Tokyo, Japan, iwamae@
eps.s.u-tokyo.ac.jp;

Hibiya, T., Graduate School of Science, The University of Tokyo, Tokyo, Japan, hibiya@
eps.s.u-tokyo.ac.jp;

Watanabe, M., Center for Climate System Research, The University of Tokyo, Chiba, 
Japan, w_michio@ccsr.u-tokyo.ac.jp

NUMERICAL STUDY OF THE BOTTOM-CONFINED INTENSE MIXING USING 
AN EIKONAL APPROACH
Diapycnal mixing is thought to play an important role in global overturning  circulation. 
Previous observations showed that background diapycnal diffusivity was O(10-5m2s-1) 
, an order of magnitude less than required to maintain global overturning circulation 
(e.g. Gregg, 1987). Recently, enhanced mixing above rough bathymetry is thought to be 
a strong candidate for the missing mixing that might make up for the lack of diapycnal 
diffusivity in the thermocline. In such areas, diapycnal diffusivity rapidly increases exceed-
ing 10-4m2s-1 as the rough ocean bottom is approached (Polzin et al., 1997). In this study, 
as a first step to clarify the physical mechanism of bottom enhanced mixing, we carry out 
a series of numerical experiments using an “Eikonal Approach” (Henyey et al., 1986). It is 
clearly shown that vertical scales of bottom-confined mixing hotspots are strongly depen-
dent on horizontal wavenumbers of internal tides emanating from the ocean bottom, local 
density stratification, and latitudes.

Jackman, L. M., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, lilia.jack-
man@bios.edu;

Bates, N. R., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, nick.bates@
bios.edu;

Johnson, R. J., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, rod.johnson@
bios.edu;

Lomas, M. W., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, michael.
lomas@bios.edu

VARIABILITY OF THE CARBON BUDGET AND CONSEQUENTIAL FLUXES AT 
THE BATS SITE
For decades, scientists have been trying to understand the cycling dynamics of carbon by 
exploring the various processes that regulate carbon within the upper ocean. Typically, the net 
exchange of CO2 between the atmosphere and upper-ocean is dominated via seasonal fluxes. 
Measurements made over the last eleven years from the BATS project have shown some in-
teresting results. Within the DIC pool, long-term changes are evident and remain a dominant 
entity of the total carbon pool of the water column. On the other hand, monthly variations in the 
total carbon budget (0-300m) are large ( +/- 3.5 moles C m-2) as compared to the assumed local 
fluxes (combined sediment trap flux, gas flux and active transport by zooplankton typically < 
0.2 moles C m-2). It appears much of this residual imbalance in carbon change is associated with 
physical processes such as mesoscale eddies or horizontal advection rather than biological (i.e. 
Redfield). We investigate the extent of these physical processes and devise a simple box model 
approach to investigate the flux variability of the total and individual pools of carbon.
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Jackson, G., POST, Vancouver, Canada, george.jackson@utas.edu.au;
McKinley, R. S., UBC, Vancouver, Canada, mckin@interchange.ubc.ca
THE PACIFIC OCEAN SHELF TRACKING PROJECT, PROVIDING A WINDOW ON 
THE MOVEMENT OF SALMON AND OTHER SPECIES
The Pacific Ocean Shelf Tracking (POST) array is an expanding telemetry array for track-
ing fish in coastal and freshwater regions of the Pacific Northwest. The array is one of two 
Census of Marine Life projects focusing on movement of marine organisms using electronic 
tagging technology. POST’s marine array currently spans over 2,500km from Willapa Bay, 
WA in the south to Icy Strait in southeast Alaska, and almost 900km up the Columbia-Snake 
River. The acoustic technology used allows the seamless tracking of fish in both freshwater 
and marine environments. POST has successfully measured the migration paths, swimming 
speed and estimated survival of migrating salmon smolts from numerous species and stocks 
in the Pacific Northwest. Adult salmon have been tagged at sea and tracked back to their natal 
rivers and smolts have been tagged with ‘sleeper’ tags that turned back on prior to their return 
spawning migration.  The array has revealed remarkable long distance migration of other 
species such as green sturgeon. POST can help answer questions critical to conservation, 
fisheries management and the role of fitness in salmon smolt survival.

Jackson, J. L., Georgia Institute of Technology, Atlanta, USA, jennifer.jackson@gatech.edu;
Dickman, B. D., Georgia Institute of Technology, Atlanta, USA, gtg163t@mail.gatech.edu;
Webster, D. R., Georgia Institute of Technology, Atlanta, USA, dwebster@ce.gatech.edu;
Weissburg, M. J., Georgia Institute of Technology, Atlanta, USA, marc.weissburg@biology.

gatech.edu
REAL-TIME TURBULENT ODOR PLUME QUANTIFICATION: II. CORRELATION 
TO SPECIALIZED BEHAVIORS IN BLUE CRABS
Previous behavioral studies suggest that blue crabs (Callinectes sapidus) utilize chemical 
signals arriving at their antennules in combination with perception of flow direction (odor-
gated rheotaxis) to move towards sources of attractive odors.  Experimental evidence also 
suggests that bilateral comparison of spatially-separated chemosensors must occur simulta-
neously with odor-gated rheotaxis for C. sapidus to successfully navigate chemical plumes 
and locate attractive sources, such as food and mates.  To further test these hypotheses, 
we use three-dimensional laser-induced fluorescence (3DLIF) data to evaluate correlations 
linking chemical signal properties at the antennules to simultaneous upstream motion and 
correlations connecting the signal contrast across transversely-separated leg chemosensors 
to simultaneous side-to-side position adjustments.  Preliminary data indicate that the inten-
sity of concentration maxima at the antennules significantly correlates with the duration 
of upstream motion surges in tracking C. sapidus.  Further, the intensity of concentration 
maxima at the antennules directly correlates with the magnitude of the resulting change in 
upstream crab walking speed.  Additional data evaluating relationships between behavior 
and signals arriving at the antennules or the leg chemosensors will also be presented.

Jackson, K. L., University of Miami - RSMAS, Miami, USA, kjackson@rsmas.miami.edu;
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SEDIMENTARY SIGNATURES OF PALEOTSUNAMI DEPOSITS IN SRI LANKA
The subsurface of Sri Lankan coastal lagoon sediments include at least two deposits analo-
gous to the 2004 tsunami deposit.  Sediment cores collected during two field campaigns to 
Karagan Lagoon, southeastern Sri Lanka, were sampled along transects parallel and perpen-
dicular to the coastline.  The 2004 tsunami layer is characterized by inversely graded coarse 
quartz sand that fines subtly at its top.  Below the 2004 layer are 30 cm of organic-rich mud 
interspersed with molluscs, interpreted as normal lagoon sedimentation.  From 50-80 cm 
depth, two deposits interrupt the succession of normal muddy sedimentation.  These deeper 
deposits are 10 cm thick and are composed of inversely graded coarse quartz sand intermixed 
with some silt and shell fragments.  Based on similar trends in sorting, grain size, and their 
ages (3690 to 4570 radiocarbon years), these deposits are interpreted to represent paleotsuna-
mi deposits.  The 2004 tsunami deposit in Karagan Lagoon thus provides a modern analog by 
which we can interpret the deeper sand layers.  Our study provides evidence that there were 
at least two paleotsunamis that affected Karagan Lagoon during the Holocene.

Jackson, L. C., GFDL/Princeton University, Princeton, USA, laura.jackson@noaa.gov;
Hallberg, R. W., GFDL, Princeton, USA, Robert.Hallberg@noaa.gov
TIDAL EFFECTS ON THE MEDITERRANEAN OVERFLOW.
We investigate the influence of a barotropic tide on the mixing through the Strait of 
Gibraltar, and hence on the Mediterranean overflow. A barotropic tide could have sev-
eral effects on the water flowing through the strait: firstly it could enable dense water 
to move over the sill, leading to a denser overflow; secondly, the greater kinetic energy 
could generate more mixing through turbulent bottom stresses, leading to a less dense 
overflow; and thirdly, the barotropic tide could generate more shear through interactions 
with topography leading to greater mixing and a less dense overflow. Our initial results 
suggest that the properties of the outflow are relatively insensitive to the amount and 

source of mixing in the strait, since there are negative feedbacks in the steep slope region 
downstream of the strait.

Jackson, P. R., Woods Hole Oceanographic Institution, Woods Hole, USA, pjackson@
whoi.edu;
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bia.edu;
Lavelle, J. W., Pacific Marine Environmental Laboratory, NOAA, Seattle, USA, J.William.

Lavelle@noaa.gov
A TRACER RELEASE EXPERIMENT ON THE EAST PACIFIC RISE (9ºN  TO 10ºN): 
IMPLICATIONS FOR LARVAL DISPERSION
Tracer release experiments can provide estimates of dispersion of passive particles includ-
ing some larvae. To investigate dispersion of hydrothermal vent larvae, sulfur hexafluoride 
was released in a 1.2 km long streak in the axial summit trough (AST) of the East Pacific 
Rise at 9º30’N. A survey approximately 40 days after the injection revealed complex 
horizontal and vertical distributions of the tracer. Only a small percentage of the tracer 
(about 3%) remained on the ridge crest and this patch was spread along an 80 km section 
of the ridge with the main concentration near 9º50’N, an Integrated Study Site of the Ridge 
2000 program. These observations provide direct evidence of connectivity between vent 
communities on the ridge. The tracer distribution was heavily influenced by the topog-
raphy and hydrothermal vent plumes in the area. Analysis of the vertical distribution of 
the tracer suggests as much as 16% of the tracer was exported in hydrothermal plumes. 
Comparison of the tracer distribution with a three-dimensional hydrodynamic model 
prediction is encouraging and gives further insight into the evolution of the tracer patch.

Jacob, S. D., GEST, UMBC/ NASA GSFC, Greenbelt, USA, jacob@umbc.edu;
Le Vine, D. M., NASA GSFC, Greenbelt, USA, David.M.LeVine@nasa.gov;
Lagerloef, G. S., Earth and Space Research, Seattle, USA, lager@esr.org
SEA SURFACE SALINITY AND TRANSPORT VARIABILITY TO SURFACE 
FORCING CHANGES
In nature and coupled models, ocean-atmosphere feedbacks of freshwater are mutually 
compensated by evaporation and precipitation. However, in stand-alone ocean general 
circulation model (OGCM) studies, precipitation is prescribed from forcing datasets and 
evaporation is computed using a variety surface boundary conditions. In this paper, the 
sea surface temperature, salinity variability and the associated transports are investigated 
for many existing forcing datasets and varying boundary conditions using a global primi-
tive equation numerical. Results show a significant variability in the surface tracers with a 
very different ocean state for the forcing datasets. While a systematic surface salinity and 
temperature increases are found, the near-dynamic equilibrium solution converges to a 
fresher state compared to climatology. An additional source of variability in the numerical 
simulations is the parameterization of ocean mixing. In general, differences due to mixing 
are large in the near-equatorial band between 30S and 30N latitudes. The overall goal of 
this work is to understand and quantify the role of fluxes in the surface salinity distribution 
in the ocean in relevance to the upcoming Aquarius SSS mission to be launched in 2009.

Jacobs, G., Naval Research Lab, Stennis Space Center, USA, jacobs@nrlssc.navy.mil;
Arnone, R., Naval Research Lab, Stennis Space Center, USA, arnone@nrlssc.navy.mil;
May, D., Naval Oceanographic Office, Stennis Space Center, USA, doug.may@navy.mil;
Bub, F., Naval Oceanographic Office, Stennis Space Center, USA, frank.bub@navy.mil
OPERATIONAL OCEAN ENVIRONMENT PREDICTION BASED ON SATELLITE 
OBSERVATIONS
Satellite observations are a critically necessary piece of information required to forecast the ocean 
environment for operational uses.  Broadly, the ocean processes can be categorized into 1) predict-
able processes such as tides for which forcing is accurately known and predictions made, 2) deter-
ministic processes such as inundation that given accurate forcing predictions may be constructed, 
and 3) nondeterministic processes such as mesoscale instabilities for which continual observations 
are required as small errors grow in time.  Within each of these categories, satellites provide neces-
sary data that makes operational prediction possible.  For all these, satellite observations are very 
limited to the ocean surface and are often sparsely distributed through space and time.  A coor-
dinated effort must be made to join satellite observations with additional knowledge of the ocean 
in order to extend the observation influence.  This additional knowledge takes the form of under-
standing of the dynamics and representation in numerical model systems, information based on 
historical data that shows relations between surface and subsurface ocean state and in situ sensors 
that provide direct surface to subsurface observations.  All these components must come together 
on a daily basis to provide predictions that are used by many government agencies and people for 
applications from recreation to fishing to search and rescue.

Jacobs, J., University of Washington, Seattle, USA, josher@amath.washington.edu;
Lelong, P., NorthWest Research Associates, Bellevue, USA
COMPARISON OF DIFFERENT SUBMESOSCALE LATERAL MIXING SCENARIOS: 
A NUMERICAL STUDY
Our understanding of lateral dispersion at the submesoscales is largely limited by our 
incomplete knowledge of the dynamical mechanisms that act at these scales. We compare 
the characteristics of the lateral mixing produced by a variety of numerically simulated 
submesoscale flows, including fields of vortices created by the adjustment of mixed-fluid 
patches, rotating-stratified turbulence and near-inertial waves.
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BIO-INDICATORS OF ESTUARINE HEALTH: A MULTIVARIATE APPROACH 
LINKING SOURCE TO RESOURCE
The NOAA/NOS Oxford Lab, in cooperation with federal, state, and academic partners, 
is implementing an integrated biotic ecosystem assessment on a sub-watershed (14-digit 
Hydrologic Unit Code) scale in Chesapeake Bay. Sub-watersheds were chosen based on 
statistical analysis of land use patterns to represent a gradient from developed to agricul-
tural. A random stratified design was developed and sampling approaches coordinated 
within this structure to allow for robust system comparisons. The approach is hierarchal, 
with metrics chosen to represent a range from community to cellular level responses 
across multiple organisms. Particular attention is focused on the use of pathobiology as a 
tool for assessing environmental condition. By integrating the biotic component with wa-
ter quality, sediment indices, and land-use information, a holistic evaluation of ecosystem 
health will provide management entities with information needed to inform local deci-
sion-making processes and establish benchmarks for future restoration efforts.  Results 
from the 2007 sampling season will be presented.

Jacobsen, H. P., Norwegian College of Fishery Science, Tromsa¸, Norway, helge.jacobsen@
nfh.uit.no;

Norrbin, M. F., Norwegian College of Fishery Science, Tromsa¸, Norway, fno000@nfh.
uit.no

VIDEO PLANKTON RECORDER REVEALS A THIN LAYER OF HYDROMEDUSAE 
IN A SEMI-ENCLOSED NORTH NORWEGIAN BAY.
High resolution images of zooplankton organisms were recorded in situ by a digital au-
tonomous Video Plankton Recorder (VPR) in a semi-enclosed bay in northern Norway. 
Depth distribution patterns of zooplankton were obtained in a bay-wide, 44 point grid, 
and the images were recorded simultaneously with hydrographical data. The distribution 
of different organisms was related to Chl a  distribution, turbidity, salinity, temperature 
and distribution of other plankton. In June, high densities of hydromedusae (Rathkea 
octopunctata and Obelia sp.) were found in a few m thick layer around the pycno-
cline throughout the bay. Ctenophores and most copepods (Acartia longiremis and 
Pseudocalanus acuspes) were located above the hydromedusa layer. Possible implications 
for copepod populations and energy transfer are discussed.

Jacobson, A. R., University of Colorado and NOAA Earth System Research Laboratory, 
Boulder, USA, andy.jacobson@noaa.gov;
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CO2 FLUX INVERSIONS WITHOUT PREDETERMINED ANTHROPOGENIC CARBON
We present here an inversion for surface fluxes of carbon dioxide using the global carbon 
survey from the JGOFS campaign. Unlike previous inversions, dissolved inorganic carbon 
(DIC) observations are not pre-separated into anthropogenic and natural carbon pools. 
Rather, these components are distinguished purely on the basis of their differing gradients 
as simulated by a suite of ocean circulation models. Previous CO2 flux inversions have re-
lied on a two-step interpretation of DIC observations. The first step is computation of the 
quasi-conservative C* tracer to account for biological transformations between organic 
and inorganic carbon. The second step is the partitioning of C* into anthropogenic and 
natural components, using the ΔC* technique of Gruber, Sarmiento, and Stocker (1996). 
This technique uses a basin-specific water mass analysis scheme and makes further as-
sumptions, including temporal constancy of air-sea disequilibrium. Surface flux inversions 
are then conducted independently on these two components, a technique that does not al-
low carbon to be transferred between the two pools. In contrast, the current inversion for 
total C* permits a flexible partitioning of carbon between anthropogenic and natural DIC 
pools as required by simulated transport. This technique not only allows us to test some 
assumptions of the ΔC* technique, but also yields a more realistic estimate of uncertainty 
in air-sea fluxes of CO2.

Jaeger, J. M., University of Florida/Geological Sciences, Gainesville, FL, USA, jaeger@
geology.ufl.edu;

Rosen, G. P., University of Florida/Geological Sciences, Gainesville, FL, USA;
Kramer, B., University of Florida/Geological Sciences, Gaineville, FL, USA;
Stoner, J., Oregon State University, Corvallis, OR, USA;
Cowan, E. A., Appalachian State University, Boone, NC, USA;
Channell, J., University of Florida/Geological Sciences, Gainesville, FL, USA
CROSS-MARGIN SIGNAL TRANSFER IN A GLACIAL SOURCE-TO-SINK 
SEDIMENTARY SYSTEM; BERING GLACIER, SOUTHERN ALASKA
The sedimentary signal generated by Little Ice Age advances of the Bering Glacier is ex-
amined.  Previous onshore studies (e.g., Wiles et al., 1999) documented Holocene Bering 

advance and retreat and the development of outwash plains.  The marine record of these 
events is evident in three jumbo cores from a transect along the inner continental shelf to 
the distal Surveyor Fan.  Chronologies were established using Pb-210 and C-14 supported 
by a sedimentary paleomagnetic record.  The LIA advance of the glacier doubled sediment 
accumulation along the inner shelf and increased coarse-grain, physically stratified sedi-
ment deposition, along with a ~doubling in magnetic susceptibility. In deep waters, the 
LIA period is represented by a similar increase in magnetic susceptibility, bulk density, and 
silt content.  The thickness of the LIA signal decreases exponentially from >30 m onshore 
to ~10 cm on the Surveyor Fan.  Within the temporal resolution of the geochronometers, 
the signal appears in all cores within decades to a few centuries after the onshore advance. 
The narrow shelf and energetic coastal ocean likely contribute to the relatively rapid signal 
propagation into deeper waters.

Jaffe, B. E., US Geological Survey, Santa Cruz, USA, bjaffe@usgs.gov;
Gelfenbaum, G., US Geological Survey, Menlo Park, USA, ggelfenbaum@usgs.gov
INVERSE SEDIMENT TRANSPORT MODELING TO LEARN HYDRODYNAMIC 
INFORMATION CONTAINED IN TSUNAMI DEPOSITS
Inverse sediment transport modeling of tsunami deposits is a young discipline that has 
enormous potential for developing a better understanding of tsunami flow characteristics. 
Here we present a simple model to calculate tsunami flow speed from deposits formed on 
gently sloping coastal plains. The underlying assumption is that portions of tsunami de-
posits are formed from sediment settling when flow speeds on land go to zero everywhere 
at the time of maximum tsunami inundation. The amount of sediment in suspension is 
assumed to be in equilibrium with the steady portion of the long-period, slowly-varying 
uprush portion of the tsunami. Spatial flow deceleration is assumed to be small and not 
contribute significantly to the tsunami deposit. Calculated tsunami flow speeds are more 
sensitive to variations in grain size of the deposit than deposit thickness. The model is test-
ed using field data from the 1998 Papua New Guinea tsunami. Calculated flow speeds of 
14 m/s are within 20% of those calculated using a 1-D inundation model and from applica-
tion of Bernoulli’s principle to water levels on buildings left standing after the tsunami.

Jahncke, J., PRBO Conservation Science, Petaluma, USA, jjahncke@prbo.org;
Elliott, M., PRBO Conservation Science, Petaluma, USA, melliott@prbo.org;
Saenz, B. L., Stanford University, Stanford, USA, blsaenz@stanford.edu;
Galbraith, M. D., Institute of Ocean Sciences, Sidney, Canada, GalbraithM@pac.dfo-mpo.

gc.ca;
Sydeman, W. J., Farallon Institute for Advanced Ecosystem Research, Petaluma, USA, 

wsydeman@comcast.net
EFFECTS OF CLIMATE VARIABILITY ON ZOOPLANKTON COMMUNITY 
STRUCTURE IN THE GULF OF THE FARALLONES, CALIFORNIA
We examined the zooplankton community structure in the Gulf of the Farallones in 2004 
and 2005.  We characterized the physical oceanography using CTD, and determined 
zooplankton species composition and abundance using nets.  We used cluster analysis, 
non-metric multidimensional scaling (NMDS) and indicator species analysis to explore 
patterns in community structure.  Cluster analysis showed two major groups.  Group 
1 included a cold water community while Group 2 included a warm water community.  
Species richness in Group 1 was greater than in Group 2.  Group 2 was divided in two 
groups: 2A included most samples collected in 2005 except for May 2005 which seg-
regated to 2B.  A 2-dimensional NMDS explained 81.4% of the variance in community 
structure.  Axis 1 was correlated with mixed layer depth and thermocline gradient, while 
Axis 2 was correlated with temperature and strength of the chlorophyll maximum.  The 
euphausiid Euphausia pacifica  was a strong indicator of the cold water group.  This study 
illustrates the dynamic nature of the zooplankton community which can change drasti-
cally in a relatively short period of time with negative effects to higher trophic levels.

Jahnke, D. B., Skidaway Institute of Oceanography, Savannah, USA, deb.jahnke@skio.usg.edu;
Nelson, J. R., Skidaway Institute of Oceanography, Savannah, USA, jim.nelson@skio.usg.edu;
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Savidge, W. B., Skidaway Institute of Oceanography, Savannah, USA;
Robertson, C. Y., Skidaway Institute of Oceanography, Savannah, USA;
Richards, M. E., Skidaway Institute of Oceanography, Savannah, USA;
Jahnke, R. A., Skidaway Institute of Oceanography, Savannah, USA, rick.jahnke@skio.usg.edu
INTEGRATING SEAFLOOR IRRADIANCE MEASUREMENTS INTO BENTHIC 
BIOGEOCHEMISTRY: DEMONSTRATING THE NEED FOR COASTAL OCEAN 
OBSERVATORIES
Permeable sediments on the Georgia continental shelf support high diagenetic and meta-
bolic activity despite very low standing stocks of organic carbon.  Benthic primary produc-
tion and advective pore water exchange have been identified as primary driving factors 
supporting this dynamic environment.  The Benthic Observatory Technology Testbed on 
the Mid-Shelf - Understanding Processes (BOTTOMS-UP) Project has installed a real-
time benthic observatory to directly determine the dynamics of benthic boundary layer 
(BBL) characteristics and processes.  Real-time, high resolution measurements of water 
column turbulence; stratification; and size, shape and orientation of seafloor bedforms 
have been implemented.  Ongoing observatory observations of mean currents, wave 
height, near-surface and near-bottom temperature, salinity, and photosynthetically avail-
able radiation (PAR) fluxes and above-water meteorological parameters complement these 
measurements.  Analysis of a 6-year, high resolution record of above water, near-surface 
and near-bottom PAR levels reveals the dynamics of benthic PAR flux.  The observed 
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seasonal patterns are not predicted by near-surface measurements, above-water measure-
ments or estimates of insolation, demonstrating that accurate assessment of the ecological 
and geochemical role of benthic production requires high-resolution in situ measurement.

Jahnke, R. A., Skidaway Institute of Oceanography, Savannah, USA, rick.jahnke@skio.usg.edu
DEVELOPING A CONSISTENT FRAMEWORK FOR QUANTIFYING CARBON 
EXCHANGES AT CONTINENTAL MARGINS
Continental shelf and slope (margin) systems are increasingly recognized as dispropor-
tionately important in global biogeochemical cycles and yet their inclusion in global flux 
models has been very limited.  In part this is because a single definition of the margin is 
not universally employed, resulting in confusion from a range of carbon exchange flux 
estimates.  In particular, the boundary between open-ocean and margin ecosystems is 
often placed at specific isobaths, e.g., 200m or 2000m, or at political boundaries such as 
the EEZ which do not correspond to regions of differing controlling processes.  Here it is 
argued that the ocean - margin boundary should reflect the location where the processes 
controlling ecosystem characteristics and fluxes transition between domination by margin 
processes such as coastal upwelling, lateral exchange, fresh water input and bottom fric-
tion, and domination by open ocean processes such as eddy pumping, vertical diffusive 
exchange and vertical particle sinking.  A relatively simple framework is presented here 
that considers both margin morphology and overall oceanographic setting and permits a 
more realistic integration and comparison of margin carbon fluxes.

Jaimes, B., University of Miami/RSMAS, Miami, USA, bjaimes@rsmas.miami.edu;
Shay, L. K., University of Miami, Miami, USA, nshay@rsmas.miami.edu
MODULATION OF HURRICANE-INDUCED MIXED LAYER COOLING IN GULF 
OF MEXICO’S MESOSCALE OCEANIC EDDIES.
Mesoscale oceanic eddies have been previously shown to impact the efficiency of hur-
ricanes to cool the ocean mixed layer (OML), affecting the hurricane energy source and 
inducing storm intensity fluctuations. Understanding the degree of hurricane-induced 
OML cooling in ocean eddies has important implications for oceanic feedback to hur-
ricane intensity. To illustrate this point, observations in the Gulf of Mexico during hurri-
canes Katrina and Rita (2005) and idealized numerical experiments of hurricane-induced 
OML entrainment in ocean eddies, underscore the importance of the OML topography 
on hurricane intensity changes. Both storms deepened to category 5 status during inter-
action with warm oceanic features, then weakened after encountering a cold eddy prior 
to making landfall. Profiler measurements indicated that during both storms, increased 
cooling (4-5 °C) was associated with shallower OML in cold eddies, while reduced cooling 
(<2 °C) occurred in thicker OML in warm oceanic features. This spatial variability, often 
not captured by satellite-derived sea surface temperature distributions that prevail in the 
GOM during the hurricane season, must be accounted for in coupled models to improve 
hurricane-induced OML cooling and intensity forecasting.

Jampana, V. S., University of Connecticut, Groton, USA, venkata.jampana@uconn.edu;
Edson, J. B., University of Connecticut, Groton, USA, james.edson@uconn.edu;
Fairall, C. W., NOAA/ESRL, 325 Broadway, Boulder, CO, USA, Chris.Fairall@noaa.gov
ENERGY FLUX AND THE DISSIPATION  DEFICIT IN  THE MARINE SURFACE LAYER
The evaluation of turbulent kinetic energy (TKE) budget equations over oceans is central 
to many studies on air-sea interaction. Although has been a number of studies to care-
fully evaluate the various terms of TKE budget, the problem is far from being closed.  For 
example, measurements from recent field programs suggest that the waves substantially 
modify the shear and pressure transport terms of the TKE budget in the wave bound-
ary layer where the wave induced stress is a considerable fraction of the total stress.  To 
illustrate this, we present results form the Marine Boundary Layers (MBL) and Coupled 
Boundary Layers and Air-Sea Transfer (CBLAST) field campaign where vertical profiles of 
means and fluxes measurements were made on the R/P FLIP and an Air-Sea Interaction 
Tower (ASIT). The dissipation of TKE is less that that predicted from Monin-Obukhov 
similarity for young seas, and this dissipation deficit decreases with wave age.  Our results 
indicate that the dissipation deficit is balanced, to large extent, by the transport terms. 
These findings are in consistent with the model of Janssen (1999) who showed that the 
sink of energy to growing wind waves can modulate the TKE budget through the diver-
gence of the pressure flux term. These results have a number of implications on studies 
that assume a balance between the production and dissipation terms over the oceans 
during conditions of both growing seas and swell.

Jan, S., National Central University, Jung-li, Taiwan ROC, senjan@ncu.edu.tw;
Tseng, Y., National Taiwan University, Taipei, Taiwan ROC, yhtseng@as.ntu.edu.tw;
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THE ORIGIN OF THE TAIWAN STRAIT CURRENT
Based on the water mass analysis, it has long been proposed that the Kuroshio branch cur-
rent from the Luzon Strait (LS) and the northern South China Sea (SCS) surface current 
are two major sources feed the northward-flowing Taiwan Strait current (TSC) in winter-
spring and summer-fall, respectively. However, the inference has rarely been correlated to 
the circulation of the source region, i.e. the LS and northern SCS, due to the insufficiency 
of observed current and hydrographic data. A two-way-nested North Pacific Ocean and 
East Asian seas model is adopted to examine the origin of the TSC. The model results 
reveal that the near surface Kuroshio current rarely flows directly into the Taiwan Strait 

from the LS in winter as previous speculated; instead the massive westward intrusion of 
Kuroshio forming the so-called loop current in the northern SCS provides high salinity 
mixed water to the southeastern Taiwan Strait. In summer, the modeled trajectories indi-
cate that the curved Kuroshio surface current in the LS hardly reaches the southeastern 
TS. The northeastward-flowing currents on the south China shelf carry the less saline 
water through the Taiwan Strait. The model-simulated trajectories are consistent with 
historical trajectories of Argos satellite-tracked drifters.

Janes, D. C., Memorial University, St. John’s, Canada, dcjanes@mun.ca;
Bourgault, D., Memorial University, St. John’s, Canada, danielb@physics.mun.ca
SILL PROCESSES IN THE SAGUENAY FJORD
Laterally-averaged nonhydrostatic numerical simulations are used to investigate internal 
wave generation and turbulence production near a sill in the Saguenay Fjord, Quebec. The 
results suggest that the conditions in this environment (current, stratification, topography) 
are favorable for the development of large-amplitude, tidally-driven, internal solitary waves 
(ISWs) and provide insights into where and when turbulent kinetic energy is produced. 
Guided by the results of the numerical simulations a field experiment was undertaken to 
observe ISWs remotely, with shore-based cameras, and directly, with current and turbu-
lence profilers. More than 20 internal wavetrains were encountered with many of them 
appearing to propagate cross-channel. Since a two dimensional model cannot resolve 
cross-channel motion the fate of such internal waves is of particular interest.

Janout, M. A., Institute of Marine Science, University of Alaska, Fairbanks, AK 99775, 
USA, janout@sfos.uaf.edu;

Danielson, S. L., Institute of Marine Science, University of Alaska , Fairbanks, AK 99775, 
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Royer, T. C., Center for Coastal Physical Oceanography, Old Dominion University, 
Norfolk, VA 23529, USA

ON THE NATURE OF THE 2006-07 WINTER COOLING ON THE NORTHERN 
GULF OF ALASKA SHELF
The 37-year temperature and salinity time series from the coastal hydrographic station 
GAK 1 on the northern Gulf of Alaska (GOA) shelf and NCEP meteorological data are 
used to describe the anomalous cooling of the winter 2006-07.  That cooling interrupted 
a ~1C/30 yr increase in deep (>150 m) temperatures on the shelf and resulted in spring 
2007 temperatures being >1C lower than normal throughout the water column.  The deep 
temperatures were the lowest observed since 1973.  Spring salinities were also anomalous, 
being fresher at depth and saltier at the surface, and consistent with abnormally strong 
winter mixing and decreased coastal freshwater discharge.  While anomalies in winter 
heat fluxes, wind mixing, and downwelling in the winter 2006-07 contributed to the cool-
ing, it also appears that low winter runoff reduced shelf stratification and enhanced deep 
mixing.  Our results underscore the sensitive dependence of temperature distributions on 
salinity for this shelf.  Anomalously cold waters persisted through fall 2007.  This observa-
tion, in conjunction with the evolving La Nina and a positive Arctic Oscillation Index 
suggest that the anomalous cooling may continue in the coming winter.

Janssen, F., Max-Planck-Institute for Marine Microbiology, Bremen, Germany, fjanssen@
mpi-bremen.de;

de Beer, D., Max-Planck-Institute for Marine Microbiology, Bremen, Germany, dbeer@
mpi-bremen.de

HEAVY METAL UPTAKE BY PERMEABLE SEDIMENTS
The sink-source characteristics of permeable river beds, following the release of heavy 
metals to surface waters, were investigated with stirred, cylindrical chambers. The ef-
fect of advective pore water transport on heavy metal fluxes was studied by comparing 
two stirring speeds, inducing (1) very low and (2) moderate rates of advection, and two 
sediments with different grain size and permeability, (1) coarse sand (0.5-1mm, K=3.4 
x10-10m2), and (2) medium sand (<0.5mm, K=3.6x10-11m2). The overlying water was spiked 
with Cadmium, Copper, Lead, and Nickel (250nmol L-1) and sampled over a period of 
3d. Heavy metals were generally scavenged at rates that followed the sequence Cu ≈ Ni < 
Cd < Pb. In both sediments, advection strongly enhanced uptake rates. The largest effect 
was found in the coarse sand, where moderate advective transport increased heavy metal 
uptake up to 4.5-fold, and where heavy metal concentrations dropped by up to 30% in the 
first hour. This implies, that in the case of heavy metal discharge to rivers, permeable beds 
are efficient filters, thereby passing on contamination from the pelagic to the benthic zone.

Janssen, T. T., Naval Postgraduate School, Monterey, USA, tjanssen@nps.edu;
Herbers, T. H., Naval Postgraduate School, Monterey, USA, thherber@nps.edu
EXTREME WAVES ON THE CONTINENTAL SHELF
Early scientific observers of monstrous waves on the oceans were often openly ridiculed. 
However, since the successful application of random process theory in the description of 
ocean waves, the existence of extremely large waves is no longer disputed. In fact, such 
giants should occur, just with low probability. But how rare are they really? Accumulated 
empirical evidence suggests that extreme waves are not as rare as the linear theory pre-
dicts. Nonlinear corrections have been shown to drive enhanced likelihood of extreme 
events in idealized wave fields, but the implications of non-Gaussian statistics for realistic 
sea states over variable depth are generally not well understood. In this study we present 
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a quantitative analysis of observations collected during the 1999 SHOWEX Experiment, 
and the recent MVCO2007 Experiment near Martha’s Vineyard. Our objective is to quan-
titatively investigate the statistics of extreme waves for a wide range of sea states and water 
depths (10-300m), and assess whether nonlinear theory adequately explains observed 
systematic deviations from Gaussian statistics. Thereto we compare observations to non-
Gaussian statistical theory [e.g. Mori & Janssen, JPO, 36, 1471-1483] and Monte-Carlo 
estimates with narrow- and full-bandwidth nonlinear theory. 

Janzen, C. D., Sea-Bird Electronics, Inc, Bellevue, USA, cjanzen@seabird.com;
Larson, N. G., Sea-Bird Electronics, Inc, Bellevue, USA, norge@seabird.com
ASSESSING THE CALIBRATION STABILITY OF OXYGEN SENSOR DATA ON 
ARGO PROFILING FLOATS USING ROUTINE WOCE MONITORING DATA FROM 
HOT
The Lagrangian APEX profiling Float 0894, equipped with an SBE 43F dissolved oxygen 
sensor, was deployed at the Hawaii Ocean Time Series Study site (HOT-ALOHA) in 2002. 
It returned 33 months later, affording two periods to evaluate the float’s dissolved oxygen 
sensor calibration and stability against concurrent HOT measurements. The float data 
were evaluated in two ways: 1) against Winkler-titrated water samples from the surface 
mixed layer and deeper density surfaces at the monitoring site; and 2) by the repeatability 
of the temperature-oxygen relationship in deep water. The difference in linear trends in 
near surface oxygen saturation measured by HOT versus the float and analyses on deep 
density surfaces indicates an SBE 43F drift less than 1 umol/kg. This result underscores the 
successful elimination of electrochemical drift in the SBE 43, which was common of old 
Clark implementations.

Jaramillo, S., University of Florida, Gainesville, USA, sjaram1@ufl.edu;
Sheremet, A., University of Florida, Gainesville, USA, alex@coastal.ufl.edu;
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Rogers, E., Naval Research Laboratory, Stennis, USA, rogers@nrlssc.navy.mil
MUD INDUCED WAVE-DISSIPATION IN THE ATCHAFALAYA SHELF, 
LOUISIANA, USA.
High-resolution measurements of wave, current, and cohesive sediment dynamics were 
collected on the Atchafalaya Shelf (Louisiana, USA) during spring 2006. Cross-spectral 
analysis of near-bottom velocities show changes in the bottom boundary layer dynamics 
associated with sediment reworking and the formation of near-bottom high turbidity lay-
ers. Net wave variance dissipation during these events reaches up to 60% over 4 km. In the 
wake of the storm the bottom boundary layer structure suggests the dominance of mud 
rheology over turbulence effects, consistent with the softening of the bottom sediment by 
wave action. To estimate the contribution of bottom-induced dissipation to wave evolu-
tion and separate it from other effects such as whitecapping, nonlinear wave interactions, 
and wind input, we use a modified version of SWAN that includes fluid-mud damping 
effects (Rogers and Holland, submitted). Mud induced wave dissipation is modeled based 
on formulations proposed in Ng (2000) and Winterwerp et al. (2007). References: Ng, 
C.O., 2000: Water waves over a muddy bed: a two-layer Stoke’s boundary layer model, 
Coastal Eng. 40 (3): 221-242. Rogers, E., T. Holland: A study of dissipation of wind-waves 
by viscous mud at Cassino Beach, Brazil: prediction and inversion. Submitted to Cont. 
Shelf Res. Winterwerp, J.C., R.F. de Graaff, J. Groeneweg, A.P. Luyendijk, 2007: Modelling 
of wave damping at Guyana mud coast, Coastal Eng., 54: 249-261.
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VARIATION IN PREDATOR INDUCED PLASTICITY AMONG POPULATIONS OF 
THE BARNACLE, CHTHAMALUS FISSUS
Chthamalus fissus  is a common barnacle found in the high intertidal of Southern 
California and Northern Baja California.  It has recently been shown that juvenile C. fissus  
develop a narrow operculum when exposed to the predatory snail, Mexacanthina lugubris 
and that narrow morphs are more likely to survive attack by this predator.  In the present 
study, we compared the degree of operculum plasticity among populations of C. fissus 
that differ in their history of exposure to the predator, M. lugubris.  The southern study 
site near Ensenada, Mexico falls within the historic northern limit of M. lugubris and so 
the C. fissus population there has been exposed to this predator for much longer than the 
two study populations to the north in San Diego and La Jolla, CA where the population 
abundance of M. lugubris has increased more recently.  We found that barnacles from 
the southern population develop significantly narrower operculum openings compared 
to barnacles from the two northern populations whose operculum widths do not differ.  
These data suggest that populations of C. fissus north of the historic northern range limit 
of M. lugubris may be more vulnerable to predation by this predator whose population 
continues to expand north.

Jarvis, B. S., University of West Florida, Pensacola, FL, USA, BMJARVIS@mactec.com;
Schwartz, M. C., University of West Florida, Pensacola, FL, USA, mschwartz@uwf.edu
EFFECTS OF ORGANIC CARBON LOADING ON COUPLED NITRIFICATION/
DENITRIFICATION IN ESTUARINE SEDIMENTS
The response of benthic microbial communities to simulated algal bloom conditions was 
studied using laboratory sediment incubations. Utilizing 15N tracer techniques, rates of 
coupled nitrification/denitrification and nutrient fluxes were measured through two levels 

of organic carbon additions. The addition of organic carbon substrate had a rapid and 
positive effect on denitrification rates as a whole, although the extent of this effect ap-
pears be dependent on the amount of carbon amended to the sediment. Incubation cores 
receiving the greatest amounts of organic carbon yielded N2 fluxes three to four times 
greater than control incubations. Microbial denitrification in these cores was greatest 
within 48 hours of carbon deposition. This shift in denitrification can be attributed to both 
autochthonous and allochthonous nitrate pathways, as 60-70% of denitrification resulted 
from coupled nitrification processes.  This rapid benthic response suggests that denitrifi-
cation is significantly enhanced during the initial stages of a phytoplankton bloom, and is 
an important pathway for the removal of estuarine nitrate.

Jaspers, C., National Environmental Research Institute, Roskilde, Denmark, coj@dmu.dk;
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MESOZOOPLANKTON DISTRIBUTION ACROSS THE SOUTHERN INDIAN 
OCEAN WITH EMPHASIS ON APPENDICULARIANS
Mesozooplankton distribution across the Southern Indian Ocean and, in particular, ap-
pendicularia abundances and trophic interactions in the oligotrophic ocean area, is poorly 
described. We investigated the distribution of the two major mesozooplankton groups, 
appendicularians and copepods, across the Southern Indian Ocean. Copepod nauplii, co-
pepodites (including adults) and appendicularians dominated the mesozooplankton com-
munity > 20 µm (max. 26,432, 15,946 and 1,611 individuals m-3, respectively). Copepodites 
were most abundant off South Africa facing Agulhas current and Southern Ocean waters 
while decreasing toward subtropical/tropical areas. Appendicularians showed the inverse 
pattern. The overall size distributions were very small, especially appendicularians with 
90% < 320 µm in trunk length but showing increasing average sizes towards warmer 
waters. We conclude that the < 200 µm mesozooplankton fraction is of significant impor-
tance and should therefore been taken into account in future investigations concerning 
open ocean areas. We present a statistical model to evaluate mesozooplankton abundanc-
es and biomasses in relation to food regimes (microbial loop components, fractionated 
chlorophyll), physical and biological settings to conclude about the role of appendicular-
ians in the food web.

Jauhari, P., University of Trinidad and Tobago, Chaguramas, Trinidad and Tobago, jauhari.
pratima@gmail.com;
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PRELIMINARY OCEANOGRAPHIC STUDIES AROUND TRINIDAD AND TOBAGO
In 13 stations sampled [CORE Project 1990], diatoms were predominant species. Faunal 
diversity varied from 14-25 in the vertical and 8-22 in horizontal samples. High silicates 
concentrations [1.0µ mol dm-3] in the surface waters were associated with low salinities 
presumably due to Orinoco river. The concentration of Chl a on the surface varied from 
0.003 to 0.957 mg m-3. Two water masses – high saline sub-tropical underwater and low 
saline Antarctic intermediate water were observed. The rising isotherms near north coast 
at 50 m indicated upwelling. Bathymetric profiles showed sea bed devoid of sediments, 
piercement structures rising from beneath 30 m sediments and indication of turbidity 
currents. The data collected by oil companies, on the west and east coast of Trinidad have 
been used to reconstruct the structural and sedimentary history of the basins. However, 
there is need to study the area for oceanographic parameters in view of the active mix-
ing processes in the region, the fluxes of nutrients and trace metals and influence of the 
Orinoco and Amazon rivers discharge.
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EFFECTS OF CLAY MINERALOGY ON RETENTION AND MOBILITY OF 
ANTHROPOGENIC RADIONUCLIDES IN PUERTO RICO
Radionuclides, such as 137Cs, can be traced by observing sediment mineralogy. Sediments 
from Vieques and Rincon, Puerto Rico were tested to examine the retention capability 
of radionuclides. Beginning in 1944 and continuing until 2003, Vieques was used as an 
ammunitions facility and bombing range. If 137Cs is retained here, there are sediments 
present that may also retain depleted Uranium. The BONUS Facility, a nuclear power 
plant located in Rincon, operated in the 1960s and was decommissioned and shut down 
completely by 1970, partly due to its 106 unintentional reactor shutdown. Sediment min-
eralogy was studied here to determine if the power plant was properly cleaned after its de-
commissioning. Gamma spectroscopy results indicated activity of 137Cs in the sediments 
of Vieques and Rincon. X-ray diffraction analysis indicated that both sites contain the clay 
smectite, which will facilitate radionuclide retention. Since Vieques sediments contain 
137Cs and smectite, they also have the capability to retain other common radionuclides. 
Retention of 137Cs at Rincon can be from two sources: global fallout or the radioactive 
material that was not removed.

Jayne, S. R., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, sjayne@
whoi.edu;

Hogg, N. G., Cornell University, Ithaca, NY, USA, nhogg@whoi.edu;
Rainville, L., Applied Physics Lab / University of Washington, Seattle, WA, USA, lrain-

ville@whoi.edu;
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Waterman, S. N., MIT/WHOI Joint Program, Cambridge, MA, USA, snw@mit.edu;
Donohue, K. A., University of Rhode Island, Narragansett, RI, USA, kdonohue@gso.uri.edu;
Watts, D. R., University of Rhode Island, Narragansett, RI, USA, rwatts@gso.uri.edu;
McClean, J. L., Scripps Institution of Oceanography, La Jolla, CA, USA, jmcclean@ucsd.edu;
Maltrud, M. E., Los Alamos National Laboratory, Los Alamos, NM, USA, maltrud@lanl.gov;
Qiu, B., University of Hawaii at Manoa, Honolulu, HI, USA, bo@soest.hawaii.edu;
Hacker, P., University of Hawaii at Manao, Honolulu, HI, USA, phacker@hawaii.edu
RECIRCULATION IN THE KUROSHIO EXTENSION
Observations from the Kuroshio Extension System Study (KESS) demonstrate the ex-
istence of recirculation gyres flanking the Kuroshio Extension. The KESS program had 
its observational stage over a 2-year period from June 2004 - June 2006 during which an 
array spanning the jet axis consisting of current meter moorings and inverted echo sound-
ers equipped with near-bottom pressure and current sensors was deployed, additionally 
profiling floats were released.  In the KESS observations we have found evidence for baro-
tropic recirculation gyres both to the south and for the first time north of the jet.  Direct 
evidence comes from the moored current meters, which show an eastward flow under 
the surface jet flanked by a barotropic westward flow in the abyssal ocean to the north and 
south of the jet.  The existence of a pair of recirculation gyres is also suggested by maps of 
the echo sounder and float data.  Additional evidence for the recirculation gyres comes 
from the analysis of an eddy-resolving model simulation of the region. Estimates of the 
gyre transports are computed and the dynamics of the recirculation gyres are explored.

Jedlovec, G., NASA/MSFC, Huntsville, USA, gary.jedlovec@nasa.gov;
Vazquez, J., NASA/JPL, Pasadena, USA, jorge.vazquez@jpl.nasa.gov;
Armstrong, E., NASA/JPL, Pasadena, USA, ed.armstrong@jpl.nasa.gov
A NEW ENHANCED SEA SURFACE TEMPERATURE COMPOSITE FOR USE BY THE 
SHORT TERM PREDICTION RESEARCH AND TRANSITION (SPORT) ACTIVITY
The work seeks to integrate data sets from the Global Data Assimilation Experiment 
(GODAE) High Resolution Sea Surface Temperature (SST) Pilot Project (GHRSST-PP) 
into the Short Term Prediction Research and Transition (SPoRT) NASA activity. The 
work presented will show an enhancement to the current MODIS 1km product based on 
the availability of Level 2P (L2P) data from the GHRSST-PP Project. The enhancement 
consists of three parts: 1) Development of 1km composite data sets for both the West and 
East Coasts of the United States, including the Gulf of Mexico. 2) Integration  of micro-
wave  AMSRE data to reduce the latency of the composite. 3) Addition of error charac-
teristics to the composite maps Results will be shown comparing the enhanced products 
to previous SST composites. Comparisons with in-situ data will be used to determine 
the improvements of the enhanced composites.  The new products are being planned for 
transition into SPoRT to support operational activities which include numerical weather 
forecasting and fisheries.

Jeffery, C. D., National Oceanography Centre, Southampton, United Kingdom, cdj200@
noc.soton.ac.uk;

Robinson, I. S., National Oceanography Centre, Southampton, United Kingdom, isr@noc.
soton.ac.uk;

Woolf, D. K., Environmental Research Institute, Thurso, United Kingdom, david.woolf@
thurso.uhi.ac.uk;

Donlon, C. J., Met Office , Exeter, United Kingdom, craig.donlon@metoffice.gov.uk
THE DIURNAL RESPONSE OF SST AND AIR-SEA CO2 EXCHANGE TO PHASE-
DEPENDENT WIND SPEED AND CLOUD COVER
A 1d turbulence closure model was forced with idealized wind and cloud profiles to inves-
tigate the sensitivity of the diurnal response and air-sea CO2 transfer at low to moderate 
wind speeds. Phase-dependent wind speed and cloud fraction with respect to solar insola-
tion are important for determining the magnitude and shape of the diurnal variability 
and the depth of the diurnally mixed layer. Results showed that maximum wind stress 12 
hours out of phase with solar insolation could double the diurnal temperature difference 
(delta T), but in the same case the CO2 flux was far less sensitive (reduced by 4%). Exact 
calculations of CO2 flux, using a physically based transfer velocity (k), are compared to 
simplified calculations using nighttime temperatures and average wind speed. Net daily 
CO2 flux was underestimated if average values were used due to the non-linear relation-
ship between wind speed and k, which was further enhanced by diurnal processes and 
subsequent convective overturning. However, in cases of large delta T this discrepancy 
was reduced as the effects on solubility and k act in opposite directions. 

Jeffery, N., Los Alamos National Laboratory, Los Alamos, USA, njeffery@lanl.gov;
Wingate, B., Los Alamos National Laboratory, Los Alamos, USA;
Kurien, S., Los Alamos National Laboratory, Los Alamos, USA
THE IMPORTANCE OF TILTED ROTATION IN BAROCLINIC AND SYMMETRIC 
INSTABILITIES
Stably stratified and rotating flow in the ocean is subject to baroclinic and symmetric 
shear instabilities.  Stone (1971) hypothesized that the Richardson number (ratio of strati-
fication to shear) determines regimes of dominance for each instability as well as regimes 
of overlap, and concludes that the hydrostatic baroclinic instability is  most important at 
large scales.  In Stone’s analysis, however, tilted planetary rotation was not considered, and 
fully nonhydrostatic effects, which may play an important role in regional and, potentially, 
next generation global ocean models, was not assessed. We examine the fully nonhydro-
static inviscid Boussinesq equations with tilted planetary rotation and revisit the baroclinic 

and symmetric instabilities in Stone’s framework. A thermal Rossby number (or barocli-
nicity) parameterizes nonhydrostatic effects.  In contrast to the results of Stone, we find 
that for baroclinicities of 1 to 10, the hydrostatic approximation reduces growth rates for 
both instabilities while increasing wavelengths.  Our results indicate that for resolutions of 
order 10 km, only instabilities with high baroclinicities are resolved, i.e. strictly hydrostatic 
and baroclinic.  However, at the km scale, inclusion of both nonhydrostatic terms, tilted 
rotation and vertical velocity acceleration, is critical.

Jeffrey, W. H., University of West Florida, Pensacola, USA, wjeffrey@uwf.edu;
Baldwin, A. J., University of West Florida, Penacola, USA, Amy.Baldwin@dep.state.fl.us;
Heinze, A., Temple University, Philadelphia, USA, aheinze@temple.edu;
Macaluso, A., Temple University, Philadephia, USA, amy.macaluso@temple.edu;
Moeller, R., Miami University, Oxford, USA, moellere@muohio.edu;
Neale, P. J., Smithsonian Environmental Research Center, Edgewater, USA, nealep@si.edu;
Pakulski, J. D., University of West Florida, Pensacola, USA, jdeanpakulski@gmail.com;
Phillips-Kress, J., Smithsonian Environmental Research Center, Edgewater, USA, jessedi-

ego@gmail.com;
Porter, J. H., University of the Sciences in Philadelphia, Philadephia, USA, ja.porter@usip.edu;
Sanders, R., Temple University, Philadelphia, USA, robert.sanders@temple.edu
THE EFFECTS OF UV AND TEMPERATURE ON MICROBIAL COMMUNITY 
STRUCTURE IN A TEMPERATE LAKE
UV effects are temperature independent while their enzymatic repair may be temperature 
dependent. This may be particularly important in temperate lakes when spring water 
temperatures are still cold while UV is relatively high. We manipulated temperatures and 
UV exposures in microbial communities from Lake Giles, PA during April when initial 
water temperatures were approximately 5 degrees. Microbial community structure was 
monitored via microscopy for phytoplankton and TRFLP of 16S rDNA genes for bacterio-
plankton. The initial phytoplankton assemblage was dominated by Ankistrodesmus and 
small chlorophytes. By day 4, the phytoplankton abundances declined dramatically in the 
treatment incubated at lake temperature with UV, but species composition tracked that 
in the lake. Abundances in the other treatments remained similar to the initial sample. 
Ankistrodesmus dominance increased in the elevated temperature treatment with UV. 
Lower temperature samples shielded from UV favored larger chlorophytes; warmer treat-
ments tracked the lake. Bacterial community changes were significant and treatment 
dependent. In UV shielded treatments, bacterial communities changed most within 4 
days, while treatments receiving UV had even greater changes, but not until day 7.

Jeffries, M. A., Bermuda Institute of Ocean Sciences, St.George, Bermuda, marlene.jef-
fries@bios.edu;

Bates, N. R., Bermuda Institute of Ocean Sciences, St.George, Bermuda, nick.bates@bios.edu
GLOBAL ESTIMATES OF NET COMMUNITY PRODUCTION  (NCP) ESTIMATED 
FROM SEASONAL CLIMATOLOGICAL MAPS OF INORGANIC CARBON DATA.
The global seasonal variability of upper ocean inorganic carbon parameters was used to 
estimate global rates of net community production (NCP). Multiple linear regression 
(MLR) methods were used to interpolate and extrapolate the temporally and geographi-
cally limited dissolved inorganic carbon (DIC) and total alkalinity (TA) data (collected as 
part of the WOCE cruises in the 1990’s) to the global ocean using other climatological 
hydrographic and biogeochemical data. The resultant climatological model has a temporal 
resolution of monthly, spatial resolution of 1° and vertical resolution throughout the wa-
ter-column. Model uncertainty is evaluated by comparing our data to ocean carbon data 
collected at time-series such as HOT and BATS, and cruise data from the Arabian Sea, 
Indian Ocean and Southern Ocean, for example. Estimates of air-sea CO2 gas exchange, 
vertical diffusion, entrainment and detrainment, and horizontal advection were used to 
compute global rates of NCP through mass balance approaches. Our estimates of global 
NCP were 11.8 +/_ 5 Pg year-1, which we compare to estimates from other approaches, 
including Jin et al., 2007 and Najjar et al., 2007.

Jenkins, B. D., University of Rhode Island Department of Cell and Molecular Biology, 
Kingston, USA, bjenkins@uri.edu;

Fulweiler, R. W., Louisiana State University, Baton Rouge, USA, wally1@lsu.edu;
Fogarty, C., University of Rhode Island Department of Cell and Molecular Biology, 

Kingston, USA, caitlin.fogarty@gmail.com;
Nixon, S. W., University of Rhode Island Graduate School of Oceanography, Narragansett, 

USA, swn@gso.uri.edu
ELUCIDATING CONTROLS ON ESTUARINE SEDIMENT NITROGEN CYCLING 
PROCESSES USING GENE ACTIVITY AND FLUX MEASUREMENTS
Denitrifiers in coastal and estuarine sediments remove anthropogenic inputs of nitrogen 
(N).  N-fixers are not thought to be active in nitrogen-loaded ecosystems, however, the 
sediments in Narragansett Bay recently switched from being an N sink to a net N source 
from N-fixation.   This switch in sediment microbial activity may be coupled to decreased 
bethic organic deposition.  To better understand controls on benthic N cycling processes, 
we are following functional gene activity for nitrogen fixation and denitrification in 
combination with N-flux measurements from Bay sediments and in cores maintained in 
mesocosm experiments with manipulations of temperature and organic matter loading. 
Expression of nitrogenase sequences (nifH) is evidence of active N-fixation and correlates 
with decreased organic matter deposition. These sequences are related to nifH genes from 
cultivated sulfate reducers.  In samples with low nifH expression, denitrification genes 
(nirS and nirK) are expressed. We are using quantitative PCR methods to compare gene 
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activity levels across nutrient loading gradients. These experiments should help elucidate 
how biogeochemical cycles of N, C and sulfur are linked and how changing environmental 
conditions impact microbial N cycling.

Jenkins, W. J., Woods Hole Oceanographic Institution, Woods Hole, USA, wjenkins@
whoi.edu;

Stanley, R. H., Woods Hole Oceanographic Institution, Woods Hole, USA, rstanley@whoi.edu
THE HELIUM-3 FLUX GAUGE IN THE SUBTROPICAL NORTH ATLANTIC: WHAT 
DOES IT TELL US ABOUT NUTRIENT FLUXES AND NEW PRODUCTION IN AN 
OLIGOTROPHIC GYRE?
The apparent correlation between tritiugenic helium-3 and nutrients within the North Atlantic 
subtropical main thermocline can be used in combination with surface mixed layer measure-
ments to estimate the flux of thermocline nutrients to the subtropical gyre euphotic zone. 
We report observations extending over a period almost 3 decades. The flux thus estimated is 
approximately 0.9 moles of nitrogen per square meter per year, and appears to be significantly 
larger than tracer-based estimates of net community or export production near Bermuda. We 
discuss the reasons for this apparent difference and suggest that the dilemma can be resolved by 
consideration of the characteristic time-scales and timing of the underlying processes. We pres-
ent the observational evidence for these conclusions, and frame them within a quasi-Lagrangian 
one-dimensional upper ocean model that emulates these processes.

Jenkyns, R. L., University of Victoria, Victoria, Canada, reyna@uvic.ca;
Kunze, E. L., University of Victoria, Victoria, Canada, kunze@uvic.ca
MOMENTUM TRANSFER BETWEEN SEMIDIURNAL INTERNAL WAVES AND 
SUBINERTIAL FLOW AT A DISSIPATING SURFACE REFLECTION
Full-depth profile data depicts semidiurnal internal waves radiating from Mendocino 
Escarpment. Previous analysis shows an energy-flux convergence at the station closest 
to the first surface reflection (Althaus et al., 2003). A plausible interpretation is that this 
energy is dissipated by superposition of the incident and reflected waves. Momentum 
flux is also diminished after the reflection. Because there is no profile data in the super-
position region, a theoretical approach is used to overcome the data gaps. Assuming no 
zonal dependence, constant stratification and linear decay over the dissipation region, this 
forcing is evaluated with parameters specific to Mendocino Escarpment data. Both super-
position and dissipation can cause momentum flux divergence forcing. Comparisons with 
remaining forces at Mendocino Escarpment enable a more thorough understanding of 
momentum transfer. When zonal dependence is included, the zonal velocity is no longer 
out of phase with the meridional and vertical velocities. As a result, all the momentum 
flux divergences in the u-momentum equation remain, and the complexity of the scaling 
arguments increases. Reference: Althaus, A., E. Kunze, and T. Sanford, 2003: Internal tide 
radiation from Mendocino Escarpment. Journal of Physical Oceanography, 33, 1510-1527.

Jennings, R. M., University of Connecticut, Avery Point, Groton, CT, USA, rob.jennings@
uconn.edu;

Hopcroft, R. R., University of Alaska, Fairbanks, Fairbanks, AK, USA, hopcroft@ims.uaf.edu
PHYLOGENETICS AND GLOBAL GENETIC DIVERSITY OF PTEROPODS 
(PELAGIC MARINE SNAILS)
Pteropods, or pelagic snails, comprise about 110 species of shelled (thecosome) and shell-less 
(gymnosome) gastropod mollusks that are entirely planktonic.  The group’s taxonomy has a 
long history of revision and reinvention by morphologists and molecular biologists, alternate-
ly arguing for cohesion of Thecosomata and Gymnosomata (i.e. a monophyletic Pteropoda) 
versus multiple radiations of gastropods into the pelagic realm.  While many species have 
been reported to occur in every major ocean basin, it is unclear whether such cosmopolitan 
distributions reflect true genetic cohesion on a global scale.  We present genetic data from 
nearly half of the described pteropod species collected from the Sargasso Sea (western North 
Atlantic Ocean) in 2006, Australia and adjacent sub-Antarctic regions in 2007, and elsewhere.  
The high diversity of species in this dataset brings to light new insights regarding pteropod 
radiation and phylogeny, as well as cryptic speciation and population diversity.

Jensen, J. K., Norwegian Defense Research Establishment, Horten, Norway, Jan-Kristian.
Jensen@ffi.no

OCEANOGRAPHIC FEATUES IN THE NORWEGIAN TRENCH
Results from water mass and cluster analysis of the North Sea is presented, with particular 
emphasis on dynamical features in the Skagerrak/Norwegian Trench area. The wind- 
and density driven circulation within the North Sea is modulated by the topography of 
the Norwegian Trench. The Norwegian Coastal Current (NCC) originates in Skagerrak 
and transports low-salinity water along the coast of Norway. The strength as well as the 
vertical and horisontal extent of the density driven NCC shows a seasonal pattern which 
is largely wind controlled. Meso-scale features (front meandering, filaments, eddies and 
upwelling) occur frequently within the trench. These results are used in the ongoing work 
on construction of feature models (FM) that capture the essential dynamics of the area, 
following the 

Jeon, D., Korea Ocean Research & Development Institute, Ansan, Republic Of Korea, 
dcjeon@kordi.re.kr;

Kim, E., KORDI, Ansan, Republic Of Korea, eung@kordi.re.kr;
Shin, C. W., KORDI, Ansan, Republic Of Korea, cwshin@kordi.re.kr

THE ANNUAL VARIABILITY OF NORTH EQUATORIAL CURRENTS MEASURED 
IN THE NORTHWESTERN PACIFIC OCEAN
Hydrographic survey and ADCP measurements were carried out by KORDI team during 
the Hawaii to Northwestern Pacific cruises between August 25 and September 30, 2006 
and between September 1 and October 17, 2007. Long-term currents were also measured, 
which were obtained by moored current-meters for one year between the two cruises. 
The total survey area can be classified into four regions by the overall temperature-salin-
ity characteristics: 1) central N. Pacific (CP) region from Hawaii to Chuuk, Micronesia, 
2) North Equatorial Current (NEC) region between 130E and 135E, 3) at the east and 
northeast off Philippines, 4) and in the middle of the Kuroshio path in the East China Sea. 
Consistent westward flows were measured in the upper layer by ADCP, which primarily 
represented the North Equatorial Currents (NEC) across the longitudes 135E and 130E, 
except near the northern tip from 18N to 20N at 130E, where the currents flow in the op-
posite direction (eastward). The time series of the currents obtained from the five current-
meters at 135E longitude, 12.5N latitude were analyzed and compared one another, which 
had been moored at the depths of 500m, 1000m, 1500m, 2000m, and of 2500m for about a 
year (from September 2006 to September 2007).

Jessup, A. T., University of Washington, Seattle, USA, jessup@apl.washington.edu
COHSTREX: THE COHERENT STRUCTURES IN RIVERS AND ESTUARIES 
EXPERIMENT
Coherent structures in rivers are generated by the interaction of the flow with bathymetric 
and shoreline features. These coherent structures produce surface signatures that can be 
detected and quantified using remote sensing instruments such as infrared (IR) cameras 
and microwave radars.  Furthermore, the existing evidence suggests a number of relation-
ships between coherent structures and flow characteristics that have the potential to allow 
flow parameters to be inferred from remote measurements. The Coherent Structures in 
Rivers and Estuaries Experiment, or COHSTREX is a five-year, multi-institutional col-
laboration to determine the extent to which the remotely-sensed signatures of coherent 
structures can be used to initialize and constrain predictive models for river and estuarine 
flows.  Here we present an overview of the project, which is a unique combination of 
closely coupled field and numerical model experiments to predict, interpret, characterize, 
and understand coherent structures.  The project includes two major field experiments 
with both in situ and remote sensing measurements on the Snohomish River near Everett, 
WA.  We introduce the results from the first experiment in 2006 and outlines plans for the 
second experiment scheduled for the summer of 2008.

Jewett, S., University of Alaska Fairbanks, School of Fisheries and Ocean Sciences, 
Fairbanks, USA, jewett@ims.uaf.edu;

Hamazaki, T., Alaska Department of Fish and Game, Commercial Fisheries Division, 
Anchorage, USA, toshihide_hamazaki@fishgame.state.ak.us;

Danielson, S., University of Alaska Fairbanks, School of Fisheries and Ocean Sciences, 
Fairbanks, USA, seth@ims.uaf.edu;

Weingartner, T., University of Alaska Fairbanks, School of Fisheries and Ocean Sciences, 
Fairbanks, USA, weingart@ims.uaf.edu

RETROSPECTIVE ANALYSES OF NORTON SOUND, ALASKA BENTHIC FAUNA
This study retrospectively examined evidence of changes in distribution and abundance of 
benthic epifauna and demersal fishes of Norton Sound Alaska, northeast Bering Sea from 
1976 to 2006, based on triennial bottom-trawl surveys. Throughout the period, average 
bottom temperature did not increase, rather, it decreased by 2 0C, and overall abundance 
index increased exponentially by 370 % with annual rate of 3 % per year. Out of 40 se-
lected species/taxa, 35 showed positive increase. Of those, 16 showed r > 0.5. However, 
those trends had no significant correlations with any global ocean climate indices, such 
as AO, PDO, SOI, NP, PNA, or 19 physical or oceanographic variables specific to Norton 
Sound. There also were dramatic changes in species or taxa composition. About 70 % of 
fauna was dominated by sea stars, of which Asterias amurensis was the most dominant. 
The data suggest that Norton Sound benthic fauna has not been significantly affected by 
climate changes.

Ji, R., Woods Hole Oceanographic Institution, Woods Hole, USA, rji@whoi.edu;
Davis, C. S., Woods Hole Oceanographic Institution, Woods Hole, USA, cdavis@whoi.edu;
Chen, C., University of Massachusetts Dartmouth, New Bedford, USA, c1chen@umassd.edu;
Townsend, D. W., University of Maine, Orono, USA, davidt@maine.edu;
Mountain, D. G., National Marine Fisheries Service, Woods Hole, USA, dmountain@

capecod.net;
Beardsley, R. C., Woods Hole Oceanographic Institution, Woods Hole, USA, rbeardsley@

whoi.edu
INFLUENCE OF SCOTIAN SHELF WATER INFLOW ON PHYTOPLANKTON 
DYNAMICS IN THE GULF OF MAINE: DATA ANALYSIS AND MODELING
Continental shelf waters from the Labrador Sea to the Mid-Atlantic Bight experienced 
significant freshening in the late 1990s, likely caused by increasing glacial melting and 
enhanced precipitation and river runoff at higher latitudes (as a result of climate change).  
The freshening of the ocean can alter circulation and stratification of shelf waters and 
may influence the phytoplankton dynamics and ecosystem productivity. We used a 3-D 
coupled biological-physical model to examine the influence of freshening on the timing 
and magnitude of phytoplankton blooms and primary productivity in the Gulf of Maine/
Scotian Shelf region. The model captured the general pattern of westward propagation of 
spring phytoplankton blooms from the Scotian Shelf to the western Gulf of Maine, con-
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sistent with the observed increasing sea surface salinity and associated decreasing stability 
of the water column. The model showed that increased freshening can further enhance 
the spatial gradients in timing by stimulating earlier blooms upstream (the Scotian Shelf ), 
but has less impact downstream (the western Gulf of Maine).  The model results suggest 
that surface water freshening may impede winter convection and decrease nutrient supply 
from deep water to the surface, thus influencing the overall seasonal primary productivity.

Jiang, C., University of Washington, Seattle, USA, chuanlij@ocean.washington.edu;
McPhaden, J., PMEL NOAA, Seattle, USA, Michael.J.Mcphaden@noaa.gov;
Thompson, L., University of Washington, Seattle, USA, luanne@ocean.washington.edu;
Kelly, K., Applied Physics Lab, UW, Seattle, USA, kkelly@apl.washington.edu
DO SOUTHERLY WINDS CONTROL THE LATITUDINAL ASSYMMETRY IN THE 
SEASONAL CYCLE OF THE SST IN THE EASTERN PACIFIC?
It has been hypothesize that during the fall southerly winds initiate the latitudinal asymmetry 
in the sea surface temperature about the equator in the eastern Pacific with southerly winds 
forcing northward currents that act to create the asymmetry. However, observations along 
95{o} in the Pacific ocean during EPIC (Eastern Pacific Investigation of Climate processes) 
show that from March 2000 to March 2003, when the winds were southerly between June 
and December, meridional currents were southward north of the equator.  A three-di-
mensional ocean model forced by QuikSCAT winds, ISCCP shortwave, and NCEP2 other 
atmospheric variables was consistent with the observational analysis. The momentum budget 
was analyzed in the model to investigate the dynamics that result in the currents being in the 
opposite direction to the southerly winds. Preliminary results suggest that in the meridional 
momentum budget, the southerly wind stress is balanced by a meridional pressure gradient 
and that advection of southward momentum into the mixed layer from below is important in 
maintaining the near surface currents against the southerly winds.

Jiang, H., Woods Hole Oceanographic Institution, Woods Hole, MA 02543, USA, hsji-
ang@whoi.edu;

Paffenhöfer, G. A., Skidaway Institute of Oceanography, Savannah, GA 31411, USA, 
Gustav.Paffenhofer@skio.usg.edu

COMPUTATIONAL FLUID DYNAMICS SIMULATIONS OF PROTIST SINKING, 
SWIMMING, JUMPING, OR INTERACTING WITH EACH OTHER
The original motivation of this work was to quantify the spatio-temporal hydrodynamic 
signals created by a ciliate swimming nearby an ambush-feeding Oithona plumifera 
female and to understand the role of hydrodynamic signal detection in mediating the 
copepod’s capture behavior.  As a result, a suite of hydrodynamic numerical models were 
developed for simulating flow created by several groups of protists at their body scales. 
The model constructions were based on published information on body forms, propulsion 
machineries and global motility patterns of considered microorganisms. Flows of differ-
ent complexities were simulated ranging from flow surrounding a phytoplankton settling 
from rest, flow created by a model flagellate, dinoflagellate or ciliate in steady swimming, 
flow behind a model ciliate jumping from a stationary position, to hydrodynamic interac-
tion between two self-propelled protists in close proximity. Results of flow patterns (with 
comparison to the stresslet model), mechanical energy consumption, mass transfer, and 
hydrodynamic signal generation will be reported. It would be interesting to apply these 
models to investigate the small-scale biological-physical-chemical interactions associated 
with these microorganisms, many of which are important players in the microbial loop.

Jiang, L., University of Delaware, Newark, DE, USA, leonjld@udel.edu;
Breaker, L. C., Moss Landing Laboratory, Moss Landing, CA, USA, Lbreaker@comcast.net;
Yan, X. H., University of Delaware, Newark, DE, USA, xiaohai@udel.edu;
Tseng, Y. H., National Taiwan University, Taipei, Taiwan ROC
AN UPWELLING COMPARATIVE STUDY BETWEEN US WEST AND EAST 
COAST WITH A DEVELOPMENT OF AN IMPROVED UPWELLING INDEX AND 
NUMERICAL MODELS
Coastal upwellings off idealized US west and east coasts with different shelf widths are 
compared using a 3-D numerical model, with both hydrostatic and non-hydrostatic versions 
studied and compared. The results show that 1.the distance of the upwelling front is propor-
tional to both the strength and the duration of the wind forcing; 2.wide shelves do not prevent 
upward motion, but it reduces the sea surface temperature drop mainly due to lack of cold 
water supply at depth. To further compare the two different upwelling areas, an improved 
upwelling index, Upwelling Velocity Index (UVI), based on Ekman theory is derived from the 
divergence of the Ekman transport. It successfully estimates the vertical velocities on a shal-
low east coast shelf. The results are in good agreement with vertical velocities produced by a 
numerical model, with a correlation of 0.8. Being applicable to both U.S. east and west coasts, 
the UVI shows the coastal upwelling velocity along the east coast will typically be an order of 
magnitude smaller than upwelling along west coast due to the different shelf slopes.

Jiang, L. Q., University of Georgia, Athens, GA, USA, lqjiang@uga.edu;
Cai, W. J., University of Georgia, Athens, GA, USA, wcai@uga.edu;
Wang, Y., University of Georgia, Athens, GA, USA, ycwang@uga.edu
CARBON DIOXIDE DEGASSING IN RIVER- AND MARINE-DOMINATED 
ESTUARIES: IMPORTANCE OF FRESHWATER RUNOFF
The partial pressure of carbon dioxide (pCO2) and other inorganic carbon parameters were 
measured during both high tide and low tide in the surface water of three salt marsh estu-
aries off Georgia, USA from September 2002 to May 2004. Of the three estuaries, Sapelo 

and Doboy Sounds are marine-dominated estuaries that receive little freshwater besides 
precipitation, while Altamaha Sound is a typical river-dominated estuary that is dominated 
by freshwater runoff. During all of the sampling months, the three estuaries were super-
saturated in CO2 with respect to the atmosphere (39.5-342.5 Pa, or 390 - 3380 μatm) due to 
inputs from intertidal marshes and freshwater runoff. Overall, the pCO2 in the river-domi-
nated estuary is much higher than that in the marine-dominated estuaries. The calculated 
annual air-water CO2 flux in Altamaha Sound (88.8 mmol m-2 d-1) is 2-3 times of those 
of Sapelo and Doboy Sounds (36.9-38.0 mmol m-2 d-1). The higher CO2 degassing in the 
river-dominated estuary is fueled by the extra CO2 loading from freshwater runoff. Due to 
the large differences of the air-water CO2 fluxes in river- and marine-dominated estuaries, 
the current estimates of the air-water CO2 fluxes of global estuaries, which were exclusively 
based on river-dominated estuaries, could have been overestimated.

Jiang, M., University of Massachusetts Boston, Boston, USA, mingshun.jiang@umb.edu;
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MODELING COASTAL PROCESSES IN MASSACHUSETTS BAY AND BUZZARDS BAY
The western Maine Coastal Current (WMCC) bifurcates near Cape Ann, Massachusetts 
and a portion of which intrudes into Massachusetts Bay. The intruding flow is important 
to phytoplankton bloom, and transport of zooplankton and fish larvae in Massachusetts 
Bay. The specific nature of the bifurcation and the underlying mechanism, however, 
remain to be understood.  We examine the roles of surface winds, freshwater input 
from Merrimack River, and upstream flow conditions in this process, using a numeri-
cal model and field observations. The results indicate that the intruding flow can either 
go around the Cape Ann or separate from the coast, depending on the strength of the 
WMCC near Cape Ann and surface winds. A strong intruding flow may become un-
stable under favorable conditions. Consequently, a cyclonic eddy may form near Cape 
Ann, propagate downstream, and further interact with nutrient-rich offshore effluent in 
western Massachusetts Bay.  We will also introduce our modeling work in Buzzards Bay. 
Preliminary results suggest a pronounced thermal front exists throughout the year sepa-
rating Buzzards Bay from offshore, consistent with satellite images.
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GEOCHEMICAL BEHAVIOR OF URANIUM IN THE YELLOW RIVER PLUME 
(YELLOW RIVER ESTUARY)
The Yellow River (Huanghe) is the second largest river in China and is known for its high 
turbidity. It also has remarkably high level of dissolved uranium (DU) concentrations. 
To examine the mixing behavior of DU between river water and seawater, surface water 
samples were collected along a salinity gradient from the Yellow River plume during 
September 2004 and measured for DU concentration, 234U/238U activity ratio, PO4

3- and 
suspended particulate matter. In addition, laboratory experiments were conducted to 
simulate the mixing process in the Yellow River plume using unfiltered Yellow River water 
and filtered seawater. The results showed a non-conservative behavior for DU at salinities 
<20 and a similarity between DU and PO4

3- in their variations with salinity. Mixing experi-
ments show that desorption from suspended sediments and diffusion from interstitial 
waters of bottom sediments are the two major processes causing the elevated concentra-
tions of DU and PO4

3- in mid-salinity waters, which are higher than those expected from 
a conservative mixing. However, desorption seems more responsible for the elevated DU 
concentrations, whereas diffusion influences more the enrichment of PO4

3-.
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PHOTOSYNTHETIC EFFICIENCY AND CELL MORTALITY OF SILICATE-
STARVED THALASSIOSIRA WEISSFLOGII: RESPONSE TO SILICATE RESUPPLY 
AND DARKNESS
The physiological processes of phytoplankton mortality and photosynthetic efficiency (Fv/
Fm) in response to darkness and silicate resupply were studied in the Si-starved diatom 
T. weissflogii. SYTOX Green was used for the cell membrane permeability assay, which 
assumed that SYTOX Green stained dead cells. Cultures in the light showed a much 
higher percentage of dead cells (> 90%) than in darkness (<20%, Si added in the stationary 
phase; <30%, Si added in the senescent phase). Photosynthetic efficiency showed a slower 
decrease with increasing silicate resupply. Fv/Fm dropped from 0.57±0.02 to 0.13±0.01 
without Si resupply, to 0.27±0.08 with 25 μM Si addition and to 0.31±0.03 with 150 μM Si 
addition. In darkness, Fv/Fm stayed > 0.5 over one week before it dropped below 0.4 after 
silicate was resupplied in the stationary phase, and decreased to <0.1 without any silicate 
addition. There was a larger increase in Fv/Fm after a silicate addition to stationary cells 
compared to senescent cells. Silicate and darkness have to be considered as a possible 
cause for cell death and variable photosynthetic efficiency of diatoms.
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INFLUENCE OF CHANGING SEA ICE COVER ON THE PRIMARY PRODUCTION 
AND FISHERY IN THE EASTERN BERING SEA
Lower trophic level ecosystem model and statistical methods are used to assess the im-
pacts of reducing sea ice cover and rising temperature in the southeastern Bering Sea on 
the lower tropic level production and fishery catches. The vertically 1-D coupled ice-ocean 
ecosystem model (Jin et al., 2007) includes both pelagic and sea ice algal components and 
is applied to the NOAA/PMEL mooring site M2 in the southeastern Bering Sea from 
1970 to 2006 forced by wind stress, heat and salt flux. Model results are validated favor-
ably with various observations: 1) temperature, salinity, fluorometer data at 12m, 24m and 
44m from 1995-2005; 2) daily SeaWiFS chl a  data. While the quantity of variability of the 
primary production did not show an increase/decrease trend in the past three decade, 
there exists a shift of dominant phytoplankton species coincident of the Pacific Decadal 
Oscillation (PDO) index. The model primary production were dominant by ice algae 
before the 1976/77 regime shift, and by open water species of diatom and flagellates there-
after with only occasional ice algal blooms. Fish catches in the eastern Bering Sea showed 
mixed reponse to the climate changes. Among the 12 dominant economic fish species, 
only Walleye pollock and Yellowfin sole showed significant correlations with the PDO in-
dex in certain regions. This indicates that a more complicated system analysis is necessary 
to fully understand the reponse of higher trophic level prodcution  to climate changes.
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WIND-SST COUPLING IN THE COASTAL UPWELLING: AN EMPIRICAL 
NUMERICAL SIMULATION
Observations have shown that there is a relationship between the sea surface wind and 
underlying SST gradient, quantified fo the CCS region. In present study, the empirical 
wind-SST relationship is implemented into the Regional Oceanic Model System (ROMS) 
to couple the wind field and modeled SST. The empirical coupling scheme is applied to 
an idealized coastal upwelling problem to examine its evolutiooonary consequences. It 
is found the initially uniform wind field is adjusted to a cross-shore wind profile that is 
similar to realistic ones. The upwelling front and associated mesoscale eddies evolutions 
are significantly altered by the modified wind field. The physical processed involved in the 
coupling are discussed.
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OPTICAL FEATURES OF BERING SEA RELATED TO THE ECOLOGICAL PROCESS 
DURING THE ICE MELTING DAYS IN 2007
Related to the global warming, sea ice in area, thickness, and concentration is obviously 
decreasing. Along with less sea ice in winter and early melting in spring, the marine 
ecosystem in northern shelf of Bering Sea is experiencing corresponding changes. As ice 
opens earlier than usual, Algae grow firstly in brighter upper level in a short time and then 
move to the lower level with the exhaustion of surface nutrition. The optical multi-spec-
trum attenuation coefficients by duplicate observation in May to June, 2007, reflect the 
variation. The spectral fluorescence emitted by phytoplankton provides the other informa-
tion in distinguishing different kind of algae. On the other hand, solar radiation is the main 
energy to melt sea ice. The earlier bloom of phytoplankton changes the light field in sea-
water and increases solar absorption, which results in extra warming, a positive feedback 
to the ice melting. The solar radiation penetrated is also the main source for heating lower 
water. The linkage among thermal, optical and ecological features in northern Bering Sea 
is discussed in this paper to address the contribution of phytoplankton to ice retreats. 
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SPATIAL ANALYSIS ON MARINE ATMOSPHERE BOUNDARY LAYER FEATURES 
OF SAR IMAGERY USING EMPIRICAL MODE DECOMPOSITION
Turbulent meso-scale processes at the marine atmospheric boundary layer (MABL) play 
an important role in the exchange of heat, moisture and momentum between the atmo-
sphere and the ocean. These processes also contribute to the sea surface roughness, which 
is of critical importance to the interpretation of atmospheric and oceanic features from 
remote sensing.  We used RADARSAT Synthetic Aperture Radar (SAR) imagery over the 
NE coast of the U.S. November 2, 2002 to analyze spatial MABL features.  The SAR senses 
the sea surface roughness at a resolution on order 10m to 100m over a swath width on 
order 100km to 1000km.  We used a new method to decompose the footprints of MABL 
on SAR imagery into characteristic spatial scales. Using two-dimensional Empirical Mode 
Decomposition (EMD) we obtain three Intrinsic Mode Functions (IMFs), which mainly 

present longitudinal rolls, three-dimensional cells and atmospheric gravity waves (AGW).  
The rolls and cells have spatial scales between 3.0km and 3.8km and between 5.3km and 
7.1km, respectively.  Based on previous observations and mixed-layer similarity theory, we 
estimated MABL’s depths that vary from 0.95km to 1.2km over the rolls and from 3.0km 
to 3.8km over the cells. The AGW has maximum spectrum at 14.3km wavelength. The 
method developed in this work can be used to decompose other satellite imageries into 
individual features through characteristic spatial scales.

Jochens, A. E., Texas A&M University, College Station, USA, ajochens@tamu.edu;
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OPERATING SYSTEMS PLAN FOR THE GULF OF MEXICO COASTAL OCEAN 
OBSERVING SYSTEM
Eleven regional coastal ocean observing systems are being developed as part of the U.S. 
Integrated Ocean Observing System. One is the Gulf of Mexico Coastal Ocean Observing 
System (GCOOS). GCOOS is being built as a sustained, multi-purpose, open sharing, 
operational observing system that will provide observations and products for many users 
including research, governmental, and private entities. GCOOS build-out will be step-
wise as user requirements are identified and observing subsystems are designed, funded, 
built, and integrated with other subsystems. Subsystem planning includes specification of 
capabilities for analyses, forecasting, and information delivery to users as well as making 
observations. A number of subsystems have been identified, and their designs are under 
development. These include: a harmful algal bloom observing system that extends existing 
capabilities; a hypoxia observing system being developed mainly with NOAA direction; 
an HF radar surface observing system to augment extant Gulf units and integrate observa-
tions into a comprehensive subsystem;a  proven three-dimensional circulation model for 
the Gulf; a Regional Operations Center; a carbon observing system; and a pan-regional 
system for provision of satellite-derived products.
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EVIDENCE OF DMS AND OTHER BIOGENIC GASES AFFECTING IRON 
BIOAVAILABILITY IN REMOTE MARINE AEROSOLS
Iron availability limits open-ocean phytoplankton growth, and because phytoplankton 
account for half of the Earth’s photosynthesis they are key players in modulating global 
climate.  Atmospherically transported dust particles provide an important source of iron 
to remote regions, yet, the mechanisms that control iron speciation and thus its bioavail-
ability remain ill-defined.  The present study pertains to elucidating processes that occur 
on atmospheric dust particles before deposition into the ocean.  Laboratory experi-
ments have identified a chemical link between iron reductive dissolution of synthesized 
iron(oxy)hydroxides and methanesulfinic acid (MSIA), an oxidation product of dimethyl 
sulfide (DMS) emitted by iron-starved phytoplankton.  We present evidence for the 
existence of this mechanism in aerosol particles collected over the equatorial Pacific and 
south Atlantic Oceans.  Furthermore, results suggest that biogenically emitted isoprene 
oxidation products also affect iron speciation.  These findings support the hypothesis 
that phytoplankton can actively affect iron availability through a direct biogeochemical 
feedback cycle.
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QUANTIFICATION AND CLONING OF CARBON-FIXATION (RUBISCO) MRNA 
TRANSCRIPTS FROM THE ORINOCO RIVER PLUME AND EASTERN CARIBBEAN 
SEA
We evaluated carbon fixation gene expression in the Orinoco river plume via measure-
ment of RuBisCO mRNA (rbcL) abundances using reverse-transcription qPCR for four 
groups of phytoplankton: heterokonts (diatoms, pelagophytes, eustigmatophytes, dic-
tyochophytes), haptophytes, α- Synechococcus, and high-light Prochlorococcus. Stations 
extended from the Dragon’s Mouth (west coast of Trinidad) to the Caribbean Time Series 
site (off southwestern Puerto Rico). Surface salinities ranged from 15 to 34.9. Greatest 
levels of rbcL RNA were found at the lowest-salinity site (Dragon’s Mouth), dominated 
by the heterokont group (approximately 100 pg rbcL RNA L-1). Remaining stations had 
surface salinities >30, and typically haptophyte rbcL RNA was in greatest abundance at the 
surface, except at CaTS where high-light Prochlorococcus transcripts were more abun-
dant. Heterokont rbcL RNA was typically greater from SCM depths. Lagrangian sampling 
revealed strong diel periodicity of rbcL RNA abundance, with peaks near dawn (7:00) 
and nadirs in mid-late afternoon (15:00) for all clades. An RT-PCR clone library revealed 
predominantly diatom rbcL sequences from the Dragon’s Mouth, and a more-diverse 
community featuring haptophytes, eustigmatophytes, pelagophytes, Trichodesmium, and 
Prochlorococcus sequences from the higher salinity locations.
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SALINITY VARIABILITY OF SOUTH FLORIDA COASTAL WATERS ON TIME 
SCALES FROM EPISODIC TO MULTIDECADAL:  HOW MIGHT THE EVERGLADES 
RESTORATION CHANGE THESE PATTERNS?
Surface salinity in the coastal waters of South Florida varies on time scales from episodic 
to multidecadal. Observed salinity patterns respond to natural physical forcing such as 
changing evaporation/precipitation balances and fresh water inputs, tropical cyclones 
and winter cold fronts, El Nino-Southern Oscillation (ENSO) cycles, and the Atlantic 
Multidecadal Oscillation (AMO).  Sorting out and understanding these diverse sources 
of variability requires a careful and detailed assessment of the oceanographic and meteo-
rological database on a multitude of spatial and temporal scales. Superimposed on this 
highly variable and dynamic coastal marine system are the past and present effects of 
water management practices in South Florida as well as the potential future changes in 
fresh water deliveries to the estuaries and coastal marine waters which are to be expected 
as a result of the Comprehensive Everglades Restoration Plan (CERP).  A time history of 
regional surface salinity from 1996 through 2007, and the ecological implications of the 
observed surface salinity variability and its possible future changes, are examined in the 
context of the overall health of the unique South Florida coastal ecosystem. 
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OBSERVATIONS OF ATLANTIC MERIDIONAL HEAT TRANSPORT VARIABILITY 
AT 26.5°N FROM THE RAPID-MOC ARRAY
Continuous estimates of the oceanic meridional heat transport in the Atlantic are derived 
from the RAPID-MOC observing system deployed along 26.5°N, for the period from 
April 2004 to March 2005. The basin-wide meridional heat transport (MHT) is derived by 
combining temperature transports (relative to a common reference) from: (1) the Florida 
Current in the Straits of Florida, (2) the western boundary region offshore of Abaco, 
Bahamas, (3) the Ekman layer (derived from QuickScat wind stresses), and (4) the interior 
ocean monitored by “endpoint” dynamic height moorings. The results for the first year 
of observations show a mean MHT of 1.20 ± 0.45 PW for weekly-averaged estimates, 
on which time scale a basin-wide mass balance can be reasonably assumed. Ekman heat 
transport variability accounts for 58% of the total MHT variance, and upon its removal 
the MHT variability arising from the geostrophic circulation drops to ± 0.30 PW. The 
overall uncertainty of the annually averaged MHT for the one-year record is 0.14 PW, or 
about 10% of the mean value. As expected, the MHT variability is highly correlated with 
the strength of the meridional overturning circulation (also derived from the array), with 
an r2 of 0.96. The RAPID-MOC Array will be continued through 2014, thereby providing 
about a 10-year time series of the MHT at 26.5°N, near the latitude where it reaches its 
maximum in the Atlantic.
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COPEPOD BEHAVIOR RESPONSE AT VERTICALLY-ALIGNED THIN LAYERS OF 
VELOCITY GRADIENT
Our recent laboratory observations that calanoid copepods behaviorally respond to thin 
horizontal layers of velocity gradient are extended to thin layers aligned with the vertical 
direction.  In the current study, a laboratory apparatus was designed and constructed to 
create a controlled velocity field that consists of a laminar plane jet that is flowing down-
ward.  The apparatus also can be reversed to create upward flowing thin layers.  The flow 
field characteristics have been quantified via the particle image velocimetry technique.  
The resulting strain rate field closely matches our previous horizontal thin layer mimic 
with the exception of the alignment of the treatment region with the gravity vector.  
Behavior of the copepod Acartia hudsonica  in response to this structure is evaluated by 
comparing the swimming speed and frequency of turning before and after contact with 
the velocity gradient.  In addition, the residence time in the treatment region is compared 
to a control treatment to determine whether the vertically-aligned region of velocity gradi-

ent cue has aggregative effects.  These experiments allow us to examine whether upwelling 
regions or other types of vertically-oriented structure affect zooplankton persistence and 
distribution.
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WYVILLE THOMSON RIDGE OVERFLOW WATER IN THE ROCKALL TROUGH
The Rockall Trough is important in the exchange of waters between the Atlantic Ocean 
and Nordic Seas. Warm Atlantic Water flows northward, with return flow of cold dense 
waters over the Greenland-Scotland Ridge. The presence of flow across the Wyville 
Thomson Ridge is well established, with fluxes around one third that of the Mediterranean 
outflow. Despite this, the importance of Wyville Thomson Ridge Overflow Water 
(WTOW) to circulation in the Rockall Trough is unknown. We examine data from several 
cruises to the Rockall Trough and the 31 year Ellett Line time series. WTOW is traced in 
temperature-salinity space from the Wyville Thomson Ridge to the Ellett Line at 57N. This 
is the first conclusive evidence that WTOW reaches the central Rockall Trough. WTOW 
lies between North Atlantic Water and Labrador Sea Water, along the mixing line between 
the warm Atlantic Water and intermediate and deep water masses in the Faroe Shetland 
Channel. It is present in all but two years of the time series suggesting WTOW is a persis-
tent feature in the central and northern Rockall Trough.
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GENETIC RELATEDNESS AMONG TDH+ AND TRH+ VIBRIO 
PARAHAEMOLYTICUS CULTURED FROM GULF OF MEXICO OYSTERS 
(CRASSOSTREA VIRGINICA) AND SURROUNDING WATER AND SEDIMENT
Vibrio parahaemolyticus (Vp) carrying the pathogenicity factors thermostable direct 
hemolysin (tdh) and tdh-related hemolysin (trh) commonly represent a small proportion 
of total environmental Vp populations. These genes are most often associated with Vp 
isolated from ill patients. Several studies have demonstrated a high degree of heterogeneity 
among the total populations of naturally occurring Vp, but little is known about the phylo-
genetic relationships among tdh+/trh+ isolates. Rep-PCR and ERIC-PCR revealed a high 
degree of heterogeneity among 41 pathogenic Vp isolated from the Mississippi Sound, and 
there was no source-specific sequestering (oysters, water, or sediment). Monthly varia-
tion among isolates indicated a rapid turnover or evolution in the populations, as there 
were few types that were seen on multiple occasions. It is possible that the pathogenicity 
island carrying tdh and trh has transferred into diverse isolates in the total population. 
Phylogenetic studies addressing the rare tdh+/trh+ environmental isolates provide clues 
about the ecology of these potential pathogens. This study resulted in one of very few 
collections of tdh+ and trh+ Vp collected over a short span of time, particularly in the U.S., 
which trails most Asian countries in frequency of Vp illnesses. Future studies will include 
pulsed field gel electrophoresis and multilocus sequence typing, and comparison with 
pandemic isolates and with clinical isolates collected from the Gulf of Mexico.
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VORTEX SCATTERING BY FINITE-AMPLITUDE STEP TOPOGRAPHY
This talk describes the scattering at a finite-height rectilinear step change in depth of a 
shallow-water vortex pair consisting of two patches of equal but opposite-signed vortic-
ity. Using the constants of motion, an explicit relationship is derived relating the angle 
of incidence to the refracted angle after crossing. A pair colliding with a step from deep 
water crosses the escarpment and subsequently propagates in shallow water refracted 
towards the normal to the escarpment. A pair colliding with a step from shallow water 
either crosses and propagates in deep water refracted away from the normal or, does not 
cross the step and is instead totally internally reflected by the escarpment. For large depth 
changes, numerical computations show that the coherence of the vortex pair is lost on 
encountering the escarpment. Simple experiments support the theoretical predictions.
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THE SALINITY, HEAT AND BUOYANCY BUDGETS OF A COASTAL CURRENT IN 
A MARGINAL SEA
The Atlantic meridional overturning circulation is conventionally pictured in the meridi-
onal-vertical plane, but the densification of water masses involved is in fact thought to 
occur as the surface branch of the circulation flows in boundary currents around the 
subpolar gyre and northern marginal seas. Here we present an analytical model of the heat 
and salt budget for an idealized coastal boundary current in a marginal sea such as the 
Nordic Seas.  The boundary current exchanges heat and fresh water with the atmosphere, 
as well as with the interior of the basin via eddy and Ekman transports.  Its volume trans-
port is assumed to be constant and independent of buoyancy, set, for example, by remote 
wind forcing. The depth-averaged salinity and temperature of the boundary current adjust 
on two different lengthscales. Comparing these to the circumference of the basin leads to 
a range of regimes for the boundary current, and for the properties of the water that flows 
over the sill. The relevance and implications for the Nordic Seas and other marginal seas 
are discussed.

Johnson, M., NOAA Climate Program Office, Silver Spring, USA, mike.johnson@noaa.gov;
Arzayus, K. M., NOAA  Climate Program Office, Silver Spring, USA, krisa.arzayus@noaa.gov
CELEBRATING TEN YEARS OF PROGRESS TOWARD BUILDING A GLOBAL 
OCEAN OBSERVING SYSTEM
In 1998, the International Year of the Ocean, NOAA implemented a program to help 
build the global ocean observing system needed to improve climate forecasts.  Over the 
past 10 years, NOAA and its international partners have reached 57% completion toward 
implementation of the initial design outlined in the Global Climate Observing System 
Implementation Plan.  The system has grown from five networks in 1998 to nine comple-
mentary networks that together, contribute unique capabilities toward an integrated 
composite system.  Through this system, NOAA and its partners have made extraordinary 
progress toward improving our understanding of the ocean and its role in climate. From 
the seminal ENSO Observing System to global coverage from drifting arrays, this presen-
tation highlights the development of the current global ocean observing system (in situ) 
and prospects for the next 10 years of sustained ocean observations.

Johnson, R. J., BIOS, St Georges, Bermuda, rod.johnson@bios.edu;
Bates, N. R., BIOS, St Georges, Bermuda, nick.bates@bios.edu;
Knap, A. H., BIOS, St Georges, Bermuda, tony.knap@bios.edu;
Whitefield, J. D., BIOS, St Georges, Bermuda, jonathan.whitefield@bios.edu;
Lomas, M. W., BIOS, St Georges, Bermuda, michael.lomas@bios.edu;
Kadko, D., RSMAS, Miami, USA, dkadko@rsmas.miami.edu
COORDINATED CHANGE IN THE HEAT, SALINITY AND CO2 BUDGETS OF THE 
MESOPELAGIC ZONE AT THE BERMUDA TIME-SERIES SITES.
In recent years, realization of the importance of the ocean interior to store heat and 
CO2 has helped improve the skill of climate models. However, quantification of this 
storage mechanism is limited to a few time-series locations. Here we present analyses of 
Hydrostation ‘S’ (1955-2007) and Bermuda Atlantic Time-series Study (1988-2007) data, 
detailing significant long-term change in upper ocean inventories of heat , salinity and 
CO2. Consistent trends of increasing temperature and salinity are observed for depths be-
low the seasonal thermocline through the permanent thermocline with maximum signals 
in the mode water ( past 50 years : ΔT ≈ 0.8°C and ΔS ≈ 0.1 , yielding a Δσt ≈ 0.13 kg m-3) 
. In contrast surface conditions do not show this trend and signal a long-term reduction 
in upper ocean stratification for this region. Similarly, mode water CO2 levels continue to 
increase with current levels ≈ 25 µmoles kg-1 higher than at the inception of BATS. We 
investigate the supply mechanisms (1-dimensional and lateral) for fuelling these trends 
and attempt to establish linkages between the CO2 and physical pools.

Johnson, Z. I., University of Hawaii, Honolulu, USA, zij@hawaii.edu;
Zinser, E. R., University of Tennessee, Honolulu, USA, ezinser@utk.edu
THE WESTERN PACIFIC WARM POOL (WP2) CRUISE: A WINDOW INTO A 
FUTURE OF WARMER AND MORE STRATIFIED OCEANS
Modeling results suggest that future global climate change will increase the temperature 
and stratification of the world’s oceans.  Because of convergent physical forcing, the 
Western Pacific Warm Pool already represents the largest body of water in the extant 
world’s oceans with temperatures above 29C that are thermally stratified year-round.  
As such, this region represents a window into the potential future of the world’s oceans.  
We recently completed a synoptic study, termed the Western Pacific Warm Pool (WP2) 
cruise, of the physical, chemical and biological properties of this region during a climato-
logically normal (non-ENSO) period to compare the similarities and differences between 
surrounding ocean waters.  Variable physical forcing due to ENSO cycling causes major 
shifts in the precise location of the Warm Pool from near the dateline/equator during 
ENSO periods to further South and West during normal years.  In spite of its variable 
location, certain biological and chemical features appear to be uniquely associated with 
the Warm Pool.  Here we focus on these variables to understand how high temperatures 
and stratification can influence the oceanography of the region.

Johnson-Robeson, M. K., University of Sydney, Sydney, Australia, m.roberson@cas.edu.au;
Pizarro, O., University of Sydney, Sydney, Australia, o.pizarro@cas.edu.au;
Williams, S., University of Sydney, Sydney, Australia, stefanw@acfr.usyd.edu.au;
Rigby, P., University of Sydney, Sydney, Australia, p.rigby@cas.edu.au
ACTIVE LEARNING FOR COMPUTER ASSISTED CLASSIFICATION OF BENTHIC 
SPECIES FROM UNDERWATER IMAGERY
Autonomous Underwater Vehicles (AUVs) optically surveying the ocean floor can gen-
erate thousands of images per hour. These images are rich and contain vast amount of 
information that needs to be analyzed and classified for science use. A major challenge in 
using this data for scientific purposes is the sheer volume of information. These images 
have many different benthic species at many angles and lighting condition. So the associa-
tion of similar species in the imagery, completely automatically, is a difficult classification 
problem. . We have created a tool that will allow for the automatic identification of benthic 
life forms with minimal human guidance. By using humans we can develop feedback 
and iterate on the process of building a machine learning model. This relies upon active 
machine learning, a technique to drastically reduce the amount of training required to 
perform classification. It does this by quickly finding the most relative samples for train-
ing, this allows for an increase in efficiency and reduced load on humans for labeling in a 
classification pipeline.

Johnston, S., UCSD/SIO, La Jolla, USA, shaunj@ucsd.edu;
Rudnick, D., UCSD/SIO, La Jolla, USA, drudnick@ucsd.edu;
Todd, R., UCSD/SIO, La Jolla, USA, rtodd@ucsd.edu;
Cole, S., UCSD/SIO, La Jolla, USA, stcole@ucsd.edu
TIDAL BEAMS AND MIXING NEAR MONTEREY BAY
In the Monterey Bay area in August 2006, we conducted a repeated, broad spatial survey 
of internal tides and mixing.  Hydrography, microstructure, and currents were obtained 
over a depth range from 0-400 m using the SeaSoar, a rapidly sampling conductivity 
microstructure instrument mounted underneath the SeaSoar, and shipboard ADCP.  By 
averaging over tidal phase, tidal beams were found in both velocity variance and diffusiv-
ity.  Existing mixing parameterizations based on shear and stratification for open-ocean 
and shelf environments are compared to mixing from microconductivity measurements.

Jolicoeur, J. L., Florida International University, Miami, USA, jean.jolicoeur1@fiu.edu;
Price, R. M., Florida International University, Miami, USA, pricer@fiu.edu;
Savabi, R. M., United States Department of Agriculture, Miami, USA, Reza.Savabi@ARS.

USDA.GOV
ADSOPTION/DESORPTION OF PHOSPHORUS ON LIMESTONE FROM THE 
BISCAYNE AQUIFER UNDER FRESHWATER AND SEAWATER CONDITIONS
Areas of seawater intrusion are known geochemically active regions particularly in 
limestone aquifers, where carbonate mineral dissolution and ion exchange reactions are 
important.  Both of these processes can lead to a release of phosphorus from the aquifer 
matrix to the groundwater as seawater intrudes the coastal carbonate aquifer.  Once in the 
groundwater this phosphorus can be transported to the coastal zone with the discharging 
groundwater. This presentation reports the results of laboratory leaching tests of varying 
concentrations of P through limestone in both a deionized water and seawater matrix.  
Early results indicate that P is significantly retarded in the deionized water effluent relative 
to chloride, and that the limestone has a strong affinity to adsorb P dissolved in deion-
ized water.  In the seawater matrix, however, phosphorus was not retarded relative to the 
deionized water, and even higher than expected concentrations of P were observed in the 
effluent at low concentrations of P.  The resulting effluent chemistry will be input to geo-
chemical models to decipher the dominant geochemical reactions most likely occurring 
within the limestone rock with the seawater matrix.

Jolliff, J. K., Naval Research Laboratory, Stennis Space Center, USA, jolliff@nrlssc.navy.mil;
Kindle, J. C., Naval Research Laboratory, Stennis Space Center, USA, jolliff@nrlssc.navy.mil;
Siegel, D. A., Univeristy of California, Santa Barbara, ICESS, Santa Barbara, USA, davey@

icess.ucsb.edu;
Nelson, N. B., Univeristy of California, Santa Barbara, ICESS, Santa Barbara, USA, norm@

icess.ucsb.edu
PHOTOBIOGEOCHEMICAL MODELING: PHOTON BUDGETS AND ELEMENT 
CYCLING IN THE UPPER OCEAN
We present a model of carbon cycling in the upper ocean wherein a spectrally de-
composed irradiance boundary condition (for both the ultraviolet and visible spectral 
domains) is used to drive both the photochemical decomposition of colored dissolved 
organic matter (CDOM) and the assimilation of inorganic nutrients by different size 
classes of phytoplankton. Chemical and bio-optical data from the Bermuda Atlantic Time 
Series (BATS) are used to constrain the model and conduct a series of sensitivity experi-
ments. Statistics arising from the comparison of model results under multiple parameter 
space permutations and multiple types of observed field properties at BATS are presented 
on a series of summary diagrams that succinctly capture various aspects of model per-
formance. The results suggest that the timescale of photochemical decomposition may 
have a significant impact upon the spatiotemporal distribution of observed chemical and 
bio-optical properties.
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Jones, B. H., University of Southern California, Los Angeles, CA, USA, bjones@usc.edu;
Reifel, K. M., University of Southern California, Los Angeles, CA, USA, kreifel@usc.edu;
Nezlin, N. P., Southern California Coastal Water Research Project, Costa Mesa, CA, USA, 

nikolayn@sccwrp.org;
DiGiacomo, P. M., NOAA NESDIS, Camp Springs, MD, USA, Paul.DiGiacomo@noaa.gov;
Johnson, S., Aquatic Bioassay and Consulting, Ventura, USA, scj_aqua@pacbell.net
TRACKING STORMWATER PLUMES AND THEIR CONSTITUENTS IN THE 
COASTAL OCEAN - THE BIGHT ‘03 PROGRAM
Stormwater runoff is among the largest sources of contamination into southern California’s 
coastal ocean. The water quality component of the Bight ‘03 project coordinated monitor-
ing efforts of regional municipalities and institutions to conduct bight-wide sampling of 
storm events. A primary goal was to determine whether relationships between environ-
mental indicators derived from coincident satellite remote sensing and in situ data sets are 
sufficiently robust for remote sensing to become a part of routine water quality monitoring 
programs. Current tracers of stormwater plumes include salinity, turbidity and colored dis-
solved organic matter (CDOM). We derived CDOM absorption (e.g. adg412) as a proxy for 
salinity. and bb551 and nLw551 as proxies for turbidity from satellite ocean color and com-
pared these with in situ measurements including contaminants. This paper discusses the 
various satellite-in situ relationships and strengths and limitations of using ocean color for 
improved regional water quality assessments.  Future directions are addressed, including 
locally-tuned satellite algorithms using in situ optical data, improved atmospheric correc-
tions, and development of more targeted water quality indicators.

Jones, B. M., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, bmj@noc.soton.ac.uk;

Iglesias-Rodriguez, M. D., National Oceanography Centre, Southampton, Southampton, 
United Kingdom, dir@noc.soton.ac.uk;

O’Connor, D., Centre for Proteomic Research, University of Southampton, Southampton, 
United Kingdom, doc1@soton.ac.uk;

Skipp, P. J., Centre for Proteomic Research, University of Southampton, Southampton, 
United Kingdom, pjss@soton.ac.uk

SHOTGUN PROTEOMIC ANALYSIS OF THE MARINE COCCOLITHOPHORID 
EMILIANIA HUXLEYI (PRYMNESIOPHYCEAE)
The calcifying coccolithophore Emiliania huxleyi (Lohmann) Hay et Mohler is a ubiquitous, 
unicellular phytoplankton species known to play a significant role in global biogeochemistry, 
climate-relevant processes and marine productivity. Despite its importance, molecular genetic 
studies on the functional properties of E. huxleyi  are still in their infancy. This has restricted 
our understanding of the biological processes governing this abundant and ecologically 
important alga. We have developed a novel technique to characterize the expressed pro-
teome of E. huxleyi  using nanocapillary liquid chromatography-tandem mass spectrometry 
(GeLC-MS/MS). This method has allowed the identification of numerous proteins within 
the proteome from major functional classes. Some proteins present may also have interesting 
functions relating to processes such as calcification. We show that this approach provides a 
framework for quantitative analysis of protein expression profiles and discuss how our data 
will complement future published genomic data regarding the species.

Jones, C. A., Sea Engineering, Inc., Santa Cruz, USA, cjones@seaengineering.com;
Sanford, L., University of Maryland Center for Environmental Science, Cambridge, USA, 

lsanford@hpl.umces.edu
CONSTRAINED MODELING OF CONSOLIDATING SEDIMENT EROSION
The need to characterize and model sediment stability quantitatively, particularly for cohesive 
sediments, is a major concern at contaminated sediment sites.  Since no universal method 
exists to analytically predict cohesive sediment erosion properties, it is useful to directly mea-
sure parameters associated with sediment stability (i.e. critical shear stress and erosion rates).  
In the example presented here, sediment erosion data were obtained from several sites in San 
Francisco Bay, CA using SEDflume.  Both in situ cores and consolidating slurries were tested 
and analyzed using standard procedures.  A 1D implementation of the numerical sediment 
transport model SEDZLJ was used to model erosion and deposition cycles at the coring sites, 
based on currents predicted by a high resolution numerical model of the Bay and constrained 
by the measured sediment erodibility data.  A new extension of SEDZLJ that accounts for 
consolidation effects on erodibility following deposition was also implemented and tested.  
The results show how measured erodibility and consolidation data may be used to constrain 
models of sediment erosion and deposition and provide improved predictions. These novel 
analytical and modeling techniques will enhance our ability to provide contaminated sedi-
ment site managers with tools and methods to evaluate sediment stability.

Jones, J. P., Niceville High School/NaGISA, Nieville, USA, jonesjp@mail.okaloosa.k12.fl.us
STUDENTS TEACHING STUDENTS IN NAGISA AND GETTING GREAT DATA
I represent a public high school in the panhandle of North-west Florida which has been 
involved in NaGISA (Natural Geography of In-Shore Areas), an international census and 
data collection project on the littoral zones around the world.  During the last International 
conference in Kobe, Japan our work was rigorously tested and accepted and among the 
mandated we received was one to teach other high schools how we are able to do the cor-
rect protocols and analysis needed for this important work. This presentation traces the 
progress our students and school has made from collecting on our own to mentoring the 
two high schools in counties on either sides of us until they are now doing their own col-
lection and sending in their own data.  Most interesting, however, is the portion of the talk 

which deals with the invitation from Dr.  Edward Kimani of Kenya, who invited our team 
to Tanzania in order to instruct the students there in the protocols and analysis of NaGISA.  
What followed was a scientific, cultural, and personal exchange worth documenting and 
sharing.  The rich diversity of species was a shock to the Florida students as was the liv-
ing conditions, the scientific equipment and methods were of equal delight to the African 
students.  Pictures, data sheets, and testimonies from participants are included.

Jones, M. B., University of California Santa Barbara, Santa Barbara, CA, USA, jones@
nceas.ucsb.edu;

Jones, C. S., University of Hawai`i, Boulder, CO, USA, cjones@msi.ucsb.edu;
Barseghian, D., University of California Santa Barbara, Santa Barbara, CA, USA, bar-

seghian@nceas.ucsb.edu;
McManus, M. M., University of Hawai`i, Honolulu, HI, USA, mamc@hawaii.edu;
Pawlak, G., University of Hawai`i, Honolulu, HI, USA, pawlak@hawaii.edu
MANAGING AND ANALYZING CABLED-SEAFLOOR SENSOR DATA USING 
KEPLER SCIENTIFIC WORKFLOWS
Traditional management of near-shore oceanographic data has relied on manual 
and labor-intensive processes to access, archive, and process data.  At the Kilo Nalu 
Nearshore Reef Observatory, deploying sensors along a submarine cable that provides 
power and network services has massively improved the quality, volume, and timeliness 
of oceanographic data.  Managing these data, however, is challenging.  As part of the 
Real-time Environment for Analytical Processing (REAP) project, we have leveraged the 
DataTurbine Ring Buffered Network Bus (RBNB) to buffer data from the array and adapt-
ed the Kepler scientific workflow system to access data directly from the ring buffer.  We 
have developed scientific workflow components that connect to RBNB servers and pro-
vide near real time access to sensor streams.  Scientific workflows allow a flexible means 
for joining heterogeneous data access and analysis systems while simultaneously providing 
an audit trail of data processing and analysis.  We have demonstrated that this system can 
be used to improve the efficiency and transparency of near real time event detection, qual-
ity assurance processing, and post-hoc analysis of sensor streams and archived data.

Jones, M. E., Georgia Institute of Technology, Atlanta, USA, morris.jones@eas.gatech.edu;
Beckler, J. S., Georgia Institute of Technology, Atlanta, USA;
Taillefert, M., Georgia Institute of Technology, Atlanta, USA, mtaillef@eas.gatech.edu
SATILLA RIVER ESTUARY SEDIMENTS PROVIDE A SOURCE OF SOLUBLE 
ORGANIC IRON(III) COMPLEXES TO OVERLYING WATERS
Voltammetric depth profiles of redox stratified sediments with gold amalgam (Au/Hg) 
microelectrodes show the presence of soluble organic Fe(III) complexes below the oxic 
zone in a variety of freshwater and marine environments.  Unfortunately, the concentra-
tion of organic Fe(III) can not be determined by direct voltammetry without identification 
of the iron binding ligand.  In this study, Competitive Ligand Equilibration - Adsorptive 
Cathodic Stripping Voltammetry (CLE-ACSV) is used to quantify and characterize metal 
binding ligands through competition of natural ligands with a known organic chelator. 
CLE-ACSV titrations are able to provide the concentration of the natural ligand, the con-
centration of Fe(III) bound to the natural ligand, and the conditional stability constant of 
the iron ligand complex.  Results reveal soluble Fe(III) complexes at near millimolar levels 
in sediment porewaters and micromolar levels in overlying waters of the Satilla River 
estuary.  Conditional stability constants for organic Fe(III) complexes ranged from log K = 
20.58-21.92 and did not vary significantly with depth.  This new application of CLE-ACSV 
demonstrates that significant amounts of soluble Fe(III) complexes are available in estua-
rine sediments to provide a source of iron to surface waters.

Jones, O. P., DHI Water Environment Health, HÃ¸rsholm, Denmark, opj@dhigroup.com;
Kofoed-Hansen, H., DHI Water Environment Health, HÃ¸rsholm, Denmark, hkh@dhi-

group.com
SIMULATING HURRICANE GENERATED WAVES AND WAVE-SETUP USING 
COUPLED UNSTRUCTURED SPECTRAL WAVE AND FLOW MODELS
This paper describes a modelling study of hurricane induced waves and wave set-up. A 
number of large hurricanes in the Gulf of Mexico have been simulated using the MIKE 21 
FM modelling system. These include Hurricane Ivan, Dennis and Katrina. The modelling 
system includes a third generation spectral wave model and a Reynolds-averaged, hydro-
static 2-D flow model. Both models use an unstructured grid.  Applications of unstruc-
tured spectral wave models in hurricane simulation are limited in number. In this study we 
demonstrate the advantages of using an unstructured approach in terms of both stability 
and increased accuracy in the near-shore where wave set-up becomes an important surge 
component. Predictions from first and second order up-winding schemes are compared 
and demonstrate that while a first order scheme may capture the peak wave heights ac-
curately, it may not resolve the build-up correctly. For the purposes of storm-surge model-
ling, however, the more efficient, first order up-winding scheme is sufficient.

Jones, R. J., University of Maine, Portland, USA, rebecca.j.jones@maine.edu;
Runge, J. A., University of Maine, Portland, USA, jeffrey.runge@maine.edu
COOPERATIVE, LONGTERM ECOSYSTEM MONITORING IN THE GULF OF 
MAINE: OBSERVATIONS OF MESOZOOPLANKTON AND ICHTHYOPLANKTON 
FOR THE TIME PERIOD OF 2003-2007
We report on a successful cooperative partnership with the fishing industry for long term 
observations of zooplankton and ichthyoplankton in the western Gulf of Maine. We 
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describe the structure of the partnership and major results taken between 2003-2007of 
hydrographic and biological time series data from fixed stations sampled using fishing 
vessels at GoMOOS Buoy B.

Jones, R. P., USEPA, Athens, GA, USA, ryanpjones78@gmail.com;
Zepp, R. G., USEPA, Athens, GA, USA, zepp.richard@epa.gov;
Molina, M., USEPA, Athens, GA, USA, molina.marirosa@epa.gov;
White, E. M., USEPA, Athens, GA, USA, white.emily@epa.gov
LIGHT-INDUCED PROCESSES AFFECTING ENTEROCOCCI IN AQUATIC 
ENVIRONMENTS
Fecal indicator bacteria such as enterococci have been used to assess contamination of 
freshwater and marine environments by pathogenic microorganisms.  Various past studies 
have shown that sunlight plays an important role in reducing concentrations of culturable 
enterococci and other indicator microorganisms in aquatic environments.  Results present-
ed here indicate that several pathways contribute to the light-induced mortality of entero-
cocci in natural waters.  Studies of one species of enterococci,  Enterococci faecalis, showed 
that a key mechanism involves mortality via direct absorption of the UV component of 
sunlight. Chromophoric dissolved organic matter (CDOM) and suspended sediments also 
can play a role in indirect pathways for light-induced deactivation.  CDOM photosensitizes 
the production of reactive oxygen species that can affect the survivability of enterococci.  
Enterococci are predominantly sorbed to sediments in aquatic environments and our 
results showed that the sorbed enterococci from sediments of local streams were rapidly 
inactivated by sunlight exposure.  These results suggest that photoinduced damage can be 
initiated by substances on the sediment surface.  Although this work was reviewed by EPA 
and approved for publication, it may not necessarily reflect official Agency policy.

Jones, S. M., Trinity College, Dublin, Ireland, stephen.jones@tcd.ie;
Hardy, R. J., Trinity College, Dublin, Ireland, hardyr@tcd.ie;
Hardy, D., Trinity College, Dublin, Ireland, hardyd@tcd.ie
A LARGE LEGACY SEISMIC REFLECTION DATASET FROM ROCKALL TROUGH:  
CAUSES AND TEMPORAL VARIABILITY OF WATER LAYER RESPONSE, AND 
RECOGNITION OF INTERNAL WAVES
We have obtained a large number of legacy seismic reflection profiles across Rockall 
Trough, NE Atantic, and reprocessed the data to image the water layer.  Three main points 
have emerged from mapping of seismic response and comparison with legacy oceano-
graphic measurements.  (1) It is difficult to explain the seismic response entirely in terms 
of reflections from temperature and salinity peturbations on the scale of the seismic wave-
let (i.e. thermohaline finestructure).  Scattering, refraction and interaction with moving 
water probably also need to be considered to fully explain the seismic signal.  (2) Temporal 
variation in seismic response as a function of spatial scale can be determined from co-
located seismic lines of different vintage, re-shot portions of single lines, and comparison 
within and between swaths in 3D surveys.  (3) In some regions, internal travelling waves 
can be recognized by correcting for normal moveout using a velocity function based on 
oceanographic measurements, interpretation of individual shot gathers and comparison 
between adjacent shot gathers.  In-line amplitude, frequency and velocity of the waves can 
be measured using this method.

Jonsson, B. F., Boston University, Boston, USA, bror@bu.edu;
Salisbury, J., University of New Hampshire, Durham, USA, joe.salisbury@unh.edu;
Campbell, J. W., University of New Hampshire, Durham, USA, janet.campbell@unh.edu;
Mahadevan, A., Boston University, Boston, USA, amala@bu.edu
VARIABILITY IN THE CONTINENTAL SHELF BIOLOGICAL PUMP REVEALED BY 
LAGRANGIAN TRACKING OF SATELLITE CHLOROPHYLL
Estimating the net rate at which the marine ecosystem converts carbon into phytoplank-
ton biomass, and its variability amongst regions and over time, is crucial for our under-
standing the carbon cycle. Satellite chlorophyll or backscatter products give a synoptic 
picture of phytoplankton carbon (PC), but estimating production rates is difficult because 
the temporal change of PC results from the net community production (NCP) of PC, as 
well as from advection of the PC with the circulation. Here, we track the motion of satel-
lite derived PC with a model ocean circulation velocities to derive an estimate of NCP in a 
continental shelf region over a period of 3 years. We find large variations
in the regionally integrated NCP, ranging from negative to positive values of 100 mgC-m-
2day-1 during phytoplankton bloom events.  At times,  as much as 30--35% of the primary 
production is exported within the euphotic layer, whereas in other periods, PC is imported 
to the region. The large variability in our time-dependent estimate of carbon fluxes from 
the continental shelves indicates that integrative budgets constructed from single mea-
surements can be in serious error.

Jonsson, S., Marine Research Institute and University of Akureyri, Akureyri, Iceland, 
steing@unak.is;

Valdimarsson, H., Marine Research Institute, Reykjavik, Iceland, hv@hafro.is
THE UPSTREAM PATH OF THE DENMARK STRAIT OVERFLOW WATER 
THROUGH THE ICELAND SEA
Denmark Strait overflow water is one of the main components of the thermohaline circula-
tion in the North Atlantic providing a link between the Nordic Seas and the North Atlantic’s 
Subpolar Gyre. Observations have shown that a substantial part of it is transported to the sill 

along the Icelandic continental slope before entering the North Atlantic’s Subpolar Gyre. The 
water has been traced along the Icelandic slope to the Kolbeinsey Ridge. To trace it further 
upstream and determine whether it has connection to the East Greenland Current or is flow-
ing along the Kolbeinsey Ridge its properties are compared to the properties of water along 
the two paths. This is done using data from the Greenland Sea project from 1987-1991 that 
covered the western part of the Iceland Sea. Also the new and more extensive data set from 
the ongoing project, “Ecosystem of the Iceland Sea”, initiated in 2006 by the Marine Research 
Institute in Iceland that covers the whole Iceland Sea, is used.

Jose Gomez-Valdes, J., CICESE, Ensenada, B.C, Mexico, jgomez@cicese.mx;
Gilberto Jeronimo, G., CICESE, Ensenada, B. C, Mexico, gjeronim@cicese.mx
UPPER MIXED LAYER TEMPERATURE AND SALINITY VARIABILITY IN THE 
TROPICAL BOUNDARY OF THE CALIFORNIA CURRENT
Temporal and spatial variability of the integrated temperature in the quasi-isothermal 
layer depth (ML temperature) and the integrated salinity in the quasi-isohaline layer 
depth (ML salinity) of the southern part of the California Current are examined using 
hydrographic data from thirty six surveys carried out from 1997 to 2006 over a grid 
based on the Mexican Research of the California Current (IMECOCAL) stations plan. 
The sampling interval was approximately 3-month. The spatial pattern of the first lead-
ing Empirical Orthogonal Function (EOF) for both ML temperature and ML salinity 
anomalies show a single-signed distribution where the variability increases equatorward. 
The primary pattern of variation revealed by EOF analysis shows similar behavior on 
seasonal and internannual time scales. We hypothesized that this pattern is explained by 
the mesoscale variability difference between the southern and the northern Baja California 
zones. To test our conjecture, we use satellite altimetry data to perform EOFs of sea 
surface height and eddy kinetic energy. At seasonal time scale, the principal component 
time series of the first leading EOF reveals that ML temperature variability is associated 
with wind stress dynamics and air-sea exchange of heat, while the seasonal changes of ML 
salinity are mainly related to wind stress dynamics. At interannual time scale, we found 
abrupt freshening changes from 1998 to 1999 and from 2002 to 2003 and abrupt cooling 
change from 1998-1999.

JOSE, F., Coastal Studies Institute, Louisiana State University, Baton Rouge, USA, felix-
jose@lsu.edu;

STONE, G. W., Coastal Studies Institute &  Dept. of Oceanography and Coastal Sciences, 
Louisiana State University, Baton Rouge, USA, gagreg@lsu.edu;

KOBASHI, D., Coastal Studies Institute & Dept. of Oceanography and Coastal Sciences, 
Louisiana State University, Baton Rouge, USA, dkobas1@lsu.edu

IMPACT OF COLD FRONTS ON THE HYDRODYNAMICS OF SABINE BANK, OFF 
LOUISIANA-TEXAS COAST, USA
Sabine Bank, located off Louisiana-Texas has been identified as a prospective source of 
sand for beach nourishment and coastal protection projects in western Louisiana. The 
bank is located at the approximate 12 m isobath and is surrounded by marine mud. The 
present investigation employs a fully spectral finite volume model to estimate wave trans-
formation over the shoal due to cold front generated extra-tropical storms. The MIKE 21 
spectral wave module is implemented for the shoal in a high resolution scale, to estimate 
wave attenuation over the shoal and to calculate the sediment transport induced by fre-
quent winter storms.  The fine resolution shoal model is nested within a regional wave 
model for the Gulf of Mexico. Forty-three days of NCEP re-analysed wind data is used for 
driving the wave model and the spatial distribution of bottom sediments are also included 
in the model to develop friction parameters. It is found that the shoal could significantly 
dissipate storm waves during propagation over the shoal. The model results are validated 
with time series and spectral wave data collected from NDBC Buoy 42035. Also, the re-
sults are in excellent agreement with in situ observations obtained from bottom boundary 
layer arrays deployed at two locations across a transect of the shoal.

Jouandet, M., Laboratoire d’Oceanographie et de Biogeochimie, Marseille, France, marie-
paule.jouandet@univmed.fr;

Blain, S., Laboratoire d’Oceanographie et de Biogeochimie, Marseille, France, stephane.
blain@univmed.fr;

Metzl, N., LOCEAN, UMR 7159, CNRS, Institut Pierre et Simon Laplace, Paris, France;
Mongin, M., ACECRC, Hobart, Australia
NET COMMUNITY PRODUCTION IN THE NATURAL IRON FERTILIZED BLOOM 
OF KERGUELEN
Natural iron fertilization sustains a 3 months bloom above the Kerguelen Plateau (50 S-77 
E) that contrasts with the HNLC conditions prevailing in the surrounding waters. The sea-
sonal carbon budget derived from DIC and pCO2 data collected during KEOPS (January 
February 2005) shows that the net community production (NCP) within the bloom was 
roughly three times higher than outside leading to a significant enhancement the carbon 
export above the plateau. The examination of satellite images reveals large interanual 
variability in the magnitude of the bloom. To assess the impact of this variability on the 
NCP we use a biogeochemical model driven by the monthly cycles of chlorophyll, mixed 
layer depth, temperature and wind. The model is able to simulate Si(OH)4, DIC and pCO2 
observed in the bloom during KEOPS. The simulated NCP is also in good agreement with 
the seasonal NCP derived from the carbon budget method. The model is then applied 
over ten years, 1997-2007, to investigate the interanual variability of NCP and possibly of 
carbon export below the bloom.
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Joye, S. B., University of Georgia, Athens, USA, mjoye@uga.edu;
Roberts, H. H., Louisiana State University, Baton Rouge, USA, hrober3@lsu.edu;
Bowles, M. W., University of Georgia, Athens, USA, bowlesmw@uga.edu;
Samarkin, V. A., University of Georgia, Athens, USA, samarkin@uga.edu;
Girguis, P., Harvard University, Cambridge, USA, pgirguis@oeb.harvard.edu
MICROBIAL ACTIVITY AND COMMUNITY COMPOSITION IN SEDIMENTS 
ASSOCIATED WITH BRINE SEEPS ON THE LOWER CONTINENTAL SHELF, GULF 
OF MEXICO
Brine flows are a common feature of the lower continental slope in the Gulf of Mexico.  We 
examined sediments associated with brine flows in water depths between1200m and 3300m 
in the Gulf of Mexico.  Brine-impacted sediments were generally characterized by high sulfate 
reduction rates.  One of the most interesting features was a 4 m deep, 180 m wide brine lake 
(90 ppt salinity) located in Alaminos Canyon block 601. Microbial activity and geochemistry 
varied substantially within and around the brine lake. Sediment cores were collected from 
the lake bottom, the lake edge, 2.5m from the lake edge, and about 50m from the lake edge 
(control). Sulfate reduction rates were highest in the lake edge sediments. Though lake bed 
and edge sediments contained high methane concentrations, rates of anaerobic oxidation of 
methane (AOM) were 10 to 100 times lower than sulfate reduction rates.  Rates of hydroge-
notrophic methanogenesis were comparable in sediment samples collected from within or 
near the lake. The relationship between microbial community composition and microbial 
activity, particularly sulfate reduction and AOM, will be discussed.

Joyner, J. J., University of North Carolina at Chapel Hill/Institute of Marine Sciences, 
Morehead City, USA, jjoyner@unc.edu;

Paerl, H. W., University of North Carolina at Chapel Hill/Institute of Marine Sciences, 
Morehead City, USA, jjoyner@unc.edu

ECOLOGY OF THE TOXIC MARINE CYANOBACTERIA, LYNGBYA SPP., IN 
FLORIDA ESTUARINE AND COASTAL WATERS
Marine Lyngbya, including L. majuscula, L. polychroa, and L. confervoides are opportunistic, 
toxic cyanobacterial species that form blooms that smother reefs and seagrasses. These com-
munities produce bioactive compounds that impact grazing, C flux and nutrient cycling.  
In situ nutrient addition bioassays were conducted to determine nutrient(s) stimulatory to 
growth and nitrogen fixation of Lyngbya in Florida coastal waters.  In April 2006, we exam-
ined effects of dissolved inorganic nitrogen (DIN) and phosphorus (DIP) additions on L. poly-
chroa and L. confervoides, which co-occurred on a reef off the Broward County (Atlantic) 
coast.  Another bioassay, in July, 2006 at Sanibel Island, FL, (Gulf of Mexico) consisted of DIN 
and DIP additions to L. majuscula.  The Lyngbya communities revealed complex patterns of 
nutrient limitation, with most showing N and P co-limitation.  Nitrogen fixation was largely 
confined to nighttime and stimulated by P enrichment, but unaffected by N enrichment.  
Lyngbya populations revealed metabolic flexibility; when N compounds were available, they 
were utilized without affecting nitrogen fixation.  Results indicate that both N and P input 
reductions are needed for long-term control of Lyngbya outbreaks and proliferation.

Juanes, J. A., University of Cantabria, Santander, Spain, juanesj@unican.es;
Recio, M., University of Cantabria, Santander, Spain, reciom@unican.es;
Ondiviela, B., University of Cantabria, Santander, Spain, ondiviela@unican.es;
Barquín, J. A., University of Cantabria, Santander, Spain, jose.barquin@unican.es;
Oti, L., University of Cantabria, Santander, Spain, otil@unican.es;
Galván, C., University of Cantabria, Santander, Spain, galcanc@unican.es;
Medina, R., University of Cantabria, Santander, Spain, medinar@unican.es;
Castanedo, S., University of Cantabria, Santander, Spain, castanedos@unican.es;
Puente, A., University of Cantabria, Santander, Spain, puentea@unican.es;
Revilla, J. A., University of Cantabria, Santander, Spain, revillaj@unican.es;
Alvarez, C., University of Cantabria, Santander, Spain, alvarezc@unican.es;
Garcia, A., University of Cantabria, Santander, Spain, garciagan@unican.ed
AN INTEGRATED ASSESSMENT  OF CONSERVATION AND QUALITY STATUS 
OF AQUATIC ECOSYSTEMS AT THE AQUATIC DISTRICT SCALE.
Nowadays, the Directives 92/43/ECC (Habitat Directive) and 2000/60/EC (Water 
Framework Directive) establish the necessity to apply the concepts of integrated manage-
ment and sustainable development. These concepts collected the necessity to value the 
ecosystems state through a multidisciplinary perspective. Accordingly,  several methods 
are now in discussion for the assessment of the structural and functional features of the 
aquatic ecosystems (‘ecological status’ of water bodies, ‘favourable conservation status’ of 
habitats).  In this paper, an integrated approach for combination of different indicators that 
take into account the evaluation of river, transitional and coastal ecosystems is presented. 
For that purpose a generic standardized procedure for assessment the conservation sta-
tus of aquatic protected habitats is combined with specific indexes for each category of 
aquatic systems, regarding both the physical and ecological integrity, based on the quality 
elements developed in the current implementation of the Water Framework Directive.

Jumars, P. A., University of Maine, Walpole, ME, USA, jumars@maine.edu;
Karp-Boss, L., University of Maine, Orono, ME, USA, Kelly_Dorgan@umit.maine.edu;
Fauci, L. J., Tulane, New Orleans, USA, fauci@tulane.edu;
Boss, E., University of Maine, Orono, USA, emmanuel.boss@maine.edu;
Trowbridge, J. H., Woods Hole Oceanographic Institution, Woods Hole, USA, jtrow-

bridge@whoi.edu
TURBULENCE EFFECTS ON PLANKTON: A NEW CARTOON

One approach toward understanding effects of turbulence on small organisms is to place 
them in a much simpler flow than fully developed turbulence that still retains key charac-
teristics of turbulence.  The prevailing simplification, often generated in the gap between 
two counter-rotating cylinders, has been Couette flow in which shear and vorticity have 
no spatial gradients.  We reassess that simplification in light of recent advances in un-
derstanding of turbulence and find it wanting in several important respects.  The typical 
planktonic condition is to be in or near a dissipation-scale vortex and in a gradient of 
diffusing vorticity.  Among the simplest vortices that follow the Navier-Stokes equations 
is Burgers vortex.  We use its steady and unsteady forms with established energy spectra 
to assess likely biological consequences.  It appears that diffusing vorticity is an underap-
preciated generator of relative fluid motion and nutrient exchange and also a factor of 
potential importance to processes of encounter, coagulation and chemosensing.  We are 
examining these effects further through a combination of numerical and analog modeling 
that explicitly includes vortices and spatially varying vorticity.

Jumes, M. L., WATER Institute, Milwaukee, USA, mljumes@uwm.edu;
Strunce, S. M., WATER Institute, Milwaukee, USA, sstrunce@uwm.edu;
Giebel, N. L., WATER Institute, Milwaukee, USA, nlgiebel@uwm.edu;
Wang, Y., WATER Institute, Milwaukee, USA, yuwang@uwm.edu;
Jiang, H., WHOI, Woods Hole, USA, hsjiang@whoi.edu;
Strickler, J. R., WATER Institute, Milwaukee, USA, jrs@uwm.edu
CHARACTERISTICS OF THE NEAR-FIELD FEEDING CURRENT OF CALANOID 
COPEPODS
We conducted high-speed video observations of the near-field structure of feeding cur-
rents of calanoid copepods.  The structure is governed by the oscillating movements of the 
feeding current generating mouthparts.  Due to the oscillating pattern, entrained particles 
become oscillating in a similar manner whereby a timelag may constitute the signal de-
tected by the animal giving it information about the size and position of the particles.

Nishioka, J., Hokkaido University, Sapporo, Japan, nishioka@lowtem.hokudai.ac.jp;
Ono, T., Hokkaido National Fisheries Research Institute, Kushiro, Japan, tono@fra.affrc.

go.jp;
Saito, H., Touhoku National Fisheries Research Institute, Shiogama, Japan, hsaito@affrc.

go.jp;
Nakatsuka, T., Hokkaido University, Sapporo, Japan, nakatuka@pop.lowtem.hokudai.ac.jp;
Takeda, S., University of Tokyo, Tokyo, Japan, atakeda@mail.ecc.u-tokyo.ac.jp;
Yoshimura, T., Central  Research Institute of Electric Power industry, Abiko, Japan, 

ytakeshi@criepi.denken.or.jp;
Suzuki, K., Hokkaido University, Sapporo, Japan, kojis@ees.hokudai.ac.jp
Kuma, K., Hokkaido University, Sapporo, Japan, kuma@pop.fish.hokudai.ac.jp;
Tsumune, D., Central  Research Institute of Electric Power industry, Abiko, Japan,  tsu-

mune@criepi.denken.or.jp;
Nakabayashi, S., Japan Agency Marine-Earth Science and Technology, Yokohama, Japan, 

shigeton@mext.go.jp;
Mitsudera, H., Hokkaido Uveristy, Sapporo, Hokkaido, Japan, humiom@lowtem.hokudai.

ac.jp;
Johnson, W. K., Institute of Ocean Sciences, BC, Canada, johnsonk@pac.dfo-mpo.gc.ca;
Atsushi Tsuda, University of Tokyo, Tokyo, Japan, tsuda@ori.u-tokyo.ac.jp
IRON SUPPLY TO THE WESTERN SUBARCTIC PACIFIC: IMPORTANCE OF IRON 
EXPORT FROM THE SEA OF OKHOTSK
Atmospheric dust has been thought to be the most important source of iron, supporting 
annual biological production in the Western Subarctic Pacific (WSP).  We argue here for 
another source of iron to the WSP.  We found extremely high concentrations of dissolved 
and particulate iron in the Okhotsk Sea Intermediate Water (OSIW) and the North Pacific 
Intermediate Water (NPIW), and water ventilation processes in this region probably con-
trol the transport of iron through the intermediate water layer from continental shelf of 
the Sea of Okhotsk to the WSP.  Additionally, our time-series data in the Oyashio region 
of the WSP indicates that the iron-rich intermediate water distributed beneath the eupho-
tic layer, and deep vertical water mixing resulted in higher winter concentrations of iron in 
the surface water of this region.  This source of iron supports spring biological production, 
especially in the Oyashio region, and must be essential for better understandings of the 
biogeochemical cycles in the subarctic Pacific and the role of the marginal sea.

Jung, H., The Ohio State University, Columbus, USA, jung.196@osu.edu;
Alsdorf, D., The Ohio State University, Columbus, USA, alsdorf.1@osu.edu
REPEAT-PASS INTERFEROMETRIC SAR MEASUREMENTS OF SEASONAL 
CHANGES IN CONGO FLOOD WATER ELEVATIONS
The Congo River has the second-largest flow in the world, behind the Amazon, and the 
second-largest watershed of any river, again trailing the Amazon. The impact and con-
nections of this hydrologic flux with the region’s climate, biogeochemical cycling, and 
terrestrial water storages, especially in floodplains, is of great importance. However, there 
is a lack of published research documenting the Congo Basin terrestrial water storage on 
the floodplains. Interferometric processing of JERS-1 SAR data from four locations in 
the central Congo Basin provides centimeter-scale measurements of water level change 
(dh/dt). As in the Amazon Basin, inundated vegetation is needed to return the radar pulse 
to the antenna from the specular water surface. Computed differential interferometric 
SAR phase values and their unwrapped values show water level fluctuations and reveal the 
main factors, such as channels and topographic bowls (i.e. slightly lower areas), that affect 
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the hydraulics of flow on the floodplains. Our research shows that Amazon floodplain 
channels play an important role in that basin’s water flow, which appears to be a localized 
process, whereas the Congo does not show similar floodplain channels and the related 
dh/dt phase values are broadly distributed. Spatially integrated observations of dh/dt 
are being used to estimate changes in floodplain storage, a vital parameter in basin-wide 
hydrologic models.

Jurisa, J. T., Rutgers University, Institute of Marine and Coastal Sciences, New Brunswick, 
NJ, USA, jurisa@marine.rutgers.edu;

Hunter, E., Rutgers University, Institute of Marine and Coastal Sciences, New Brunswick, 
NJ, USA, hunter@marine.rutgers.edu;

Chant, R. J., Rutgers University, Institute of Marine and Coastal Sciences, New Brunswick, 
NJ, USA, chant@marine.rutgers.edu;

Houghton, R. W., Lamont Doherty Earth Observatory of Columbia University, Palisades, 
NY, USA, houghton@ldeo.columbia.edu

TWO MODES OF DOWN-SHELF FRESHWATER FLOWS OFF THE NEW JERSEY COAST
Freshwater transport along the New Jersey coast from the Hudson River outflow is 
examined using data collected in 2006 in conjunction with the Lagrangian Transport & 
Transformation Experiment (LaTTE).  The data sets include moored instrumentation, sat-
ellite imagery, and shipboard surveys that featured a dye study of the fresh water outflow. 
Four parameters are considered that control the freshwater transport: wind stress, river 
discharge, tidal variability, and bathymetry.  The analysis emphasizes that two different 
modes of freshwater transport occur: a quick down-shelf transport with the formation of 
a strong coastal current and a slower transport with an eddy developing down-shelf.  The 
strong coastal current, which propagates down-shelf close to the internal wave speed (g’h), 
is associated with moderate downwelling wind, a pulse of freshwater, and a neap tide. The 
slower transport mode associated with the recirculating eddy of fresh water developed fol-
lowing a peak in river flow and after a switch from across-shelf to along-shelf wind stress. 
The eddy was apparent for several weeks in satellite images, and in shipboard surveys that 
occurred over a 10 day period in May 2006.

Kämpf, J., Flinders University, School of Chemistry, Physics and Earth Sciences, Adelaide, 
Australia, jochen.kaempf@flinders.edu.au

NEWS ON CANYON-UPWELLING RESEARCH
This presentation summarizes findings of theoretical research on canyon upwelling either 
recently published by the author or work in progress.  Firstly, it is demonstrated that 
canyon upwelling is a consequence of direction-dependant failure of topographic steering 
for quasi-geostrophic flows that run opposite to topographic Rossby waves. Secondly, a 
bulk formula for canyon-upwelling flux is presented on the basic of >150 numerical case 
studies conducted. Thirdly, I briefly discuss the interaction of time-variable flows with an 
idealized shelf-break canyon.  Finally, the significance of canyon upwelling is discussed 
with a focus on the South Australian Coastal Upwelling System.  References: Kämpf, J. et 
al., 2004. Evidence of a large seasonal coastal upwelling system along the Southern Shelf 
of Australia. GRL, 31, L09310, doi: 10.1029/2003GLO19221. Kämpf, J., 2006. Transient 
wind-driven upwelling in a submarine canyon: a process-oriented modelling study. JGR, 
111, C11011, doi:10.1029/2006JC003497. Kämpf, J., 2007. On the magnitude of upwelling 
fluxes in submarine canyons. CSR, 27, 2211-2223, doi:10.1016/j.csr.2007.05.010

Körtzinger, A., IFM-GEOMAR, Kiel, Germany, akoertzinger@ifm-geomar.de;
Send, U., Scripps Institution of Oceanography, UCSD, La Jolla, USA, usend@ucsd.edu;
Wallace, D., IFM-GEOMAR, Kiel, Germany, dwallace@ifm-geomar.de;
Karstensen, J., IFM-GEOMAR, Kiel, Germany, jkarstensen@ifm-geomar.de;
DeGrandpre, M., University of Montana, Missoula, USA, Michael.DeGrandpre@umon-

tana.edu
THE SEASONAL CYCLE OF O2 AND PCO2 IN THE CENTRAL LABRADOR SEA: 
ATMOSPHERIC, BIOLOGICAL AND PHYSICAL IMPLICATIONS
We present full 2004/2005 seasonal cycles of CO2 partial pressure (pCO2) and dis-
solved oxygen (O2) in surface waters at a time-series site in the central Labrador Sea 
(56.5°N/52.6°W) The region is characterized by a net CO2 sink (~2.7 mol CO2 m-2 yr-1) 
that is mediated to a major extent by biological carbon drawdown during spring/summer. 
During wintertime, surface waters approach equilibrium with atmospheric CO2. Oxygen 
changes from marked undersaturation of about 6 % during wintertime to strong super-
saturation by up to 10 % during the spring/summer bloom. Overall, the central Labrador 
Sea acts as an O2 sink of ~10.0 mol m-2 yr-1. The combined CO2 and O2 sink functions 
give rise to a sizeable APO flux of ~13.0 mol m-2 yr-1 into surface waters of the central 
Labrador Sea. A mixed layer is calculated to estimate net community production during 
the 2005 productive season. We use CO2 and O2 mixed layer dynamics during the 2005 
spring bloom to evaluate a suite of prominent wind speed dependent parameterizations 
for the gas transfer coefficient.

Köster, M., University of Greifswald, Kloster, Germany, koesterm@uni-greifswald.de;
Paffenhöfer, G. A., Skidaway Institute of Oceanography, Savannah, USA, gustav.paffen-

hofer@skio.usg.edu
RESPIRATION RATES OF JUVENILE COPEPODS USING OPTICAL OXYGEN 
SENSOR SPOTS
The goal of our study was to apply novel sensor technology to quantify aerobic respira-
tion rates of early juveniles of different copepod genera (Eucalanus, Paracalanus, Temora) 

in relation to food supply. Sensor spots (based on the dynamic fluorescence quenching 
principle) were used to perform time-series respiration experiments with high temporal 
resolution. Compared to traditional methods for oxygen measurements the sensor spot 
technology was advantageous as it provided sensitive, continuous, and non-invasive oxy-
gen measurements, and allowed the simultaneous determination of oxygen concentration 
in a number of respiration chambers of different size. Only 3 to 30 individuals (depending 
on their stage) per respiration chamber were needed to obtain a significant reduction in 
oxygen concentration over 3 to 5 hours. While we determined the respiration rates of 
nauplii and early copepodid stages at different food concentrations we also measured the 
feeding rates for the experimental periods. Oxygen consumption rates appeared to be 
affected by food concentration.  The sensor spot technology is well suited to monitor the 
metabolic activity of minute metazooplankton organisms at close to in situ conditions.

Kabiling, M. B., Taylor Engineering, Inc., Jacksonville, USA, mkabiling@taylorengineering.com
TWO-DIMENSIONAL STORM SURGE MODELING AND SCOUR ANALYSIS
Bridges located within complex coastal systems are highly susceptible to scour-related 
damage resulting from complex flow patterns and extreme flood conditions. Affected 
by multiple tidal inlets, the State Road A1A Matanzas River bridges in St. Johns County, 
Florida serve as typical examples. Several physiographic characteristics of the area create 
complex and potentially extreme flood conditions. These include large marsh expanses, 
dune overtopping, and the bridges’proximity to the Matanzas and St. Augustine Inlets. 
The bridges’proximity to Matanzas Inlet and dune overtopping allow simultaneous propa-
gation of hurricane surges toward the bridges. A detailed analysis to assess the vulnerabil-
ity of bridges to storm surge flow-induced scour is presented.  This study combines tech-
nical guidelines with hydraulic modeling and coastal engineering methodologies required 
by the nature of the study area. For the complex hydrodynamic system, a two-dimensional 
hydrodynamic model describing the entire interconnected system provided predictions of 
flow conditions necessary to estimate scour during extreme (50- and 100-year) surge flood 
events at the bridges. Scour computations apply empirical equations developed by the 
Florida Department of Transportation in conjunction with the University of Florida.

Kading, T. J., University of Connecticut, Groton, USA, tristan.kading@uconn.edu;
Bernier, G., University of Connecticut, Groton, USA, genevieve.bernier@uconn.edu;
Mason, R. P., University of Connecticut, Groton, USA, robert.mason@uconn.edu;
Williams, C. R., CSIR, Cape Town, South Africa, cwilliams@csir.co.za
MERCURY AND OTHER TRACE METAL DEPOSITION TRENDS 
RECONSTRUCTED FROM A LEAD-210 DATED SEDIMENT CORE FROM BERG 
RIVER SALT MARSH, SOUTH AFRICA
The Berg River salt marsh is one of very few salt marshes on the west coast of South Africa 
and thus offers a unique opportunity for reconstructing the history of atmospheric pollu-
tion deposition.  A sediment core was collected from the Berg River salt marsh for Pb-210 
dating in order to reconstruct trends in mercury and other trace metal deposition. This 
study will compare the resulting metal inventories and temporal changes in accumulated 
fluxes with modeled atmospheric deposition of Hg and Pb-210.  The recent degradation 
of water quality in the Berg River will also be taken into account and metal tracers of 
anthropogenic activity will be used to attempt to discern what new sources of pollution 
could be present.

Kadko, D. C., University of Miami, Miami, USA, dkadko@rsmas.miami.edu;
Johnson, R., Bermuda Institute of Ocean Sciences, St. George, Bermuda, rod.johnson@

bios.edu
INSIGHTS INTO 18 DEGREE MODE WATER FORMATION FROM 
MEASUREMENTS OF 7BE AT THE BERMUDA TIME-SERIES (BATS) STATION
We applied measurements of Be-7 (half-life 53.3d) to study upper ocean transport proper-
ties at BATS in 2007. Be-7 is deposited upon the ocean, mixed within the surface layer 
and penetrates the seasonal thermocline to depths depending in part on vertical mixing 
and advective processes. One-dimensional models incorporating seasonal shoaling of the 
mixed layer during spring-summer indicate that most of the Be-7 within the thermocline 
is remnant of that in earlier, deeper mixed-layers. Profiles taken in the late spring-summer 
indicate the distribution through the seasonal thermocline can largely be explained by 
1-dimensional processes. However, several profiles reveal increases in Be-7 activity in the 
nutricline (down through the mode water) suggesting imbalance from the 1-dimensional 
model. Further, multi-year analyses of the heat and salinity budgets of the aphotic zone at 
BATS also reveal significant imbalances during the spring-summer transition. We inves-
tigate linkages between these imbalances and the excess Be-7 to determine the common 
source of these waters. We suggest that the source of imbalance is likely the result of me-
soscale eddy transport of recently formed mode water(s) to the local region.

Kahl, L. A., Rutgers University, New Brunswick, USA, alex@marine.rutgers.edu;
Vardi, A., Rutgers University, New Brunswick, USA, vardi@marine.rutgers.edu;
Schofield, O., Rutgers University, New Brunswick, USA, alex@marine.rutgers.edu
EXPORT FLUX VARIABILITY DUE TO CHANGES IN PHYTOPLANKTON 
PHYSIOLOGY
Estimates of phytoplankton sticking efficiency (α) were made in the laboratory within 
a 1500-liter annular flume mesocosm where the turbulence kinetic energy dissipa-
tion rate was comparable to values found at the ocean’s surface on a calm day. The α of 
Thalassiosira pseudonana varied as a result of physiological state, ranging from 0±0.08 
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during the bloom initiation to 0.26 and 0.73±0.16 respectively, during the bloom main-
tenance and senescence phases. During the periods of high α, physiological changes 
included: (1) diminished phytoplankton photosynthetic quantum efficiency, (2) increased 
super-oxide dismutase protein expression, reflecting oxidative stress, (3) induction of a 
biochemical cascade initiating autocatalytic programmed cell death, and (4) increased 
concentration of transparent exopolymer products. Applying a physiologically variable 
α to a 1-D export flux model shows that carbon export from a phytoplankton bloom is 
significantly increased because a low initial sticking efficiency allows for an increase in the 
critical concentration of algal cells during the early bloom stages. In turn, an increase in α 
during the maintenance and senescent phases, resulted in enhanced export fluxes during 
the“stickier” stages of the bloom.

Kahn, A. S., Moss Landing Marine Laboratories, Moss Landing, USA, akahn@mlml.
calstate.edu;

Smith, K. L., Monterey Bay Aquarium Research Institute, Moss Landing, USA, ksmith@
mbari.org;

Ruhl, H. A., Monterey Bay Aquarium Research Institute, Moss Landing, USA, hruhl@
mbari.org

TEMPORAL CHANGES IN THE POPULATION STRUCTURE AND 
REPRODUCTIVE STRATEGIES OF TWO BENTHIC SPONGES IN THE ABYSSAL 
NORTHEAST PACIFIC
Two low-lying tufted sponges, Bathydorus sp. and an undescribed sponge of subfamily 
Euplectellinae, have densities of tens to hundreds per hectare and provide areas of dense 
spicule habitat for other fauna. Sponge abundance and average size were analyzed at 
Station M (4,100-m depth) over a seventeen-year time-series using camera-sled transects. 
The two sponge types had similar variations in density and average body size over time 
suggesting that the same factors may control the demographics of both species. Peaks in 
significant cross correlations between increases in particulate organic carbon flux and 
corresponding increases in sponge density occurred with a time lag of 13 months. When 
plate sponge abundance was higher, average sponge size was smaller suggesting new 
recruitment or regeneration of persistent sponge cells. The results also support previous 
suggestions that increased POC flux may induce recruitment or regeneration in deep-sea 
sponges. Ongoing research will use genetic markers to test these alternatives.

Kahn, B., APEX Environmental, Sanur, Indonesia, bkahn@apex-environmental.com
THE SAVU SEA OF EAST INDONESIA - SE ASIA’S OPEN OCEAN WILDERNESS: 
OCEANIC CETACEAN HOTSPOT’, TRADITIONAL SPERM WHALING AND 
INDO-PACIFIC MARINE CORRIDOR.
The Savu Sea is located in eastern Indonesia at the nexus of the Pacific and Indian Oceans. 
It is potentially the most significant area for oceanic cetaceans in the Indonesian Seas.  The 
Solor-Alor islands especially boost exceptional biodiversity and abundance of large marine 
life and include critical habitats of regional importance.  These islands are further charac-
terized by: a) Exceptional oceanic cetacean diversity including blue and sperm whales. b) 
Indonesian Flowthrough Current induces major upwelling. c) Transboundary migratory 
corridors (Indonesia-East Timor). d) Near-shore yet deep-sea habitats. e) Traditional 
sperm whaling village. f ) Other fisheries activities with potential for unsustainable 
(by)catch. g) Long term cetacean studies on-going since 2001. h) Rare apex predator-prey 
interactions (orca-sperm whale attack). i) First ever satellite tagging on Indonesian sperm 
and blue whales indicate that: j) considerable time spend in these waters.  k) movements 
range 1000’s km. l) blue whales may conduct frequent foraging dives. A large-scale Marine 
Protected Area is planned for the whole Savu Sea. This initiative will increase the repre-
sentation of cetaceans and deep-sea habitats within regional MPA networks for SE Asia, 
Papua New Guinea and the Solomon Islands.

Kahru, M., Scripps Institution of Oceanography, La Jolla, USA, mkahru@ucsd.edu;
Manzano-Sarabia, M., Centro de Investigaciones Biológicas del Noroeste (CIBNOR), La 

Paz, Mexico, marlenne04@cibnor.mx;
López-Cortés, D. J., Centro de Investigaciones Biológicas del Noroeste (CIBNOR), La Paz, 

Mexico;
Mitchell, B. G., Scripps Institution of Oceanography, La Jolla, USA, gmitchell@ucsd.edu
TIME SERIES OF SATELLITE DERIVED PRIMARY PRODUCTION IN THE 
CALIFORNIA CURRENT
Satellite-derived time series of net primary production (NPP) is calculated for the 
California Current area using several algorithms. The VGPM (Behrenfeld and Falkowski, 
1997) and CbPM (Behrenfeld et al., 2005) algorithms yield systematic differences up to 
100%. Validation of the various estimates is done using the in situ data measured by the 
CalCOFI and CCE LTER programs. In the southern Gulf of California the annual cycle of 
NPP changed drastically in 2001 when the peak NPP value was more than double com-
pared to the mean peak value during preceding years. During each of the following years 
the peak NPP value was somewhat lower than in 2001 but remained significantly higher 
than during the pre-2001 period. This shift toward increased peak NPP levels is indica-
tive of increased nutrient loads to the system. Correlations of this regime shift with other 
environmental variables are examined.

Kai-Chieh Cathy Yang, K. C., Applied Physics Laboratory, University of Washington, 
Seattle, USA, ykc1208@u.washington.edu;

Craig M. Lee, C. M., Applied Physics Laboratory, University of Washington, Seattle, USA, 
craig@apl.washington.edu;

Daniel L. Rudnick, D. L., Scripps Institution of Oceanography, University of California, 
San Diego, La Jolla, USA, drudnick@ucsd.edu

GLIDER-BASED MEASUREMENTS OF KUROSHIO SEASONAL VARIATION
Kuroshio, the strongest western boundary current in the Pacific, carries significant heat and 
momentum northward from the tropics. Along its path, it interacts with mesoscale eddies, 
topography, and modulates internal waves. It often intrudes into the South China Sea via 
the Luzon Strait. After leaving the Luzon Strait, it flows northward along the east coast of 
Taiwan and becomes stronger. The dynamic evolution of this is important. Previous obser-
vations were taken from mooring and shipboard ADCP measurements, geostrophic veloci-
ties derived from CTD sections, and subsurface drifters, which provide useful 1-D and 
2-D observations in limited spatial or temporal scales. In this study, we analyze extensive 
continuous repeated hydrographic profiles of the Kuroshio obtained by long-range gliders. 
The maximum salinity (~34.8) along the Kuroshio main path is obvious. It extends deeper 
(near surface ~ 400 m) after passing through the Luzon Strait. Moreover, seasonal varia-
tions of the Kuroshio under the distinct northeast and southwest monsoons will be studied. 
The derived Kuroshio properties will be compared with historical observations and provide 
useful physics to further our understanding of the Kuroshio dynamics.

Kaiser, J., School of Environmental Sciences, University of East Anglia, Norwich, United 
Kingdom, J.Kaiser@uea.ac.uk;

Gist, N., Plymouth Marine Laboratory, Plymouth, United Kingdom, nikigist@yahoo.co.uk;
Barnett, B., Department of Geosciences, Princeton University, Princeton, USA, bbarnett@

princeton.edu;
Bender, M. L., Department of Geosciences, Princeton University, Princeton, USA, bend-

er@princeton.edu;
Robinson, C., School of Environmental Sciences, University of East Anglia, Norwich, 

United Kingdom, Carol.Robinson@uea.ac.uk
THE METABOLIC BALANCE OF THE ATLANTIC OCEAN FROM BOTTLE 
INCUBATIONS AND DISSOLVED OXYGEN/ARGON RATIO MEASUREMENTS
The metabolic balance of the subtropical gyres is a contentious issue. Instantaneous rate 
measurements from O2 bottle incubations indicate net heterotrophy throughout large 
areas, but geochemical tracers and particle fluxes suggest net autotrophy or metabolic 
balance. We confirm this discrepancy by combining, for the first time, bottle incubations 
with a new geochemical approach using continuous measurements of surface O2/Ar ratios 
by membrane-inlet mass spectrometry to derive the mixed-layer metabolic balance of 
the subtropical gyres during two AMT (Atlantic Meridional Transect) cruises. The O2/Ar 
results indicate net autotrophy throughout the Atlantic subtropical gyres. In contrast, 
bottle incubations show regions of net autotrophy alternating with heterotrophic patches. 
Generally, both methods give the same sign for the mixed-layer metabolic balance during 
spring, but opposite signs in autumn. Since the O2/Ar data paint such a consistent picture 
in time and space, it is unlikely that the net biological O2 flux is directed into the subtropi-
cal gyres, which would correspond to net heterotrophy. In turn, this means that bottle 
incubations are unsuitable to correctly represent the net metabolic balance over larger 
temporal and spatial scales.

Kaiser, K., University of South Carolina, Columbia, USA, karl@biol.sc.edu;
Benner, R., University of South Carolina, Columbia, USA, benner@biol.sc.edu
MAJOR BACTERIAL CONTRIBUTION TO THE OCEAN RESERVOIR OF 
DETRITAL ORGANIC CARBON AND NITROGEN
Non-living organic matter in the ocean is one of the largest and most dynamic reservoirs of 
organic carbon on Earth, yet the relative contributions from Bacteria, Archaea and Eukarya 
are unknown. In this study, bacterial biomarkers (D-amino acids and muramic acid) were 
measured in particulate (POM) and dissolved organic matter (DOM) from the North 
Pacific and Sargasso Sea to estimate bacterial contributions to non-living marine organic 
matter. The origin and yields of biomarkers were determined in cultured marine bacteria 
and indicated that D-amino acids are derived from numerous macromolecules in addition 
to peptidoglycan. Bacterial detritus was a major component of POM and is an important 
source of submicron particles and colloids in the ocean. Peptidoglycan was a substantial 
component of POM but not of DOM. Compositional differences between POM and DOM 
primarily reflected the selective incorporation of specific bacterial components into these 
reservoirs. Bacterial organic matter accounted for ~25 % of particulate and dissolved or-
ganic carbon, and ~50 % of particulate and dissolved organic nitrogen. These results dem-
onstrate the importance of bacteria in regulating the ocean carbon and nitrogen cycles.

Kaji, T., Tokyo Metropolitan University, Tokyo, Japan, kaji-taku@ed.tmu.ac.jp;
Yamazaki, H., Tokyo Metropolitan University, Tokyo, Japan;
Kato, Y., Hydrographic Department,Japan, Tokyo, Japan;
Tokuyama, H., University of Tokyo, Tokyo, Japan
COMPARISON OF THE SUBMARINE LANDSLIDE OFF KAIMON VOLCANO 
WITH THE DEBRIS AVALANCHE OFF OSHIMA-OSHIMA ISLAND WHICH 
GENERATED THE TSUNAMI IN JAPAN.
We compared the submarine landslide feature of two areas. One is the submarine landslide 
off Kaimon volcano in the southern part of Japan. This submarine landslide has been dis-
covered by Hydrographic and Oceanographic Department of Japan Coast Guard in 2006. 
The submarine landslide collapses from shelves edge. The submarine landslide deposits 
have been identified up to 320m depth of water from shelves edge. These width is 7km, and 
long is also 24km from shelves edge. As a result, H/L is approximately 0.00833. This H/L is 
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considerably smaller than other landslide. The another area is the debris avalanche by the 
sector collapse of Oshima-Oshima island in the northern part of Japan. Oshima-Oshima 
island is an active volcano located in the eastern margin of the Japan Sea off Hokkaido. In 
a huge eruption on August 1741 , Nishiyama of western part of Oshima-Oshima collapsed 
toward the northern submarine slope , and the horseshoe shape caldera was formed. It is 
proposed by Katsui et al.(1977) , Satake and Kato(2001) that Japan Sea tsunami in 1741 was 
generated by this collapse. Detailed swath bathymetry surveys have been conducted around 
Oshima-Oshima by Hydrographic and Oceanographic Department of Japan in 1993. We 
compiled and analyzed using these detailed bathymetry data about two areas. As a result, 
we clarified the detailed geographical features of submarine landslide deposits and the limit 
of their distribution. We compared the feature of those two areas.

Kakinuma, T., Kagoshima University, Kagoshima, Japan, taro@oce.kagoshima-u.ac.jp;
Nakayama, K., Kitami Institute of Technology, Kitami, Japan, nakayama@mail.kitami-it.ac.jp
DERIVATION AND APPLICATION OF A SET OF EQUATIONS FOR STRONGLY 
NONLINEAR AND STRONGLY DISPERSIVE SURFACE/INTERNAL WAVES
A functional for variational problems of multilayer-fluid systems was presented, after 
which a set of nonlinear equations was derived to simulate surface and internal waves 
considering both strong nonlinearity and strong dispersivity of waves. In the derivation 
process, the coupled oscillation concept was adopted, enabling its application free of limi-
tations related to the relative thickness of fluid layers or the band width of wave frequency. 
Specifically, the velocity potential was expanded into a series in terms of a given set of ver-
tically distributed functions, after which the Lagrangian of each fluid layer was integrated 
vertically to derive a set of time-dependent Euler-Lagrange equations, which satisfied 
nonlinear boundary conditions. Stable numerical results of internal waves reciprocating 
inside a closed tank were successfully obtained. In a long-wave case, interface displace-
ments obtained by the proposed model are in harmony with those by a Boussinesq-type 
model, as well as the experimental data. In an intermediate-wave case, the present model 
shows different results from those through the Boussinesq-type model, which should not 
be applied to this case without enough consideration of the wave dispersivity.

Kalanetra, K. M., Dept Marine Sciences, University of Georgia, Athens, USA, kmkalan-
etra@ucdavis.edu;

Hollibaugh, J. T., Dept Marine Sciences, University of Georgia, Athens, USA, aquadoc@
uga.edu

COMPARISON OF AMMONIA OXIDIZING ARCHAEA AND BACTERIA 
POPULATIONS IN THE ARCTIC AND SOUTHERN OCEANS BY ANALYSIS OF 
AMMONIA MONOOXYGENASE GENE DISTRIBUTIONS
Quantitative and phylogenetic analyses of ammonia monooxygenase genes (amoA) in 
samples from the Arctic and Southern Oceans reveal differences in distributions of ammo-
nia oxidizing archaea (AOA) and ammonia oxidizing, beta-proteobacteria (AOB) between 
the polar oceans.  Quantitative real-time PCR showed that AOA amoA genes are more 
abundant than AOB amoA genes at all depths sampled in both the Arctic and Southern 
Oceans.  AOA and AOB amoA gene abundance increased with depth in Southern Ocean 
but not in the Arctic Ocean; however, the ratio of AOA to AOB amoA gene abundance in-
creased with depth in both.  Phylogenetic analysis indicates depth-dependant stratification 
of AOA, but not of AOB, amoA genes; and that the population of AOA amoA  genes was 
more diverse than the population of AOB amoA genes in both oceans.  Clades of AOA, but 
not AOB, amoA gene sequences we found are well-represented by sequences in the data-
base.  Our results reveal similarities as well as differences in the abundance and distribution 
of ammonia oxidizing prokaryotes over depth and between the polar oceans.

Kaltenberg, A. M., Oregon State University, Corvallis, USA, akaltenb@coas.oregonstate.edu;
Benoit-Bird, K. J., Oregon State Univsersity, Corvallis, USA, kbenoit@coas.oregonstate.edu
THE INFLUENCE OF ZOOPLANKTON PREY ABUNDANCE AND DAYLIGHT ON 
PELAGIC SCHOOLING FISH BEHAVIOR
Pelagic fish schools were observed using combined moored and shipboard acoustic 
techniques in 2005 and 2006 off the Oregon coast and in Monterey Bay, CA to investigate 
possible factors controlling schooling behavior patterns. Our results show that schools are 
regulated by a balance between the pressures of predation by visually-orientated predators 
and the need of individuals to eat, resulting in a strong diel pattern of formation and dis-
persal. The dawn and dusk periods of school formation and dispersal were analyzed and 
compared with day length and zooplankton prey abundance. Schools at both locations 
dispersed rapidly at dusk. However, differences in the rate of school reformation through-
out early morning were correlated with zooplankton prey abundances, which may indicate 
that fish are rejoining the group when they have fulfilled their energy requirements after 
nighttime foraging. The dynamics of school formation and dispersal have important im-
plications to our understanding of the functional role of highly aggregated fish species and 
their ecological interactions with zooplankton prey.

Kamenkovich, I. V., University of Miami, RSMAS, Miami, USA, ikamenkovich@rsmas.
miami.edu;

Berloff, P. S., Woods Hole Oceanographic Institution, Woods Hole, USA, pberloff@whoi.edu;
Pedlosky, J., Woods Hole Oceanographic Institution, Woods Hole, USA, jpedlosky@whoi.edu
ON THE DYNAMICS OF THE ZONAL JETS IN THE NORTH ATLANTIC
Our view of the ocean circulation is changing continually. One of the examples of the 
recent advances is a discovery of multiple predominantly zonal jets. These jets are robust 

features of high-resolution numerical simulations, and are detected in oceanic velocities 
estimated from altimeter data. We study the zonal jets in an eddy-resolving model of the 
North Atlantic. The jets have meridional width of 150-200 km and a basin-wide zonal 
extent. Our analysis of the main dynamical balances in the jets has demonstrated a central 
role of both barotropic and baroclinic eddies in the jet dynamics. In particular, the jets in 
the subpolar gyre are predominantly eddy-driven. In the subtropical gyre, the barotropic 
jets are driven by the baroclinic eddies, whereas the barotropic eddies have resisting ef-
fects on the jets. Along-isopycnal convergence of eddy buoyancy fluxes act to support 
the isopycnal height anomalies in several jets. The analysis of both idealized and compre-
hensive spin-up experiments suggests that the jets are the result of the interactions and 
instability of basin-scale baroclinic modes.

Kamenkovich, V. M., The University of Southern Mississippi, Stennis Space Center, USA, 
vladimir.kamenkovich@usm.edu;

O’Driscoll, K. T., Naval Oceanographic Office, Stennis Space Center, USA, kieran.
odriscoll@usm.edu

THE ANALYSIS OF TURBULENT MIXING NEAR TOPOGRAPHIC FEATURES 
IN THE INDONESIAN SEAS BASED ON RESULTS OF SIMULATIONS WITH A 
REGIONAL MODEL
Seasonal variations of distributions of turbulence kinetic energy, master length scale and 
vertical mixing coefficients near various topographic features are analyzed from results 
of simulations of the Indonesian Seas circulation with a developed regional model. The 
circulation is generated by seasonally varying thermohaline factors at the surface, local 
winds, specified total transports through the main four open ports, and specified vertical 
distributions  of normal velocity, temperature and salinity at the ports. The model is based 
on the Princeton Ocean Model and uses the Mellor-Yamada turbulence closure scheme. 
The horizontal grid spacing is approximately 10km and 29 sigma-levels have been chosen 
vertically. The Indonesian Seas region is essentially a series of deep adjacent basins sepa-
rated by ridges, and connected by narrow passages and sills. It is argued that large vertical 
mixing coefficients at the deep connections between basins are required to sustain deep 
overflows and upwellings.

Kameyama, S., National Institute for Environmental Studies, Tsukuba, Japan, kameyama.
sohiko@nies.go.jp;

Tanimoto, H., National Institute for Environmental Studies, Tsukuba, Japan;
Inomata, S., National Institute for Environmental Studies, Tsukuba, Japan;
Tsunogai, U., Hokkaido University, Sapporo, Japan
PTR-MS-BASED METHOD FOR MEASURING DISSOLVED NONMETHANE 
HYDROCARBONS (OR VOLATILE ORGANIC COMPOUNDS) IN SEAWATER: 
INSTRUMENTATION AND PRELIMINARY RESULTS
Trace gases, including DMS and volatile organic compounds (VOCs), play important 
roles in environmental issues and have interesting biological implications. Previous stud-
ies using conventional gas chromatographic techniques demonstrated that dissolved light 
hydrocarbons (~C4 alkanes or alkenes) were existing in surface seawater, and that their 
ocean-to-atmosphere flux showed diurnal variations associated with decomposition of 
dissolved organic matters by UV irradiation and/or biological metabolism. On the other 
hand, it is difficult to detect heavier hydrocarbons and oxygenated VOCs (OVOCs) with 
conventional methods because of their high reactivity, and there have been limited data 
reported so far. Proton transfer reaction-mass spectrometry (PTR-MS) is a technique 
that allows on-line measurements of atmospheric VOCs with high sensitivity (~pptv) and 
rapid response time (0.1~10 s). PTR-MS measurement is suitable for detection of heavier 
hydrocarbons and OVOCs.  In this study a new instrument coupling PTR-MS and an 
equilibriator was designed and built for continuous detection of dissolved VOCs. The 
system is currently tested both in laboratory and at lake nearby our institute. Details of our 
measurement system and preliminary results will be presented and discussed.

KANE, A., IPSL/LSCE, Gif-sur-Yvette, France, abdou.kane@lsce.ipsl.fr;
MOULIN, C., IPSL/LSCE, Gif-sur-Yvette, France, cyril.moulin@lsce.ipsl.fr;
THIRIA, S., IPSL/LOCEAN, Paris, France, Sylvie.Thiria@locean-ipsl.upmc.fr;
BOPP, L., IPSL/LSCE, Gif-sur-Yvette, France, laurent.bopp@lsce.ipsl.fr;
BADRAN, F., IPSL/LOCEAN, Paris, France, fbadran@hotmail.fr;
BRAJARD, J., IPSL/LOCEAN, Paris, France, Julien.Brajard@locean-ipsl.upmc.fr;
AUMONT, O., IPSL/LOCEAN, Paris, France, olivier.aumont@ifremer.fr
OPTIMIZATION OF PHYTOPLANKTON PARAMETERS IN THE PISCES MODEL
Global ocean biogeochemical models rely on mean and poorly-know parameters to 
represent phytoplankton physiology. Our goal is to assimilate in situ data to improve the 
parameters related to mortality, grazing and growing of phytoplankton in a 1D version of 
the PISCES model. This has been done using the YAO software, which allows to generate 
the adjoin of a direct model and provides suitable tools to perform data assimilation. YAO 
was used to assimilate vertical profiles of both nutrients and chlorophyll-a concentra-
tions measured every month at several JGOFS stations. Twin experiments show that the 
monthly sampling frequency is not suitable to optimize the parameters and that an accu-
rate prior is necessary to avoid unrealistic solutions. We have thus used the adjoin model 
and climatological vertical profiles at each station to estimate both a robust prior and a 
matrix covariance error to the prior. Assimilation results show that this approach allows 
retrieving realistic physiological parameters that yield a good agreement between PISCES 
and data, despites the monthly sampling frequency. We finally discuss the relevance of the 
physiological parameters at the different stations.
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Kane, T. L., University of California, Los Angeles, Los Angeles, USA, tkane@eeb.ucla.edu;
Fong, P., University of California, Los Angeles, Los Angeles, USA, pfong@biology.ucla.edu
QUANTIFYING SEDIMENT NITROGEN FIXATION AND DENITRIFICATION 
RATES AND RESPONSES TO ABIOTIC CHARACTERISTICS OF A EUTROPHIC 
SOUTHERN CALIFORNIA ESTUARY
Little is understood about complex nitrogen cycling through estuarine systems, especially 
bottom-up forces of microbial transformations. Our research quantifies rates of nitrogen 
fixation and denitrification in a eutrophic southern California estuary and investigates 
causal relationships with nitrogen enrichment. Field surveys over two years measured 
fixation and denitrification rates and abiotic characteristics in intertidal mudflats along 
tidal creeks of Upper Newport Bay Estuary, California. Surveys showed spatial and 
temporal variability, with low nitrogen fixation activity compared to east coast systems. 
Denitrification appeared to be more important in this eutrophic estuary. Physical charac-
teristics including sediment organic content, and nutrient availability explained some vari-
ability; other processes clearly need to be studied. Manipulative experiments investigated 
quantitative relationships between fixation, denitrification and factors associated with 
eutrophication, specifically increased water nitrate and macroalgal mat density. Nitrate 
enrichment resulted in decreased fixation and increased denitrification. The function of 
macroalgae on intertidal mudflats is more complex, with increased fixation and decreased 
denitrification rates beneath dense, but not sparse, mats. Relationships between these mi-
crobial processes and eutrophication, especially macroagal influences, will provide insight 
into eutrophic estuaries worldwide.

Kaneda, Y., JAMSTEC, Yokosuka, Japan, kaneday@jamstec.go.jp;
DONET Group, JAMSTEC, Yokosuka, Japan
ADVANCED OCEAN FLOOR NETWORK SYSTEM AROUND THE NANKAI 
TROUGH IN SOUTHWESTERN JAPAN
Towards understanding mega thrust earthquake seismogenic zone dynamics
In Japanese seismogenic zone, the Nankai Trough is well known as the mega thrust earth-
quake generating tsunamis, with the interval of 100-150 years. Based on simulation and 
structure researches, we proposed and have been starting to deploy the dense ocean floor 
observatory network system. This advanced dense ocean floor observatory network system 
has useful functions and purposes as follows: 1) Redundancy, Extension and advanced 
maintenance system using the looped cable system, junction boxes and the ROV/AUV etc. 
2) Speedy evaluation and notification for earthquakes and tsunamis  3) Provide observed 
data such as ocean floor deformation derived from pressure gauges to improve the simula-
tion and modeling researches about the mega-thrust earthquakes, This means the data as-
similation, will be quite important to improve the simulation research. 4) Understanding of 
the interaction between the crust and upper mantle around subduction zone. In this paper, 
we will explain the advanced dense ocean floor observatory network system in detail and 
emphasize the purpose and importance of this system. 5) Developing advanced technology 
In this project, another ocean floor deformation monitoring system and new cable system 
with in lined sensors are under developing.. Furthermore, data base and data management 
system will necessary and useful to collaborate with worldwide network..

Kang, D., Stanford University/Environmental Fluid Mechanics Laboratory, Stanford, USA, 
kangdj@stanford.edu;

Fringer, O. B., Stanford University/Environmental Fluid Mechanics Laboratory, Stanford, 
USA, fringer@stanford.edu

SIMULATIONS OF THE INTERACTION OF MESOSCALE CURRENTS AND 
INTERNAL TIDES
Significant progress has been made in understanding the energetic and dynamics of in-
ternal tides in the coastal ocean, however, little has been done to examine the interaction 
of internal tides with mesoscale dynamics. In this work we investigate the influence of 
mesoscale currents on internal tides in the Monterey Bay area using the nonhydrostatic 
SUNTANS model. Boundary conditions for tides and currents in SUNTANS are obtained 
by superimposing the tidal currents obtained from OTIS over the mesoscale currents 
computed by U.S. West Coast simulations using ROMS.  Simulations using real as well 
as idealized bathymetry are performed to gain an understanding of how mesoscale cur-
rents modify the internal tidal dynamics in Monterey Bay. Specifically, simulations with 
tides only, with currents only, and with both tides and currents are compared to assess the 
relative effects of the currents on the internal tidal energy flux and energy flux distribution 
in the Bay. This work is part of a long-term project in which the submesoscale dynamics 
computed by SUNTANS will be fed back into ROMS in full two-way coupled simulations 
of tides and currents. This work was supported by ONR Award N00014-05-1-0294.

KANG, H., RSMAS/UM, MIAMI, USA, hkang@rsmas.miami.edu;
Kourafalou, V. H., RSMAS/UM, MIAMI, USA, vkourafalou@rsmas.miami.edu;
Peng, G., Raytheon Company, Pasadena, CA, USA, gpeng@sdsio.jpl.nasa.gov;
Paris, C., RSMAS/UM, MIAMI, USA
INTERDISCIPLINARY MODELING SUPPORT TO CERP WITH THE COASTAL 
SOUTH FLORIDA HYCOM SYSTEM
The South Florida (SoFLA) HYCOM (3.6 km resolution) and the embedded, high reso-
lution Florida Keys (FKEYS) HYCOM (900m resolution) encompass all coastal areas 
that dominate the marine environmental impacts of the Comprehensive Everglades 
Restoration Plan (CERP): the broad Southwest Florida shelf, the narrow Atlantic Keys 
shelf, the shallow Florida Bay and Biscayne Bay, including Marine Protected Areas (the 

Florida Keys National Marine Sanctuary and the Dry Tortugas Ecological Reserve). They 
also contain the adjacent deep Straits of Florida to accommodate the influence of the 
strong Loop Current/Florida Current system and associated eddies. Model results are 
validated against observations and help interpret recent data findings within Florida Bay. 
Regional rivers (from Shark River to Caloosahatchee River) are found to play a significant 
role in alleviating Florida Bay hypersalinity conditions through intrusions of low salin-
ity waters in the west basin. A biological lagrangian transport model of coral fish larvae 
is coupled to the circulation modeling to examine CERP induced impacts of changes in 
habitat characteristics on fish recruitment for the Florida Keys. 

Kang, J., National Ocean Technology Center, Tianjin, China, kjjcowboy@126.com;
Tian, C., National Ocean Technology Center, Tianjin, China, kjjcowboy@126.com
THE RESEARCH OF DIAPYCNAL TURBULENT MIXING IN THE SOUTHERN 
OCEAN
Enhanced diapycnal turbulent mixing in the Southern Ocean is clearly shown from analy-
sis of the observations in the 19th, 21st, and 22nd China Antarctic Research. The enhanced 
mixing appears near the bottom of the continental slope, with a maximum diapycnal 
diffusivity of 6× 10-4m2s-1 and a maximum thickness of hundred meters in the mouth of 
Prydz Bay. The mixing over the bottom layer of continental shelf is evidently enhanced 
at sections between the Zhongshan and Changcheng Station. There is a large divergence 
region (particularly Antarctic Slope Front), where enhanced mixing is found in a large 
depth range, in the whole Southern Ocean. The enhanced mixing is also seen along and 
across Antarctic Circumpolar Current (ACC), and sections in Prydy Bay, especially in the 
weakly stratified Antarctic Deep Water.

Kaplan, A., LDEO of Columbia University, Palisades, NY, USA, alexeyk@ldeo.columbia.edu;
Arnold, N. P., LDEO of Columbia University, Palisades, NY, USA, npa2101@columbia.edu
OCEAN MODEL ERRORS IN SEA SURFACE HEIGHTS AND A GLOBAL PATTERN 
OF MESOSCALE VARIABILITY
Monthly anomalies of sea surface height from satellite altimetry maps are compared with 
data assimilation and simulation products from a variety of regional and global ocean 
models, ranging from a simple linear long-wave approximation to state-of-the-art eddy-
permitting GCMs. While being different in magnitude due to the differences in model 
complexity, resolution, and data assimilation settings, patterns of error variance for all 
products have a great deal of spatial similarity. Their common features are recognizable 
as those of a well-known pattern of mesoscale variability in the surface ocean.  All global 
and regional models considered in this study are shown to underestimate short-term 
(sub-monthly) and especially small-scale (mesoscale and smaller scales) variability in the 
ocean. Data assimilation procedures cannot fix this systematic bias in model variance, yet 
it is correlated with models’ performance on larger and longer scales. Therefore, variances 
of simulated small-scale and short-term variability relative to the observed variances are 
important measures of model performance and a natural target for improvement. Model 
resolution rather than characteristics of wind forcing products seems to be the main 
controlling factor for these measures.

Kaplan, D. M., IRD, Sete, France, dmk@ucsc.edu;
Paduan, J. D., Naval Postgraduate School, Monterey, USA, paduan@nps.edu
HF RADAR 201: MOVING BEYOND THE STATUS QUO FOR HF RADAR DATA 
MANIPULATION, PROCESSING AND MANAGEMENT
Historically, the analysis of HF radar data has relied on relatively simple methods for pro-
cessing radial current measurements from HF radars into estimates of the vector current 
field.  These methods, based on least-squares inversion of radial measurements within a 
certain distance of a point, leave much to be desired in terms of optimal estimation, er-
ror propagation, identification of spatial scales, and interpolation.  Recently, there have 
been improvements at all levels of HF radar data processing, ranging from the metadata 
produced by the instruments to the techniques available for estimating currents and 
uncertainties.  The techniques for processing radials into totals now include a variety of 
objective mapping or optimal interpolation methods that integrate current estimation, 
spatial and/or temporal interpolation and error propagation.  We have developed a sophis-
ticated Matlab toolbox for HF radar data that includes several of these methods, as well 
as functions for data manipulation, analysis and visualization.  Here, we discuss our un-
derstanding of the current state of the art for HF radar processing including an overview 
of the conceptual links between the different techniques for processing HF radar data, as 
well as some of the limitations of our current knowledge.  We also explain how the Matlab 
toolbox works, the basic functions it provides, and indicate how it serves as a foundation 
for future development and innovation in the field.

kara, B., NRL, Stennis Space Center, USA, Birol.Kara@nrlssc.navy.mil;
Wallcraft, A., NRL, Stennis Space Center, USA, Alan.Wallcraft@nrlssc.navy.mil;
Hurlburt, H., NRL, Stennis Space Center, USA, Harley.Hurlburt@nrlssc.navy.mil
MIXED LAYER MODEL PERFORMANCES IN THE MEDITERRANEAN SEA
An eddy resolving  (approximately 3.5 km resolution)  HYbrid Coordinate Ocean Model 
(HYCOM) is configured for the Mediterranean Sea. Performance of the model in pre-
dicting sea surface temperature (SST) is then examined using five different mixed layer 
models: (1) K--Profile Parameterization (KPP), (2) Goddard Institute for Space Studies 
(GISS) model, (3) Mellor-Yamada 2.5 turbulence closure (MY2.5), (4) Kraus-Turner (KT) 
model and (5) Price-Weller-Pinkel (PWP) model. Model simulations are performed using 
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high temporal resolution (3 and 6 hourly) atmospheric forcing.  There is no assimilation 
of any SST data, and there is no relaxation to any SST climatology. It is found that  while 
all mixed layer models in HYCOM  perform nearly same in simulating SST, there can be 
substantial differences in  subsurface temperatures.  

Karaköylü, E. M., Scripps Institution of Oceanography, La Jolla, USA, erdem@coast.ucsd.edu;
Franks, P. J., Scripps Institution of Oceanography, La Jolla, USA, pfranks@ucsd.edu;
Tanaka, Y., Tokyo University of Marine Science and Technology, Tokyo, Japan, tanaka.

yuji@gmail.com;
Roberts, P. L., University of California San Diego, La Jolla, USA, plrobert@ucsd.edu;
Jaffe, J. S., Scripps Institution of Oceanography, La Jolla, USA, jules@mpl.ucsd.edu
COPEPOD FEEDING QUANTIFIED BY PLANAR LASER IMAGING OF GUT 
FLUORESCENCE
We have developed a novel imaging system to record individual copepod gut fluorescence 
in-vivo, as the animal feeds on a continuous source of phytoplankton.  Images are collect-
ed at a rate of 3-4/min, for several hours, and are detailed enough that discrete gut com-
partment activity can be resolved. This allows us to quantify the dynamics of gut content, 
which we then relate to the animal’s feeding behavior. We report here observations from 
two types of experiments. First, we imaged the feeding of the same tethered copepod at 3 
different temperatures, and repeated this process for several copepods. Second, we con-
ducted a bolus-chase experiment, where food was cut off after letting the copepod feed 
for an hour, and the changes in gut activity were recorded. We discuss the implications of 
these results; in particular we examine the temporal scales that are significant in individual 
feeding behavior, how these scales can vary at an inter- and an intra-individual level under 
a range of conditions, and how this behavioral variability might be reconciled with data 
collected in the past.

Karl, D. M., University of Hawaii, Honolulu, USA, dkarl@hawaii.edu;
HOT/C-MORE Team, University of Hawaii, Honolulu, USA, dkarl@hawaii.edu
NUTRIENT DYNAMICS AT STATION ALOHA
Station ALOHA (22.75 N, 158 W) is the oligotrophic North Pacific Ocean benchmark site 
of the Hawaii Ocean Time-series (HOT) program.  Approximately monthly ship-based 
sampling since October 1988 combined with higher frequency satellite, mooring and 
Seaglider observations, has provided a comprehensive data set on physical and biogeo-
chemical characteristics and processes, including nitrogen supply required to sustain 
primary and export production of organic matter.  The discovery of unexpected microbial 
taxa and new metabolic processes including, but not limited to nitrogen (N) fixation and 
nitrification pathways inextricably linked to energy capture and coupled cycles of C, P and 
Fe and climate variability has sustained scientific interest and broadened participation in 
this two decade long (and continuing) ocean time-series program.  Major paradigm shifts 
include the quantitative role of N fixation in new production, recurrent summertime 
plankton blooms, decadal-scale variability in primary production and export, and a decou-
pling of N and P cycles.  The recent establishment of the NSF funded Center for Microbial 
Oceanography:  Research and Education (C-MORE), built on a HOT foundation, provides 
the opportunity for comprehensive field testing of key HOT hypotheses.

Karleskind, P., CNRS/IUEM, Plouzané, France, pierre.karleskind@yahoo.fr;
Memery, L., CNRS/IUEM, Plouzané, France, laurent.memery@univ-brest.fr;
Levy, M., CNRS/LOCEAN, Paris, France, marina@lodyc.jussieu.fr
A 1-YEAR MESOSCALE SIMULATION OF THE BIOGEOCHEMISTRY IN THE 
NORTH-EASTERN ATLANTIC OCEAN
Assumed to be a CO2 sink, the POMME area (NE Atlantic: 16-22°W, 38-45°N) was sur-
veyed in 2000/2001 in order to understand the subduction processes and to study the 
biogeochemical properties of the subducted water masses. To address these issues, an 
eddy-resolving in situ study has been performed to sample the ocean dynamics and the 
ecosystem evolution during one year. The results of a high resolution simulation (5 km) 
are discussed: it is based on a primitive equations model (OPA 8.2) coupled with a nitro-
gen-based biogeochemical model (LOBSTER). Initialization, boundary conditions and 
validation rely on the in situ and satellite data collected during the POMME cruises. The 
computed net transfer of water to the inner ocean by subduction of 0.53 Sv mainly occurs 
in the density class 26.9 – 27.1, corresponding to the subpolar mode waters in agreement 
with the observations. The region is confirmed as a net CO2 sink with an air-sea transfer 
value of 1.1 mol m-2 y-1. The carbon subduction is estimated to 975 gC m-2 y-1 (0.35 PgC y-1 
over the POMME area : 350000 km-2).

Karnauskas, K. B., University of Maryland, College Park, USA, kris@essic.umd.edu;
Busalacchi, A. J., University of Maryland, College Park, USA, tonyb@essic.umd.edu
INTERANNUAL VARIABILITY OF SEA SURFACE TEMPERATURE IN THE EAST 
PACIFIC WARM POOL AND CENTRAL AMERICAN RAINFALL
SST in the east Pacific warm pool (EPWP) plays an important role in Central American 
rainfall, tropical cyclogenesis, and large-scale tropical heating. The first part of this presen-
tation is aimed at understanding what processes govern the interannual variability of SST 
in the EPWP. Interannual wind stress, shortwave radiation, and precipitation were used 
as forcing to an ocean general circulation model. The high correlation between the EPWP 
and ENSO is explained by the fact that equatorial SST anomalies modify the distribution 
of atmospheric vertical motions and therefore cloud cover and shortwave heating. The 
second part is aimed at clarifying the role of the EPWP in interannual rainfall anomalies 

in Central America. An anomalously warm EPWP can trigger a rapid enhancement of the 
eastern Pacific ITCZ during rainy seasons following peak ENSO events, which leads to 
increased rainfall over Central America. Moreover, the timing and amplitude of the SST-
enhanced ITCZ depends on the persistence of the ENSO event. Both results emphasize 
the importance of ENSO prediction, and the need for accurate modeling of tropical atmo-
spheric cells less than ~10  in meridional scale.

Karnovsky, N. J., Pomona College, Claremont, USA, nina.karnovsky@pomona.edu;
Harding, A., Alaska Pacific University, Anchorage, USA, aharding@usgs.gov;
Gremillet, D., CNRS, Montpellier, France, david.gremillet@cefe.cnrs.fr;
Walkusz, W., Institute of Oceanology, Sopot, Poland, walwo@iopan.gda.pl;
Welcker, J., Norwegian Polar Insitute, Tromso, Norway, jorg.welcker@npolar.no;
Wiktor, J., Institute of Oceanology, Sopot, Poland, wiktors@neostrada.pl;
Routti, H., Norwegian Polar Institute, Tromso, Norway, heli.routti@npolar.no;
Kwasniewski, S., Institute of Oceanology, Sopot, Poland, kwas@iopan.gda.pl;
Bailey, A., Pomona College, Claremont, USA, allison.bailey@unis.no;
McFadden, L., Pomona College, Claremont, USA, laurel.mcfadden@pomona.edu;
Brown, Z., Pomona College, Claremont, USA, Zachary.brown@pomona.edu
CONTRASTING CONDITIONS IN THE GREENLAND SEA: IMPLICATIONS FOR 
ENERGY TRANSFER TO HIGHER TROPHIC LEVELS.
The Greenland Sea is characterized by Arctic water flowing south from the Arctic Ocean 
along east Greenland, warm water flowing north from the Atlantic Ocean, and cold Arctic 
water flowing north in the Sorkapp current, adjacent to the west coast of Spitsbergen. 
Each of these water masses carries with it different zooplankton communities. Adjacent to 
Greenland, there are high densities of the large, lipid-rich copepod Calanus hyperboreus. 
The Atlantic influenced water carries with it high densities of small Calanus finmarchicus. 
Adjacent to Spitsbergen, the Sorkapp current carries high densities of medium-sized 
Calanus glacialis. Zooplanktivorous little auks (Alle alle) are abundant seabirds that breed 
adjacent to all of these water masses. Here we examine the impact the different physical 
and biological conditions have on the distribution of foraging little auks measured by 
at-sea surveys, their diving behavior (measured by time-depth-recorders), and the prey 
they feed their chicks. The Greenland Sea provides a good model to explore how future 
increases in warmer water and decreases in the strength of currents with Arctic origins, 
may impact upper trophic predators in sub-polar seas.

Karp-Boss, L., University of Maine, School of Marine Sciences, Orono, USA, lee.karp-
boss@maine.edu;

Weller, H., University of Maine, college of Education and Human Development, Orono, 
USA, herman.weller@umit.maine.edu;

Boss, E. S., University of Maine, School of Marine Sciences, Orono, USA, emmanuel.
boss@maine.edu;

Albright, J., University of Maine, college of Education and Human Development, Orono, 
USA, Jennifer_Albright@umit.maine.edu;

deCharon, A., University of Maine, Darling Marine Center, Walpole, USA, annette.
decharon@maine.edu

TEACHING PHYSICAL CONCEPTS BY OCEAN INQUIRY: REACHING PRE- AND 
IN- SERVICE TEACHERS
“Tell me and I’ll forget, show me and I may remember, involve me reflectively and I’ll 
understand.”  In our version of this old adage, the last part stresses the spirit of the inquiry-
based learning that is the essence of a COSEE-Ocean Systems program developed at the 
University of Maine by a partnership of educators and scientists.  The program offers a 
college course to target pre-service teachers and science majors contemplating education 
careers, and summer workshops to target in-service teachers.  By focusing on basic physi-
cal concepts addressed by national and state learning standards and by providing hands-
on inquiry-based activities and opportunities for pedagogical reflections we are able to 
reach out beyond teachers of marine science and beyond teachers in coastal communities, 
to teachers of physical sciences in inland and rural communities. We will share our experi-
ences with problems and solutions related to the crossing of “cultural” boundaries to es-
tablish a partnership between the college of Education and the School of Marine Sciences, 
the recruitment and networking of participants, the development and implementation of 
the course and workshops, and evaluation of our efforts.

Karsh, K. L., Princeton University, Princeton, USA, Kristen.Karsh@csiro.au;
Sigman, D. M., Princeton University, Princeton, USA, sigman@princeton.edu;
Trull, T. W., Antarctic Climate and Ecosystems Cooperative Research Centre, Hobart, 

Australia, Tom.Trull@utas.edu.au;
Thompson, P. A., CSIRO Marine and Atmospheric Research, Hobart, Australia, 

P.A.Thompson@csiro.au;
Wang, Y., Princeton University, Princeton, USA, yw@princeton.edu;
Davies, D. M., Antarctic Climate and Ecosystems Cooperative Research Centre, Hobart, 

Australia, Diana.Davies@csiro.au
NITROGEN AND OXYGEN ISOTOPE FRACTIONATION ASSOCIATED WITH NITRATE 
ASSIMILATION DURING CONTINUOUS CULTURE OF A MARINE DIATOM
We investigated the N and O isotope effects (15ε and 18ε, respectively) associated with 
nitrate assimilation through continuous culture of the marine diatom Thalassiosira weiss-
flogii. Under light limitation, 15ε, 18ε, and the size of the internal nitrate pool increased with 
decreasing light and growth rate, 15ε reaching 19‰ at 0.25 of the maximum growth rate. In 
contrast, the same parameters showed no relationship with growth rate under phosphate 
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limitation, 15ε remaining constant at 5-6‰. 15ε:18ε did not diverge coherently from 1:1 across 
all growth conditions. The results suggest there is no single intrinsic relationship between 
the rate of net nitrate assimilation and the magnitude of 15ε and 18&epsilon. Changes in 
nitrate metabolism associated with light-limited growth lead to increased 15ε and 18ε. This 
effect requires consideration in interpreting modern and paleoceanographic 15N data and 
may contribute to the high 15ε observed in the deep mixed layers of the Subantarctic Zone. 
The consistent 15ε:18ε of 1:1 associated with nitrate assimilation makes it possible to identify 
co-occuring N processes that cause deviation from this ratio, such as nitrification.

Karspeck, A. R., NCAR/CU Denver, Boulder, USA, aliciak@ucar.edu;
Kaplan, A., Lamont Doherty Earth Observatory, New York, USA, alexeyk@ldeo.columbia.edu;
Cane, M. A., Lamont Doherty Earth Observatory, New York, USA, mcane@ldeo.colum-

bia.edu
PREDICTABILITY LOSS IN AN INTERMEDIATE ENSO MODEL DUE TO INITIAL 
ERROR AND ATMOSPHERIC NOISE
The predictability of ENSO variability in a version of the Zebiak-Cane coupled model is 
examined in a perturbation experiment. Instead of assuming that the model is “perfect,” 
it is assumed that a set of optimal initial conditions exists for the model. These states are 
obtained through a nonlinear minimization of the misfit between model trajectories and 
the observations. Realistic estimates of the observational error covariance of SST, zonal 
wind stress, and thermocline depth are used to perturbation these initial states, and the 
error growth is examined. Forecast uncertainty is shown to be most sensitive to initial 
error in the thermocline depth. This uncertainty leads to larger forecast error growth than 
continuous stochastic forcing of the zonal wind stress fields. It is demonstrated that during 
years with negative (and rapidly decaying) Niño-3 SST anomalies (e.g. the time following 
an El Niño event), there is a suppression of error growth. In years with large warm ENSO 
events, the ensemble spread is no larger than in moderately warm years. As a result, peri-
ods with high ENSO variance have greater potential prediction utility.

Karstensen, J., IFM-GEOMAR, Kiel, Germany, jkarstensen@ifm-geomar.de;
Send, U., SIO, LaJolla, USA, usend@ucsd.edu;
Lampitt, R., NOCS, Southampton, United Kingdom, rsl@noc.soton.ac.uk;
Koertzinger, A., IFM-GEOMAR, Kiel, Germany, akoertzinger@ifm-geomar.de;
Meinecke, G., Marum, Bremen, Germany, gmeinecke@marum.de;
Villagarcia, M., ICCM, Telde, Spain, marimar@iccm.rcanaria.es;
Valdimarsson, H., MRI Reykjavik, Reykjavik, Iceland, hv@hafro.is;
Pagnani, M., NOCS, Southampton, United Kingdom, mred@noc.soton.ac.uk;
Pouliquen, S., Coriolis/IFREMER, Brest, France, sylvie.pouliquen@ifremer.fr
FIVE YEARS OF NORTH ATLANTIC OPEN-OCEAN TIME SERIES STATIONS IN 
THE ANIMATE CLUSTER
Scientific as well as technological achievements from five years of operation of three mul-
tidisciplinary North Atlantic time series observatories (parts of the ANIMATE cluster) will 
be presented. In general the three open-ocean sites are located in very different physical/
ecological regions: off Greenland, off Ireland, off Canary Islands. The basic biogeochemi-
cal as well as physical settings from the observations will be presented (e.g. seasonal cycle, 
variability) and compared with climatological estimates. As one example for a joint physi-
cal/biogeochemical interpretation of data an ‘apparent’ diurnal cycle in biogeochemical 
data (Chl-a, pCO2) will be investigated. Some technological aspects for the daily operation 
of the sites (mooring design, data quality control, logistics) will be touched on as well.

Kashino, Y., JAMSTEC, Yokosuka, Japan, kashinoy@jamstec.go.jp;
Ishida, A., JAMSTEC, Yokosuka, Japan, ishida@jamstec.go.jp;
Hosoda, S., JAMSTEC, Yokosuka, Japan, hosodas@jamstec.go.jp
ANNUAL AND INTERANNUAL OCEAN VARIATIONS IN THE MINDANAO 
DOME REGION: OBSERVATIONAL STUDY
The Mindanao Dome, which locates east of Philippines, has been investigated using 
numerical models so far, however, not fully discussed from the view of observations. We 
discussed ocean variations with time scales of longer than annual signal in the Philippine 
Sea mainly focusing the Mindanao Dome. TRITON buoy data at 8N130E, 8N137E and 
5N137E, and optimal analysis data from Argo floats show clear annual signal in this 
region. At 8N, observed annual signal is associated with ascending and descending of 
thermocline due to westward propagation of Rossby waves rather than local wind effect. 
Local Ekman pumping effect which is thought to be an important factor for generation of 
the Mindanao Dome is large at 5N, that is, mechanism of the generation of the Mindanao 
Dome differs with the latitude. Increasing trend of heat content is also clear at 8N, but not 
south of 5N after 2003 to 2006. This result indicates that heat has been accumulated not in 
the equatorial region but in the off-equatorial region of the western boundary of the tropi-
cal Pacific before 2006-07 El Nino.

Kasper, J. L., University of Alaska Fairbanks, Institute of Marine Science, Fairbanks, USA, 
ftjlk@uaf.edu;

Weingartner, T., University of Alaska Fairbanks, Institute of Marine Science, Fairbanks, 
USA, weingart@ims.uaf.edu

MODELING CIRCULATION IN THE LANDFAST ICE ZONE
Inshore of the 20 m isobath arctic shelves are covered by immobile landfast ice prevent-
ing the direct transfer of wind stress to the inner shelf in winter.  Outer shelf circulation is 
directly wind-forced whereas inner shelf dynamics are controlled by remotely-established 

pressure gradients and frictional coupling of the flow field to the bottom and the under-
ice boundaries.  To demonstrate the effect of landfast ice and winds on shelf circulation 
beneath fast ice, process type numerical models were used to investigate nearshore 
flows under landfast ice.  Landfast ice was simulated by applying a frictional force to 
the ocean surface. Offshore of the ice, a suite of wind profiles were used to investigate 
response.  Circulation differs markedly between the inner and outer shelf with the transi-
tion marked by a velocity front suggesting limited exchange occurs across the landfast ice 
edge throughout winter.  Through vorticity stretching, offshore winds drive a counter flow 
beneath the landfast ice.  The underice flow field is sensitive to the magnitude of the ice-
water friction but less sensitive to the spatial structure of the frictional coupling.

Kastler, J. A., University of Southern Mississippi / GCRL, Ocean Springs, MS, USA, jes-
siekastler@gmail.com;

Walker, S. H., University of Southern Mississippi / GCRL, Ocean Springs, MS, USA, 
sharon.walker@usm.edu;

Spranger, M. S., University of Florida/IFAS Extension, Gainesville, FL, USA, spranger@
ufl.edu;

Dindo, J., Dauphin Island Sea Lab, Dauphin Island, AL, USA, jdindo@disl.org;
Brook, R. D., Mississippi State University, Starkville, MS, USA, danb@ext.msstate.edu
THE TEACHER-SCIENTIST INSTITUTES OF THE COSEE:CGOM - CATALYZING 
RELATIONSHIPS AMONG SCIENTISTS AND TEACHERS TO ENRICH 
CLASSROOM OCEAN SCIENCES LEARNING
A primary strategy used by the Center for Ocean Sciences Education Excellence in the 
Central Gulf of Mexico (COSEE:CGOM) is the Teacher-Scientist Institute.  This institute, 
held each summer in two Gulf Coast states, includes a week of field study followed by a 
six-session online institute.  The most concrete product is a collection of lesson plans that 
are aligned to Ocean Literacy principles and concepts, and National Science Education 
Standards, and made available on the COSEE:CGOM website.  Another important result 
of the institutes is the initiation of relationships among participants. The field institute is 
professional development for both teachers and scientists.  During this powerful experi-
ence teachers learn ocean science content from the scientists while beginning to get a 
feeling for the way scientists conduct research.  Likewise, through the process of lesson 
plan development, teachers introduce scientists to the culture of secondary classrooms, 
from which graduates enter scientists’university classrooms.  This presentation will discuss 
how the Teacher-Scientist Institutes promote Ocean Literacy, and efforts to sustain the 
teacher-scientist community as a resource for continued teaching enhancement.

Kataoka, F., Remote Sensing Technology Center Of Japan, TSUKUBA, Japan, kataoka.
fumie@restec.or.jp;

Mitomi, Y., Remote Sensing Technology Center Of Japan, TSUKUBA, Japan, mitomi@
restec.or.jp

RETRIEVAL OF OCEAN COLOR INFORMATION OVER THE TURBID WATER AREA
Ocean color remote sensing is the technique to estimate the quantity of the ocean materi-
als (e.g. Chlorophyll-a, Colored dissolved organic matter, Suspended solid, etc.) with the 
spectral characteristics of the upwelling radiances beneath the surface (called water leav-
ing radiance). Thus, for the satellite observation, the atmospheric correction to retrieve the 
water leaving radiance is important technique. The major error of the atmospheric cor-
rection is caused by the estimation of atmospheric aerosols that is highly variable in both 
space and time. Especially, in the general algorithm with two near-infrared observation 
data, the correction over the coastal region becomes more difficult because the influence 
of the signal other than atmosphere (e.g. turbid water background) cannot be ignored. In 
this study, as the approach to solve the atmospheric correction problem over the coastal 
region, we examined the atmospheric correction method with multi-viewing satellite ob-
servation data. This method directory estimates the both of the water leaving radiance and 
aerosol properties by using the directional dependency of atmospheric aerosol scattering. 
In this paper, we present the application result with POLDER2 multi-viewing observation 
data around Japan, and also present the comparison results with general algorithm.

Katsnelson, B. G., WHOI, Woods Hole, USA, bkatsnelson@whoi.edu
TEMPORAL FLUCTUATIONS OF THE SOUND SIGNALS IN SHELF ZONE IN 
PRESENCE OF MOVING INTERNAL WAVES
Temporal fluctuations of the sound intensity in shallow water initiated by moving trains of 
intense internal waves (IW) are considered. Due to the anisotropic structure of IWs, fluc-
tuations can have different mechanisms and in turn different characteristics. We assume 
that mode coupling, adiabatic variability and/or horizontal refraction are the main reasons 
for these fluctuations. The amplitude of fluctuations depends upon the direction of propa-
gation of sound signals relative to the direction of IW propagation.  We derived an expres-
sion for the scintillation index (SI) as a function of frequency, mode number and direction 
of sound propagation. Theoretical analysis is compared with experimental results from the 
SWARM’95 and SW06 experiments.

Katsumata, K., JAMSTEC/IORGC, Yokosuka, Japan, k.katsumata@jamstec.go.jp;
Fukasawa, M., JAMSTEC/IORGC, Yokosuka, Japan, fksw@jamstec.go.jp
DECADAL CHANGES OF BOTTOM WATER AND MERIDIONAL HEAT/SALT 
FLUXES ACROSS THE SOUTHERN HEMISPHERE SUBTROPICAL GYRES
Four WHP zonal sections, occupied between 1992 and 1995 across the southern hemi-
sphere subtropical gyres, A10, I03, I04, and P06, were revisited as part of BEAGLE project 
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in 2003 and 2004. Variations of water properties are studied following neutral density 
surfaces with a focus on deep water masses. Circumpolar Deep Water in the Southwest
Pacific Basin is found fresher by 0.002 psu. The number is marginally greater than the 
measurement precision, but systematic errors cannot explain the shape difference of the 
TS curves and we argue that the difference is significant. The change can be explained by 
observed freshening of Antarctic Bottom Water formed in the Indian and Pacific Oceans. 
Results from two OGCM’s were adopted to discuss the decadal variations of the meridi-
onal heat and salt fluxes across the sections. The fluxes show variability with periods of 2 
to 10 years. In particular, the heat flux shows a significant correlation with the Southern 
Oscillation Index and Southern Annular Mode Index. The correlation is explained mainly 
by the wind changes over the Pacific.

Kaufmann, M. J., University of Madeira, Dept. of Biology & Centre for Macaronesian 
Studies, Funchal, Portugal, mkbiomar@uma.pt;

Maranhao, M., University of Madeira, Dept. of Biology, Funchal, Portugal;
Brotas, V., Institute of Oceanography, Faculty of Sciences, University of Lisbon, Lisbon, 

Portugal;
v. Broeckel, K., Leibniz-Institute of Marine Sciences, IFM-GEOMAR, Kiel, Germany
DISTRIBUTION OF PHYTOPLANKTON COMMUNITIES AT THREE NE-
ATLANTIC SEAMOUNTS AND AN E-MEDITERRANEAN SEAMOUNT 
DETERMINED BY CHEMOTAXONOMY
In order to investigate how seamounts possibly influence the distribution and dynamics 
of phytoplankton communities, the north-eastern Atlantic seamounts Ampere, Great 
Meteor, Seine and the east Mediterranean Anaximenes Mountain were investigated dur-
ing multidisciplinary cruises. Water samples from predefined depths, from the surface to 
150 m, were filtered for analysis by chemotaxonomic methods using HPLC of photosyn-
thetic marker pigments followed by analysis with the software CHEMTAX to determine 
the contribution of different taxonomic groups to the phytoplankton community. The 
dominant phytoplankton groups at all studied seamounts belonged to the picoplankton 
(prochlorophytes, cyanophytes, chlorophytes) and nanoplankton (prymnesiophytes), 
characteristic of the oligotrophic regions where the seamounts are located. Exceptionally, 
at certain sampling sites and depths, these dominant taxa were replaced by microplank-
tonic groups, such as diatoms and dinophytes. This could be explained by slight upwelling 
conditions caused by local topographic features resulting in somewhat higher nutrient 
concentrations. Moreover, an influence of the seamounts on the vertical distribution of 
the deep chlorophyll maximum layer could be detected. This consisted mainly in a some-
what shallower DCM layer above the seamount summits indicating a Taylor column.

Kavanaugh, M. T., Oregon State University, Corvallis, USA, mkavanau@coas.oregonstate.edu;
Letelier, R. M., Oregon State University, Corvallis, USA, letelier@coas.oregonstate.edu;
Saraceno, M. C., Oregon State University, Corvallis, USA, msaracen@coas.oregonstate.edu;
Spitz, Y. H., Oregon State University, Corvallis, USA, yspitz@coas.oregonstate.edu;
Venegas, R. M., Oregon State University, Corvallis, USA, rvenegas@coas.oregonstate.edu;
Zirbel, M. J., Oregon State University, Corvallis, USA, mjzirbel@coas.oregonstate.edu
SATELLITE-DERIVED BIOPHYSICAL PROVINCES: TOOLS FOR OBJECTIVE 
INVESTIGATIONS OF MARINE ECOSYSTEMS
If the structure of marine ecological systems is constrained by physical forcing, biophysi-
cal provinces- defined as regions displaying coherent patterns in physical forcing and 
biological response, may emerge as quasi-stable properties of regional and global oceans. 
Furthermore, biophysical provinces provide an appropriate range over which to spatially 
extrapolate physical and biochemical processes that have been characterized at discrete 
locations. However, there remains a considerable need for the development of objective 
mapping of dynamical biophysical provinces in the major regions of the global oceans 
to facilitate comparative analyses of ecosystem dynamics and to predict their resilience  
to global climate change. Using monthly climatologies of SST, PAR, and Chl a , we have 
established dynamic biophysical provinces in the subarctic and subtropical eastern North 
Pacific using a probabilistic derivation of the Kohonen neural network. In this presenta-
tion we will discuss preliminary efforts to compare these provinces to those derived from 
alternative methods, validate them with in situ data (flow cytometry, 14C productivity, 
PAM fluorescence, and ac-meters), and address the role of data resolution on the spatio-
temporal variability of provincial boundaries.

Kawaguchi, Y., Hokkaido University, Sapporo, Japan, kawa-y@lowtem.hokudai.ac.jp;
Mitsudera, H., Hokkaido University, Sapporo, Japan, humiom@lowtem.hokudai.ac.jp
A NUMERICAL STUDY OF ICE-DRIFT DIVERGENCE BY CYCLONIC WIND WITH 
A LAGRANGIAN ICE MODEL
In polar regions low-pressure systems drive sea ice divergence, which can accelerate sum-
mer sea ice melt  through energy  absorption at resulting open water areas. This paper 
examines the mechanisms that cause the ice divergence and its seasonal change with a 
Lagrangian ice model. We focus on the effects of change in initial ice  concentration, ice 
strength and ocean stratification. A series of idealized simulations (initially at 5 km resolu-
tion) are carried out with a Rankine combined vortex as external wind forcing.  We have 
found a characteristic length scale r1 in free drift, based on the influence of the Coriolis 
term. The results show that ice concentration decreases most greatly within  the range of 
r1. In addition, ice divergence becomes small in the inner region for high concentrations  
(i.e., over 0.95), due to inward internal force blocking divergent  deformations. The effects 
of ocean stratification on ice-drift divergence are also examined. Numerical results show 
that as the density stratification increases, divergent Ekman flows beneath ice further 

promote the ice-drift  divergence and lead to more reduction in ice concentration through 
thinning of surface Ekman layer.  

Kawamura, Y., Tokyo University of Marine Science and Technology, Tokyo, Japan, yu-
2kawa@kaiyodai.ac.jp;

Kitade, Y., Tokyo University of Marine Science and Technology, Tokyo, Japan, ykitade@
kaiyodai.ac.jp

ENERGY DISSIPATION OF INTERNAL TIDES IN SAGAMI BAY, JAPAN
To investigate an energy dissipation process in Sagami Bay, Central Japan, TurboMap casts 
were performed across a shelf near the north coast of the bay in summer, 2007. While the 
strong vertical shear (the energy dissipation rate of about 1.0×10-6 W kg-1) existed near the 
bottom on the shelf region, the amount of the maxima gradually decayed toward the deep 
sea region. In addition, the locations of the strong vertical shear were nearly equal as the 
bottom of the shelf on the deep sea region and slightly deeper or shallower with distance 
from the shelf. Since the large internal tides, especially semidiurnal period, is often ob-
served during summer in the bay, the characteristic slope of the semidiurnal internal tide 
was estimated using a density profile by CTD observation. The locations of the maxima of 
the vertical shear overlapped the characteristic slope from the bottom of the shelf break. 
Thus, it is expected that these strong vertical shears were induced by the scattering of the 
semidiurnal internal tide at the shelf break.

Kawano, T., IORGC-JAMSTEC, Yokosuka, Japan, kawanot@jamstec.go.jp;
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CHANGE IN TEMPERATURE OF BOTTOM WATER IN THE PACIFIC
Recent studies has clarified the warming in the Pacific not only in the upper part but also 
in the deep, for example, in the NADW in the south Pacific by Johnson et al. (1994), in 
the mid-depth of the Southern Ocean studied by Gille (2002), in deep water in the north 
Pacific along 47°N by Fukasawa et al. (2004), in deep water along the pathway of the CDW 
by Kawano et al. (2006) and in Wake Island Passage by Uchida et al. (2007), and in deep 
water in the Pacific by Johnson et al. (2007). The warming and the warming trend of the 
global ocean shown by Wills et al. (2004) and Levitus et al. (2000) have potential effect 
on Thermohaline Circulation in the Pacific. In this study, we analyze the data obtained 
in 2007 by trans-Pacific surveys along 47°N and the International Date Line. The surveys 
were designed to trace the hydrographic stations where had been observed during the 
WOCE, and thus improve our understanding on temperature changes in the deep and 
bottom water of the Pacific.

Kawasaki, N., National Institute for Environmental Studies, Ibaraki, Japan, kawasaki.no-
buyuki@nies.go.jp;
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Nagata, T., Kyoto University, Otsu, Japan, nagata@ecology.kyoto-u.ac.jp;
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Benner, R., University of South Carolina, Columbia, USA, benner@biol.sc.edu
CONTRIBUTIONS OF LIVING BACTERIA AND BACTERIAL DETRITUS TO 
SUSPENDED POC IN THE NORTH PACIFIC GYRE
Accurate measurements of the carbon content of heterotrophic bacteria are essential for 
quantitative assessments of bacterial contributions to biogeochemical cycles, yet consider-
able variability (~3 fold) exists among existing estimates of the carbon content of marine 
bacteria. Amino acid carbon yields in size-fractionated samples and bacterial cultures 
were used to estimate the average carbon content of heterotrophic marine bacteria in the 
coastal (8-14 fg C cell-1) and open (5-7 fg C cell-1) ocean. These values are about 2 to 3 
times lower than commonly used values and indicate that contributions of living bacteria 
to suspended particulate organic carbon (POC) in the open ocean are lower than previ-
ously estimated. Carbon-normalized yields of muramic acid, D-alanine and D-glutamic 
acid, unique biomarkers of bacteria, were used to estimate that bacterial detritus com-
prised 6-14% of suspended POC at the Hawaii Ocean Time Series station. Bacterial detri-
tus likely comprises a large fraction of the submicron particles and colloids in the ocean.

Kearney, K. A., Princeton University, Princeton, USA, kkearney@princeton.edu;
Sarmiento, J. L., Princeton University, Princeton, NJ, USA, jls@splash.princeton.edu;
Christensen, V., University of British Columbia, Vancouver, BC, Canada, v.christensen@

fisheries.ubc.ca;
Gnanadesikan, A., Geophysical Fluid Dynamics Laboratory, Princeton, NJ, USA, anand.

gnanadesikan@noaa.gov;
Stock, C., Geophysical Fluid Dynamics Laboratory, Princeton, NJ, USA, charles.stock@

noaa.gov
LINKING A LOWER TROPHIC LEVEL BIOGEOCHEMICAL MODEL WITH AN 
UPPER TROPHIC LEVEL ECOSYSTEM MODEL
The Ecopath with Ecosim (EwE) model is widely used in the ecological community to 
investigate upper trophic level interactions and their effects on commercial fisheries.  EwE 
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integrates many fisheries-related datasets to estimate energy flows between functional 
groups and simulate changes based on changing fishing and predation pressure.  The EwE 
model looks primarily at predator-prey relationships as the key force of change in func-
tional group populations, without considering the effects of changing ocean biogeochem-
istry, which can play a key role in the growth of primary producers and lower trophic level 
consumers.  In this study, we use the results of a full biogeochemical model to force the 
lower trophic levels.  The model considers the biogeochemical pathways of major nutri-
ents as well as dissolved oxygen, dissolved inorganic carbon, and alkalinity, and is integrat-
ed with a full ocean-atmosphere physical ocean model.  With this information, it predicts 
the population changes in three size classes of phytoplankton.  By using this information 
in conjunction with the EwE model, we can study the potential effects of biogeochemical 
changes in the ocean on upper trophic level populations.

Kearns, E. J., National Park Service - South Florida Natural Resources Center, Homestead, 
USA, ed_kearns@nps.gov;

Perry, W. B., National Park Service - South Florida Natural Resources Center, Homestead, 
USA, william_b_perry@nps.gov;

Renshaw, A., National Park Service - South Florida Natural Resources Center, Homestead, 
USA, amy_renshaw@nps.gov

SALINITY-BASED ECOLOGICAL AND HYDROLOGIC GOALS FOR BISCAYNE 
AND FLORIDA BAYS
Goals for desired ecological conditions for Southern Biscayne Bay and Northeast Florida 
Bay have been developed to promote the ongoing restoration efforts in South Florida, 
including CERP. These goals include healthy seagrass communities that support a variety 
of estuarine faunal species. The ability to reach these ecological goals is dependent upon 
the available fresh water volume, quality, timing and location. Salinity, a direct and integral 
result of the distribution of fresh waters in the estuarine zone, is used to establish a practi-
cal link to the hydrologic restoration targets. Several different analytical and modeling 
methods/studies were used to produce a range of estimates for the volumes of fresh water 
required to reach local restoration goals. Estimated annual volumes for Northeastern 
Florida Bay are 7.1 x 108 m3/yr, while Southern Biscayne with its far greater tidal exchange 
rate requires an estimated 1.4 x 109 m3/yr. Both estimates carry uncertainties of approxi-
mately 20% and assume a natural hydropattern

Kedra, M., Institute of Oceanology PAS, Sopot, Poland, kedra@iopan.gda.pl;
Weslawski, J. M., Institute of Oceanology PAS, Sopot, Poland, weslaw@iopan.gda.pl
CLIMATE-DRIVEN CHANGE IN THE BIODIVERSITY SOFT BOTTOM 
MACROBENTHOS? - ARCTIC CASE STUDY (KONGSFJORDEN, SPITSBERGEN)
Increased interest in consequences of climate change motivates research in high arctic. 
Glaciers’retreat and increased input of Atlantic water into arctic fjords are predicted 
consequences of climate warming. Glaciers’retreat is accompanied by an increase in 
meltwater outflow and a flux of inorganic particles and therefore has a direct influ-
ence on the benthic communities diversity and its variability. Also the balance between 
Arctic and Atlantic water conditions in the fjord is probably sensitive to climate changes.  
Kongsfjorden (79  N) is one of European Biodiversity Research Site. The year-to-year 
(1997 - 2006) biodiversity in benthos at three monitoring stations in Kongsfjorden is 
compared. The main aim was to answer the question how the benthic diversity in Arctic 
was changing (in the decadal period of time) and whether climatic differences in following 
years influence the variability in benthic biodiversity. “Warm years” with high amount of 
Atlantic water advected, warm air temperature and strong glacial outflow are contrasted 
to “cold years” with local waters domination and less intensive glacial discharge. The pat-
terns of diversity change are related to environmental changes and its climate proxies. 

Keen, T. R., Naval Research Laboratory, Stennis Space Center, USA, timkeen@charter.net;
Harding, F., Naval Research Laboratory, Stennis Space Center, USA
SEASONAL PATTERNS OF EXCHANGE BETWEEN ST. LOUIS BAY AND 
MISSISSIPPI SOUND, U.S.A.
The dynamics of estuarine and coastal flow within Mississippi Sound, USA, are being 
investigated using numerical models. The hydrodynamics for 2005 have been simulated 
on nested grids as small as 80 m. The flow fields calculated on this grid are used to 
transport dissolved material using both Lagrangian and Eulerian numerical methods. 
First, discrete particles were released at several points within St. Louis Bay. The second 
method calculates the transport of a non-conservative tracer using a 3D transport model. 
The circulation within the bay is dominated by tidal flow  with periodic cold fronts and 
occasional tropical cyclones. The weak residual tidal flow and asymmetric circulation 
within the bay can transport dissolved material to the entrance of the bay but is not strong 
enough to continuously move it into the adjacent sound. Circulation within the bay and 
sound during cold fronts can assist this tidal flow in transporting dissolved material into 
Miss. Sound. The dominant mechanism for exchange between St. Louis Bay and Miss. 
Sound appears to be tropical cyclones. The model results suggest that significant exchange 
occurs during both the increasing and waning phases of a hurricane. This result supports 
previous field work, which indicates that dioxins and heavy metals from outfalls within the 
bay are showing up in shellfish and sediments in Mississippi Sound. 

Keener-Chavis, P., NOAA, Charleston, USA, paula.keener-chavis@noaa.gov;
Martinez, C., NOAA, Newport, USA, Catalina.martinez@noaa.gov;
Feldman, M., CoML, DC, USA, feldman@coreocean.org

A GLIMPSE OF OCEAN BIODIVERSITY THROUGH EXPLORATION COUPLED 
WITH TELEPRESENCE
Technology enables each advancement made in exploration, from the poles to the deep-
est reaches of the ocean, to outer space. Discovery of new life at hydrothermal vents was 
made possible by submersible technology, and continued enhancements in satellite sen-
sors provide ever-improving discoveries of planetary scale changes like those due to El 
Nino and those talking place in the deepest parts of the ocean. It is cutting-edge technol-
ogy that enables us to expand boundaries of the known world while engaging all who wish 
to be involved in these discoveries in real-time. With the unprecedented advancements in 
all areas of technology, learning is no longer restricted to a place and time, and students 
are perhaps the most profoundly affected by this evolution in how they learn and where 
they learn than any other segment of our society. The NOAA Ship Okeanos Explorer, out-
fitted with state-of-the-art telepresence capabilities, will enable us to expand the reach of 
NOAA ocean science in novel ways to students of all ages. This presentation will focus on 
the status of bringing the unknown ocean world in new ways to all who wish to explore it.

Keenlyside, N., Leibniz Institute of Marine Sciences (IFM-GEOMAR), Kiel, Germany, 
nkeenlyside@ifm-geomar.de;

Latif, M., Leibniz Institute of Marine Sciences (IFM-GEOMAR);
Jungclaus, J., Max Planck Institute for Meteorology, Hamburg, Germany;
Kornblueh, L., Max Planck Institute for Meteorology;
Park, W., Leibniz Institute of Marine Sciences (IFM-GEOMAR);
Roeckner, E., Max Planck Institute for Meteorology
DECADAL PREDICTION: CLOSING THE GAP BETWEEN CLIMATE 
PROJECTIONS AND SEASONAL FORECASTS
Predicting climate variations over the next decade has clear socio-economic benefits. Less 
clear perhaps, but of equal or greater importance, is the reduced uncertainty in climate 
change projections that will result from better understanding and modelling of the climate 
system. Here, skilful decadal hindcasts of North Atlantic sector climate are presented. The 
hindcasts were performed with the MPI-OM/ECHAM5 model, were ten years long, con-
sisted of three ensemble members, and covered the period 1955 till 2005. Initial conditions 
were generated by relaxing coupled model sea surface temperature to observations. The 
model is able to predict Atlantic meridional overturning circulation changes and surface 
temperature variation over the North Atlantic, North America and Western Europe out 
to a decade in advance. Our prediction for the next decade indicates a weakening of the 
MOC and delay in the anthropogenic induced warming of the surface temperature in 
these regions, and globally. Major differences to seasonal forecasting shall be discussed, 
by presenting results from similarly performed seasonal forecasts. The role of high versus 
low latitudes in the initialisation technique, and the sensitivity to the treatment of salinity 
are investigated in additional experiments. Sensitivityto model formulation is also assessed 
with experiments using another model(NEMO/ECHAM5).

Keith, D. J., US Environmental Protection Agency, Narragansett, RI, USA, keith.darryl@
epa.gov;

Kuhn-Hines, A., US Environmental Protection Agency, Narragansett, RI, USA, kuhn.
anne@epa.gov

THE DISTRIBUTION OF COLORED DISSOLVED ORGANIC MATTER (CDOM) 
AND SALINITY ALONG THE SOUTHERN NEW  ENGLAND COAST FROM 
AIRCRAFT REMOTE SENSING
Using in situ measurements of estuary color, algorithms were developed to estimate 
colored dissolved organic matter absorption at 412 nm (aCDOM412) and surface salin-
ity in New England waters. Model estimates were compared with measured CDOM 
absorption values and surface salinities from Narragansett Bay, Rhode Island. Statistical 
analysis showed a strong correlation (R = 0.88) between aCDOM412  and the ratio of 
remotely sensed reflectance at 665 and 490 nm. The standard error between measured 
and predicted absorption values was 0.1 /m. Results also showed a strong correlation (R = 
-0.92) between aCDOM412 and salinity, with a standard error of 0.5 parts per thousand 
(ppt). The robustness of the aCDOM412 algorithm was tested using in situ spectral mea-
surements (2005 - 2007) from Narragansett Bay, the Providence River, and Long Island 
Sound to predict surface salinity. Test results indicated a very strong correlation (R = 0.92) 
between measured and predicted salinities with a standard error of 1.0 ppt. Using aircraft 
spectral data from Long Island Sound to Nantucket Sound, the spatial and temporal varia-
tion in aCDOM412 and salinity are presented on a regional scale.

Keith, E. O., Nova Southeastern University Oceanographic Center, Dania Beach, FL, USA, 
edwardok@nova.edu;

Guentzel, J. G., Coastal Carolina University Dept. of Marine Science, Conway, SC, USA, 
jguentze@coastal.edu

MERCURY TRANSPORT AND BIOACCUMULATION IN THE ALVARADO 
LAGOON SYSTEM, VERACRUZ STATE, MEXICO
The Alvarado Lagoon System (ALS) consists of shallow rivers and lagoons connected to 
the Gulf of Mexico (GOMEX) by a narrow channel. We collected samples of water and 
seafood in the wet (September 2005) and dry (March 2003 and 2005) seasons, and human 
hair and sediment in 2005. Total Hg in sediments ranged from 27.5 to 90.5 µg Hg/g dry 
weight, while fish and shellfish Hg levels ranged from 0.01 to 0.35 µg Hg/g wet weight. 
Total Hg in human hair ranged from 0.10 to 3.36 µg Hg/g (n = 47) and 58 % of the hair 
samples were above 1.00 µg Hg/g. Mean hair Hg levels were 1.12 ± 0.62 and 1.48 ± 0.86 
µg/g for children (n = 20) and adults (n = 27), respectively. Water column concentrations 



�0�

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

of total unfiltered Hg ranged from 0.9 to 12.6 ng/L. These levels are similar to other estu-
aries that discharge into the northern GOMEX. The ALS discharges around 95 kg Hg/yr 
into GOMEX, approximately 0.38 % of the total annual atmospheric Hg deposition, and 
about 0.43 % of annual Mississippi river discharge.

Kelble, C. R., UM/RSMAS, Miami, USA, chris.kelble@noaa.gov;
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SALINITY AND MESO-ZOOPLANKTON COMMUNITIES IN FLORIDA BAY
Florida Bay has significant spatial and temporal salinity variability, due to heterogeneity 
in freshwater sources, minimal exchange between the four major sub-regions, seasonal 
cycles of rainfall, runoff, and evaporation, and the influence of large-scale phenomena (i.e. 
tropical cyclones and El Nino). Furthermore, salinity will likely be the abiotic parameter 
most directly affected by CERP activities.  Meso-zooplankton occupy a vital link in the 
pelagic trophic network, providing an energy pathway between phytoplankton and upper 
trophic levels.  Understanding the relationship between meso-zooplankton communities 
and salinity is necessary to formulate quantitative, testable hypotheses as to the potential 
effect of CERP projects on meso-zooplankton.  To address this issue there has been an 
ongoing long-term research program to study meso-zooplankton communities in Florida 
Bay.  Analyses will be presented which focus on determining if salinity and other environ-
mental parameters contribute to the observed temporal and spatial variability in meso-
zooplankton communities, if high or low salinity extremes have distinct meso-zooplank-
ton communities, and if large-scale phenomena alter the meso-zooplankton community. 
From these results, hypotheses will be constructed regarding the potential effect of CERP 
on meso-zooplankton in Florida Bay.

Keller, B. D., NOAA/National Marine Sanctuary Program, St Petersburg, USA, brian.
keller@noaa.gov

EVERGLADES RESTORATION AND THE FLORIDA KEYS NATIONAL MARINE 
SANCTUARY: MONITORING FOR POSSIBLE ECOSYSTEM EFFECTS
The 9,800-square-kilometer Florida Keys National Marine Sanctuary (FKNMS) is located 
downstream of the Everglades and may be impacted by increased freshwater flows result-
ing from implementation of the Comprehensive Everglades Restoration Plan. The FKNMS 
includes extensive areas of seagrass beds, which are sensitive to levels of eutrophication, 
and the only system of coral reefs in North America. Everglades restoration intends to 
“do no harm” to the Florida Reef Tract, and a comprehensive set of monitoring projects 
will help determine whether this desired outcome occurs and, if not, whether adaptive 
management of freshwater outflows may need to be invoked. Baselines for FKNMS moni-
toring were established as early as 1995 and include physical and chemical properties of 
surface waters and the water column as well as ecological monitoring of seagrass and coral 
reef communities and associated populations. Results to date indicate that nutrient ratios 
in seagrasses and relative abundance of seagrasses and macroalgae are particularly infor-
mative indicators of water quality to FKNMS managers.

Keller, B. D., NOAA/National Marine Sanctuary Program, St Petersburg, USA, brian.
keller@noaa.gov
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downstream of the Everglades and may be impacted by increased freshwater flows result-
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and the only system of coral reefs in North America. Everglades restoration intends to 
“do no harm” to the Florida Reef Tract, and a comprehensive set of monitoring projects 
will help determine whether this desired outcome occurs and, if not, whether adaptive 
management of freshwater outflows may need to be invoked. Baselines for FKNMS moni-
toring were established as early as 1995 and include physical and chemical properties of 
surface waters and the water column as well as ecological monitoring of seagrass and coral 
reef communities and associated populations. Results to date indicate that nutrient ratios 
in seagrasses and relative abundance of seagrasses and macroalgae are particularly infor-
mative indicators of water quality to FKNMS managers.

Kelley, D. E., Dalhousie University, Halifax, Canada, Dan.Kelley@Dal.Ca;
Mirshak, R., Dalhousie University, Halifax, Canada, ramzi@dal.ca
INFERRING PROPAGATION DIRECTION OF NONLINEAR INTERNAL WAVES IN 
A VERTICALLY SHEARED BACKGROUND FLOW
Wave propagation direction may be difficult to estimate from velocity profiler measure-
ments in coastal waters, owing to wave-induced heaving of background shears. We discuss 
three approaches to this problem. The first method estimates wave signals from high-pass 
filtered time series. The second infers wave direction from lagged correlations of echo 
intensity between the spatially-separated acoustic beams of the profiler. The third sepa-
rates background and wave signals by regressing the high-pass filtered velocity field onto a 
normal mode model. Advantages and disadvantages of each method are discussed, based 
on simulated and observed signals.

Kelly, A. E., MIT, Cambridge, USA, kellya@mit.edu;
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LEAD CONCENTRATIONS AND ISOTOPIC RATIOS IN CORALS AND WATER 
NEAR BERMUDA, 1780-2000 A.D.
Lead (Pb) naturally occurs in the environment, but the dominant recent sources are an-
thropogenic, significantly altering the global lead cycle. In order to document the complete 
history of oceanic, anthropogenic Pb transient in the North Atlantic Ocean, this study 
focuses on Pb concentrations and isotope records from annually-banded coastal corals 
near Bermuda during the past 220 years. Anthropogenic lead emissions in this area have 
been dominated by the industrialization of North America beginning in the 1840’s and 
leaded gasoline, which was introduced in the 1920’s, began to phase-out in the mid-1970’s 
and substantially completed by the late 1990’s. From the late 1700’s to 1900, 206Pb/207Pb and 
208Pb/207Pb isotope ratios (Pb I.R.) show peak values in the middle of the 19th Century. We 
suggest that this signal is a reflection of the early dominance of Upper Mississippi Valley 
Pb ore in the United States, as is also seen in the estuarine sediments of Rhode Island.

Kelly, B., University of Victoria, Victoria, Canada, bmkelly@uvic.ca;
Varela, D. E., University of Victoria, Victoria, Canada, dvarela@uvic.ca
BIOLOGICAL CYCLING OF SILICON, NITROGEN AND CARBON IN THE NE 
PACIFIC AND THE BERING AND CHUKCHI SEA
Diatoms control the cycling of silicon and contribute significantly to the downward flux 
of biogenic silica (BSi), nitrogen and carbon in many oceanic regions. We investigated the 
contribution of diatoms to primary productivity and nutrient cycling in surface waters 
across the NE Pacific and Bering and Chukchi Seas during July 2006. In the NE Pacific, 
[BSi] was <1 µmol L-1, mean particulate Si:C and Si:N ratios were 0.07 and 0.37, respective-
ly, and net BSi production was positive in the euphotic zone. The Bering and Chukchi Seas 
exhibited [BSi] over 10 µmol L-1. Mean particulate Si:C and Si:N ratios were 0.25 and 1.54, 
respectively, in the Bering Sea and 0.26 and 1.96 in the Chukchi Sea. Euphotic zone BSi 
production was positive in the Chukchi Sea, while the Bering Sea exhibited net BSi disso-
lution. During this study, the highest carbon and nitrate uptake rates were measured in the 
Chukchi Sea (up to 10 µmol L-1 d-1 and 480 nmol L-1 d-1, respectively). This study was the 
first to assess diatom dynamics across the subarctic NE Pacific to the western Arctic.

Kelly, K. A., University of Washington, Seattle, USA, kkelly@apl.washington.edu;
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THE COHERENCE OF UPPER OCEAN HEAT TRANSPORT IN THE WESTERN 
NORTH ATLANTIC
The coherence of heat transport in the upper 800m of the western North Atlantic is tracked 
using a thermodynamics-only model, with geostrophic surface velocities specified from 
altimetric sea surface height and the vertical profile derived from hydrographic data. The 
model comprises an upper ocean mixed layer and interior layers forced by geostrophic 
advection. The pathways of mass and temperature transport are examined from the Gulf 
Stream’s separation to beyond the trifurcation into the North Atlantic Current (NAC), the 
Azores Current, and the southern recirculation return flow. The pathways are complex and 
vary significantly with time, with surprisingly little coherence in transports along the Gulf 
Stream itself. Inflow anomalies from the Labrador Current are well-correlated with those in 
the North Atlantic Current; both are lag-correlated with the NAO and with the Sverdrup 
transport. The Gulf Stream mass and temperature transport variations are only weakly 
correlated with either the NAC or the NAO. This description of heat and mass transports 
bears little resemblance to an ocean heat conveyor belt, at least for the upper limb, and 
reveals instead nearly independent fluctuations on interannual time scales. The heat budget 
of the region where the subpolar and subtropical gyres interact (the intersection of the 
Labrador Current, North Atlantic Current, and Gulf Stream) is examined in detail to deter-
mine the heat source for the relatively warm North Atlantic Current.

Kelly, S. M., College of Oceanic and Atmospheric Science, Oregon State University, 
Corvallis, USA, skelly@coas.oregonstate.edu;
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DYNAMICS OF MIXING HOTSPOTS ON THE ROUGH, NEAR-CRITICAL 
OREGON SLOPE
Observations of internal waves and turbulence on the near-critical Oregon slope (Moum 
et al 2002, Nash et al 2007) have identified localized regions of intense mixing at several 
sites across the slope. A synoptic snapshot of XCP- and LADCP-derived velocities and 
inferred turbulence during fall 2005 is used to investigate the source of these hotspots. 
Although barotropic tidal velocities are predominantly along large-scale isobaths, both 
across- and along-slope topographic interactions may be present as a result of strong 
baroclinic motions and small-scale, 3-D topography. Tidal fits to across-slope velocities 
display instances of upward and downward phase propagation suggesting the existence 
of both on- and offshore propagating internal tide energy. At certain locations, turbu-
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lence appears closely linked with the along-slope barotropic tide, indicating that large 
tidal excursions over small-scale topography may play an important role in local mixing. 
Multiple configurations of the nonhydrostatic MIT General Circulation Model are used 
to 1) estimate the relative contributions of barotropic and baroclinic forcing and 2) better 
determine the roles of large-scale near critical slopes and small-scale 3-D roughness.

Kemp, P. F., University of Hawaii at Manoa, Honolulu, USA, paulkemp@hawaii.edu;
Achilles, K., University of Hawaii at Manoa, Honolulu, USA, kate.achilles@soest.hawaii.edu;
Bruno, B. C., University of Hawaii at Manoa, Honolulu, USA, barb@hawaii.edu
THE C-MORE EDUCATION AND OUTREACH PROGRAMS
The Center for Microbial Oceanography: Research and Education is a new (August 
2006) Science and Technology Center, one of 17 extant centers funded through the NSF 
Office of Integrative Activities.  C-MORE’s mandates explicitly include ‘Integrating the 
research, education, and knowledge transfer components into a coherent program’, as well 
as ‘Preparing educational materials designed to enhance public understanding of science, 
engineering, technology, and educational advances that serve society.’  We are expected 
to address these mandates through programs that display novelty and creativity as well as 
effectiveness; it is not enough to simply adopt what has worked before.  C-MORE’s chal-
lenges include integrating education and outreach programs across six widely separated 
partner Institutions ranging from Hawaii to Massachusetts, each of which has unique 
local demographics that offer both opportunities and challenges. Common to all is the 
habitual isolation of research scientists from public education specialists. C-MORE’s 
still-developing programs, will be described by representatives of the C-MORE senior 
management team and Education Office, focusing on mechanisms used to facilitate strong 
involvement of the research team in public education and outreach.

Kennedy, J. J., Met Office, Hadley Centre, Exeter, United Kingdom, john.kennedy@metof-
fice.gov.uk;

Rayner, N. A., Met Office, Hadley Centre, Exeter, United Kingdom, nick.rayner@metof-
fice.gov.uk

WHAT CLIMATE SCIENCE NEEDS FROM A SPACE-BORNE MONITORING SYSTEM
Global measurements of sea surface temperature are a critical record for quantifying and 
understanding global change. However, the problem of producing a climate quality SST 
data set using space borne radiometers is a challenging one. Typical requirements are for 
an accuracy of better than 0.1K on monthly averages over 2degree areas, and a stability on 
a global average of better than 0.05K/decade not only during the lifetime of a single satellite, 
but throughout the combined record. These requirements will be motivated from applica-
tions in climate science. To help achieve these targets, GCOS provide 20 key principles of 
climate monitoring, 10 of which apply specifically to the creation of climate records from 
satellite data. In situ measurements remain essential as a ground truth for SST analyses, but 
accurate measurements of SST from space can also help to characterise the in situ record.

Kennish, M. J., Rutgers University, New Brunswick, USA, kennish@marine.rutgers.edu;
Bricker, S. B., National Oceanic and Atmospheric Administration, Silver Spring, USA, 

suzanne.bricker@noaa.gov
STRATEGIES TO COUNTER ESTUARINE EUTROPHICATION IN THE MID-
ATLANTIC REGION
Eutrophic conditions are worsening in many estuarine systems bordered by watersheds 
with increasing population and agricultural and urban land use.  The conversion of natural 
land covers to farmlands, housing developments, and industrial sites facilitates nitrogen 
loading to nearby estuarine waters, leading to cascading water quality and biotic impacts, 
debilitating impairments, and diminished ecosystem services.  An array of Mid-Atlantic 
estuaries, most notably the lagoonal systems with restricted circulation and high residence 
times, exhibits severely stressed responses due to nutrient over-enrichment coupled to 
activities of a burgeoning watershed population that also exacerbates atmospheric inputs.  
The majority of estuaries in this region are now moderately to highly eutrophic and are 
ranked among the most impacted systems in the United States.  Watershed management 
strategies to reduce nutrient loading in estuaries of this region include upgrading storm 
water controls, implementing low-impact development and best management practices, 
advancing open space preservation, and establishing total maximum daily loads (TMDLs) 
for nutrient limitation.

Keppenne, C. L., SAIC/NASA GMAO, Greenbelt, USA, clk@gmao.gsfc.nasa.gov;
Rienecker, M. M., NASA GMAO, Greenbelt, USA, michele.rienecker@gsfc.nasa.gov;
Kovach, R. M., SAIC/NASA GMAO, Greenbelt, USA, kovach@gmao.gsfc.nasa.gov;
Jacob, J. P., SAIC/NASA GMAO, Greenbelt, USA, jossy.p.jacob@gmao.gsfc.nasa.gov;
Marshak, J., NASA GMAO, Greenbelt, USA, jmarshak@gmao.gsfc.nasa.gov
USE OF THE ENSEMBLE KALMAN FILTER IN A GLOBAL COUPLED SEASONAL 
PREDICTION SYSTEM
A multivariate ensemble Kalman filter (EnKF) with covariance localization is used to 
assimilate in situ temperature and salinity observations and remotely sensed altimetry 
anomalies into a global OGCM.  An online bias correction algorithm is built into the 
system to account for the fact that the assimilation continuously alters the model climatol-
ogy.  Following the data assimilation, the ensemble of OGCM states is used to initialize 
the oceanic component of the GMAO coupled forecasting system (GCFS).  The GCFS 
is then run in hindcast mode without any data assimilation to assess the impact of the 
ocean initialization on its seasonal forecasting skill.  To this end, the hindcast skill of the 

GCFS initialized with the EnKF is compared to that of the production forecasting system 
in which optimal interpolation is used to initialize the OGCM prior to coupling it to 
the other CGFS components. Other issues addressed in this talk include (1) the effect of 
ensemble size on the EnKF performance, (2) the importance of online bias correction 
when sea surface height anomalies are assimilated,(3) whether the time-dependency of 
the EnKF covariance model has a measurable impact on the assimilation performance, (4) 
the adaptive estimation of background-covariance localization scales and (5) the adaptive 
deflation of distrusted error-covariance estimates.

Kerfoot, J. M., IMCS/Rutgers University, New Brunswick, USA, kerfoot@marine.rutgers.edu;
Glenn, S. M., IMCS/Rutgers University, New Brunswick, USA, glenn@marine.rutgers.edu;
Schofield, O. M., IMCS/Rutgers University, New Brunswick, USA, oscar@marine.rutgers.edu;
Roarty, H. J., IMCS/Rutgers University, New Brunswick, USA, hroarty@marine.rutgers.edu;
Chant, R., IMCS/Rutgers University, New Brunswick, USA, chant@marine.rutgers.edu;
Kohut, J. T., IMCS/Rutgers University, New Brunswick, USA, kohut@marine.rutgers.edu
THE VIEW FROM THE COOL ROOM: THE RUTGERS UNIVERSITY COASTAL 
OCEAN OBSERVATORY
The Rutgers University Coastal Ocean Observation Laboratory (RUCOOL) operates a fully 
integrated, real-time, research-based ocean observatory.  RUCOOL provides oceanographers 
from around the world with a heavily instrumented, cyber-connected, sub-regional obser-
vatory for shelf-wide or embedded process experiments.  Cost-effective, sustained, spatial 
sampling of the coastal ocean is accomplished through: 1) Local acquisition of data streams 
from U.S. and foreign satellites in space, 2) a network of radars deployed along the shore and 
3) a fleet of robotic underwater gliders flying beneath the ocean surface.  All sensor data is 
transmitted back to and processed in the operations center in near real-time, where it is made 
available (via the internet) to research universities, state agencies, national agencies, educators 
and public users.  The observatory also serves as an international proving ground for new 
sensor, platform and communication network development.  We’ll provide an overview of re-
cently completed (LaTTE, Shallow Water 2006), current (MURI, CODAR National Network), 
and future (MARCOOS) research activities supported by the observatory.

Kessler, W. S., NOAA/PMEL, Seattle, USA, william.s.kessler@noaa.gov;
Perez, R. C., NOAA/PMEL, Seattle, USA, renellys.c.perez@noaa.gov
EXTRA-EQUATORIAL RESPONSE TO A COMPOSITE EL NINO: INTERIOR VS 
WESTERN  BOUNDARY TRANSPORT
A composite El Nino wind forcing constructed from 6 events during 1965 through 1998 
was imposed in a linear Rossby model and an OGCM, with emphasis on the lagged 
response in the subtropics and the resulting interior vs. western boundary discharge and 
recharge. The composite identifies important features of the off-equatorial winds that are 
consistent among these events over 40 years. With stronger composite El Nino curl in 
the southern hemisphere, its anomalous subtropical currents are larger than in the north, 
and especially given the nearness of the western boundary in the south, the boundary 
transports that recharge the west Pacific warm pool following a warm event are also larger. 
Much of this transport signal can be diagnosed as linear Rossby waves plus a simple model 
of the western boundary response. Apparently the extra-equatorial component of El Nino, 
though often ignored, forms a significant part of the subsequent evolution.

Keteles, K., National Park Service/ Texas A&M University, Denver, USA, Kristen_
Keteles@partner.nps.gov;

McCreedy, C., National Park Service, Washington, D.C., USA, Cliff_McCreedy@nps.gov
A COLLABORATIVE APPROACH TO ASSESSING CONDITIONS IN COASTAL 
NATIONAL PARKS
The National Park Service (NPS) Water Resources Division (WRD) has initiated as-
sessments of coastal water resources in 55 coastal and island Parks through the Natural 
Resource Challenge Watershed Condition Assessment Program.  Reports from these 
assessments are characterizing the relative health or status of Great Lake, estuarine and 
marine resources in the National Park System and are revealing ecological stressors that 
may cause impairment.  This presentation will describe the program and explore ways to 
strengthen partnerships among various stakeholders to produce robust and cost-effec-
tive monitoring approaches at coastal Parks.  Assessing coastal water quality and habitat 
condition in the Parks provides a platform for cooperative monitoring and watershed 
management partnerships. For example, dissolved oxygen concentrations were found to 
be unexpectedly low in estuarine waters at Cumberland Island National Seashore during 
the summer, which encouraged increased monitoring for hypoxia by the State of Georgia.  
NPS is developing the next phase of the program to investigate resource problems and fill 
information gaps by forming monitoring partnerships with states, federal agencies, aca-
demia, local watershed groups and programs such as the National Coastal Assessment.

Kettle, H. R., University of Edinburgh, Edinburgh, United Kingdom, H.Kettle@ed.ac.uk;
Filipiak, M. K., University of Edinburgh, Edinburgh, United Kingdom, mjf@staffmail.ed.ac.uk;
Jeffery, C. D., National Oceanography Centre, Southampton, United Kingdom, cdj200@

noc.soton.ac.uk;
Merchant, C. J., University of Edinburgh, Edinburgh, United Kingdom, c.merchant@ed.ac.uk
THE IMPACT OF DIURNAL WARMING ON THE ATLANTIC AIR-SEA CO2 FLUX
Quantifying the air-sea flux of CO2 is important for understanding the Earth’s carbon cy-
cle and for climate change prediction. Here we investigate the impact of diurnal variations 
in sea surface temperature (SST) on the air-sea CO2 flux over the Atlantic ocean. We use 
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hourly satellite data from the geostationary satellite SEVIRI to quantify diurnal variations 
in sea surface temperature (dSST) and long and short wave radiation. Wind data are from 
microwave observations (SSM/I, TMI, AMSR, QSCAT). The gas flux is computed using a 
modified version of the NOAA-COARE algorithm that incorporates convectively driven 
gas transfer (Jeffery et al., 2007) thus allowing flux at the low wind speeds associated with 
diurnal variations in SST. We compute the CO2 flux twice - first using a foundation SST 
and the second time using the foundation SST plus dSST. We examine the differences 
between these two fields over 2004-2007.

Khalili, A., Max-Planck Institute for Marine Microbiology, Jacobs University of Bremen, 
Bremen, Germany, akhalili@mpi-bremen.de;

Liu, B., Max-Planck Institute for Marine Microbiology, Bremen, Germany, bliu@mpi-bre-
men.de

FLOW AND CONCENTRATION  RELEASE THROUGH/AROUND MARINE 
AGGREGATES:A MATHEMATICAL MODELING
There exists  a continuous fall of organic waste material from decomposing dead or dying 
plants or animals (detritus) in the water layer of seas and oceans. These particles coagulate 
to bigger aggregates, and sink with moderate velocities down to the seabed. Aggregates are 
considered as food source for other marine organisms. Hence, it is essential to have an es-
timation of the release  of nutrients concentration through them. In this study, we propose 
the mathematical modeling of flow and concentration leakage from an arbitrarily-shaped 
porous medium based on  Lattice Boltzmann Model (LBM). The strong advantage of this 
model is that shape of the aggregate can be varied easily, and that it can also account for 
variable  physical properties such as porosity and permeability. After calculating the flow 
and concentration fields for different real conditions, the drag force experienced by ag-
gregates has been obtained.

Khatiwala, S., Lamont-Doherty Earth Observatory/Columbia University, Palisades, USA, 
spk@ldeo.columbia.edu

FAST SPINUP OF SEASONALLY-FORCED GLOBAL OCEAN BIOGEOCHEMICAL 
MODELS USING MATRIX-FREE NEWTON-KRYLOV
A fundamental challenge in global ocean biogeochemical modeling is the fact that many 
chemical and biological tracers, for example, nutrients, oxygen, and trace elements such 
as thorium, take several thousand years to equilibrate. Routine simulation of these tracers 
in coupled physical-biogeochemical models thus remains prohibitively expensive, as does 
any attempt to systematically understand their sensitivity to different biogeochemical 
parameterizations or to optimize model parameters. Here, I present a novel solution to 
this “spinup” problem that is based on transforming an essentially time-dependent prob-
lem into a nonlinear algebraic equation that is solved using matrix-free Newton-Krylov 
(MFNK). To accelerate convergence of the Krylov solver, I have developed a multigrid 
preconditioner that is relatively inexpensive to compute and apply. Because of its matrix-
free nature, this technique can be applied to any existing, seasonally-forced, biogeochemi-
cal model. Applied to a coupled biogeochemical model with several prognostic tracers, 
including carbon, phosphorus, and iron, MFNK reduces the spinup time by at least 2 
orders of magnitude relative to conventional time-stepping.

Khelif, D., University of California, Irvine, Irvine, CA, USA, dkhelif@uci.edu;
Friehe, C., University of California, Irvine, Irvine, CA, USA, cfriehe@uci.edu ;
Bluth, R., Center for Interdisciplinary Remotely-Piloted Aircraft Studies (CIRPAS), 

Marina, CA, USA, rtbluth@cirpas.org;
Barge, J., Zivko Aeronautics, Inc., Guthrie, OK, USA, j.barge@zivko.com;
Morse, T., Zivko Aeronautics, Inc., Guthrie, OK, USA, c.t.morse@zivko.com;
Bierly, D., Zivko Aeronautics, Inc., Guthrie, OK, USA, d.bierly@zivko.com
A NEW AIRCRAFT-TOWED PLATFORM FOR AIR-SEA INTERACTION 
MEASUREMENTS
Direct measurements of air-sea interaction fluxes - momentum, heat, water vapor, and 
CO2 - are usually obtained from special fixed platforms, buoys or ships at or near the ref-
erence height of 10 m above the ocean. Research aircraft offer more mobility, but the low-
est height for sustained flux patterns is usually limited to 30 m by most operators. Based 
on the technology of aircraft-towed target drones, a new measurement platform has been 
developed. The Towed Atmospheric Sampling Platform (TASP) is a modified target drone 
22.8 cm in diameter and 213 cm long with a hemispherical nose. It can maintain a radar-
controlled height above the sea to heights as low as 10 m while the tow plane is safely 
above. The desired height command is sent to the drone via a radio signal. The TASP has 
been equipped with a full meteorological and turbulent flux instrumentation suite (similar 
to that on the tow research aircraft) and flown off Monterey Bay in April 2007. We will 
describe the development of the TASP, its instrumentation and present sample results.

Kieber, D. J., State University of New York, College of Environmental Science and Forestry, 
Syracuse, USA, djkieber@esf.edu;

Keene, W. C., University of Virginia, Charlottesville, USA, wck@virginia.edu;
Zhou, X., Wadsworth Center, NYS Department of Health; and SUNY at Albany, Albany, 

USA, zhoux@wadsworth.org;
Maring, H., NASA, Radiation Science Program, Washington, USA, hal.maring@nasa.gov;
Davis, A. J., State University of New York, College of Environmental Science and Forestry, 

Syracuse, USA, ajdavi02@syr.edu;
Maben, J. R., University of Virginia, Charlottesville, USA, jrm@virginia.edu;

Dahl, E. E., State University of New York, College of Environmental Science and Forestry, 
Syracuse, USA, eedahl@loyola.edu;

Izaguirre, M. A., University of Miami, Miami, USA, mizaguirre@rsmas.miami.edu;
Long, M. S., University of Virginia, Charlottesville, USA, msl3v@virginia.edu;
von Glasow, R., University of East Anglia, Norwich, United Kingdom, r.von-glasow@uea.ac.uk;
Smoydzyn, L., University of East Anglia, Norwich, United Kingdom, lsmoydzyn@uea.ac.uk;
Sander, R., Max-Planck Institute for Chemistry, Mainz, Germany, sander@mpch-mainz.mpg.de
MARINE AEROSOLS PRODUCED FROM BURSTING BUBBLES: PROPERTIES, 
PHOTOCHEMICAL EVOLUTION, AND OCEANIC FEEDBACKS
Bursting bubbles produced in the oceans by breaking waves inject huge quantities of 
aerosols into the atmosphere.  To characterize and study the photochemical evolution of 
these aerosols, we designed a flow through, bubbling apparatus to generate aerosols.  Using 
Sargasso seawater, two aerosol modes were detected.  The submicron mode was dominated 
by organic carbon (OC), while the supermicron mode primarily contained sea-salt.  All size 
fractions were highly enriched with OC relative to seawater (median, 387). Photochemical 
production rates of OH and hydrogen peroxide in aerosol solutions were 12 and 17 nM/s, 
respectively. Nitrate photolysis was the main source of OH radical in aged marine aerosols, 
while organic matter was the main source of hydrogen peroxide.  Overall, aerosol OH pho-
toproduction was faster than its gas phase uptake, while the gas phase was the main source 
of hydrogen peroxide in aerosols. These results confirm that bubble bursting is an impor-
tant source of submicron, hygroscopic, organic-rich aerosols and support the hypothesis 
that oceans are an important source of cloud condensation nuclei.  They also provide criti-
cal constraints for poorly quantified oxidant sources in marine aerosols.

Kieke, D., Universität Bremen, IUP - Abt. Ozeanographie, Bremen, Germany, dkieke@
physik.uni-bremen.de;

Rhein, M., Universität Bremen, IUP - Abt. Ozeanographie, Bremen, Germany, mrhein@
physik.uni-bremen.de;

Stramma, L., IFM-GEOMAR Leibniz-Institut für Meereswissenschaften, Kiel, Germany, 
lstramma@ifm.geomar.de;

Klein, B., Bundesamt für Seeschifffahrt und Hydrographie, Hamburg, Germany, birgit.
klein@bsh.de;

Yashayaev, I., Bedford Institute of Oceanography, Dartmouth, Canada, yashayaevi@mar.
dfo-mpo.gc.ca;

Koltermann, K. P., Intergovernmental Oceanographic Commission UNESCO, Paris, 
France, p.koltermann@unesco.org

FORMATION, SPREADING AND FATE OF LABRADOR SEA WATER
Labrador Sea Water (LSW) has been very well monitored throughout the decades 
concerning temporal evolution of water mass properties or variability in its formation. 
In recent years several persistent LSW classes have been identified which  result from 
time-varying convection in the Labrador Sea. Since the end of the 1990s the production 
of LSW switched from high-density to low-density classes, associated with an overall 
decline of the LSW formation rate. We review the formation history of these two LSW 
classes for the period 1987-2007 and put  particular focus on spreading pathways of LSW 
in the interior North Atlantic. When combing hydrographic data  with  time series derived 
from moorings we find high levels of meso-scale variability related to intense eddy activity 
which is overlaying an interannual evolution. Cross-frontal exchange of the boundary cur-
rent with the North Atlantic Current close to Flemish Cap causes the latter to be the main 
distributor of  LSW types into the interior western subpolar North Atlantic. The results 
indicate a southward spreading of LSW along the Mid-Atlantic Ridge.

Kilbourne, B. F., University of Tennessee, Knoxville, TN, USA, bkilbour@utk.edu;
Dunne, J. P., NOAA / GFDL, Princeton, NJ , USA, john.dunne@noaa.gov;
Stock, C., Princeton University, Princeton, NJ
EVALUATION OF ECOSYSTEM MODEL PERFORMANCE: EXPANSION OF 
THE REGIONAL TESTBEDS FRAMEWORK FROM THE ARABIAN SEA AND 
EQUATORIAL PACIFIC TO SOUTHERN OCEAN
Previous efforts to evaluate the performance of ecological models in the Regional 
Ecosystem Modeling Testbeds Project utilized US Joint Global Ocean Flux Study (JGOFS) 
observations in the Arabian Sea and Equatorial Pacific, sites with very similar sea surface 
temperatures (SST) of 25-28ºC. To further test model performance and portability, a third 
test site was created at 57ºS 170ºW based on the JGOFS Southern Ocean process study, a 
site with a mean SST of 4ºC. To exercise this extended testbed framework, two ecosystem 
models were assessed: a four variable model and a more complex eight variable model. 
Optimized using the Tangent Linear Adjoint Model Compiler was performed both for 
each site individually as well as for all sites simultaneously. The 8 variable model was found 
to outperform the 4 variable model in both individual and simultaneous site tests with 
its index of portability improving considerably with the addition of the Southern Ocean 
testbed. Model performance was found to be sensitive to a combination of factors includ-
ing temperature, phytoplankton physiology and ecosystem structure.

Kilcher, L., Oregon State University, Corvallis, USA, lkilcher@coas.oregonstate.edu;
Nash, J. D., Oregon State University, Corvallis, USA, nash@coas.oregonstate.edu;
Moum, J. N., Oregon State University, Corvallis, USA, moum@coas.oregonstate.edu
LIFT-OFF OF THE COLUMBIA RIVER OUTFLOW
Dynamics of plume lift-off in the tidally-dominated Columbia River nearfield are investi-
gated. During more than 300 plume transects X-band radar tracked surface fronts while 
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highly resolved velocity, density and turbulence measurements were made. These data 
capture nearfield evolution and plume front structure. Lift-off represents a transition 
from barotropically-forced river flow to buoyant gravity current. This transition point is 
predicted using a Froude number criteria that depends on radial spreading, time variable 
estuary discharge, and topography. On longer time scales, rotation, coastal flow and sea-
sonal variability of river discharge are also important.

Kilpatrick, K. A., University of Miami, Rosenstiel School for Marine and Atmospheric 
Science, Miami, USA, kkilpatrick@rsmas.miami.edu;

Podestá, G. P., University of Miami, Rosenstiel School for Marine and Atmospheric 
Science, miami, USA, gpodesta@rsmas.miami.edu;

Reynolds, R. W., NOAA’s National Climatic Data Center, Ashville, USA, Richard.
W.Reynolds@noaa.gov;

Evans, R. H., University of Miami, Rosenstiel School for Marine and Atmospheric Science, 
miami, USA, revans@rsmas.miami.edu

IMPACT OF IN SITU BUOY DISTRIBUTION ON COEFFICIENT ESTIMATION FOR 
THE PATHFINDER SST ALGORITHM: A CASE STUDY OF NOAA-7 AND NOAA-14 
USING BUOY AND SHIP MATCHUPS
The NOAA/NASA Pathfinder SST (PFSST) project has the goal of creating the longest, 
highest resolution, and most accurately quantified SST climate data record from space. 
PFSST extends over 2 decades from 1984-2006. Extending this data record back to 1981 
by the addition of NOAA-7 should be a valuable resource. The PFSST algorithm uses 
a statistical approach for coefficient estimation. Standard coefficients are determined 
monthly for two water vapor regimes using a weighed 5-month window of matchups. For 
NOAA-7 algorithm coefficients we investigated combining matchups from both buoy and 
ship observations, and various temporal periods, to minimize any adverse effects of the 
limited geographic availability of buoy observations during the NOAA-7 operational life-
time. The goal was to balance seasonal atmospheric effects and the need to include obser-
vations from as broad a geographic range as possible. The coefficient strategy for NOAA-7 
was cross-validated by sub-sampling NOAA-14 matchups of buoy and ship observations 
to simulate the distribution of the NOAA-7 matchups. The accuracy of retrievals from 
coefficients determined from combined buoy and ship matchups will be presented.

Kim, B. O., Kunsan National University, Kunsan, Republic Of Korea, bkim@kunsan.ac.kr;
Lee, C. K., Kunsan National University, Kunsan, Republic Of Korea, leeck@kunsan.ac.kr
MORPHOLOGY OF TOMBOLO-LIKE DEPOSITS IN THE KOKUNSAN 
ARCHIPELAGO, WESTERN KOREA
This study presents morphological characteristics of sedimentary deposits that connect 
two islands in the Kokunsan archipelago, western Korea. These deposits consist of sand 
beach on the western side and muddy-sand tidal flat on the eastern side. In the tidal flat, 
there is an outstanding sedimentary feature, which is a wild-goose shaped, gravel bar. 
During high tide, narrow beach and gravel bar are seen. Aerial photographs show that 
horizontal geometry of deposits has not significantly changed since 1978, implying that 
the deposits are quite stable. Since the beach is open to the northwest, it is directly affected 
by wintertime waves. It seems that sedimentary processes of the deposits are different 
from those of tombolos. Rather strong tidal currents may be more responsible for forming 
these tombolo-like deposits.

KIM, C., The Ohio State University, Columbus, USA, kimchank@bcline.com;
Fortner, R. W., The Ohio State University, Columbus, USA
COMPARING COLLABORATION EXPERIENCE OF TWO PROFESSIONS: 
EDUCATORS AND SCIENTISTS IN COSEE GREAT LAKES
Results of baseline studies for COSEE Great Lakes’attempts to facilitate collaboration 
between scientists and educators will be reported. The studies were aimed to characterize 
and compare collaboration experience between marine/aquatic scientists and primary/
secondary teachers in the Great Lakes Region. Three research questions guided the stud-
ies: 1) how are K-12 teachers and scientists involved in educational collaboration, 2) what 
barriers may deter their involvement, and 3) which factors are related to their potential 
for partners in education collaboration. Comparing responses from scientists (n=94) and 
educators (n=194) in two baseline studies, their experience in educational collaboration 
were investigated. The responses of collaboration programs participants (e.g., Lake Erie 
R/V Guardian and Lake Superior Exploration workshop) were also compared with those 
from baseline studies. Regression analyses identified predictor variables accounting for 
variances of scientists’and educators’collaboration experience.

Kim, C. S., Chonnam National University, Gwang-Ju, Republic Of Korea, longius@han-
mail.net;

Choi, B. J., Kunsan National University, Kun-san, Republic Of Korea, bjchoi@hanmail.net;
Cho, Y. K., Chonnam National University, Gwang-Ju, Republic Of Korea, ykcho@chon-

nam.ac.kr
A NUMERICAL EXPERIMENT ON THE PATH VARIATION OF TH CHANGJIANG 
DILUTED WATER IN SUMMER
In this study we used regional ocean modeling system (ROMS) which is fully three-di-
mensional, free-surface and hydrostatic primitive-equation model. It was used to simulate 
the circulation of the East China Sea and the Yellow Sea. We examined the effect of the 
wind and the discharge on the variability of the Changjiang Diluted Water (CDW) in sum-
mer by numerical model experiment using real wind field and river discharge from 1993 

to 2002.  Effect of wind on dispersion of CDW was evaluated by climatology condition. 
The dominant southern, southeastern and southwestern winds with speed of 5 m/s were 
assumed under climate condition. Model result shows that the CDW path change greatly 
according to the wind direction. Model results using realistic ocean conditions in 1996, 
1998 and 2000 when those prevailing winds are southwestern, southeastern and south-
ern were selected to compare to the ideal model results. Model result implies that wind 
is a crucial force in determining the path and salinity of the CDW. The discharge of the 
Changjiang River might also be another important factor on the CDW variability. 

Kim, E., Korea Ocean Research & Development Institute, Ansan, Republic Of Korea, 
eung@kordi.re.kr;

Jeon, D. C., Korea Ocean Research & Development Institute, Ansan, Republic Of Korea, 
dcjeon@kordi.re.kr;

Suk, M. S., Korea Ocean Research & Development Institute, Ansan, Republic Of Korea, 
msuk@kordi.re.kr

THE CHARACTERISTICS OF VARIATIONS OF SURFACE LAYER ANOMALIES IN 
THE NORTHWESTERN PACIFIC OCEAN AFTER OCT., 1992
The northern Pacific Ocean (NPO) is to be the North Equatorial Current (NEC) and the 
Kuroshio Current (KC). Spatial distributions of the mean surface layer anomalies (SLA) 
are divided into the southwestern and northeastern regions sharply by the NEC and the 
KC in the NPO. The southwestern regions under the direct influence of the NEC and the 
KC exhibit higher amplitudes of the SLA fluctuations, while the northeastern regions are 
relatively smaller one. Due to the SLA after 1992, the region of the northwestern Pacific 
Ocean to be higher SLA is 30Â  N outside the eastern coast of the Japan with mean SLA 
25 cm, the adjacent region of these northern region is relatively small in comparison with 
others regions. And 20Â N region as a center in northern part of the NEC is small mean 
SLA in the direction of east to west with 2 degree in width. The range of SLA is high 135 
cm or more in the China coastal region and region between 30Â N and 40Â N. The SLA 
in boundary region between shallow seas and deep seas, Okinawa islands, the eastern 
coastal areas of the Japan, and Kuril islands, are also high in range. In the northwestern 
Pacific Ocean, temporal variation trends of the SLA are mostly rising, where exceedingly 
high region of increasing trend of SLA represent over 4.5 cm/yr in region on mean SLA 
to be high. The special feature in the northwestern Pacific Ocean is on the fact that the 
increasing and decreasing regions appear alternately parallel to latitude along south-north 
direction.

Kim, H., EMC/MMAB/NCEP/NWS/NOAA, Camp Springs, USA, hyun.sook.kim@noaa.gov;
Mehra, A., EMC/MMAB/NCEP/NWS/NOAA, Camp Springs, USA, Avichal.Mehra@

noaa.gov;
Liu, L., EMC/MMAB/NCEP/NWS/NOAA, Camp Springs, USA, Liyan.Liu@noaa.gov;
Iredell, D., EMC/MMAB/NCEP/NWS/NOAA, Camp Springs, USA, Dan.Iredell@noaa.gov;
Lozano, C., EMC/MMAB/NCEP/NWS/NOAA, Camp Springs, USA, Carlos.Lozano@

noaa.gov
THE VALIDATION OF THE OCEAN COMPONENTS OF NCEP HURRICANE 
COUPLED ATMOSPHERIC-OCEAN FORECAST SYSTEM
The next generation of NCEP hurricane coupled atmosphere-ocean forecast system in 
the Atlantic Ocean is based on the HWRF (WRF for hurricane) model and HYCOM 
regional ocean model, each of which is nested one-way to the NCEP global atmosphere 
GFS (Global Forecast System) and operational Atlantic basin RTOFS (Real-Time Ocean 
Forecast System), respectively. The core of the system development is the two-way cou-
pling of the HWRF and HYCOM models. The primary objective of this study is to validate 
the ocean components of the system - model parameters and data assimilation. The cou-
pled model is required to represent physical processes accounting for the hurricane-ocean 
interaction; and the nesting and data assimilation should provide realistic ocean initial and 
boundary conditions. The presentation focuses on the ocean contribution to hurricane 
forecast skill. This will be examined for storms varying in size, intensity, translation speed, 
etc.  over a variety of relevant oceanic conditions (sea surface temperature, mixed layer 
depth, temperature gradient at the base of the mixed layer).

Kim, H., Texas A&M University - Corpus Christi, Corpus Christi, USA, Hae-Cheol.Kim@
tamucc.edu;

Montagna, P. A., Texas A&M University - Corpus Christi, Corpus Christi, USA, Paul.
Montagna@tamucc.edu

EFFECTS OF FRESHWATER INFLOW ON PELAGIC AND BENTHIC 
COMMUNITIES IN TEXAS ESTUARIES: A MODELING STUDY
A climatic gradient of freshwater inflow has been known to cause differences in benthic com-
munity structure and secondary production among major Texas estuaries. There have been 
studies to develop quantitative relationships between freshwater inflow and benthic biotic 
indicator variables. While some of these works were done with respect to biological process-
based approach, they did not explicitly show the mechanistic relationships between benthic and 
pelagic ecosystem. Here we present an upgraded version of bentho-pelagic coupled ecosystem 
model to investigate trophic relationships among nutrients, phytoplankton, benthic flora and 
macrobenthic fauna in Texas estuaries. We also incorporated this ecosystem model into a box 
model that can simulate effects of episodic flood events on freshwater inflow and subsequent 
changes in salinity regime. A long-term data set of nutrients, chlorophyll and macrobenthic 
biomass was used to calibrate and validate the model. We tried to interpret the simulated results 
in context of net ecosystem metabolism (NEM) that can be used to understand the relevant 
scales of estuarine ecosystem response to changing environmental conditions.
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Kim, H., Scripps Institution of Oceanography, La Jolla, USA, h15kim@ucsd.edu;
Miller, A. J., Scripps Institution of Oceanography, La Jolla, USA, ajmiller@ucsd.edu;
McGowan, J., Scripps Institution of Oceanography, La Jolla, USA, jmcgowan@ucsd.edu;
Carter, M., Scripps Institution of Oceanography, La Jolla, USA, mlcarter@ucsd.edu
CLIMATE AND COASTAL ALGAL BLOOMS IN THE SOUTHERN CALIFORNIA 
BIGHT
Surface chlorophyll measured at the Scripps Pier in the Southern California Bight (SCB) for 
eighteen years (1983-2000) reveals that the spring algal bloom occurs with irregular timing 
and intensity each year, unlike sea surface temperature (SST), which is dominated by a regular 
seasonal cycle. In the 1990’s, the spring blooms occurred earlier in the year and with larger 
amplitudes compared to those of the 1980’s. The annual mean Pier chlorophyll consequently 
exhibits an increasing trend with no concomitant trend evident in the Pier SST during the 
observation period. The interannual variation of the Pier SST and chlorophyll is not correlated 
with tropical El Nino conditions over the entire observing period, but a few strong El Nino 
and La Nina events have significant impacts on the Pier data. Seasonal anomalies of the SST 
and chlorophyll have no significant correlation with local/offshore winds, or upwelling index 
anomalies. Consequently, classical coastal upwelling may not be the process that drives chlo-
rophyll variations in the SCB, perhaps because the sheltered SCB has weaker and less persis-
tent winds and more complicated topography than the northern California Current.

KIM, H. C., KOREA POLAR RESEARCH INSTITUTE, KORDI, INCHEON, Republic Of 
Korea, kimhc@kopri.re.kr;

YOO, S. J., KOREA OCEAN RESEARCH AND DEVELOPMENT INSTITUTE, ANSAN, 
Republic Of Korea, sjyoo@kordi.re.kr;

ZHU, J. R., EAST CHINA NORMAL UNIVERSITY, SHANGHAI, China, jrzhu@sklec.
ecnu.edu.cn;

OH, I. S., SEOUL NATIONAL UNIVERSITY, SEOUL, Republic Of Korea, ois@storm.
snu.ac.kr;

PARK, B. K., KOREA POLAR RESEARCH INSTITUTE, KORDI, INCHEON, Republic 
Of Korea, bkpark@kopri.re.kr;

ISHIZAKA, J., NAGASAKI UNIVERSITY, NAGASAKI, Japan, ishizaka@nagasaki-u.ac.jp

DECADE VARIATIONS OF THE CHANGJIANG DILUTED WATER AND SEAWIFS 
CHLOROPHYLL

It is known that the Changjiang Diluted Water (CDW), which mixed Changjiang summer 
freshwater discharge and Kuroshio Surface Water and/or Taiwan Warm Water, spreads east-
wards over the broad area of the East China Sea and reaches as far as Jeju Island to Tsushima 
Strait. It is expected that the distribution of CDW is controlled by the Changjiang summer 
freshwater discharge and showed significant interannual variations. Here we analyzed the 
Sea-viewing Wide field-of-view Sensor (SeaWiFS) chlorophyll-a during 1998-2006 and 
showed that interannual variations of the spatial distribution of high satellite chlorophyll-a 
(>0.9-0.4 mg m-3) was well corresponded with distribution of low salinity CDW (<30-32) and 
that interannual variation of the CDW area was associated with the interannual variation of 
the Changjiang summer freshwater discharge. In order to decide criteria of the higher satel-
lite chlorophyll-a area showing CDW, we used K-means clustering method to distinguished 
the concentration. Correlation analysis between the high satellite chlorophyll-a and summer 
freshwater discharge indicated that low salinity, high satellite chlorophyll-a CDW spread in 
the East China Sea after 1 to 2 months time lag of the discharge. Satellite chlorophyll-a is a 
good indicator of the low salinity CDW in the East China Sea

Kim, S., Scripps Institution of Oceanography, La Jolla, USA, syongkim@mpl.ucsd.edu;
Cornuelle, B., Scripps Institution of Oceanography, La Jolla, USA, bdc@ucsd.edu;
Terrill, E., Scripps Institution of Oceanography, La Jolla, USA, eterrill@ucsd.edu
ANISOTROPIC RESPONSE OF SURFACE CURRENTS TO THE WIND IN A 
COASTAL REGION
Coastal surface currents measured off the coast of San Diego are found to have an aniso-
tropic response to wind, possibly as a result of bottom/coastline boundary effects and 
non-geostrophic local pressure gradients. The anisotropic response function explains 
approximately 20% more surface current variance in a linear regression than an isotropic 
wind-ocean response model. Under a steady wind, the isotropic surface current response 
is 39-46 degrees to the right of the wind regardless of wind direction while the anisotropic 
analysis suggests that the northward (eastward) wind stress generates surface currents 
that are 7-15 (66-75) degrees to the right of the wind. Therefore, the anisotropic analysis 
reflects stronger along-shore currents in this coastal region than cross-shore currents. 
Both analyses yield wind-driven currents with 3-5% of the wind speed. This results reveal 
a comprehensive statistical view of the wind-driven currents in the coastal region, which 
has not been well identified in previous field studies, but is consistent with a previously 
identified trend in coastal numerical model.

Kim, S. B., Remote Sensing Systems, Santa Rosa, USA, kim@remss.com;
Wentz, F. J., Remote Sensing Systems, Santa Rosa, USA, frank.wentz@remss.com
SIMULATION OF SALINITY RETRIEVAL OVER OPEN OCEANS BY THE 
SPACEBORNE AQUARIUS INSTRUMENT
Surface salinity observations are important to understand many ocean/climate phenom-
ena such as the North Atlantic thermohaline circulation, ocean surface freshwater balance, 
surface ocean stability, and halosteric effect on sea level. As a part of such observations, 
a spaceborne L-band microwave radiometer, Aquarius, is under development by NASA 
for launch in 2010. The accuracy requirement of the Aquarius mission is set to 0.2 psu 

over 100km for monthly averaged salinity observations. To examine the feasibility of the 
accuracy goal, we developed an end-to-end simulator incorporating surface emission 
model, radiative transfer model for the Earth atmosphere and cosmic background, and 
ionospheric model. A retrieval simulation corrects for these forward processes to estimate 
surface salinity. The result shows that surface salinity may be retrieved with an accuracy 
better than 0.2 psu rms over the global open ocean (warm ocean with surface temperature 
higher than 10C, 500km away from the coast, and at 100km spatial resolution). The re-
trieval error increases toward colder seas. Sensitivity of the retrieval accuracy to different 
antenna patterns is also studied.

KIM, T., University of Florida, Gainesville, USA, tykim00@coastal.ufl.edu;
SHENG, Y. P., University of Florida, Gainesville, USA, pete@coastal.ufl.edu
SIMULATION OF HYPOXIA IN UPPER CHARLOTTE HARBOR, FLORIDA
The Upper Charlotte Harbor, a shallow (~3m) estuary in Southwest Florida has suffered 
from bottom-water hypoxia during the past few decades, particularly during spring when 
high freshwater flows enter from the Peace and Myakka Rivers and causing significant 
vertical stratification. Hypoxic conditions also occur after passages of hurricanes. In this 
study, CH3D-IMS (an integrated modeling system which includes coupled models of 
circulation, wave, sediment transport, and water quality) is used to simulate the observed 
estuarine circulation and hypoxia in Charlotte Harbor Estuarine System during 2000. 
The CH3D-IMS simulation showed that hypoxic conditions are strongly related to high 
freshwater inflows and sediment oxygen demand (SOD). The higher-than-average river 
discharge resulted in strong vertical salinity stratification, reducing vertical mixing and 
preventing surface water from supplying dissolved oxygen (DO) to bottom water where, 
SOD continuously consumed DO. There was significant temporal fluctuation of the hy-
poxic water volume, which was dependent on the temporal variation in vertical turbulent 
mixing associated with spring and neap tides.  During neap tides, significant vertical 
turbulence caused mixing of the low DO bottom water with the upper water column.

KIM, T. W., Chonnam National University, Gwangju, Republic Of Korea, ktw7086@
hanmail.net;

Cho, Y. K., Chonnam National University, Gwangju, Republic Of Korea, ykcho@chonnam.ac.kr
VARIABILITY OF THE SEA WATER TEMPERATURE AND ITS PREDICTION IN 
TIDAL FLAT
The sea water temperature in subtidal zone shows high frequency variation less than one 
day due to the advection of warm or cold water from the tidal flat. The water temperature 
in subtidal zone increase during midnight low water in spring and summer. Heat sup-
ply from the heated tidal flat by the strong solar radiation during previous midday low 
water increase water temperature at midnight low water. In this study, we constructed 
the one-dimension water temperature prediction model in order to understand the effect 
of the tidal flat on the water temperature change. The model result represents well the 
characteristics of observed water temperature. The model enable us to understand quan-
titatively the effect of the tidal flat on the changes of sea water temperature. Resultantly, 
the sea water temperature change with high frequency is mainly due to the heat exchange 
between tidal flats and sea water during the tidal inundation.

Kim, Y. B., Seoul National University, Seoul, Republic Of Korea, tokdo512@snu.ac.kr;
Chang, K. I., Seoul National University, Seoul, Republic Of Korea, kichang@snu.ac.kr;
Park, J. H., University of Rhode Island, Naragansett, USA, jpark@gso.uri.edu;
Kim, K., Seoul National University, Seoul, Republic Of Korea, kuhkim@snu.ac.kr;
Park, J. J., Woods Hole Oceanographic Institution, Woods Hole, USA, jjpark@whoi.edu;
Watts, D. R., University of Rhode lsland, Naragansett, USA, rwatts@gso.uri.edu
OBSERVATION OF TOPOGRAPHIC ROSSBY WAVES NEAR DOKDO OF THE 
ULLEUNG INTERPLAIN GAP
Deep flow variability is analyzed using moored current measurements over steep bottom 
slope near Dokdo of the eastern Ulleung Interplain Gap (UIG), a main passageway for the 
deep waters exchange between the Ulleung Basin and the Japan Basin in the East/Japan 
Sea. The observed currents below 300 m show dominant fluctuations at periods near 20 
and 40 days and bottom-intensified vertical structure at both periods, which is reasonably 
consistent with the theory of linear topographic Rossby waves (TRWs). The TRWs found 
in the UIG are characterized by short wavelengths of 17-30 km primarily due to the small-
ness of the buoyancy frequency below 300 m. Near 20-day periods, a close relationship is 
observed between upper warm events and deep current fluctuations: the latter are signifi-
cantly enhanced when the former develop. This indicates local coupling between upper and 
deep layers over the sloping bottom topography. On the other hand, the 40-day deep cur-
rent fluctuations appear to be related to the variability of remote winter wind-stress curl in 
the northern part of the East/Japan Sea from long-term current observation over 10 years.

Kim, Y. H., University of Maryland Center for Environmental Science, Cambridge, USA, 
ykim@hpl.umces.edu;

Suttles, S. E., University of Maryland Center for Environmental Science, Cambridge, USA, 
suttles@hpl.umces.edu;

Sanford, L. P., University of Maryland Center for Environmental Science, Cambridge, 
USA, lsanford@hpl.umces.edu

INTERACTIONS BETWEEN TIDAL ASYMMETRIES IN VELOCITY, NEAR-
BED STRATIFICATION, AND SEDIMENT RESUSPENSION IN AN ESTUARINE 
TURBIDITY MAXIMUM
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As part of the interdisciplinary Bio-Physical Interactions in Turbidity MAXima 
(BITMAXii) study, detailed sediment transport data were collected near the center of the 
estuarine turbidity maximum of upper Chesapeake Bay during 2007.  Rapidly sampled time 
series of temperature, salinity, and turbidity were collected using a vertical array of data log-
gers.  Rapidly sampled velocity profile time series were collected using a bottom mounted 
RDI ADCP in Mode 12.  The moorings were in place during several week-long research 
cruises, each of which included a day-long anchor station adjacent to the moorings during 
which detailed measurements of suspended particle size and settling velocity were made. 
The data show relatively greater near bottom stratification during flood than ebb due to ad-
vection of the salt front.  The combination of the estuarine circulation and tidal velocity also 
caused higher bottom shear stress and thus more resuspension during flood. However, the 
resuspended sediments were confined within 1 m above the bed due to the strong strati-
fication, resulting in very high suspended sediment concentrations. Additional analyses of 
suspended particle characteristics in relation to these factors will be reported.

Kineke, G. C., Boston College, Chestnut Hill MA, USA, gail.kineke@bc.edu;
Bentley, S. J., Memorial University of Newfoundland, St. John’s NL, Canada, gail.kineke@

bc.edu;
Lermon, M., Boston College, Chestnut Hill MA, USA, lermon@bc.edu;
Johnson, S., Memorial University of Newfoundland, St. John’s NL, Canada
COLD FRONTS AND SEABED VARIABILITY ON THE SHALLOW LOUISIANA SHELF
As part of an interdisciplinary project on the shallow Louisiana shelf (Mechanisms of 
Fluid-Mud Interactions Under Waves http://www.ce.jhu.edu/dalrymple/MURI/), repeated 
water-column and seabed-sampling surveys documented the spatial variability during a 
two-month boundary layer time-series experiment. The surveys were timed to capture 
the period of repeated cold-front passages and high discharge from the Atchafalaya River 
(February to April 2007). Dual-frequency echo-sounder surveys indicated a near-surface 
unconsolidated mud layer that varied in thickness (20 to 50 cm). A change in surface sedi-
ment bulk density (SSBD) occurred between March and April after a period of repeated 
cold-front passages and multiple wave events. Deeper (12 m water depth) SSBD increased 
(1.3 to 1.4 g/cm3) and shallower (6 to 9 m water depth) SSBD decreased (1.36 to 1.25 g/
cm3). X-radiographs of box cores and Be7 inventories indicate resuspension and mixing in 
the March to April period. These observations combined with time-series measurements 
are consistent with prior suggestions of the influence of repeated cold fronts in sediment 
resuspension, net onshore transport and increased wave attenuation leading to an accret-
ing segment of this muddy coastline.

King, A. L., Scripps Institution of Oceanography/UC San Diego, La Jolla, CA, USA, alk-
ing@ucsd.edu;

Barbeau, K., Scripps Institution of Oceanography/UC San Diego, La Jolla, CA, USA, 
kbarbeau@ucsd.edu

OPEN OCEAN VERSUS COASTAL UPWELLING: CONSEQUENCES FOR IRON 
AND MACRONUTRIENTS IN THE SOUTHERN CALIFORNIA CURRENT SYSTEM
The southern California Current System is unique among eastern boundary current up-
welling regimes in that coastal wind stress and offshore wind stress curl both contribute 
significantly to micro- and macronutrient upwelling into the euphotic zone.  Curl-driven 
upwelling, although weaker, accounts for two-thirds of total upwelling in the region due 
to its larger areal extent.  The relation between iron and macronutrients was investigated 
in both nearshore and offshore upwelling regimes using fixed-station plan and short-term 
Lagrangian drifter water mass studies between 2003 and 2007.  Nearshore, dissolved iron 
concentrations were relatively high (>1 nM) due to the proximity of the continental shelf, 
but water masses tracked by Lagrangian drifters were observed to approach near-oceanic 
iron concentrations over a four-day period.  In contrast, offshore curl-driven upwelled wa-
ter masses, lacking a continental source and having lower upwelling rates, were markedly 
lower in dissolved iron and macronutrients.  While iron was apparently replete relative to 
macronutrients in freshly upwelled coastal water masses, iron was a factor limiting bio-
logical response in curl-driven and aged coastal upwelling water masses where the ratios 
of macronutrient:iron were high.

King, E. L., University of Georgia, Athens, USA, alucart@uga.edu;
Tuncay, K., Middle East Technical University NCC, Guzelyurt, Turkey, ktuncay@gmail.com;
Ortoleva, P., Indiana University, Bloomington, USA, ortoleva@indiana.edu;
Meile, C., University of Georgia, Athens, USA, cmeile@uga.edu
MICROBIAL METABOLISM AND SUBSTRATE VARIABILITY IN POROUS MEDIA: 
SIGNIFICANCE OF SMALL-SCALE HETEROGENEITY?
The spatial heterogeneity of medium characteristics and the complexity of microbially 
mediated reactions constitute potential obstacles for the quantitative assessment and pre-
diction of biogeochemical turnover rates in porous media. Environmental conditions and 
sediment characteristics conducive to small-scale heterogeneity are investigated through 
a reaction transport approach. Using 2D representations of porous media, in which grains 
and pores are represented explicitly, advective and diffusive transport, substrate produc-
tion and consumption, growth, and microbial surface attachment and detachment are 
simulated. Microbial metabolism is represented via a number of complementary model 
formulations of different complexity, which are parameterized based on literature data 
for the delta-proteobacter Geobacter sulfurreducens, which is used as a model organism. 
The approaches include a flux balance description and a kinetic cell model focusing on 
the availability and use of acetate to predict the concentrations of metabolites within the 
cell. Results indicate that under most instances, biomass and solute substrates are rather 

homogenous in their distributions, and only in select dynamic settings or regions charac-
terized by reaction fronts are spatial distribution of solutes to be expected.

King, N. J., University of Aberdeen, Aberdeen, United Kingdom, n.king@abdn.ac.uk;
Priede, I. G., University of Aberdeen, Aberdeen, United Kingdom, i.g.priede@abdn.ac.uk
ECOMAR: ECOSYSTEMS OF THE MID-ATLANTIC RIDGE AT THE SUB-POLAR 
FRONT AND CHARLIE-GIBBS FRACTURE ZONE
ECOMAR is a 2 million GBP project aimed at understanding how physical and biogeo-
chemical factors influence the distributions and structure of deep-sea communities, focus-
ing on the Mid-Atlantic Ridge at 4 sites.  The RRS James Cook completed the first of three 
voyages planned under the NERC funded project in August 2007.  Long term moorings 
were placed at four super stations at 2500m equipped with sediment traps, current meters 
and ADCPs.  Video and still images of the sea floor were obtained during five camera 
vehicle tows and nine lander deployments.  Faunal samples were taken with nine mega-
cores, seven bottom trawls, four baited traps and eight mid-water trawl tows.  Fifty-eight 
CTD casts investigated water masses and processes over the ridge and along a TOPEX-
Poseidon satellite altimeter track.  EK60 acoustic surveys quantified pelagic biomass and 
optical remote sensing measured primary productivity the position of the sub-polar front.  
Seabird and cetacean observations (visual and audio) were made throughout the voyage.  
The ECOMAR area will be revisited by the RRS Discovery in summer 2008 and the RRS 
James Cook with the Isis ROV in 2009.

King, T. M., West Elementary School, Mount Juliet, USA, TinaKingTN@hotmail.com;
King, G. R., Friendship Christian School, Lebanon, USA, kingwhhs47@hotmail.com;
Leckie, R. M., University of Massachusetts, Amherst, USA, mleckie@geo.umass.edu
WANTED, MOHAWK GUY AND HIS BAND OF NEOGENE PLANKTIC 
FORAMINIFER FRIENDS FOR CRIMES AGAINST CALCAREOUS NANNOFOSSILS 
AND OTHER PHYTOPLANKTON
The study of fossil foraminifera,single-celled microfossils, from ocean sediments retrieved 
through scientific ocean drilling, has revealed important paleoceanographic events 
throughout Earth history. From these tiny creatures, scientists can learn about the ancient 
environment, past climate change, plate tectonic movements, changes in ocean productiv-
ity, circulation, and much more. In this presentation, two K-12 teachers will present their 
work with a University foram specialist to bring these bugs to life in real and exciting ways 
for their students. They will share the process of working together - educators and scien-
tist - to move from initial concept to final lessons, testing with their students, and the ways 
they translated high level scientific concepts into engaging geological and biological activi-
ties for middle and high school students. The presentation will include demonstrations 
of foram bio cards and lessons that incorporate these cards to help students learn how 
to read and understand authentic data. The research project, the scientist, and the foram 
species have been personalized to help students make connections between the scientific 
process and the people who conduct scientific research.

Kingsley, G., Georgia Institute of Technology/School of Public Policy, Atlanta, USA, gor-
don.kingsley@pubpolicy.gatech.edu;

Cook, S., Consortium for Ocean Leadersip, Washington, USA, scook@coreocean.org;
Meeson, B., NASA/GSFC, Greenbelt, USA, Blanche.W.Meeson@nasa.gov
THE INFLUENCE OF POLICY INDUCEMENTS AND EMBEDDED RELATIONS ON 
THE FORMATION AND OPERATIONS OF PARTNERSHIPS
Studies of partnerships in the education (and other policy domains) have found that 
strong embedded relationships and strategic needs among partner organizations increase 
the likelihood of successful formation and operations.   However, policy inducements, in 
the form of program grants or regulation (for example, mandated testing), have not typi-
cally been a factor of analysis.  This research builds upon and contributes to partnership 
research by examining the influence of policy inducements upon partnership formation 
and the implementation of programs aimed at improving the content knowledge in math 
and science for teachers and administrators.  Of particular interest is whether partner re-
sponsiveness to policy inducements stimulates stronger commitments to partnership op-
erations. This study uses a multi-case study comparative design to examine the Systemic 
Initiative program (SI) and the Math Science Partnership program (MSP) sponsored by 
the National Science Foundation.  Each case traces the life cycle of each grant and the 
influence of the inter-organizational relationships on outcomes.  This work will be dis-
cussed in relationship to partnerships such as the Centers for Ocean Sciences Education 
Excellence (COSEE) and the Integrated Ocean Observing System (IOOS).   

Kirchner, K., University of Bremen, Bremen, Germany, kkirchner@uni-bremen.de;
Rhein, M., University of Bremen, Bremen, Germany, mrhein@physik.uni-bremen.de;
Mertens, C., University of Bremen, Bremen, Germany, cmertens@physik.uni-bremen.de;
Hüttl, S., University of Bremen, Bremen, Germany, huettl@uni-bremen.de;
Böning, C. W., IFM-GEOMAR, Kiel, Germany, cboening@ifm-geomar.de
ON THE FLOW OF SOUTH ATLANTIC WATER INTO THE NORTHERN 
HEMISPHERE
The transport of South Atlantic Water (SAW) into the northern hemisphere represents 
the warm upper branch of the Atlantic Meridional Overturning Circulation (MOC) 
and thus has a direct influence on the Atlantic heat budget. Three different mechanisms 
are known which are responsible for the import of South Atlantic Water into the North 
Atlantic: (i) transport by a surface current which follows the South American coast, (ii) 
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transport by rings that travel northwards along the coast, and (iii) transport by so-called 
Subtropical Cells in the interior Atlantic Ocean. In this presentation the second mecha-
nism is investigated: The propagation and decay of North Brazil Current Rings. Results 
form direct hydrographic and velocity observations from ship surveys show the presence 
of North Brazil Current rings at 16°N near Guadeloupe. A high-resolution ocean model, 
namely the 1/12° FLAME model, is used to examine the northward propagation of NBC 
rings and their complex interaction with the Lesser Antilles. Together with calculations of 
the Caribbean inflow the MOC related flow near the Lesser Antilles is discussed and an 
estimate for the third transport mechanism (the subtropical cells in the interior Atlantic) 
is given.

Kirincich, A. R., Woods Hole Oceanographic Institution / Physical Oceanography, 
Falmouth, USA, akirinicich@whoi.edu;

Barth, J. A., Oregon State University / College of Oceanic and Atmospheric Sciences, 
Corvallis, USA, barth@coas.oregonstate.edu;

Menge, B. A., Oregon State University / College of Science, Department of Zoology, 
Corvallis, USA, MengeB@oregonstate.edu;

Dudas, S., Oregon State University / College of Science, Department of Zoology, Corvallis, 
USA, dudass@science.oregonstate.edu;

Lubchenco, J., Oregon State University / College of Science, Department of Zoology, 
Corvallis, USA, lubchenco@oregonstate.edu

THE CONTROL OF VARIABLE INNER-SHELF CIRCULATION ON ALONG-SHELF 
BIOLOGICAL DISTRIBUTIONS ON THE CENTRAL OREGON COAST.
Recent analyses of inner-shelf circulation along the central Oregon coast suggest mecha-
nistic explanations for regional variation in ecological processes.  Examined using ob-
servations by the Partnership for Interdisciplinary Studies of Coastal Oceans (PISCO) 
program, circulation was spatially variable due to the sheltering effect of an offshore sub-
marine bank.  During upwelling, southward flowing waters north of the bank are diverted 
offshore, while circulation inshore of the bank remains onshore.  An average of 25% of 
the total coastal upwelling occurs inshore of the 15 m isobath, but across-shelf exchange 
efficiencies vary rapidly due to intermittent wind forcing and significant density variations.  
This picture of inner shelf circulation has significant implications for food availability 
and recruitment events of inner-shelf ecological communities.  Inner-shelf chlorophyll 
concentrations and growth and recruitment rates of sessile invertebrates are highest at 
these on-bank stations.  Peak mussel recruitment at individual sites appears to match the 
seasonal development and along-shelf movement of the stagnation point of along-shelf, 
upwelling-driven flow.  No similar along-shelf trend exists for barnacle recruitment, pos-
sibly as a result of life cycle differences between the two species.

Kirkpatrick, B. A., Mote Marine Laboratory, Sarasota, USA, bkirkpat@mote.org;
Currier, R. D., Mote Marine Laboratory, Sarasota, USA, rdc@mote.org;
Nierenberg, K., Mote Marine Laboratory, Sarasota, USA, knierenberg@mote.org;
Reich, A., FL Dept. of Health, Tallahassee, USA, Andy_Reich@doh.state.fl.us;
Backer, L. C., Center for Disease Control and Prevention, Atlanta, USA, lfb9@cdc.gov;
Fleming, L. E., University of Miami, Miami, USA, lora_fleming@miami.edu;
Stumpf, R., NOAA, Silver Spring, USA, Richard.Stumpf@noaa.gov
Kirkpatrick, G. J., Mote Marine Laboratory, Sarasota, USA, gkirkpat@mote.org
OCEAN OBSERVING SYSTEMS AND PUBLIC HEALTH: THE FLORIDA BEACH 
CONDITIONS REPORTING SYSTEM TO MINIMIZE EXPOSURE TO KARENIA 
BREVIS AEROSOLS
Florida’s west coast experiences annual blooms of the toxic dinoflagellate, Karenia brevis.  
K. brevis produces a potent suite of neurotoxins.  Wind and wave action causes the toxins 
to become part of the marine aerosol.  This toxic aerosol causes respiratory irritation as 
people inhale.  Asthmatics are particularly impacted by the inhaled toxins. Real time beach 
reporting for these toxic aerosols may improve beachgoers’quality of life. A Public Health 
Ocean Observing System is operational in Sarasota and Manatee Counties, Florida.  This 
system is based on condition reports from lifeguards at the 8 public beaches.  The life-
guards staff these beaches year round, 7 days a week making them ideal sentinels.  The 
lifeguards provide subjective reports of the amount of dead fish on the beach, the level of 
respiratory irritation, water color, wind direction, surf condition, and the beach warning 
flag they are currently flying. The system has proven to be robust and well received by the 
public.  The system has reported variability from beach to beach and has provided vital 
information to users to minimize their exposure to toxic marine aerosols.
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TEMPORAL AND SPATIAL SCALES OF VARIATION IN PHYTOPLANKTON 
COMMUNITY STRUCTURE ON THE WEST FLORIDA CONTINENTAL SHELF
Scales of variability in phytoplankton community structure were evaluated along the west 
coast of Florida to explain the ecological niche of the Florida red tide organism Karenia 
brevis.  Sampling methods included ship-based discrete sampling at select depths, ship-
based continuous flow sampling of subsurface water, and fixed buoy-based and autonomous 

underwater vehicle-based (AUV) discrete sampling. Sample site selection included regularly 
spaced survey grids, arbitrary assignment within given boundaries, regularly spaced transects, 
Lagrangian drifter (CODE) tracks and fixed buoys. Community structure was determined us-
ing Chemotaxonomic analysis of HPLC pigments and multiple regression analysis of particu-
late light absorbance spectra. Temporal scales of measurement ranged from minutes (ship-
based continuous flow) to years (ship-based discrete samples) and the spatial scales ranged 
from a few meters horizontally and vertically (AUV) to a few hundred kilometers (ship-based 
discrete samples). Spatial variability of cross-shelf community structure was dramatic and 
along shore variability was smaller.  Seasonal variability was clearly expressed, though no 
trends appeared evident in the long term (ten years).  Strong small-scale spatial gradients, 
below the resolution of ship-based discrete sampling, were observed by AUVs.
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GROSS PRODUCTION AND UNDERWAY NET COMMUNITY PRODUCTION 
MEASUREMENTS IN THE EQUATORIAL PACIFIC
Primary production in the equatorial Pacific is known for its importance to the worldwide 
carbon cycle and connections to climate conditions. Here we present data on gross primary 
productivity and net community productivity (NCP) determined by ∆17O and O2/Ar ratios, 
respectively, both measured from the underway flow system onboard the R/V Kilo Moana. 
∆17O was sampled twice daily while O2/Ar were measured continuously using an onboard 
Membrane-Inlet Mass Spectrometer (MIMS) system. As Ar is subject only to physical forc-
ings, calibration can then be made to access biological O2 supersaturation. Using estimates 
of gas exchange we were then able to constrain NCP and gross photosynthetic O2 produc-
tion between 2° N and 2° S. By these measures the central and western equatorial Pacific are 
consistently biologically supersaturated with O2. NCP generally ranged from 5 – 15 mmol 
O2 m

-2 d-1, varying circa 50% over the scale of 50 to 500 km. The biological production 
estimates made here are considered in relation to iron measurements and other factors that 
might be controlling biological production in this climatically important region.
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INSTABILITIES IN BUOYANCY DRIVEN FLOW OVER A SUBMARINE DELTA
A series of oceanographic cruises was conducted during spring-summer of 2004-2005 
along the Texas-Louisiana coast. Field measurements show evidence of large-amplitude, 
shelf-scale disturbances in the distribution of hydrographic properties across the shelf. 
These wave-like instabilities were also seen in satellite imagery (MODIS, SeaWifs) during 
the cruises as well as other times of the year. The position of the meander is consistent 
with the location of shoals, which are remnant subaqueous deltaic features along the 
Louisiana shelf. Large vertical displacements of isopycnals were observed during late 
summer in 2004 and summer 2005. ROMS (Regional Ocean Modeling System) was used 
to investigate the effect of shoaling topography on the transfer of buoyancy through the 
oceanic water column along the coast. The numerical experiment was conducted in an 
idealized coastal domain represented as a rectangular box. The domain is bounded by 
coastline on the northern side and the open ocean on eastern and western edges. The 
influence of bottom topography, coastal slope and freshwater input on the development of 
the dynamic instabilities was evaluated and compared with observations of physical and 
biochemical parameters.
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PARTICULATE NUTRIENTS AND CALCIUM CARBONATE IN THE SUBARCTIC 
PACIFIC OCEAN.
The subarctic Pacific is a high-nutrients, low-Chlorophyll region, where changes in interan-
nual macronutrient concentrations are small and nitrate levels are rarely limited. But some 
area in the subarctic Pacific and Bering Sea are estimated to support high primary production 
due to deeper winter mixing and closer proximity to the Asian iron supply. Here, we analyzed 
particulate nutrients, calcium carbonate and Chl-a to evaluate the contributions of diatom 
and coccolithophorids to chlorophyll biomass during late summer in the subarctic Pacific and 
its contrast west to east. We found that we were able to categorize some areas in the subarctic 
Pacific by concentrations of Chl-a, particulate nutrients and calcium carbonate. The particu-
late Si concentrations from the diatoms, are lower than that in the eastern subarctic Pacific. 
The inorganic carbonate concentrations in the western and central subarctic Pacific from 
coccolithophorids are higher than that in the eastern subarctic Pacific. In summer to early fall 
of 2005, the productivity of coccolithophorids in the subarctic Pacific is relatively higher than 
that of diatom productivity except in the eastern subarctic Pacific. 
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TURBULENT MIXING ASSOCIATED WITH INTERNAL TIDE IN SURUGA BAY
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Internal tides in Suruga Bay are known to be amplified by the topographic effect. 
Observations using turbulent profiler and ADCP were performed to clarify relation be-
tween the internal tides and turbulent mixing. R/V Seiyo-Maru was anchored at the head 
of Suruga Bay (about 90m depth) and measurements of turbulence were carried out by 
using TurboMap (Alec Electronics Co.) at about 6 minutes interval from 16:00 on 06 July 
to 16:20 on 07 July, 2004. We also deployed a bottom mounted ADCP near the anchored 
station and obtained current data from 8m depth to the bottom at 2m interval in vertical 
every one minute. Observational data showed details of mixing process due to internal 
tides. Semidiurnal temperature fluctuation associated with strong bottom current was 
dominantly found throughout the water column and density overturns were frequently 
found in the bottom layer. Relatively large energy dissipation rate were found at high strain 
regions. Turbulent diffusivity coefficients due to the internal tides were estimated to be 
0.07-8.3X10-4 (m2s-1).
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LARVAL DISPERSION OF THE JAPANESE SARDINE INCLUDING IMPACTS OF 
MESO- AND DECADAL-SCALE SST VARIATIONS
The spawning ground of the Japanese Sardine is in the Pacific waters of western and cen-
tral Japan. Sardine eggs are transported by the Kuroshio, and reach the nursery ground in 
the Kuroshio/Oyashio mixed water region.  A high-resolution ocean reanalysis data was 
used (JCOPE, 2003-2006, 1/12 degree and 2-day average) to trace the dispersion of larvae, 
and the survival rate was estimated considering optimum larval growth condition (13 to 
19 degrees C).  The model field includes realistic meso-scale variability of the Kuroshio 
path and the associated SST variation.  In addition, to implement the decadal SST varia-
tion of the high and low catch periods, we used the February SST anomaly of the ocean 
hind-cast data (OFES 1950-1999, 1/10 degree, 1 month) of which the second EOF mode 
well correlates with the long-term changes of the Japanese Sardine mortality rate.  The 
result suggests that the survival rate is high (low) when the Kuroshio takes a meander path 
(non-meander path) and high (low) during the cooling (warming) phase of the decadal 
SST change.  Association of this SST EOF mode to the PDO is under investigation. 
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SEISMIC IMAGES AND PROPERTIES OF MEDITERRANEAN OUTFLOW WATER 
(MOW)
Seismic reflection data images boundaries between the water masses with different physi-
cal properties. Special imaging and inversion techniques are needed to quantify physical 
properties across the boundaries. A feasibility study of the MOW along a seismic reflec-
tion line without simultaneous hydrographic data and a hydrographic survey without si-
multaneous seismic data document that the quantification by inversion of the seismic data 
was limited due to an inaccurate starting model for the inversion procedure. During the 
European funded GO Project (www.dur.ac.uk/eu.go), seismic data as well as hydrographic 
data were recorded simultaneously. These contemporaneous measurements optimize 
inversion procedures and provide the necessary calibration of the results. Data examples 
and traditional seismic inversion strategies are discussed. In particular, how to combine 
the high vertical and low lateral resolution hydrographic data with high lateral and low 
vertical resolution seismic data.
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PROPAGATION OF WIND ENERGY INTO THE DEEP OCEAN  THROUGH 
MESOSCALE EDDIES: A PATHWAY TO  MIXING
We analyse the vertical propagation of wind-forced near-inertial motions in a fully turbu-
lent mesoscale eddy field using primitive equation numerical simulations performed on 
the Earth Simulator with very high resolution. Results reveal two maxima of near-inertial 
vertical velocity (with r.m.s. values reaching 60 m/day), one around 200 m and another 
unexpected one around 3000 m (i.e. much below the main thermocline). The shallower 
maximum involves vertical motions with the inertial frequency (f ) and a spatial hetero-
geneity that resembles the eddy vorticity gradient field. The deeper maximum involves a 
conspicuous dominant frequency of twice the inertial frequency and smaller space scales. 
Analysis of these high-frequency vertical motions indicates that the maximum at 200 
m is explained by the higher vertical normal modes whereas that at 3000 m is entirely 
explained by the lower mode contributions. The 2f frequency results from a resonance 
mechanism that works efficiently within the primitive equation framework. These results 
reveal a pathway, at mid-latitudes, by which the wind energy quickly penetrates into the 
deep interior with characteristics that strongly favor significant ultimate mixing in the 
deep ocean. 
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OBSERVATIONS OF WAVE BREAKING IN HIGH WINDS
Hurricane conditions present a spatially complicated environment for observations of 
wave development and air-sea exchange of momentum, mass, and energy. Much insight 
into ocean surface wave processes in high wind conditions can be gained from investiga-
tion of near gale-force winds occurring in the gap wind jet over the Gulf of Tehuantepec 
on the Pacific coast of Mexico. The wind events are steady for 2-3 days, with typical wind 
speeds of 15-20m/s, resulting in significant wave heights of 3.5-4.0m. The role of break-
ing waves in ocean surface processes under strong wind forcing is investigated using a 
nadir-looking video camera mounted on the NSF/NCAR C-130 research aircraft during 
Tehuantepec gap wind events. The wave statistics computed from image sequences are 
shown to vary with wind forcing, wave state, and local variability related to strong frontal 
currents. The insight gained from direct observations of wave breaking and the resulting 
calculations of momentum transfer and wave energy dissipation are relevant to sea surface 
processes encountered in high wind conditions.
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THE POTENTIAL ROLE OF THERMOSTATIC MECHANISMS IN DETERMINING 
REGIONAL DIFFERENCES IN CORAL REEF BLEACHING EVENTS
Coral reef bleaching events have become increasingly widespread and lethal over the last 
few decades and are highly correlated with increases in sea surface temperature (SST). In 
this study we look for regional differences in reef exposure and sensitivity to increasing 
SSTs by comparing the distribution and severity of reported coral reef bleaching events 
with the HadISST compilation of SST observations and CCSM-modeled SST trends of the 
last fifty years. The Micronesian reef province, which lies mostly within the western Pacific 
warm pool (WPWP) has a low number of reported bleaching events relative to other reef 
areas. Analysis of the SST data indicate that warmest parts of the WPWP (where average 
SST > 29oC) have warmed less than cooler regions, which supports the existence of “ocean 
thermostat” mechanisms that act to depress warming beyond certain temperature thresh-
olds. If the WPWP is already near its upper thermal limit, then reefs in this region may 
be less exposed to SST increases than other regions. Unfortunately, coral reef bleaching 
records suggest that WPWP reefs may also be more sensitive to increased SST.
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CONTINENTAL SHELF WATER MASS DISTRIBUTION, TRANSFORMATIONS 
AND OFF-SHELF TRANSPORT IN A SEA ICE-OCEAN MODEL OF THE ROSS SEA, 
ANTARCTICA
A mesoscale resolution (5 km) sea ice-ice shelf-ocean model (ROMS-CICE) is imple-
mented to investigate Ross Sea (RS) shelf water mass budgets and dense water produc-
tion and export.  Daily atmospheric forcing is ECMWF ERA-40 except winds over Terra 
Nova Bay (TNB) are from automatic weather stations (AWSs).  Net High Salinity Shelf 
Water (HSSW) production in TNB and RS polynya areas are 0.14 and 0.64 Sv over two 
years of simulation; Ross Ice Shelf (RIS) is a sink for about 0.4 Sv. Low Salinity Shelf 
Water (LSSW) outflow from beneath RIS cavity is 0.60 Sv. Modified Shelf Water (MSW)/
Antarctic Bottom Water (AABW) is abundant over the entire shelf, forming the western 
anticyclonic cell.  net off-shelf and Modified/Lower Circumpolar Deep Water net onshelf 
transport are 2.23 and 0.7 Sv. Using AWS winds over TNB results in a substantial decrease 
in polynya sea ice production, wide scale dilution of HSSW in the western depressions, 
disruption of northward coastal HSSW transport, and causes overall decrease in vertically 
averaged transport on the western RS shelf.
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OCEANIC CARBON SUBSIDIES IN PRINCE WILLIAM SOUND, ALASKA: EFFECTS 
ACROSS THE PELAGIC SYSTEM AND ON FISHERY RECRUITMENT
Carbon stable isotope analysis was used to infer that pelagic organisms rearing in Prince 
William Sound, Alaska, a small (~ 100 x 100km), deep (> 700m) fjord-like inland sea lo-
cated at approximately 60 degrees north latitude that is separated from the adjacent Gulf of 
Alaska and Pacific Ocean by a deep (> 200m) and broad (~ 100km) wide shelf, depend in 
part on organic carbon subsidies of oceanic origin. Pelagic organisms at certain times may 
consist of more than 50% oceanic carbon. Subsidy shifts in time were systemic and system-
atic. For example, a strong pulse in oceanic carbon subsides was observed across a range of 
species but with differences among them. Herring consistently had the greatest dependen-
cy on oceanic subsidies. Inter-annual differences in oceanic subsidies measured in juvenile 
pink salmon may explain approximately half of the considerable inter-annual variability 
in marine survival rate that results in run size differences in the tens of millions. Oceanic 
subsidies suggest that coastal waters may receive seeding from offshore (e.g., larval stages), 
providing a mechanism for explaining regional long-term shifts in marine populations.
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LOW PH REDUCES GROWTH RATES IN KELP GAMETOPHYTES
The effects of reduced ocean pH on the growth of non-calcifying organisms are poorly 
known. We studied the effects of seawater pH on growth in the kelp Alaria marginata. We 
grew gametophytes (haploid stages produced from the germination of spores) at ambient 
temperatures and low ambient daylight in filtered, raw seawater and in seawater acidified 
to pH 7.8 and 7.6 by the addition of HCl and by bubbling CO2 through the medium. We 
measured the length of gametophytes after 4 days and used this as a measure of individual 
growth rate. We found that gametophyte growth was significantly reduced at pH 7.8 and 
further reduced at pH 7.6 compared with growth in ambient seawater. Although both 
HCl- and CO2-acidified seawater negatively affected gametophyte growth, growth rates 
were more sensitive to acidification by CO2 bubbling than to acidification by addition of 
HCl. If these results are indicative of a general response to pH among non-calcified brown 
algae, substantial changes in primary production by marine macrophytes and in the struc-
ture and function of nearshore ecosystems can be expected with declining ocean pH.
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PARTICLE DYNAMICS ASSOCIATED WITH PATHOGEN TRANSPORT IN 
COASTAL LAKE MICHIGAN
Since many pathogens associate with particles, the fate and transport of particles in the 
coastal zone is an important process in determining the health risk associated with patho-
gen inputs from storm water, CSOs and river plumes.   We are utilizing sediment traps, 
large volume (>1000 L) filtrations of suspended particulates, and ROV collections of sur-
face sediment to quantify sediment resuspension rates, particle settling rates and particle 
residence times in the nearshore waters of the Milwaukee Bight - a coastal region of Lake 
Michigan  strongly influenced by the export of materials from the Milwaukee Harbor and 
its highly urbanized watershed.   Activities of the naturally occurring radionuclides Be-7, 
Pb-210 and Cs-137 have been used to determine the time scales of particle movement.   
Samples were collected every ~3 weeks from early May through the end of October 2007, 
at 4 stations from the river mouth to open Lake Michigan, including off the major metro-
politan swimming beach.  Radionuclide data are being used to help validate the particle 
dynamics modeled with a fine grid, 3-dimensional hydrodynamic model of coastal cur-
rents, temperature fields and particle transport.
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THE DYNAMICS OF NON-LINEAR TIDAL MIXING NEAR TOPOGRAPHY
Elevated mixing near deep-ocean topography appears relatively ubiquitous in the world’s 
oceans.  Until recently, the dynamics of this mixing have been opaque.  Here we present 
observations from the Hawaiian Ridge and the continental shelf of the South China Sea 
and compare them to numerical modeling.  The observations show that the near-bot-
tom turbulence is driven by steeply non-linear internal tides that are breaking near the 
topography.  The generated turbulence is orders of magnitude higher than that found just 
a few hundred meters above, is phase-locked to the internal tide, and shows a pronounced 
spring-neap cycle.  The modeling demonstrates that these non-linear features originate 
from hydraulic phenomena where the topographic slopes change from super- to subcriti-
cal. The turbulence observed on the supercritical slopes also appears to be directly driven 
by the steepness of the topography.
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THE FLUX AND ISOTOPIC COMPOSITION OF REDUCED AND TOTAL 
NITROGEN IN BERMUDA RAIN
The concentration and isotopic composition of total nitrogen (TN) was measured in 
precipitation samples collected at Bermuda between January and December 2000. By cor-
recting for nitrate, analyzed previously, the concentration and d15N of “reduced” N (i.e., 
ammonium + organic N = RN) was also determined. The TN precipitation flux (~0.010 
to 0.019 mol N m-2 yr-1) was twice the nitrate precipitation flux, and the mass-weighted 
annual average d15N of TN, -2.3 permil, was higher than the d15N of nitrate in the same 
samples (-4.5 permil), indicating that RN has a d15N of -0.6 permil. While neither the 

concentration nor the flux of RN in precipitation showed statistically significant seasonal 
variation, the d15N of RN did, from -2.7 permil in the cool season to 1.5 permil in the 
warm season, similar to seasonal nitrate trends. The low d15N of the TN flux is similar to 
that of N2 fixation, and could explain a significant fraction of the previously documented 
minimum in nitrate d15N in the Sargasso Sea thermocline, reducing the amount of N2 
fixation needed to explain this isotopic feature.
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HYDRODYNAMIC, FLUVIAL, AND TECTONIC CONTROLS ON SEDIMENT 
DISPERSAL AND DEPOSITION ON THE WAIAPU RIVER SHELF, NEW ZEALAND
The Waiapu River drains a small, mountainous catchment composed of easily erodible 
materials, and delivers an estimated 35 MT/y of sediment onto the adjacent, narrow 
continental shelf. Accumulation of these fluvial sediments on the shelf are influenced by 
a variety of little-understood processes that operate over a wide range of temporal scales 
including flood delivery, land use changes, and subsidence. To better understand these col-
lision margin processes, we used a 3-D numerical model to investigate sediment transport 
and depositional patterns under varying oceanographic conditions and sediment loads. 
Suspended sediment transport and escape from the proximal shelf increased with bed 
shear stresses due to wind-driven currents, but decreased with wave-induced bed shear 
stresses because these facilitated gravity-driven transport to deeper waters. Deforestation 
practices have produced a 4- to 7-fold increase in fluvial delivery to the shelf within the 
last century. As load increased, wave-supported gravity flux reached capacity, increasing 
deposition on the shelf. Comparison of modeled and actual depositional patterns im-
plied shelf retention over century time-scales was largely constrained within a subsiding 
Quaternary basin associated with collision margin tectonics.
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BEYOND STATUS AND TRENDS OF COASTAL CHEMICAL CONTAMINATION 
APPRAISED BY BIOMONITORING : ACHIEVEMENTS AND CHALLENGES 
FACING THE FRENCH MUSSEL WATCH PROGRAM
The French mussel-watch program collected its first bivalve in 1979, and has been 
monitoring the status and trends of contaminants along the coastline ever since.  Spatial 
and temporal resolutions are high, and have been optimized according to costs and en-
vironmental behavior of contaminants.  Monitored contaminants show local, regional 
and temporal variations.  The usefulness of this near real time monitoring program is 
increased by unforeseen environmental applications. Indeed, the mussel tissue samples 
have been archived into a collection of well characterized marine coastal environmental 
records which remains available for research purposes until sample exhaustion.  In this 
presentation, we show examples of reconstruction of contamination histories that are 
solely accessible through reanalysis of this collection. Reconstructions range from organic 
contaminant fingerprinting to metal stable-isotopic geochemistry. Despite this biomon-
itoring’s inherent shortcomings, the time series prove invaluable to assess legislation for 
ecosystems protection.  Paradoxically, unintended consequences of the implementation of 
EU-WFD jeopardize this record in terms of its very existence, quality and  continuation.
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Scowcroft, G. A., University of Rhode Island, Narragasnett, USA, gailscow@gso.uri.edu
THE NATIONAL OCEAN SCIENCES BOWL AS AN INTERSECTION OF 
OPPORTUNITIES FOR COLLABORATION
The National Ocean Sciences Bowl (NOSB) is an academic competition for high school 
students. Regional NOSB competitions bring together ocean scientists from multiple 
institutions, agencies, and businesses with informal educators, graduate and undergradu-
ate students, and high school teachers and students for the day of the competition. The 
Rhode Island and Connecticut Regional Competition (Quahog Bowl), held for a decade at 
the University of Rhode Island, has developed a large network of partners and institutions.  
This presentation highlights the diversity and commitment of volunteer participants 
involved in the NOSB each year.  There are great opportunities for networking, making 
connections, and for interaction with high school educators and students.  However, there 
are also many opportunities to interact and work with the NOSB network that forms 
around the Regional and National Competitions throughout the year.  Ocean science 
education programs can intersect with the NOSB community in several ways, reaching 
new partners and a large ocean science education audience.  This presentation discusses 
two projects that the authors have integrated into the Quahog Bowl and the NOSB over 
the last 5 years.
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Knudsen, P., Danish National Space Center, Copenhagen, Denmark, pk@spacecenter.dk;
Andersen, O. B., Danish National Space Center, Copenhagen, Denmark, oa@spacecenter.dk;
Rio, M. H., CLS, Ramonville, France, mrio@cls.fr;
Johannesen, J., NERSC, Bergen, Norway, johnny.johannesen@nersc.no;
Haines, K., UREADES - University of Reading, Reading, United Kingdom, kh@mail.

nerc-essec.ac.uk
THE GOCINO PROJECT - MEAN SEA SURFACES AND MEAN DYNAMIC 
TOPOGRAPHIES FROM SPACE FOR OCEAN MODELLING
The GOCINO project will be presented. GOCINO is related to operational capability in 
ocean modeling for GMES, utilizing data from the approved ESA satellite mission GOCE. 
GOCINO is a support action to disseminate the results from the EU FP-5 RTD project 
“Geoid and Ocean Circulation in the North Atlantic - GOCINA

Ko, D. S., Naval Research Laboratory, Stennis Space Center, USA, ko@nrlssc.navy.mil;
Chao, S. Y., Unversity of Maryland, Cambridge, USA;
Shaw, P. T., North Carolina State University, Raleigh, USA;
Lien, R. C., University of Washington, Seattle, USA
INFLUENCE OF THE KUROSHIO ON THE INTERNAL WAVE GENERATION AT 
LUZON STRAIT
In-situ and satellite observations show that large-amplitude highly-nonlinear internal 
waves (IWs) are common in the northern South China Sea (SCS). Those large-amplitude 
IWs are originated at the Luzon Strait due to interaction between the barotropic tidal 
current and ocean ridges, particularly the east ridge.  The stratification and current associ-
ated with the Kuroshio also play an important role in modulating the generation and the 
amplitude of IWs. To better understand the influence of the Kuroshio on the IW genera-
tion, a coupled Ocean Nowcast/Forecast System (ONFS) is being used for the study.  The 
NRL ONFS is implemented using a nested grid system.  The larger grid which covers the 
East Asian Seas provides boundary conditions for a higher-resolution grid covering Luzon 
Strait and northern SCS.  Tidal forcing is applied at the open boundary of the high-resolu-
tion domain.  Temperature and salinity analyses generated from satellite altimeter and 
MCSST data are assimilated into model to produce a realistic stratification with Kuroshio. 
Applying the NRL ONFS, numerical experiments are conducted with a Kuroshio, without 
a Kuroshio, and with Kuroshio stratification but no Kuroshio current.  The results are used 
to interpret the influence of the Kuroshio on the generation of IWs in SCS.

Kobashi, D., Coastal Studies Institute & Dept. of Oceanography and Coastal Sciences, 
Louisiana State University, Baton Rouge, USA, dkobas1@lsu.edu;

Stone, G. W., Coastal Studies Institute & Dept. of Oceanography and Coastal Sciences, 
Louisiana State University, Baton Rouge, USA, gagreg@lsu.edu;

Jose, F., Coastal Studies Institute, Louisiana State University, Baton Rouge, USA, felixjose@
lsu.edu;

Spaziani, A. L., Coastal Studies Institute & Dept. of Oceanography and Coastal Sciences, 
Louisiana State University, Baton Rouge, USA, aspazi1@lsu.edu

DYNAMICS OF SEDIMENTS WITHIN THE BOTTOM BOUNDARY LAYER OVER A 
TRANSGRESSIVE SHOAL INFLUENCED BY FLUVIAL SEDIMENTS AND WINTER 
STORMS: SOUTH-CENTRAL LOUISIANA
Bottom sediments on Ship Shoal, a transgressive sand body, interact in a complex way 
with the local hydrodynamics in response to the deposition of fluvially-derived fine-
grained materials. Occasional dispersal of fine-grained sediments (silts and clays) from the 
Atchafalaya River during post-frontal northerly-wind regimes in concert with high river 
discharge, results in the textural shift of shoal bottom sediments from coarser-grained 
material (fine sand) to silts and clays. The results of oceanographic deployments on the 
eastern flank of the shoal during spring 2006 show that the directionality of the storm-
wind, and thus, wave conditions, created unique bottom boundary layer processes and 
interactions with bottom sediments over the heterogeneous transgressive deposit. This 
resulted in substantial changes in the fabric of bottom sediments ranging from variations 
between fluid mud layers on the shoal during fair weather; sediment is then re-suspended, 
transported and re-distributed during pre-frontal and post-frontal phases. The results of 
additional instrument deployments scheduled for fall 2007 and ongoing numerical model-
ing are used to further examine the hydrodynamics, the bottom boundary layer processes, 
and associated sediment transport processes during winter storms.

Kobashi, F., Tokyo University of Marine Science and Technology, Tokyo, Japan, kobashi@
kaiyodai.ac.jp;

Tanimoto, Y., Hokkaido University & Japan Agency for Marine-Earth Science and 
Technology, Sapporo, Japan;

Murayama, T., Tokyo University of Marine Science and Technology, Tokyo, Japan;
Iwasaka, N., Tokyo University of Marine Science and Technology, Tokyo, Japan;
Tokinaga, H., Japan Agency for Marine-Earth Science and Technology, Yokosuka, Japan;
Nonaka, M., Japan Agency for Marine-Earth Science and Technology, Yokohama, Japan;
Konda, M., Japan Agency for Marine-Earth Science and Technology, Yokosuka, Japan
VARIATION OF MARINE ATMOSPHERIC BOUNDARY LAYER OBSERVED OVER 
THE WINTER KUROSHIO EXTENSION
This study examines the atmospheric boundary layer around the sea surface temperature 
(SST) front of the Kuroshio Extension (KE) based on the ocean-atmospheric observations 
conducted on board the research vessel Hakuho-maru from 11-26 January 2006. The GPS 
sonde observations every 6 hours reveal a well-developed surface mixed layer that varies 

largely below 2 km height during the observation period. The variation of the mixed layer 
height is well correlated with that of surface turbulent heat fluxes but lags behind by about 
5-12 hours. It is found that the change of the turbulent heat fluxes occurs partly due to the 
SST changes across the KE front and mostly due to the atmospheric changes associated 
with synoptic-scale cyclones passing over the KE. The northerly winds of the cyclones 
advect cold and dry air to the warm, southern flank of the KE front, causing large heat 
fluxes into the atmosphere and thus high mixed layer. This suggests that the cold front of 
the cyclones may be weakened over the southern flank of the KE front.

Koch, A. O., Oregon State University, Corvallis, USA, akoch@coas.oregonstate.edu;
Kurapov, A. L., Oregon State University, Corvallis, USA, kurapov@coas.oregonstate.edu;
Allen, J. S., Oregon State University, Corvallis, USA, jallen@coas.oregonstate.edu;
Egbert, G. D., Oregon State University, Corvallis, USA, egbert@coas.oregonstate.edu;
Miller, R. N., Oregon State University, Corvallis, USA, miller@coas.oregonstate.edu;
Kosro, P. M., Oregon State University, Corvallis, USA, kosro@coas.oregonstate.edu
ACROSS SLOPE TRANSPORT IN THE SEPARATION ZONE OFF CAPE BLANCO, 
OREGON.
A model of coastal circulation off Oregon based on the Regional Oceanic Modeling System 
(ROMS) has been implemented to study eddy variability and separation off Cape Blanco 
(43 N) at 3-km horizontal resolution. The study period is summer 2002, when extensive ob-
servations are available from the GLOBEC field program. The model reproduces accurately 
dynamics on the shelf, as verified by comparisons with moorings. It also describes correctly 
the extent of separation of coastal currents in the CTZ, as verified by comparisons with 
satellite SST, along-track SSH altimetry, and long-range HF radar surface velocity observa-
tions. Across slope transports in the separation zone are studied using Lagrangian surface 
particle tracking and adjoint passive tracer analysis in three dimensions.

Koch, M. S., Florida Atlantic University, Boca Raton, USA, mkoch@fau.edu;
Madden, C. J., South Florida Water Management District, West Palm Beach, USA, cmad-

den@sfwmd.gov;
Nielsen, O. I., Florida Atlantic University, Boca Raton, USA, olenielsen@gmail.com;
Jensen, H. S., University of Southern Denmark, Odense, Denmark, hsj@biology.sdu.dk;
Rosch, K., Florida Atlantic University, Boca Raton, USA;
Kletou, D., Florida Atlantic University, Boca Raton;
Schopmeyer, S., Florida Atlantic University, Boca Raton, USA, saschop@hotmail.com
EFFECTS OF EFFICIENT NUTRIENT RECYCLING ON THE STABILITY OF THE 
FLORIDA BAY ECOSYSTEM
We hypothesize that plant hypoxia driven by P/R imbalances cause sudden mortality of 
seagrass meadows in Florida Bay. This imbalance may be an expression of a destabilized 
ecosystem influenced by subtle eutrophication processes. P inputs to the bay, which are 
primarily advected from the Gulf of Mexico, appear to be efficiently recycled within the 
system. At P-enriched western and central bay sites, P-specific uptake by the system (Sp) 
was 177 x 10-6 m s-1; however, during cyanobacteria blooms Sp increased more than 10-
fold and organic P hydrolysis rates were at a maximum. Our data suggest an efficient path-
way for P incorporation into bay sediments from P sequestration by the water column, 
followed by its deposition to the sediment. These P-enriched sediments in the western bay 
exhibit high equilibrium concentrations for P adsorption, rapid rates of sulfate reduction 
and P efflux under carbonate dissolution. Seagrass leaves further recycle sediment P back 
to the water column via rapid in situ leaf decomposition, potentially enhancing recurrent 
phytoplankton blooms. This ratcheting of biological productivity ultimately depresses 
nighttime oxygen minimums leading to seagrass mortality.

Kohut, J. T., Rutgers University, New Brunswick, NJ, USA, kohut@marine.rutgers.edu;
Ullman, D. S., University of Rhode Island, Narragansett, RI, USA, d.ullman@gso.uri.edu;
Roarty, H. J., Rutgers University, New Brunswick, NJ, USA, hroarty@marine.rutgers.edu
RAPID RESPONSE OF THE MID-SHELF FRONT TO A PASSING COASTAL STORM: 
APPLICATION OF SUSTAINED GLIDER AUV MISSIONS OFF THE COAST OF 
NEW JERSEY
A frontal region at the mid-shelf off the U.S. east coast has recently been identified in 
satellite sea surface temperature (SST) imagery.  Extending at least from the Scotian Shelf 
to Cape Hatteras at roughly the location of the 50 m isobath, the fronts are observed in 
SST only in winter, are weaker than the shelf-break front, but are quite persistent.  The 
mechanism responsible for the formation of the Mid-Shelf Front (MSF) has yet to be iden-
tified. Obtaining answers to this basic question is a necessary precursor to more complete 
understanding of the effect of MSFs on cross-shelf transport of dissolved and particulate 
materials.  Glider AUVs provide a platform for continuous and sustained measurements 
in the coastal ocean.  Over a three month time period, 3 glider deployments targeted the 
mid-shelf off the New Jersey coast, obtaining 15 sections through the front.  These tem-
perature/salinity sections are used to track the temporal and spatial variability of the front 
over the study period.  Preliminary results highlight the setup and response of the front to 
local wind forcing associated with a passing storm.
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Kokubu, Y., Tokyo University of Marine Science and Technology, Tokyo, Japan, d062004@
kaiyodai.ac.jp;

Yamazaki, H., Tokyo University of Marine Science and Technology, Tokyo, Japan, hide@
kaiyodai.ac.jp;

Nagai, T., Tokyo University of Marine Science and Technology, Tokyo, Japan, tnagai@
kaiyodai.ac.jp

WATER EXCHANGE CONTROLLED BY MIXING PROCESS AT THE MOUTH OF 
TOKYO BAY
We have conducted a series of field campaigns to observe mixing processes at the mouth 
of Tokyo Bay. A microstructure profiler (TurboMAP) was deployed to measure the in-
tensity of turbulence. A tidal current at a different phase of tide creates a different level 
of water exchange through the bay mouth. Our field campaigns were made over several 
different tidal phases that include ebb tide and spring tide. We present the observed mix-
ing conditions from these experiments. In order to investigate the hydrography of Tokyo 
Bay, we make use of a three dimensional hydrodynamic model (GETM) that consists a 
single water column public domain turbulence model (GOTM). As a lagrangian approach, 
following passive particles in the bay are followed to investigate water exchange rate. We 
present how the tidal forcing condition affects the water exchange based on both the 
model results and observed data.

Kolasa, K., Southwest Florida Water Management District, Brooksville, USA, keith.ko-
lasa@swfwmd.state.fl.us;

Craw, V., Southwest Florida Water Management District, Brooksville, USA, veronica.
craw@swfwmd.state.fl.us;

Palandro, D., Florida Fish and Wildlife Conservation Commission, Fish and Wildlife 
Research Institute, St. Petersburg, USA, David.Palandro@MyFWC.com;

Sargent, F., Montrose, USA
DIGITAL SEGRASS MAPPING IMAGERY REVEALS KARST FEATURES AND 
NATURAL REEFS OF THE SPRINGS COAST REGION OF FLORIDA
This project used the Intergraph Digital Mapping Camera (DMC) to acquire high resolution 
imagery of seagrass beds within Florida’s Springs Coast region of Florida for the first time. 
Although earlier aerial mapping surveys focused on the inshore seagrasses of this region, 
limited data have been collected for the offshore seagrasses. Mapping projects in the 1980s 
and 1990s primarily relied on transect data collected over this extensive region. This paper 
will present the preliminary results and challenges of the 2007 mapping project.  For example, 
the deep water seagrass edge was captured in the imagery for the southern half of the project 
area; however, the edge extended beyond the imagery in the northern half. Interpretation of 
offshore seagrass density has been challenging due to the intricacy of the beds associated with 
the meandering karst features and varying bottom substrates. Although seagrass coverage is 
the main focus of the project, digital imagery has provided new information on karst features, 
reefs, and rock outcrops of this little studied region. The most impressive finding is a large 
cluster of small reefs (< 1 ha, 2 acres) located approximately 13 km (8 miles) off the coast of 
northern Hernando County.  This cluster of small reefs is concentrated within an 80 ha (200 
acres) area.  These findings indicate a larger area of natural reefs and greater diversity of ben-
thic strata in this region of the Springs Coast than historically reported.

Kolber, Z. S., Monterey Bay Aquarium Research Institute, Moss Landing, USA, zkolber@
mbari.org;

Klimov, D., Monterey Bay Aquarium Research Institute, Moss Landing, USA, klimov@
mbari.org;

Wang, K., Monterey Bay Aquarium Research Institute, Moss Landing, USA, kwang@
mbari.org

EFFECTS OF OCEAN ACIDIFICATION ON PHOTOSYNTHETIC PROPERTIES OF 
MARINE PHYTOPLANKTON
By absorbing excess of anthropogenically-produced CO2, the pH in the upper ocean will 
decrease by up to 0.8 units within the next 300 years, possibly affecting a variety of biologi-
cally important processes such as calcification, metal speciation, and silica solubility. Changes 
in ocean’s pH may also modify the redox potential of photosynthetic and respiratory electron 
carriers, directly affecting a range of biophysical processes involved in photosynthesis, carbon 
assimilation, and respiration. We have grown selected species of phytoplankton and the natural 
phytoplankton assemblages under conditions of CO2 and pH resembling that of the anticipated 
conditions in the upper ocean within the next 100-300 years. We observed no change in the 
photosynthetic performance when lowering pH by up to 0.25 units. Under pH shift of 0.5 units 
we have observed about 20% decreases in the functional absorption cross section, the photo-
synthetic conversion efficiency, and the size of the PQ pool. The rates of photosynthetic electron 
transport between the first electron acceptor and the PQ pool also decreased by about 15%, 
but the rates of electron transport from PQ pool to PSI increased by a similar factor. The overall 
rates of phytoplankton growth, as measured by chlorophyll accumulation, decreased by 10-20% 
under these conditions, indicating adverse effects of the pH shift in excess of 0.25 units.

Kolker, A. S., Tulane University, New Orleans, USA, akolker@tulane.edu;
Allison, M. A., University of Texas, Austin, USA, mallison@ig.utexas.edu
BATHYMETRIC AND SEDIMENTOLOGICAL CHANGES IN SPACE AND TIME:  
TOWARDS A SUBSIDENCE MAP OF AN INTERDISTRIBUTARY BASIN IN THE 
MISSISSIPPI DELTA
Subsidence is widely recognized as an important driver of land loss in the Mississippi 
Delta. However, given the paucity of stable benchmarks here, there are relatively few 

system-scale measurements of subsidence during the past century when land loss rates 
were highest. Here we present regional estimates of subsidence for Barataria Bay, a large 
interdistributary basin in the Mississippi Delta. Subsidence rates were determined by com-
paring results from present-day bathymetric survey with historic bathymetric maps, while 
correcting for the recent sediment deposition. Bathymetric maps were determined using 
single-beam sonar.  Profiles of Pb-210, Cs-137, and Pb-207/Pb-207 reveal decadal-scale 
changes in sediment accumulation, that typically range from 0.5 - 1.0 cm/yr. Subsurface 
stratigraphic images, determined using CHIRP, suggests significant regional variability 
in subsidence that may be coupled to decadal-scale changes in sediment accumulation. 
These lines of evidence suggest that there is substantial spatial and temporal variability in 
subsidence rates across this prominent feature of the Mississippi Delta.

Kollars, N. M., Boston University Marine Program REU, Woods Hole MA 02543, USA, 
nmkollars@gmail.com;

Haley, S., Woods Hole Oceanographic Institution, Woods Hole MA 02543, USA;
Erdner, D., University of Texas Marine Science Institute, Port Aransas TX 78373, USA;
Dyhrman, S., Woods Hole Oceanographic Institution, Woods Hole MA 02543, USA
MOLECULAR DETECTION AND MONITORING OF THE TOXIC 
DINOFLAGELLATE ALEXANDRIUM CATENELLA IN PUGET SOUND, WA
The dinoflagellate Alexandrium catenella produces potent neurotoxins that cause paralytic shell-
fish poisoning (PSP) and poses a serious economic and public health threat to the northwestern 
USA. Although PSP monitoring in the Puget Sound is routine, monitoring the distribution and 
abundance of A. catenella is not. Herein we use a species-specific, sensitive, and high through-
put quantitative PCR (qPCR) method to assay the abundance of A. catenella from 40 sites in 
Puget Sound, sampling every two weeks from May through October 2007. Cell numbers ranged 
from zero to a maximum of approximately 6500 cells/L, resulting in only a few shellfishery 
closures due to PSP. These data contrast with a 2006 study yielding much higher A. catenella cell 
numbers (over 500,000 cells/L at one station) and widespread closures of shellfish harvesting. 
Tracking A. catenella cell number at individual sites is a powerful means of examining bloom 
dynamics and could serve as a useful tool for providing early warning of PSP toxicity. Integrating 
quantification of A. catenella cell number into existing PSP monitoring efforts may guide shell-
fisheries and public health agencies in their monitoring efforts.

Kolosovich, A., University of Nevada- Reno, Reno, USA, akolosovich@yahoo.com;
Chandra, S., University of Nevada- Reno, Reno, USA, sudeep@cabnr.unr.edu
INVASION POTENTIAL OF THE NEW ZEALAND MUD SNAIL IN LAKE TAHOE 
AND THE LOWER TRUCKEE RIVER (USA)
The New Zealand Mud Snail (Potamopyrgus antipodarum) is a relatively new invader in 
the United States. Our objective was to determine the susceptibility of the Truckee River 
and Lake Tahoe to an invasion by measuring survivorship and growth rates in laboratory 
mesocosm experiments. One experiments was conducted for each system with three 
treatments 1) A high population density treatment, 2) A low population density treatment 
and 3) a control with no snails. All treatments contained rocks with natural periphyton 
from the respective system.  Experiments lasted for 14 days with fresh water was brought 
in from the respective system every three days.  Snail survivorship and growth was posi-
tive but varied across ecosystems (Lake Tahoe: 5-40% with an increase in body mass in the 
low density treatment but a decrease in body mass in the high density treatment, Truckee 
River: 50-85%  with a 49% increase in body mass). In order to determine if there was an 
influence of UV-light on the snails we conducted a separate experiment and the results of 
that experiment suggest that the snails do have an aversion to UV-light.

Komori, N., Japan Agency for Marine-Earth Science and Technology, Yokohama, Japan, 
komori@jamstec.go.jp;

Taguchi, B., Japan Agency for Marine-Earth Science and Technology, Yokohama, Japan, 
bunmei@jamstec.go.jp;

Ohfuchi, W., Japan Agency for Marine-Earth Science and Technology, Yokohama, Japan, 
ohfuchi@jamstec.go.jp;

Sasaki, H., Japan Agency for Marine-Earth Science and Technology, Yokohama, Japan, 
sasaki@jamstec.go.jp;

Klein, P., IFREMER, Plouzané, France, patrice.klein@ifremer.fr
DEEP OCEAN INERTIA-GRAVITY WAVES SIMULATED IN A HIGH-RESOLUTION 
GLOBAL COUPLED ATMOSPHERE-OCEAN GCM
A high-resolution global coupled atmosphere–ocean simulation is carried out to in-
vestigate the deep ocean inertia-gravity waves. Large ( 10-3 m s-1) root-mean-square 
variability of vertical velocity is found in middepths. Horizontal distribution of large vari-
ability roughly corresponds to the wintertime atmospheric storm tracks and is stretched 
equatorward due to β-dispersion in open ocean with some “shadow regions” behind the 
obstacles. Frequency spectrum of vertical velocity has strong peaks at around f and 2f (f is 
the local inertial period) in midlatitudes, and has additional peak at around (3/2)f or 3f at 
some points. These results suggest necessity of re-evaluation of wind-induced near-inertial 
energy with high-frequency atmospheric forcing and oceanic eddy field.

Konotchick, T. H., Scripps Institution of Oceanography, La Jolla, USA, tkonotchick@ucsd.edu;
Koch, S. E., California State University, Fullerton, Fullerton, USA, skoch@fullerton.edu
OCEAN ACIDIFICATION EFFECTS ON MOLLUSC LARVAE
Increasing atmospheric carbon dioxide and the resulting acidification of the surface ocean 
has known negative structural effects on some CaCO3 producing marine organisms. To 
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examine the effects of carbon dioxide-induced pH changes on larvae, we exposed Lottia 
digitalis trochophores to CO2manipulated seawater at pH 7.8, 7.6, and 7.4. We examined 
the resulting mortality, protoconch dimensions and overall appearance, and larval be-
havior. With increasing acidification, we saw significantly increased mortality, a higher 
incidence of malformed protoconch and behavioral differences. Some statoliths were mal-
formed at lower pH. These results suggest that mollusc larvae may be particularly sensitive 
to ocean acidification with the potential to seriously affect their population dynamics.

Kontar, Y. A., Illinois State Geological Survey, Champaign, USA, kontar@isgs.uiuc.edu
ESSESSMENT OF GROUNDWATER - SURFACE WATER INTERACTION IN 
TSUNAMI AFFECTED AREAS
On December 26, 2004 the devastating tsunami waves cause terrible humanitarian disaster 
affecting thousands of kilometers of coastal belt of the Indian Ocean in SE Asia. Many 
coastal wetlands get affected by the large inflow of salt seawater and littoral sediment de-
posits during the tsunami, with longer-term effects including changes in their hydrogeology 
caused by changes to coastlines and damage to sea-defenses. Many water quality and as-
sociated problems generated by tsunami and influencing coastal environments are related 
to past and on-going contamination of terrestrial groundwater because this ground water is 
now seeping out along shorelines affected by tsunami. For example, chronic inputs of fertil-
izers and sewage on land over several decades has resulted in higher groundwater nitrogen 
which, because of slow yet persistent discharge along the coast, eventually results in coastal 
marine eutrophication. Such inputs contribute to the increased occurrences of coastal 
hypoxia, nuisance algal blooms, and associated ecosystem consequences, and significantly 
accelerated by tsunami as well as increasing of magnitude of saltwater intrusion. Tsunami 
has created an accelerating process of salt water intrusion and fresh water contaminations 
in affected regions that requires a drastic remediation measures. These measures have to be 
economically feasible, environmentally sound and socially acceptable.

Korablev, A. A., NERSC, Bergen, Norway, Alexander.Korablev@nersc.no;
Johannessen, O. M., NERSC, GFI, Bergen, Norway, ola.johannessen@nersc.no;
Pnyushkov, A. V., AARI, St.Petersburg, Russian Federation, vivanv@aari.nw.ru;
Smirnov, A. V., AARI, St.Petersburg, Russian Federation, avsmir@aari.nw.ru
CENSUS OF THE THERMOHALINE ANOMALIES PROPAGATED THROUGH THE 
NORDIC SEAS DERIVED FROM HISTORICAL DATA 1896-2006
The thermohaline characteristics of the Atlantic water (AW) entering the Nordic Seas 
(NS) and flowing northward to the Eurasian Arctic are considerably modified along path-
way by interacting with the atmosphere and mixing with surrounding waters. The degree 
of modification depends both on atmospheric forcing and upper layer stratification, 
which determines the ratio between horizontal and vertical exchange of properties. The 
NS oceanographic database for 1900-2006 and objectively analyzed monthly fields were 
used to study the temporal-spatial pattern of large-scale temperature, salinity and density 
anomalies advected northward. The anomalies show event-like behavior with different 
duration, magnitude and penetration depth depending on regional stratification with 
generally colder and fresher upper layer condition after the Â«Great Salinity AnomalyÂ» 
propagation. Two different regimes are obvious from the observations with weakened/en-
hanced downward heat/salt fluxes. Abnormal AW properties were set since the late 1990s 
with warmer and saltier upper layer conditions accompanied by formation of strong nega-
tive density anomaly advected into the Eurasian Arctic.  

Korosov, A. A., Nansen International Environmental and Remote Sensing Center, St. 
Petersburg, Russian Federation, anton.korosov@niersc.spb.ru;

Pozdnyakov, D. V., Nansen International Environmental and Remote Sensing Center, St. 
Petersburg, Russian Federation, dmitry.pozdnyakov@niersc.spb.ru;

Pettersson, L. H., Nansen Environmental and Remote Sensing Center, BERGEN, Norway, 
lasse.pettersson@nersc.no

A SPACEBORNE ASSESSMENT OF RIVERINE DOC FLUX INTO THE KARA SEA
The Siberian high-flowing Siberian Rivers like Ob, Yenisei, and Lena are thought to be playing 
an important role in terms of determining the income of carbon into the Arctic Ocean. We 
have undertaken a pilot satellite-based assessment of carbon flux into the Kara Sea from the Ob 
River. Inasmuch as the targeted waters are case II waters, we had to develop a special advanced 
operational algorithm (AOA) to process spaceborne data. The AOA simultaneously retrieved 
the concentrations of phytoplankton chl, suspended minerals (sm) and dissolved carbon (doc) 
in the Kara Sea and in the estuary of the Ob River. Based on the surface concentrations of doc in 
the estuary obtained from MODIS as well as on CTD in situ data on the thermocline/ halocline 
depth, the doc flux into the Kara Sea was assessed. Assessed through the developed methodol-
ogy, the mean annual carbon flux proved to be 4.8  1012 gC/yr. This estimation is consistent 
with the in situ data reported in the literature (ca 3.2  1012 gC/yr). Thus, the developed bio-
optical retrieval algorithm and methodological approach can be transferred to other marine and 
oceanic regions for operational assessment of riverine doc fluxes.

Koskelo, A. I., University of Maryland CES/HPL, Cambridge, USA, akoskelo@hpl.umces.edu;
Fisher, T. R., University of Maryland CES/HPL, Cambridge, USA, fisher@hpl.umces.edu
HYDROLOGIC AND BIOGEOCHEMICAL STORM RESPONSE IN CHOPTANK 
BASIN HEADWATERS
During brief storm events, headwater streams transport large quantities of nutrients and 
sediment to estuaries, contributing to eutrophication. During 2006-07, we measured N, 
P, and seston response at seven agriculturally dominated basins (1-26 km2) with 15-64% 

hydric soils, capturing 17 out of 30 storms during this period. For these storms, 3 - 53% 
of rainfall was discharged as stormflow. Nitrate and conductivity were depressed during 
storms while phosphate and seston peaked. When plotted against discharge, N exhibited 
a clockwise loop whereas P exhibited a counterclockwise loop. The volume-weighted 
mean of phosphate is a positive function of stormflow (r2 = 0.98). In contrast, the vol-
ume-weighted mean of nitrate is an inverse exponential function of stormflow (r2 = 0.92), 
decreasing from baseflow nitrate (~200 uM) to concentrations approaching twice that 
of rainfall nitrate (68 uM). Because phosphorus transport is disproportionately weighted 
towards brief intervals of storm runoff, it is particularly important to measure the P re-
sponse during events to improve estimates of downstream P loading.
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RETRIEVING THE PARTICLE SIZE DISTRIBUTION USING GLOBAL OCEAN 
COLOR SATELLITE OBSERVATIONS
Determination of the particle size distribution (PSD) provides important information 
about plankton processes and their space-time variability. However, few field measure-
ments of the PSD have been made in the pelagic ocean and little is known about the 
space-time variability of the PSD. Here, a bio-optical algorithm is introduced to retrieve 
the parameters of a Junge particle size spectrum from monthly global SeaWiFS normal-
ized water-leaving radiance observations.  First, the particle backscattering coefficient 
spectrum is retrieved using existing algorithms.  Mie modeling is then used to parameter-
ize the slope of a Junge PSD and the particle concentration for a given differential size 
class, using the observed slope of the particulate backscattering spectrum and the particu-
late backscattering coefficient at 440 nm.  Sensitivity analysis performed on the fixed Mie 
model parameters indicate that lowest model uncertainties are associated with steep Junge 
slopes, which tend to be found in the open ocean gyres, whereas higher model uncertain-
ties are associated with shallow Junge slopes, usually found in coastal and polar areas.  
Analyses of the global distribution of the PSD and its changes in time are presented.
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QUANTIFICATION OF NITROGEN REMOVAL FROM ARCTIC MARINE 
SEDIMENTS AND TEMPERATURE REGULATION OF MICROBIAL 
COMMUNITIES THAT MEDIATE DENITRIFICATION AND ANAMMOX
Despite the potential significance of polar regions to the global N cycle, few rate measure-
ments of nitrogen removal are available from polar ecosystems. Nitrogen removal rates 
and the temperature regulation of microbial communities that mediate N removal were 
investigated in permanently cold sediments (1.5 oC) from Arctic fjords of the Svalbard 
archipelago.Total N2 production rates ranged from 78 to 1159 umol N m-2 d-1 with 
anammox comprising from 27 % to 92% of nitrogen removal activity. Anammox activ-
ity showed an optimum temperature of 9 oC indicating a psychrophilic response, while 
denitrification activity showed a mesophilic response with an optimum of 26 oC at one 
of Svalbard sites. At the most active site studied, N2 production rates were approximately 
twice as high when measured with an isotope pairing approach in comparison to quan-
tification of N2/Ar ratios using membrane-inlet mass spectrometry. To our knowledge, 
we provide the first direct rate measurements of N removal from polar marine sediments 
using the N2/Ar approach.  In addition, we confirm the significance of anammox in Arctic 
sediments through rate measurements in intact core incubations.
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CHANGES OF WATER PROPERTIES AND TRANSPORTS BETWEEN WHP-P3 AND 
ITS REVISIT
The WHP P3 section was revisited to investigate the circulation and its change in the 
North Pacific. Significant were detected in basin averaged water properties. Salinity 
decreased around the depth of 300m, temperature increased caused from 400m - 700m, 
and temperature and salinity increased around the depth of 900m. The apparent oxygen 
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utilization increased from 300m to the bottom with a maximum of 6μmol/kg around 
500m. Not only the property changes but also the volume flux estimated by an inverse 
method suggests a slow down of the deep meridional circulation. The meridional heat 
flux across the line is also estimated using the long term hydrography across the Kuroshio 
in the Okinawa Trough as well as the P3 data. The variation of the Kuroshio temperature 
transport agrees with the heat flux variation across the line independently estimated from 
the atmospheric reanalysis data and heat content change in the North Pacific.
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COASTAL HYCOM MODELING IN SOUTH FLORIDA: EVALUATION OF GODAE 
BOUNDARY CONDITIONS, RESOLUTION AND FORCING
The South Florida (SoFLA) HYCOM (1/25 degree) and the embedded, high resolution 
Florida Keys (FKEYS) HYCOM (1/100 degree) encompass a variety of coastal regions (the 
broad Southwest Florida shelf, the narrow Florida Keys and Southeast Florida shelf, the 
shallow Florida Bay and Biscayne Bay) and deep regions (the Straits of Florida), including 
Marine Protected Areas. The presence of the strong Loop Current/Florida Current system 
and associated eddies connects the local and basin-wide dynamics. Different strategies 
of nesting to HYCOM GODAE products are evaluated, along with sensitivity to model 
resolution and atmospheric forcing. Simulations with boundary conditions from a region-
al data assimilative Gulf of Mexico model improve nested model performance along the 
narrow Keys shelf. Atmospheric and river forcing are important on the SW Florida shelf. 
Boundary conditions from the basin-wide North Atlantic HYCOM are essential in captur-
ing Florida Current fluctuations. High resolution in FKEYS enhances the submesoscale 
eddy field and the interactions between coastal and large scale flows, an essential aspect 
of predicting impacts of salinity changes under the Everglades Restoration Project on the 
fragile Florida Keys National Marine Sanctuary ecosystem.
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TEMPORAL DISTRIBUTION OF BRACHYRUAN CRAB LARVAE DURING A TIDAL 
CYCLE IN A SMALL ESTUARY IN PUERTO RICO
Semiterrestrial brachyuran crabs synchronize larval release with lunar, tidal and light-dark 
cycles. Larvae return to coastal areas to continue metamorphosis to adult’s stage.   The 
purpose of this study is to describe the volume of zoea and megalopa in a small estuary in 
Puerto Rico during a tidal cycle.  It is expected that more larvae will be found during the 
night as tides goes into the estuaries. A 24 hour sampling was done in June, 2007 during 
full moon.  Sampling was conducted with two stationary stream drift nets placed at the 
mouth of Boquilla’s Creek, Manatí Puerto Rico.  Water was filtered for 45 minutes every 
hour and volume was measured with a flow meter attached to one of the nets.  Results 
show that density of zoea was higher during the day and lower during the night and that 
the density of megalopa was higher during the night and lower during the day.  Tide was 
coming into the estuary during the night and out the estuary during the day.  Identification 
of the larvae is still ongoing.  The results of this study will increase the knowledge of the 
life cycle of semiterrestrial brachyuran crabs which is necessary for conservation and man-
agement of these crabs’species.
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INVESTIGATING TSUNAMI WAVE SCATTERING AND ENHANCEMENT USING 
ENERGY FLUXES
In the wake of Kuril Island tsunami of Nov.,  2006  the sea level at Crescent City (CC) 
initially surged up to 20 cm and 2-3 hours later the highest wave of about 90 cm  was 
recorded. Numerical experiments identified bathymetric features which scatter the tsu-
nami signal towards CC via the Mendocino Escarpment. To pinpoint the sources of the 
late signal, a control volume is constructed around CC and the inflowing and outflowing 
energy fluxes are   examined.  The surprising results show the key role in refocusing tsuna-
mi signal towards CC by  Koko Guyot and the Hess Rise located thousands of kilometers 
from CC.  The model for   the Indian Ocean tsunami of December, 2004 demonstrated 
how tsunami properties were related to the source function. The signal from the tsunami 
source was directed into Atlantic Ocean, therefore it arrived practically unobstructed 
carrying maximum amplitude close to the arrival time of the first wave. The situation 
was quite different for the tsunami entering into Pacific Ocean. The path through the 
deep Indian Ocean carried miniscule energy and signal arrived to cross-section between 
Australia and Antarctic 9 h from the tsunami onset, while the stronger signal traveled 
much slower via north-south ridges and reflections off   shorelines, arriving to the same 
location at 16 h. The total energy flowing into the Pacific Ocean was approximately 75% of 
the total flow to the Atlantic Ocean.
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PIGMENT DERIVED PHYTOPLANKTON COMPOSTION ALONG THE WESTERN 
ANTARCTIC PENINSULA
Current bio-optical models for remote sensing of chlorophyll a are sensitive to changes 
in specific absorption.  Variability in phytoplankton composition is tied to changes in 
spectral absorption; our ability to follow these changes would be enhanced by a better 
understanding of community composition.  Examined in this study was a thirteen year 
span (1995-2007) of high-performance liquid chromatography (HPLC) pigments collected 
as part of the Palmer Long Term Ecological Research project.  Phytoplankton composition 
was estimated using CHEMTAX analysis software, and presented here is the temporal 
and spatial distribution of those assemblages in surface (50% E0, PAR) and deep euphotic 
zone (1% E0, PAR) waters.  Contribution to total chlorophyll a biomass and population as-
semblage dynamics are described.  Temporal distribution of groups is discussed in terms 
of anomalies calculated as yearly differences from climatological means.  Variability in 
space and time is examined using principle component analysis, and possible relationships 
between seasonal sea ice and phytoplankton composition, as well as phytoplankton com-
position and primary production are discussed.  This work will provide a basis for devel-
opment of a link between optics and taxonomic groups in the Bellingshausen Sea.
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GEOMORPHIC CHANGES OF FINE-GRAINED SEDIMENTARY FURROWS: 
INSIGHT INTO SEDIMENT TRANSPORT AND DEPOSITION IN THE YORK RIVER 
ESTUARY
Sedimentary furrows, often seen as narrow longitudinal depressions in fine-grained sedi-
ments, have been identified in various geological settings worldwide from continental 
shelves to estuarine systems.  Recent studies have shown that these rectilinear bedforms 
form parallel to the dominant direction of flow and may be initially created by helical cir-
culation located at the sediment-water interface.  Hourly changes of furrow morphology 
were monitored to determine the amount of sediment flux and transport occurring within 
the York River estuary. Several acoustic and geological data sets from the York River, 
including rotary and sidescan sonar, sediment cores, CHIRP, and multibeam bathymetry, 
were used to ascertain the short-term spatial and temporal patterns of these furrows in 
order to determine their responses to physical forcings. The rotary sonar, scanning at 
quarter-hour intervals, was used to investigate the seabed, allowing diurnal tidal variations 
to be captured.  By studying furrow morphology, we were able to gain insight on the scale 
and processes affecting redeposition and sediment transport, as well as assess the possible 
relationships to underlying stratigraphy and how rapidly these features are mobilized in 
fine-grained estuarine systems.
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DISTRIBUTIONS OF MERCURY AND METHYLMERCURY IN THE NORTH 
PACIFIC OCEAN
Fish harvested from the Pacific Ocean are a major contributor to population-wide mer-
cury (Hg) exposure in the U.S.  However, limited oceanic Hg data, particularly methylmer-
cury (MeHg), has confounded our understanding of linkages between sources, methyla-
tion sites, and the effectiveness of domestic Hg emission reductions.  We present results 
for Hg and MeHg concentrations in surface waters (<20 m) and depth profiles (~1000 m) 
at 15 stations between 23 and 56 degrees north.  Both organic Hg and the organic Hg/total 
Hg ratio show distinct maxima near the oxycline, indicating water column methylation 
may be occurring.  Atmospheric modeling results for this region suggest that highest ob-
served surface water concentrations (<20m) coincide with enhanced atmospheric deposi-
tion near the Aleutian low.  Near surface Hg concentrations are consistent with previous 
investigations and range between 0.6 to ~2.0 pM.  However, average profile concentrations 
to the depth of the permanent thermocline (~1000 m) are elevated relative to 1987 and 
2002 data collected at comparable latitudes.  These results agree with coupled ocean-at-
mosphere modeling results showing Hg concentrations are likely to increase in the North 
Pacific over the next several decades at present global emissions levels.
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OBSERVATIONS OF A MEDDY WITH SEISMIC AND PHYSICAL 
OCEANOGRAPHY METHODS
In Spring 2007 two projects (a DFG funded project on ocean mixing and the EU-project 
GO) joined their efforts in a two-ship experiment in the Gulf of Cadiz. The goal was to 
investigate the possibilities of using seismic methods to give oceanographically interesting 
information. While one ship was busy shooting seismic sections, the other followed closely 
to undertake conventional hydrographic observations. During the 3 week long surveys 
near Cape St. Vincent prominent frontal interleaving was frequently observed in the depth 
of the Mediterranean Undercurrent. This showed most prominently in the seismic data. 
Examination of the deep current observations revealed an anti-cyclonic movement of the 
interleaving water layers. Combining all available information we find that a the roughly 
circular feature, presumably a recently formed Meddy, moved to the west-north-west at a 
speed of about 7 km per day. Over the experiment period the perimeter of the feature was 
crossed some 15 times and it was cut at a variety of different angles. Here we present the 
combined data sets and develop some ideas about the usefulness for physical oceanography
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A 15 YEAR RECORD OF BIOGENIC SILICA AT THE BERMUDA ATLANTIC TIME-
SERIES STUDY SITE:  ARE DIATOMS ON THE DECLINE?
The first 15 years of the Bermuda Atlantic Time-series Study (BATS) biogenic silica record 
show changes in the upper 200 m on at least two distinct time scales.  The dominant 
mode of temporal variability is the seasonal cycle. After removing seasonality, there is a 
statistically significant 15-year linear decrease in integrated biogenic silica (p<0.001 that 
slope = 0). During the same period there are increases in integrated particulate organic 
carbon and nitrogen, chlorophyll biomass (primarily fall and winter biomass), primary 
production, the abundances of dinoflagellates and prasinophytes in the upper 200 m, and 
an increase in density stratification (by proxy of the difference between density at 200 m 
and 10 m).  However, there is no discernable linear trend in organic matter flux to 200 m.  
If integrated biogenic silica is decreasing with time at the BATS site, while the opposite is 
occurring for other autotrophic groups, the resulting shift in phytoplankton community 
composition could potentially be altering the efficiency of organic matter export in the 
Sargasso Sea by reducing the role of diatoms in this system.
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EXOPOLYMERIC SUBSTANCES, AN IMPORTANT COMPONENT IN THE 
ATTACHMENT AND DETACHMENT OF ICE-ALGAL BIOMASS FROM SEA ICE.
Biomass of sea-ice algae is generally highest in the lowermost centimeters of sea ice, the re-
gion of the ice where the microscopic habitat structure continuously re-adjusts in response 
to physical fluxes of heat and solutes. Mechanisms of attachment in such a fluctuating 
habitat play a key role in the successful colonization of sea ice by algae and other microbes, 
as well as in the timing of organic export fluxes from the ice to the water column. We show 
that significant concentrations of exopolymeric substances (EPS) are always present in sea 
ice, including during freeze up, and are therefore continuously available for microbial at-
tachment. We present compelling evidence for the role of EPS networks in the attachment 
of sea-ice algae during colonization processes. A large pool of these exopolymeric networks 
and organic material are left behind in the ice after algae are exported to the water column 
later in the season. EPS both contribute significantly to and, by influencing attachment/de-
tachment, play a critical role in regulating the organic export from sea ice.
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MODE WATER SUBDUCTION: AN EFFICIENT CARBON PUMP IN THE NORTH 
ATLANTIC.
Mode waters are formed by subduction in spring when the mixed-layer retreats. The exact 
timing of mode water formation versus the timing of the spring bloom is of primary importance 
for the oceanic carbon cycle: it sets the biogeochemical properties of the waters that escape from 
the contact with the atmosphere. Here, we present model and observational evidence that the 
formation of mode waters is concomitant with the spring bloom in two different regions of the 

North Atlantic. This concomitance enables efficient carbon sequestration by the ocean. First, 
we use SeaWIFS images combined with mixed-layer depth from the CLIPPER model to exam-
ine the specificities of the region of subpolar mode water formation in the northeast Atlantic. 
Second, we use an idealized bio-physical model of the northwest Atlantic to simulate the forma-
tion of subtropical mode water and to relate it with the spring bloom.
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TESTING THE APPARENT TSUNAMIGENIC ORIGIN OF 2300 YEAR OLD HIGH 
ENERGY DEPOSITS FROM LONG ISLAND, NY
Vibracores and shallow seismic surveys of Great South Bay backbarrier lagoon reveal a 
variable but distinct sedimentary deposit, attributable to a high-energy source.  These 20-30 
cm-thick, poorly sorted units are composed of either gravel-based sands or reworked shell 
deposits and are traceable over 100s of meters in the seismic record.  Radiocarbon dates 
well constrain the age of these horizons between 2100-2400 yBP.  While many characteris-
tics of the deposits suggest a tsunamigenic origin, a clear distinction from other high-ener-
gy events is essential.  Here we use simple sediment-transport models to examine the flow 
required for the observed sediment load, grain size, and transport distances.  Similarly, 3D 
mapping of the unit’s seismic reflector is used to determine flow patterns and directionality.  
These results, together with emerging evidence from other parts of the New York and New 
Jersey coasts, strongly suggest that a large tsunami struck the area 2300 yBP.
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LONG TERM IMPACT OF EAST MEDITERRANEAN TRANSIENT ON THE 
VERTICAL DISTRIBUTION OF DISSOLVED OXYGEN AND NUTRIENTS IN THE 
LEVANTINE BASIN
During the 1990’s, influx of dense waters from the Aegean Sea, the East Mediterranean 
Transient (EMT), changed the deep water circulation in the Eastern Mediterranean and 
the vertical distribution of its physico-chemical properties. Since 2002, seasonal oceano-
graphic surveys are performed in the easternmost part of the Levantine basin along a 50 
mile transect from Israel westwards. While in 1991 there was no evidence of the EMT in 
the area, since 2002 it is extremely evident: prior to the EMT no minimum-oxygen/maxi-
mum-nutrient layer was present at mid depths while since 2002 it exists even at the station 
located only 16 miles from shore. Dissolved oxygen increased and nutrients decreased to-
wards the bottom. The vertical distribution remained the same between 2002- 2006. Only 
in 2007, more than 10 years after the EMT relaxed, there was a shallowing of the oxygen 
minimum/nutrient maximum layer to ca. 400m bringing water richer in nutrient closer 
to the photic zone. Deep winter mixing and mesoscale features may transport these nutri-
ents to the photic zone and induce changes in productivity in this ultra-oligotrophic area.
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MOORED OBSERVATIONS OF ICE DRAFT IN THE WESTERN ARCTIC OCEAN 
FROM 2003-2007
Satellite data indicates declining sea-ice extent throughout the Arctic during the present 
decade, leading to a minimum ice area nearly 40% less in summer 2007 than the long term 
average.  To quantify the reduction in volume of sea ice and related freshwater increase to 
the upper ocean, the changes in ice thickness must also be known.  Between August 2003 
and August 2007 ice draft data were obtained using moored upward looking sonar at sev-
eral locations in the Canada Basin.  The progression of the significant modes in the draft 
distributions indicate seasonal ice (<2m) dominates the time series, so the mean annual 
cycle is largely coherent at all the sites in the basin.   Longer term trends are identified after 
removing the mean annual cycle.  The fraction of >2m thick ice increased during 2004 
and 2005 at the northern sites, and has decreased since.  Meanwhile, anomalous amounts 
of >2m ice were observed at the southern site and on a mooring on the Beaufort Slope in 
2006 and 2007.  Impacts on the upper ocean freshwater balance in the region are analyzed.
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FACTORS DETERMINING GROWTH AND SURVIVAL IN EARLY LIFE STAGES 
OF NORTH ATLANTIC COD: A COMPARATIVE STUDY BETWEEN THE NW 
ATLANTIC AND NORWEGIAN SEA ECOSYSTEMS
Growth and survival in the early life stages of cod are known to be affected by environ-
mental conditions. In particular, variations in temperature and light strongly impact the 
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growth and feeding conditions for larval cod, creating differential survival conditions be-
tween years and between habitats. We compared the latitudinal extreme nursery grounds 
of larval cod on Georges Bank (42°N) in the Northwest Atlantic and Lofoten (68°N) off 
the coast of Norway. We applied an individual-based model (IBM) to simulate larval cod 
growth and survival within each nursery ground for five years. The model is forced with 
light, idealized prey fields, and temperatures at selected locations for selected years during 
the spring season. We then analysed the results for differences between and within ecosys-
tems. Using our estimated larval cod growth rates from this model, we also quantified the 
relative roles of environmental variables and feeding environments at the Georges Bank 
and Lofoten sites and their relationship to field observations.
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NITROGEN TRANSFORMATIONS IN SUBMARINE GROUNDWATER DISCHARGE 
ZONES: INSIGHTS FROM ISOTOPE PAIRING EXPERIMENTS
We are investigating nitrogen transformations and other biogeochemical processes associ-
ated with mixing of water masses within the near-shore aquifer and subterranean estuary 
of Waquoit Bay, Massachusetts.  Where nitrate and ammonium co-occur in field settings, 
concentration and natural abundance N stable isotopic data suggest substantial loss of 
both species through a fractionating process.  Laboratory experiments employing modi-
fied isotope pairing techniques confirm N loss with mixing of nitrate and ammonium-
bearing waters and suggest that loss is primarily due to denitrification, possibly coupled 
to oxidation of Fe(II), with minor occurrence of an anammox-type process.  Other 
concurrent processes included Mn reduction, substantial production or release of organic 
N, apparent ad/desorption of ammonium, and desorption or production of nitrate.  Our 
results suggest that N is actively cycled in nearshore portions of coastal aquifers and that 
we need to consider a wide range of concurrent transformation pathways in submarine 
groundwater discharge zones.  Such transformations have the potential to modify the 
composition of chemical loads carried by SGD.  Further isotope pairing experiments 
are being conducted in flow-through sediment columns to simulate groundwater flow 
through coastal aquifer sediments.

Kropuenske, L. R., Stanford University, Stanford, USA, lindsey.kropuenske@stanford.edu;
Arrigo, K. R., Stanford University, Stanford, USA, arrigo@stanford.edu
DIFFERENT PHOTOPROTECTION AND REPAIR STRATEGIES HELP EXPLAIN 
SOUTHERN OCEAN PHYTOPLANKTON SPECIES DISTRIBUTION
Distributions of diatoms and the haptophyte, Phaeocystis antarctica, correlate well with 
mixed layer dynamics in the Ross Sea, Antarctica, suggesting that the patterns and inten-
sity of light available to phytoplankton may ultimately determine taxonomic composition.  
Differences in carbon uptake efficiency (P. antarctica takes up more than twice as much 
CO2 per unit PO4 than diatoms) highlight the possibility that carbon uptake dynamics is 
this region are vulnerable to changes in seasonal patterns in mixed layer formation. We in-
vestigated the role of light in controlling species distribution using cultures of P. antarctica 
and the diatom, Fragilariopsis cylindrus grown under two simulated mixing conditions 
characteristic of the Ross Sea.  Fluorescence properties, photosynthetic rates, xanthophyll 
cycle pigment concentrations, and D1 concentration were measured in the presence and 
absence of lincomycin and dithiothreitol (DTT) to assess the relative importance of pho-
toprotection and photorepair mechanisms.  Results show that P. antarctica exhibits greater 
sensitivity than F. cylindrus to lincomycin but is less sensitivity to DTT.  These results 
suggest that P. antarctica thrives in a low and variable light environment by maximizing 
photosynthesis under all conditions while incurring and constantly repairing photodam-
age.  Conversely, F. cylindrus relies primarily on xanthophyll cycle-mediated photoprotec-
tion allowing this species to thrive in high, constant light conditions.

Krug, P. J., California State University, Los Angeles, Los Angeles, USA, pkrug@calstatela.edu
DO BIOPHYSICAL COUPLING MODELS PREDICT CARIBBEAN POPULATION 
CONNECTIVITY? A TEST WITH SIX GASTROPOD SPECIES THAT VARY IN 
DISPERSAL POTENTIAL
Biophysical coupling models have made clear predictions about gene flow, source popula-
tions, and biogeographic discontinuities in the Caribbean. However, model outcomes have 
been tested mainly with genetic data for corals and gobies. I will discuss whether predicted 
dispersal patterns explain realized gene flow in six herbivorous sea slugs varying in larval 
type. Published models predict high connectivity among Bahamanian islands, but little 
exchange with the rest of the Caribbean. In contrast, we find endemic lineages restricted 
to a particular Bahamas island in each species, while other islands exchange with sites as 
distant as Panama, Jamaica and Bermuda. Surprisingly, phylogeographic breaks are not 
concordant across species, do not fall where models predict, and show no relationship 
with larval lifespan. Two species with long-lived larvae have highly structured populations 

and deeply divergent lineages, yet a lecithotrophic and a direct-developing congener have 
little phylogeographic structure. Most Florida populations are strongly isolated, however, 
confirming model predictions. The complex phylogeography of our focal taxa is not read-
ily explainable by oceanographic circulation; patterns of extinction, migration and re-colo-
nization may thus be highly idiosyncratic, even among similar species.
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DESIGNING A “REEF- SAFE” SLOW RELEASE FERTILIZER FOR MANGROVE 
RESTORATION PROJECTS.
In the waterlogged environment of mangrove ecosystems, one of the most difficult chal-
lenges young mangrove seedlings have to surmount is lack of nutrients. In order to over-
come this problem, restoration efforts generally use slow release fertilizers added when 
planting propagules on restoration sites. However, waves, tides, and other physical forcings 
often cause these fertilizers to release too quickly, or wash away.  We introduce and demon-
strate the effectiveness of a new technique using slow release discs to encapsulate fertilizer 
which releases slowly in a targeted fashion directly to the roots of the young mangrove tree.  
This technique provides ample nutrients for young mangrove trees while reducing the risk 
of excess fertilizer introduction into sensitive coastal ecosystems such as coral reefs.
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HYBRIDISATION OF DATA ASSIMILATION METHODS FOR APPLICATIONS IN 
OCEANOGRAPHY
A data assimilation method based on variational approach is presented. The novelty of 
the hybrid method consists in a coupling of the cost function of the variational approach 
with an optimal linear smoother issued from the singular evolutive extended Kalman 
filter (SEEK). The background error covariance matrix of the usual variational framework 
remains unchanged. In the hybrid method, however, at each transition between the as-
similation  windows, it is replaced with the one provided by the smoother. The latter is 
updated whenever new background states are produced. It can be shown that the back-
ground states issued from an appropriately constructed variational framework and some 
particular optimal linear smoother are mathematically equivalent. Hence the matrix injec-
tion into the cost function is done in a consistent manner. The hybrid method has been 
implemented in a shallow water model which mimics a double-gyre circulation in the 
North Atlantic. Realistic OSSEs have been performed. Comparisons illustrate superior-
ity of the 4D-Var-smoother hybrid over an ordinary 4D-Var on the one hand and on the 
other over the 4D-Var-filter hybrid.
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IMPLEMENTATION OF GEOHAB CORE RESEARCH PROJECT--HARMFUL ALGAL 
BLOOMS IN UPWELLING SYSTEMS
The GEOHAB report on HABs in Upwelling Systems (GEOHAB, 2005) specified that 
GEOHAB would form a Subcommittee for the Upwelling Core Research Project, to work 
with scientists to ensure coordination of research using the same measurement protocols, 
sharing data, and contributing to model development.  Four  major eastern boundary cur-
rent upwelling systems are represented—the Benguela, Iberian, California, and Humboldt 
Current—although other systems can be added.  The Subcommittee developed 6 potential 
research projects as a priority for comparative studies including: 1. Effects of nutrients on 
HAB population dynamics in upwelling systems, 2. Climate and HABs in upwelling sys-
tems, 3. Genetic comparisons of HABs in upwelling systems, 4. Coastal morphology and 
its influence on HABs in upwelling systems, 5. Seeding strategies within upwelling systems 
and 6. The role of across-shelf and alongshore currents in the transport of HABs in upwell-
ing systems. This presentation will provide an overview and rationale for the programme, 
and an update on progress towards a collaborative, comparative analysis of these major 
themes. GEOHAB 2005. Global Ecology and Oceanography of Harmful Algal Blooms, 
GEOHAB Core Research Project: HABs in Upwelling Systems. G. Pitcher, T. Moita, V. 
Trainer, R. Kudela, P. Figueras, T. Probyn (Eds.) IOC an SCOR, Paris and Baltimore. 82 pp.
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SEDIMENT BUDGET AND SHELF BYPASSING IN A TECTONICALY ACTIVE 
SETTING: MARGINS WAIPAOA FOCUS AREA
Recent sediment accumulation patterns on the continental shelf off the Waipaoa River, 
NZ, are investigated through radioisotopic analyses of over 200 sediment cores collected 
in January 2005. Sediment accumulation is occurring on the shelf in two depocenters 
located landward of the actively deforming Lachlan and Ariel anticlines, and on the shelf 
break seaward of a gap between the anticlines.  Non-steady steady state Pb-210 profiles 
punctuating the depocenters suggest event sedimentation can sometimes overwhelm 
“normal” pelagic accumulation.   An area of apparent sediment bypassing extends across 
the inner shelf between the anticlines.  The pattern of seasonal (Be-7), modern (Pb-210) 
and Holocene sediment accumulation patterns is very similar, indicating tectonic defor-
mation controls the loci of deposition.  A sediment budget over the past century indicates 
that only about 25% of recent sediment discharged by the river is retained on the shelf.  
Much of the remainder likely bypasses the shelf to continental slope.  Low retention on the 
shelf appears to be the norm for high-yield active margin settings.
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OCEAN ACIDIFICATION AND CORAL REEFS: WILL CHANGES IN COMMUNITY 
STRUCTURE OVERWHELM SUB-LETHAL DECREASES IN CALCIFICATION 
RATES?
Empirical studies predict that calcification rates of reef organisms will decrease within the 
next century due to ocean acidification (OA). The effects of OA on ecological processes, 
such as recruitment and competition for space, are relatively unstudied. Theoretically, cal-
cifying organisms will be less competitive in a high-pCO2 world because the rate at which 
they build their skeletons to occupy space will be reduced. We conducted a nine-month 
experiment to measure the effects of OA on sessile community development. Mesocosms 
continually received non-filtered seawater from the adjacent Hawaiian reef flat, with three 
at ambient seawater conditions, and three with pCO2 levels exceeding ambient daytime 
conditions by 365 (± 130 s.d.) µatm. Recruitment rate and space occupation by crustose 
coralline algae were severely inhibited in treatment mesocosms, with a 78% and 92% 
reduction, respectively, compared to control mesocosms. We propose that accounting for 
the replacement of calcifying organisms by those that do not calcify, rather than simply 
extrapolating measurements of decreased calcification rates, will be necessary in predict-
ing future reef accretion rates in the face of OA.
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IDENTIFICATION OF TERRESTRIAL AND MICROBIAL INDICATOR 
COMPOUNDS WITHIN ULTRAHIGH RESOLUTION MASS SPECTRA OF 
AQUATIC DISSOLVED ORGANIC MATTER
The advent of ultrahigh resolution mass spectrometry has revolutionized the ability of 
aquatic biogeochemists to examine the components of complex mixtures of dissolved 
organic matter (DOM) on a molecular level. Our goal was to identify molecular-level 
changes in DOM due to photochemical degradation. We collected DOM along a transect 
from the Delaware River to the Sargasso Sea in the Atlantic Ocean and characterized 
this material by electrospray ionization Fourier-transform ion cyclotron resonance mass 
spectrometry. We assigned elemental formulas to 85% of the m/z values and assessed 
the degree of similarity among our samples with non-metric multi-dimensional scaling. 
Terrestrial input (as parameterized by decrease in salinity) explained a significant fraction 
of the variability among our spectra. Three distinct types of DOM were identified: river-
ine, surface ocean, and deep water DOM. We used indicator species analysis to identify 
compounds that determined each group’s unique characteristics. The conceptual approach 
of this study is readily applicable to other biogeochemical studies that use ultrahigh resolu-
tion mass spectrometry and has the potential to identify novel markers of biogeochemical 
processes for further characterization and field-based study.

Kukulka, T., Woods Hole Oceanographic Institution, Woods Hole, USA, kukulka@whoi.edu;
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EFFECTS OF BREAKING WAVES ON A COUPLED WIND-WAVE MODEL AND 
AIR-SEA MOMENTUM FLUX
Understanding the role of surface waves in air-sea exchange processes is integral to ac-
curate weather and climate modeling. A coupled wind and ocean surface wave model is 
developed that includes the effects of breaking waves on the wave boundary layer turbu-
lence. By conserving momentum and energy in the wave boundary layer and wave energy, 

we derive coupled equations governing the vertical profiles of mean wind speed and 
turbulent stress, the wave height spectrum, and the length distribution of breaking wave 
crests. Analytic solutions are obtained for limiting cases when breaking waves support all 
wind stress. Numerical solutions are obtained for the full problem. The solutions indicate 
that breaking waves may contribute significantly to the total air-sea momentum flux. The 
breaking wave contribution increases for younger, strongly forced wind waves. The model 
provides a new framework to estimate the air-sea momentum flux over complex surface 
wave fields, such as those under tropical cyclones.

Kulis, P. S., University of Texas at Austin, Austin, USA, paulakulis@mail.utexas.edu;
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GRAVITY CURRENT MIXING IN SHALLOW, WIND-DOMINATED SYSTEMS
Vertical entrainment of dense gravity currents is often studied under the presumption that 
the ambient fluid is weakly turbulent relative to the underflow.  Under such a conceptual 
model, entrainment into the gravity current is the dominant mixing process.  While this 
approximation is reasonable for oceans or coastal shelf regions, field data from Corpus 
Christi Bay suggests that this model does not hold for shallow, wind-driven systems.  Two 
decades of water quality sampling, combined with other more recent studies, suggests 
frequent development of dense underflows leading to hypoxia in the bay.  Turbulent wind-
driven mixing in this shallow system (whose mean depth is 3.6 meters) is suspected to 
dominate over underflow-induced turbulence in governing vertical gravity current mixing, 
making gravity current entrainment in Corpus Christi Bay a multidirectional phenomena.  
We present a new conceptual model of gravity current entrainment based on TKE trans-
port that takes ambient turbulence into account, and thus allows for entrainment of both 
dense fluid into the ambient and ambient fluid into the underflow.
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TEMPORAL CHANGES IN THE 13C-SUESS EFFECT AND ANTHROPOGENIC CO2 
IN THE SUBTROPICAL SOUTH PACIFIC BETWEEN 1992 AND 2003
We measured stable carbon isotopic ratio (δ13C-VPDB) of dissolved inorganic carbon 
(DIC) during a re-visit cruise of WHP-P06 (BEAGLE2003) along approximately 32°S in 
the subtropical South Pacific in August-October of 2003. The δ13C data obtained in 2003 
were compared to those of WHP-P06 in 1992. For the comparison, we used a multi-pa-
rameter linear regression. δ13C changes (Δδ13C) in surface waters between 1992 and 2003 
in the east (about −0.2 ‰) were lower than those in the west (−0.2 ~ −0.1 ‰) while values 
of depth-integrated Δδ13C (13C-Suess effect) in the east were higher than those in the west. 
Area weighted mean of the 13C-Suess effect was calculated to be −14 ± 8 ‰ m year-1 that is 
coincident with that of the anthropogenic CO2 accumulation rate (1.0 ± 0.4 mol m-2 year-

1) derived from direct comparison of DIC data according to the global mean of dynamic 
constraint ratio (Δδ13C / ΔDIC), −16 ‰ m3 mol-1. The observational results agree well with 
those from an ocean general circulation model (MOM-3).
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ERROR CHARACTERIZATION OF MODIS IR SST RETRIEVALS
MODerate-resolution Imaging Spectrometers (MODIS) Terra and Aqua sensors com-
bined have been providing infrared (IR)sea surface temperature (SST) for nearly seven 
years. Although SST fields from these sensors have been used regularly for a number of 
studies, there has not been any comprehensive validation of the MODIS SST retrieval al-
gorithms. In this study, we have used a matchup database of MODIS SST and in-situ SST 
data primarily from drifters and also from radiometers to validate and estimate the error 
characteristics of the MODIS SST retrieval algorithm. Analysis of the SST residuals (satel-
lite - buoys) show a constant bias of about 0.18K and a rms of 0.5K. A munber of ancillary 
data (wind speed, aerosols, microwave SST, etc) are used in the analysis to narrow down 
the main causes for the global and regional SST error fields.
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BIOLOGICALLY-GENERATED TURBULENCE IN A COASTAL INLET
Bursts of elevated turbulence coinciding with the sunset ascent and sunrise descent of 
backscattering layers in Saanich Inlet are argued to be signatures of turbulent mixing gen-
erated by vertically-migrating swarms of krill Euphausia pacifica. Saanich Inlet is highly 
productive, supporting dense krill swarms with concentrations of up to 10,000 individuals 
m-3. Microstructure profiles were collected every 3 minutes. Acoustic backscatter signals 
were monitored continuously with a shipboard 200-kHz ASL single-beam echosounder. 
During day and night, diffusivities are about 0.02 × 10–4 m2 s–1. Though bursts of turbu-
lence associated with krill migration last only 10-15 minutes, on days when they occur, the 
daily-average diffusivity in the inlet is raised by factors of 100-1000 to (4-40) × 10–4 m2 s–1. 
Such events need only occur a few times a year in order to contribute comparable mixing 
in the upper pycnocline as do breaking internal waves. Their frequency of occurrence in 
Saanich Inlet and in the open ocean is unknown.
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PERSISTENT ORGANIC POLLUTANTS IN SUSPENDED PARTICLES IN THE 
OLIGOTROPHIC NORTHWEST
A field investigation was conducted in the subtropical Northwest Pacific Ocean and adja-
cent oceans during the springtime Asian Dust Storm period in 2007 to study the possible 
pollution of organic pollutants in suspended particles and zooplankton. We measured 
persistent organic pollutants (aldrin, chlordane, DDTs, DDDs, and DDEs, HCBs etc) in 
different particles and found the major compounds detected were DDTs, DDDs, and 
DDEs etc. The results confirm that some pesticides can be transported to the open ocean 
from China via the Asian Dust Storm
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REPRESENTER ANALYSIS IN THE COASTAL OCEAN
In one approach to variational data assimilation the optimal correction to the prior solu-
tion is constructed as a linear combination of representer functions. The representers 
show the zone of influence of a single observation, and can be interpreted as covariances 
of errors in the prior solution between the observed variable and all the model fields at all 
locations/times. We analyze representers computed using tangent linear and adjoint codes 
for a nonlinear hydrostatic primitive equation model of coastal circulation. Error structure 
and evolution associated with uncertainties in initial conditions and atmospheric fluxes 
are assessed. The representers preserve dynamical consistency in the multivariate correc-
tion fields (including geostrophy and Ekman transport). If a small decorrelation forcing 
error scale is assumed in the cross-shore direction, an SSH observation contributes to cor-
rections in the wind stress and velocities on a scale of the baroclinic Rossby radius of de-
formation. In contrast, the representer corresponding to an observation of the alongshore 
surface velocity provides a very local correction. Temporal evolution of the representers is 
influenced by both coastal trapped waves propagation and alongshore advection.
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POPULATION CONNECTIVITY BETWEEN OCEANS IN MESO- AND 
BATHYPELAGIC COPEPODS OF THE FAMILY SCOLECITRICHIDAE
Recent genetic analyses are progressively revealing cryptic species within zooplankton 
species that have been referred to as cosmopolitans or known to have ocean-wide distri-
butions. However, most studies have focused on the epipelagic species, hence still little 
is known of the gene flow of populations in the meso- and/or bathypelagic zooplankton. 
We examined genetic distances based on two mitochondrial genes (mtDNA: CO1 and 
srRNA) from populations of species between the Pacific and Atlantic Oceans in the pe-
lagic-copepod family Scolecitrichidae, which is among the most species-rich families in 
calanoid copepods. Many species of this family, which are widely distributed throughout 
the world oceans, exhibit specific patterns in their vertical distribution. Mitochondrial 
DNA analyses showed that population gene flow between the Oceans varied with spe-
cies and/or habitat depths. In particular, there was a tendency that genetic distance (K2P) 
between the populations from the two oceans to be higher in the meso- and bathypelagic 
than in the epipelagic species, the values in the former exceeding 0.15 in some species, 
suggesting more advanced genetic divergences in the deeper layers.
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EFFECTS OF THE WIND STRESS FIELD AND STRATIFICATION ON THE 
KUROSHIO PATH VARIATION STUDIED BY A NESTED GRID OGCM
The wind stress field over the North Pacific subtropical gyre and stratification around 
Japan are considered to be deeply related to the existence of the two stable Kusorhio paths 
south of Japan, namely, meandering and straight paths. To investigate the effects of these 
two factors on the Kuroshio path variation, we developed a nested gird model based on 
COCO (CCSR Ocean Component Model). Kuroshio path variation is examined using the 
characteristic wind stress field and stratification for periods during which the meandering 
path is dominant and for periods during which the straight one is dominant. An efficient 
and suitable way of the modeling for the interested region is also investigated varying the 
method of nesting (one-way or two-way), resolution and nested region.

Kurtz, A. C., Boston University, Boston, USA, kurtz@bu.edu;
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WEATHERING FLUXES IN THE FLY RIVER, PAPUA NEW GUINEA
The Fly River system integrates a series of small mountainous rivers to become a major 
world river that traverses a broad lowland floodplain. One goal of our research is to com-
pare the relative importance of upland vs. lowland processes in determining solute fluxes 

and the production of weathering-derived secondary minerals. Field work carried out with 
the assistance of Ok Tedi Mining, LTD in January 2007 allowed extensive sampling and 
discharge measurements of the river system. Maximum alkalinities (up to 3400 µeq/L) 
come from upland streams draining carbonates. Maximum Si concentrations (up to 314 
µmol/L) are found in upland tributaries draining clastic sediments below the high peaks. 
Fluxes of both alkalinity and silica increase significantly (factor 2-3) in the mainstem Fly as 
it crosses the lowland floodplain. The increased flux reflects a combination of new water 
from lowland floodplain tributaries and return flow of floodwaters to the river channel. 
Depending on the relative importance of these two processes, this observation may in-
dicate that lowland floodplain weathering reactions contribute significantly to the river’s 
dissolved load.

Kurtz, J. C., US EPA Gulf Ecology Division, Gulf Breeze, USA, kurtz.jan@epa.gov;
Miller, R. L., NASA, Stennis Space Center, USA
CAN FAST REPETITION RATE FLUOROMETRY AND SATELLITE OCEAN COLOR 
DATA BE COMBINED TO EXAMINE GULF OF MEXICO HYPOXIA?
Summer hypoxia develops in bottom waters of the Northern Gulf of Mexico influenced 
by discharge from the Mississippi and Atchafalaya Rivers. These nutrient-enhanced waters 
stimulate phytoplankton primary production thereby increasing organic material delivery 
to the shelf.  Fast Repetition Rate Fluorometry (FRRF) provides vertical profiles of phyto-
plankton photosynthetic parameters including: Fv/Fm, the ratio of variable to maximum 
fluorescence, SigmaPSII, the functional cross section of PSII, and Pm the light-saturated 
photosynthesis rate.  Ocean color observations from satellites can be used to synoptically 
map chlorophyll a, CDOM, and other parameters, and these data cover the entire shelf.  
In 2007, FRRF profiles were collected from more than 60 stations on each of two cruises 
(April, August). Our investigations examined the potential for using FRRF and ocean color 
data together to improve our understanding of the role that phytoplankton primary pro-
duction plays in developing and sustaining summer hypoxia. 
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MOLECULAR EVIDENCE FOR C4-TYPE C FIXATION IN DIATOMS
The propensity of diatoms to maintain maximal C fixation rates at high bloom densities, 
where pCO2 can be as low as ~150 ppm in the modern ocean, has a significant impact 
on global biogeochemical cycles.  The biochemical means by which diatoms continue to 
grow under these conditions, given the poor substrate affinity of RuBisCO for CO2, are 
not completely understood, but data have emerged over the last decade or so in support 
of a C4-type mechanism.  We conducted short term pCO2 shift experiments in pH stats 
with constant DIC.  Diatoms were maintained at pH 7.61 for ~15 generations and sub-
jected to a rapid shift to pH 8.46, decreasing CO2aq from 60 to 7 uM (pCO2 from 1790 
to 220 ppm).  Prior to and following the transition to lower pCO2, samples were collected 
for gene transcript analysis using Q-RT-PCR.  In T. pseudonana, we observed a rapid 
3-fold increase in transcript abundance for organelle-targeted malic enzyme, and 6-fold 
increases in two PEPC transcripts.  Cytosolic malate dehydrogenase (cytoMDH) mRNA 
abundance increased ~2-fold, while mitochondrial MDH did not change. After these 
initial peaks, transcript abundances decreased considerably over time and were often only 
~2-fold higher than pre-shift values.  PEPCK transcript abundances were 1-2 orders of 
magnitude lower than those of PEPC, MDH or ME regardless of pCO2.  These results are 
consistent with an inducible C4 carbon concentrating mechanism and C fixation pathway 
involving malate as an initial organic acid.

Kutser, T., Estonian Marine Institute, University of Tartu, Tallinn, Estonia, Tiit.Kutser@
sea.ee;

Metsamaa, L., Estonian Marine Institute, University of Tartu, Tallinn, Estonia, Liisa.
Metsamaa@sea.ee;

Dekker, A. G., CSIRO Land and Water, Canberra, Australia, Arnold.Dekker@csiro.au
VARIATION IN REMOTE SENSING SIGNAL DUE TO VERTICAL DISTRIBUTION 
OF CYANOBACTERIA IN WATER COLUMN
Increased intensity and potentially harmful effects of cyanobacterial blooms attract the 
attention of environmental agencies, water authorities and the general public worldwide. 
Reliable and operational monitoring methods of coastal waters, lakes and ponds are need-
ed. Mapping of extent of cyanobacterial blooms with remote sensing is straightforward, 
but recognizing waters dominated by cyanobacteria and quantitative mapping of cyano-
bacterial biomass with remote sensing is complicated. Unlike most algae, cyanobacteria 
can regulate their buoyancy and move vertically in water column. We used Hydrolight 4.2 
radiative transfer model and specific optical properties of three species of cyanobacteria to 
study impact of vertical distribution of cyanobacteria on remote sensing signal. The results 
show that vertical distribution of cyanobacteria in water column has significant impact on 
the remote sensing signal. This result indicates that developing remote sensing methods 
for quantitative mapping of cyanobacterial biomass is much more complex than quantita-
tive mapping of algal biomass. Moreover, the results also indicate that in situ sampling 
methods and strategies used for monitoring of algal biomass or calibration/validation of 
satellite data have to be re-designed for waters where cyanobacterial blooms may occur.
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Kveven, A., Everett Community College, Ocean Research College Academy, Everett, USA, 
akveven@everettcc.edu;

Clay, T., Everett Community College, Ocean Research College Academy, Everett, USA, 
tclay@everettcc.edu

CONNECTING WHAT STUDENTS LEARN TO WHERE THEY LIVE: NOVEL 
APPROACHES USING STUDENT-DRIVEN RESEARCH PROJECTS AT THE OCEAN 
RESEARCH COLLEGE ACADEMY
At the Ocean Research College Academy (ORCA), the nature of scientific inquiry is ap-
plied to real world problems that cross discipline boundaries. ORCA is a two-year early 
college program that uses the local marine environment as an experimental laboratory 
where students identify problems, refine research questions, develop methodology, inter-
pret results and share findings. We will share our development of a key interdisciplinary 
project that integrates ocean research with mathematics and humanities:  The State of 
Possession Sound (SOPS).  Every month, ORCA students conduct boat-based monitoring 
of a nearby estuary, Possession Sound, in Washington State.  ORCA students developed 
the only place-based monitoring project in the region.   The ORCA curriculum is struc-
tured to support authentic inquiry-based field research, therefore, ORCA students are well 
suited to collect and critically analyze long-term oceanographic data. Student evaluations 
demonstrate that our approach increases student enthusiasm, motivation, and confidence.  
Students given the opportunity to design and conduct their own scientific experiments 
experience powerful learning. Regardless of their collegiate major, ORCA students are 
well-rounded, scientifically literate citizens, able to evaluate information and make deci-
sions based on that information.

Kwon, E., University of California, Irvine, Irvine, USA, ekwon@uci.edu;
Primeau, F., University of California, Irvine, Irvine, USA, fprimeau@uci.edu
THE PRESENT-DAY STRENGTH OF CARBONATE PUMP AND THE IMPACT OF 
ITS CHANGE ON GLOBAL CARBON CYCLING
We constrain the model parameters controlling CaCO3 production and dissolution in 
a three-dimensional global ocean biogeochemistry model using the combined data sets 
of PO4, alkalinity and DIC. The globally integrated export production of CaCO3 from 
the production zone is estimated to be about 1.2 GtC/yr of which 67% dissolves above a 
depth of 2000m. We also present model sensitivity analysis to demonstrate how changes 
in the strength of the carbonate pump increase or decrease carbon storage by the global 
ocean. Changes in biogenic inorganic carbon fluxes are coupled with the deep branch of 
the inter-basin overturning circulation to redistribute alkalinity and DIC at steady state. 
Consequently, newly formed North Atlantic Deep Water provides a major conduit for 
air-sea carbon exchange in response to changes in the carbonate pump.

Kwon, Y., Woods Hole Oceanographic Institution, Woods Hole, USA, yokwon@whoi.edu;
Deser, C., National Center for Atmospheric Research, Boulder, USA, cdeser@ucar.edu
COUPLED ATMOSPHERE - MIXED LAYER OCEAN RESPONSE TO THE 
KUROSHIO EXTENSION OCEAN HEAT TRANSPORT VARIATION
We have investigated the atmosphere - ocean mixed layer response over the N. Pacific 
and the N. America to ocean heat transport variations in the Kuroshio Extension (KE) to 
enhance our understanding of the mechanisms for the N. Pacific decadal variability due 
to large-scale ocean-atmosphere interaction, of which the existence is suggested especially 
in the NCAR Community Climate System Model version 2 (CCSM2). The ocean com-
ponent in the CCSM2 is replaced by an array of simpler thermodynamic column ocean 
model with explicit mixed layer dynamics, and the decadal ocean geostrophic heat flux 
divergence anomalies diagnosed from the CCSM2 are specified in the KE. The equilib-
rium responses to the KE geostrophic heat flux convergence consist of warm SST, ocean-
to-atmosphere surface heat flux, and baroclinic atmospheric pressure anomalies with low 
sea-level pressure. Pacific northern ITCZ shifts northwards in response to the KE heating, 
and drives secondary responses in the North Pacific via the PNA-like teleconnection. The 
secondary responses due to tropical teleconnection are equivalent barotropic with high 
sea-level pressure anomalies, which interfere with the direct response to the KE heating. 
The responses are also examined from experiments without any ocean model but with 
specified SST anomalies in the KE.

Labiosa, R. G., U.S. Geological Survey, Menlo Park, USA, rlabiosa@usgs.gov;
MacWilliams, M. L., Rivermodeling Environmental Consulting, San Francisco, USA, 

michael@rivermodeling.com;
Cloern, J. E., U.S. Geological Survey, Menlo Park, USA, jecloern@usgs.gov
THE INFLUENCE OF UPWELLING ON PHYTOPLANKTON BLOOM 
DEVELOPMENT IN THE SAN FRANCISCO BAY: A MODELING AND REMOTE 
SENSING STUDY
The San Francisco Bay is one of the largest and most urbanized estuaries in the United 
States.  It provides critical habitat for many endemic species and serves as a nursery 
ground for important fisheries. Despite large inputs of nutrients to the Bay, eutrophication 
has not been an issue in the past. However, since the late 90’s, algal biomass has increased 
in the Bay (including a larger spring bloom, higher annual minimum chlorophyll, and 
a new autumn bloom) compared to the previous two decades of monitoring data. This 
trend has been triggered by one or a combination of the following: decreased benthic 
grazing, increased water clarity, or enhanced oceanic upwelling. In this study, we have 
investigated the role of upwelling as a source of phytoplankton to the Bay using a coupled 
3D hydrodynamic (UnTRIM) and biological model combined with remotely sensed data 

to calculate fluxes of phytoplankton to the Bay for years with strong (2002) and weak 
(1980) coastal upwelling.  This work provides insight into the role of oceanic upwelling, a 
climate-driven process, in driving phytoplankton blooms in estuaries.

Labiosa, W. B., U.S. Geological Survey, Menlo Park, CA, USA, blabiosa@usgs.gov;
Bernknopf, R., U.S. Geological Survey, Menlo Park, CA, USA, rbern@usgs.gov;
Hearn, P., U.S. Geological Survey, Reston, VA, USA, phearn@usgs.gov;
Hogan, D., U.S. Geological Survey, Reston, VA, USA, dhogan@usgs.gov;
Strong, D., U.S. Geological Survey, Reston, VA, USA, dstrong@usgs.gov;
Pearlstine, L., Everglades and Dry Tortugas National Parks, Homestead, FL, USA, 

Leonard_Pearlstine@nps.gov;
Wein, A., U.S. Geological Survey, Menlo Park, CA, USA, awein@usgs.gov;
Hallac, D., Everglades and Dry Tortugas National Parks, Homestead, FL, USA, Everglades 

and Dry Tortugas National Parks
THE SOUTH FLORIDA ECOSYSTEM PORTFOLIO MODEL (EPM) WEB TOOL
Urban development pressures in the remaining agricultural and undeveloped lands in 
Miami-Dade County, Florida are increasingly intense. Decisions to develop, preserve, or 
restore individual parcels can cumulatively affect regional ecological, environmental, and 
socioeconomic patterns in complex ways. These decisions ultimately lead to changes in 
land use/cover, with potential impacts for both the Everglades and Biscayne National Parks. 
In response, the U.S. Geological Survey has developed a prototype for a web-enabled 
geospatial information tool (the South Florida EPM) that screens future land use/cover 
patterns in terms of ecological (local and landscape) criteria and water quality and socio-
economic indicators. The indicators are chosen to be sensitive to land use/cover, relevant 
to decision-makers and stakeholders, and indicative of future trends. We envision this tool 
being used as a web-based portal for communicating Department of the Interior priorities 
in South Florida’s ecologically sensitive areas that face on-going development pressure.

LaBRECQUE, J. J., IVIC, Caracas, Venezuela, jjlabrec@hotmail.com;
Alfonso, J. A., IVIC, Caracas, Venezuela, jalfonso@ivic.ve;
Azocar, J. A., IVIC, Caracas, Venezuela, jazocar@ivic.ve;
Acevedo, M., IVIC, Caracas, Venezuela, macevedo@ivic.ve;
Vasquez, Y., IVIC, Caracas, Venezuela, yvasquez@ivic.ve;
Benzo, Z., IVIC, Caracas, Venezuela, zbenzo@ivic.ve
DETERMINATION OF SELECTED TRACE ELEMENTS IN BIOMONITORS
 Marine organisms, such as clams and sea grasses, can be employed as bio-monitors to 
assess the quality of the marine environment, since they can accumulate, concentrate and 
retain trace metals and others substances. Clams, Tivela mactroides are widely abundant 
along the Venezuelan coast.  The sea grass, Thalassia testudinum is very abundant in 
Venezuelan coast areas and also found world-wide. In this work, we report determined 
concentrations of Cd, Cr, Cu, Ni, V and Zn in the soft tissues of Tivela mactroides and in 
the leaf blades and roots/rhizomes of Thalassia testudinum, which were collected at vari-
ous sites along the Venezuelan coast. A Statistical analysis (one-way ANOVA) indicated 
that the different organisms investigated showed different degrees of bioaccumulation 
of the selected trace metals, thus they could be used as potential biomonitors to study 
the pollution levels of the selected trace elements in the marine environment. Significant 
spatial differences were found for the elemental concentrations of Cd, Cr, Ni and V in the 
soft clam tissue and for V in the sea grass. This work was partially funded by a research 
grant from the Venezuelan National   Science and Technology Foundation  ( FONIACT: 
Projecto de grupo 2005-000774) Mailing address:  Centro de Quimica, 8424 NW 56th 
Street, Suite CCS-00204, Miami FL, USA, 33166

LaCasce, J. H., University of Oslo, Oslo, Norway, j.h.lacasce@geo.uio.no
THE MERGER RATE IN FREELY-DECAYING, 2-D TURBULENCE
Two-dimensional turbulence has long been studied as a paradigm for nonlinear pro-
cesses in the atmosphere and ocean. Numerical simulations suggest that freely-evolving 
turbulence is often dominated by long-lived vortices. The vortices merge, shifting energy 
to larger scales. What determines the merger rate however is an unresolved issue. We 
examine a new set of numerical experiments which employ different dissipation schemes. 
The merger rates differ from run to run but are successfully predicted from an empirical 
relation involving the mean vortex amplitude and the packing fraction. The same relation 
is found to apply to most previously published experimental results. Interestingly, the rela-
tion differs significantly from theoretical expectations. 

Lachkar, Z., Swiss Federal Institute of Technology Zurich, Zurich, Switzerland, zouhair.
lachkar@env.ethz.ch;

Gruber, N., Swiss Federal Institute of Technology Zurich, Zurich, Switzerland, nicolas.
gruber@env.ethz.ch;

Plattner, G. K., Swiss Federal Institute of Technology Zurich, Zurich, Switzerland, gian-
kasper.plattner@env.ethz.ch

WHAT CONTROLS BIOLOGICAL PRODUCTIVITY IN EASTERN BOUNDARY 
CURRENT SYSTEMS?
The major environmental and physical factors controlling biological productivity in 
Eastern Boundary Currents systems (EBCS) are examined through a neural network 
analysis based on self-organizing-maps (SOMs). The method is applied to monthly obser-
vations over the period 1999-2004, consisting of remotely sensed sea surface temperature, 
sea level anomaly, ocean color, and wind speed and direction, in addition to a mixed layer 
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depth climatology. SOMs show substantial differences in each of the four major EBCS and 
identified a continuum of classes of physical conditions favouring or inhibiting biological 
productivity. We found that whereas biological productivity in EBCS is enhanced mainly 
due to the alongshore wind-driven upwelling, it is inhibited by three factors: 1) strong 
eddy activity, 2) narrow continental shelf, and 3) deep mixed layer. Yet, in case of wide 
shelf and high upwelling strength, it was found that mixed layer shoaling reduces rather 
than enhances the productivity. To better understand these empirical findings, we will 
confront them with results from idealized EBCS setups of the ROMS model.

Lacy, J. R., US Geological Survey, Santa Cruz, USA, jlacy@usgs.gov;
Wyllie-Echeverria, S., University of Washington, Friday Harbor, USA, zmseed@

u.washington.edu
FIELD MEASUREMENTS OF CURRENT ATTENUATION AND VERTICAL MIXING 
IN EELGRASS MEADOWS
Mean velocity profiles and instantaneous turbulent velocities measured above and 
within two subtidal eelgrass (Z. marina) meadows in the San Juan Islands (Washington, 
USA) are consistent with the mixing-layer hydrodynamics that have been observed in 
submerged vegetated flows in the laboratory. Velocity profiles had a shear layer with an 
inflection point just above the meadow, with 50-80% attenuation of tidal currents within 
the meadow. Reynolds stresses <u’w’> and friction velocity u*  were greatest at the top 
of the canopy, and instantaneous streamwise and vertical velocities above the meadow 
were dominated by large, low-frequency (< 0.017 s-1) fluctuations which enhance vertical 
mixing. Friction velocity above the meadow was approximately twice that in an adjacent 
unvegetated region, under equivalent ambient current speeds. Drag coefficients for the 
meadows decreased with increasing current speed, as the canopy was deflected and 
turbulence penetrated deeper into the meadow. We are investigating the influence of this 
flow structure on sediment transport. Maximum blade length 1 - 1.5 m; blade frontal area 
~ 3 m-1; maximum tidal currents 20 cm/s at one site and 40 cm/s at the other.

Ladner, S. D., Planning Systems Incorporated, Stennis Space Center, USA, ladner@nrlssc.
navy.mil;

Ko, D. S., Naval Research Laboratory, Stennis Space Center, USA, ko@nrlssc.navy.mil;
Arnone, R. A., Naval Research Laboratory, Stennis Space Center, USA, arnone@nrlssc.

navy.mil;
Gould, R. W., Naval Research Laboratory, Stennis Space Center, USA, ladner@nrlssc.navy.mil
IMPACT OF ASSIMILATED OCEAN COLOR SATELLITE SALINITY ON A 
NORTHERN GULF OF MEXICO CIRCULATION MODEL
The assimilation of real-time satellite observations into high resolution numerical models can 
yield more accurate forecasts of ocean currents in both open-ocean and coastal regions.  We 
describe a capability of using MODIS and SeaWIFS ocean color spectral absorption products 
as an indicator of Sea Surface Salinity (SSS) for near-shore coastal waters (<35 PSU).  SSS is 
closely associated with the fine-scale temporal and spatial variability in the coastal environ-
ment due to tidal fluctuations, river discharge (buoyant plumes), and rapidly-changing ba-
thymetry and density structure. SSS observations are required for constraining ocean model 
forecast of surface and subsurface properties.  Satellite observations are limited temporally 
and spatially, but when available can provide initialization for numerical models.  We assimi-
late real-time SSS estimates derived from ocean color remote sensing into a high resolution 
coastal circulation model running operationally in the northern Gulf of Mexico. The daily 
Nowcast/Forecast estimates of salinity up to 48 hours are derived at approximately 1.9 kilo-
meter resolution. Modeled surface salinity estimates before and after satellite assimilation are 
evaluated against salinity measurements obtained from in situ observations.

Lagerloef, G. S., Earth & Space Research, Seattle, USA, Lager@esr.org;
Lilly, J., Earth & Space Research, Seattle, USA, lilly@esr.org;
Gunn, J. T., Earth & Space Research, Seattle, USA, gunn@esr.org
ESTIMATING THE ROLE OF SALT DIVERGENCE TERMS IN THE MARINE 
FRESHWATER BUDGET USING ARGO DATA AS PRECURSOR TO AQUARIUS/
SAC-D SATELLITE SALINITY DATA
Surface layer salt and heat transport terms are evaluated using interpolated SSS and SST 
fields from Argo combined with satellite derived surface currents (OSCAR).  The pur-
pose is to (a) evaluate the importance of surface advection on large scales in the marine 
hydrologic balance and a precursor to studies using higher resolution SSS fields from the 
Aquarius/SAC-D mission (launching in 2010), and (b) describe similarities and differences 
between salt and heat budgets.  Contrasts between the mean heat and salt divergences in 
the equatorial Pacific reveal that meridional advection dominates SSS divergence terms, 
whereas zonal advection dominates SST divergence.  In mid-high latitudes, meridional 
advection dominates both heat and salt divergences.  The global SSS divergence patterns 
are of the same magnitude as E-P forcing.  Within large uncertainties, it is evident that 
SSS advection has a predominant role in the net surface freshwater budget.  Differences 
between SSS divergence and (E-P)/H are of similar magnitude to each of these terms, and 
are partly the result of meridional offsets of the peak latitudes.  Results of on-going analy-
sis of the season cycles will also be presented.

Lahet, F., Scripps Institution of Oceanography, La Jolla, USA, flahet@ucsd.edu;
Stramski, D., Scripps Institution of Oceanography, La Jolla, USA, dstramski@ucsd.edu
REMOTE SENSING OF TURBID PLUMES USING MODIS IMAGERY IN THE 
SOUTHERN CALIFORNIA COASTAL WATERS DURING STORM EVENTS

Water-leaving radiance data obtained from MODIS-Aqua satellite imagery at spatial 
resolution of 250 m (band 1 centered at 645 nm) and 500 m (band 4 at 555 nm) are used 
to study the spatial and temporal variability of turbid plumes in coastal waters of Southern 
California during strong storm events in the winter of 2004-2005. Our study is focused 
on the area between Point Loma and the US-Mexican border in San Diego, which is in-
fluenced by terrigenous input of particulate and dissolved materials from San Diego and 
Tijuana watersheds and non-point sources along the shore. For several rainstorm events, 
we analyzed a correlation between the satellite-derived plume area and the amount of 
precipitated water accumulated during storms over the local watersheds. The optimal 
threshold values of satellite-derived normalized water-leaving radiances at 645 nm and 
555 nm was identified for distinguishing the plume from ambient ocean waters. In addi-
tion to satellite imagery and rainfall data we also use other oceanographic and meteoro-
logical data such as ocean currents, wind, and river discharge to study the plume dynamics 
in relation to environmental factors.

Lai, Z., School of Marine Sciences and Technology(SMAST), University of Massachusetts-
Dartmouth, New Bedford, Massachusetts, USA, g_zlai@umassd.edu;

Chen, C., School of Marine Sciences and Technology(SMAST), University of 
Massachusetts-Dartmouth, New Bedford, Massachusetts, USA, c1chen@umassd.edu;

Cowles, G., School of Marine Sciences and Technology(SMAST), University of 
Massachusetts-Dartmouth, New Bedford, Massachusetts, USA, gcowles@umassd.edu;

Beardsley, R. C., Department of Physical Oceanography, Woods Hole Oceanographic 
Institution, Woods Hole, Massachusetts, USA, rbeardsley@whoi.edu

A VALIDATION EXPERIMENT OF THE NON-HYDROSTATIC FVCOM: SURFACE 
SOLITARY WAVES OVER FLAT AND SLOW-VARYING TOPOGRAPHY
The unstructured-grid Finite-Volume Coastal Ocean Model (FVCOM) has been upgrad-
ed to a non-hydrostatic version (FVCOM-NH). This new version was validated by con-
ducting a suite of numerical experiments for homogeneous and stratified non-hydrostatic 
problems. In the present work we focus on a detailed analysis of model results for solitary 
waves under an inviscid condition. In the flat bottom case, the model reproduces the con-
stant amplitude and phase of the analytical solution, demonstrating that the second-order 
accurate finite-volume method implemented in FVCOM-NH is capable of ensuring both 
mass conservation and numerical accuracy. In the variable bathymetry case, our setup 
followed the experimental work of O. Madsen and C.C. Mei (1969). The evolution of the 
model-predicted solitary wave compared well with both theoretical and laboratory results 
in the flat bottom and slope regions. The model also successfully reproduced the so-called 
“fission phenomena”,  the disintegration of a solitary wave after it enters the shallow region 
of constant depth.  FVCOM-NH has been applied to realistic studies, including internal 
wave dynamics on Stellwagen Bank and on the steep slopes of the South China Sea.

Lakshmi, V., Univ. South Carolina, Columbia, USA, vlakshmi@geol.sc.edu;
Purvis, C., Univ. South Carolina, Columbia, USA, purviscl@gmail.com;
Helmuth, B., Univ. South Carolina, Columbia, USA, helmuth@biol.sc.edu
SATELLITE REMOTE SENSING OF THE ROCKY INTERTIDAL USING MODIS 
AND ASTER SENSORS
In an era of expensive in-situ studies, satellites can provide valuable climate information 
in ecologically sensitive inter-tidal locations. This paper combines 5 years of thermal in 
situ data with remotely sensed temperatures from three sensors: MODIS/Terra, MODIS/
Aqua and ASTER/Terra; and two products: land surface temperature and sea surface 
temperature. Satellite data were found to differ from logger temperatures an average of 
4.57°C (MODIS/Aqua LST), 4.11°C (MODIS/Terra LST), 4.22°C (MODIS/Terra SST) and 
4.34°C (ASTER/Terra LST). ASTER was determined to have too few images per scene 
to be useful for an intensive habitat monitoring program. Tidal stage was found to be a 
strong factor in determining the logger-satellite temperature difference. Better agreement 
in temperatures was observed during high tide, exhibiting an average variance from log-
ger temperatures of 4.06°C (MODIS/Aqua LST), 1.94°C (MODIS/Terra LST), and 1.60°C 
(MODIS/Terra SST). The satellite data have been found to be a promising source of long-
term warming or cooling trends and for investigating complex patterns in the variation of 
biotic thermal stresses along coastal zones.

Lalande, C., Universite Laval, Quebec, Canada, catherine.lalande.1@ulaval.ca;
Fortier, L., Universite Laval, Quebec, Canada, louis.fortier@bio.ulaval.ca
IMPACT OF A WARMING OF THE INTERMEDIATE WATER LAYER ON THE 
EXPORT OF PARTICULATE ORGANIC CARBON IN THE EURASIAN ARCTIC
The observed decline in Arctic ice cover is likely to increase the export of particulate 
organic carbon (POC) over the Arctic continental shelves. This could lead to a significant 
sequestration of CO2 particularly over the immense Siberian Shelves. A substantial warm-
ing of the Atlantic Water layer in the Eurasian Arctic may further affect the magnitude and 
nature of POC export over the Siberian Shelves. It is therefore necessary to measure POC 
fluxes in this region to determine how a reduction in ice cover and warm anomalies might 
affect the export of carbon into the Eurasian Basin. Long-term sediment traps were de-
ployed in 2005-2006 in the Intermediate Water Layer of the Laptev Sea where POC export 
fluxes reached 3.8 g C m-2 y-1 at 175 m and 3.5 g C m-2 y-1 at 840 m, with the highest fluxes 
occurring during summer 2006. The annual cycles of POC export will be compared to 
the temperatures observed in the Intermediate Water layer to determine the relationship 
between POC fluxes and the Atlantic Water temperature anomalies.
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DECIPHERING THE MARINE NITROGEN CYCLE IN A MARINE SUBOXIC WATER 
COLUMN WITH FUNCTIONAL GENE EXPRESSION ANALYSES
In marine suboxic environments, various nitrogen transformations may be occurring 
simultaneously.  Because the product of one nitrogen transformation is often the substrate 
of another, co-occurring processes are difficult to detect using conventional chemical rate 
measurements. Hence, detection of various functional gene markers might be particularly 
useful in revealing concurrent processes and complex microbial relationships.  Here we 
detected and quantified the active expression of a putative nitrite reductase gene specific 
for anammox bacteria, while the expression of the denitrifier variants (nirS and nirK) were 
barely or not detectable, consistent with our previous rate measurements. Meanwhile, 
quantitative and qualitative gene expression analyses for nitrate reductase (narG and 
napA) and ammonia monooxygenase (amoA, crenarchaeal and bacterial) showed that 
both nitrate reduction and aerobic ammonia oxidation occurred in the same zone as 
anammox, thus providing the latter with the necessary nitrite.  All these processes were 
further verified and their rates were measured with 15N-incubation experiments.

Lam, P. J., Woods Hole Oceanographic Institution, Woods Hole, USA, pjlam@whoi.edu;
Bishop, J. K., UC Berkeley, Berkeley, USA, jkbishop@berkeley.edu;
Lee, J. M., MIT-WHOI Joint Program in Oceanography, Cambridge, USA, jmlee@whoi.edu;
Wood, T. J., Lawrence Berkeley National Laboratory, Berkeley, USA, tjwood@lbl.gov
TRACING THE SOURCE OF IRON TO THE HNLC WESTERN SUBARCTIC 
PACIFIC
The Subarctic Pacific is an iron limited High Nutrient Low Chlorophyll (HNLC) region. 
The Western Subarctic Pacific (WSP) has higher biological productivity, iron concentra-
tions, and a stronger biological carbon pump than the Eastern Subarctic Pacific (ESP). 
Here we show that labile particulate iron and manganese concentrations in the upper 
500m of the WSP have prominent subsurface maxima between 100-200 m, reaching 3 nM 
and 600 pM, respectively. The particulate Fe maxima have a distinct chemical speciation 
that ties the source of this Fe to the continental margin. The systematics of these profiles 
and speciation of the particulate iron point to a strong lateral advection of labile Mn and 
Fe from redox-mobilized and resuspended sources at the continental shelf supplemented 
by a more variable source of Fe from the upper continental slope. This subsurface sup-
ply of iron from the continental margin is shallow enough to be accessible to the surface 
through winter upwelling and vertical mixing, and likely surpasses the annual delivery of 
bioavailable Fe from dust delivery.

Lambert, J. L., Florida Atlantic University, Boca Raton, USA, julielambert@att.net;
Wolfe, G., Eau Gallie High School, Melbourne, USA, gwolfe@cfl.rr.com;
Hargis, J., Gumbo Limbo Environmental Center, Boca Raton, USA, jhargis1@fau.edu
TEACHER EDUCATION AND ONLINE OCEAN SCIENCE STUDIES
This paper describes the rationale, conceptual framework, curricula and instructional strate-
gies for a graduate level course on methods for teaching ocean science. The course incorpo-
rates ocean science content and the American Meteorological Society’s Online Ocean Studies 
investigations which integrate real ocean and atmospheric data. The course is being taught at 
Florida Atlantic University to students in the masters program for curriculum and instruction 
or environmental education and practicing teachers in the Palm Beach, Broward, and Miami-
Dade school districts. An inquiry-based instructional approach provides a structure for the 
course. This approach is based on the 5-E model of instruction (i.e. engagement, exploration, 
explanation, elaboration, and evaluation), and is used to connect the text and online labora-
tories. Of particular focus, is the notion of a learning progression, which consists of a set of 
standards that can be structured into a developmental trajectory. Students learn how to trace 
a progression of concepts that should lead to development of deeper insights about the big 
ideas described in the Ocean Literacy Principles and Essential Concepts.

Lamborg, C. H., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, clam-
borg@whoi.edu;

Hammerschmidt, C. R., Wright State University, Dayton, OH, USA, chad.hammer-
schmidt@wright.edu;

Luther, G. W., University of Delaware,  Lewes, DE, USA, luther@udel.edu
MERCURY AND MONOMETHYLMERCURY IN HYDROTHERMAL FLUIDS FROM 
LAU BASIN
The deep sea has been suggested to be an important source of mercury (Hg) and mono-
methylHg (HgT and MMHg) to the ocean and to open ocean foodwebs (Kraepiel et al., 
2003). One pathway by which this might occur is through the venting of hydrothermal 
fluids into the ocean. We analyzed 7 submarine hydrothermal fluid samples for HgT and 
MMHg from a recent cruise to the Lau Basin (Sept. 2006), and compare these results 

to those from samples collected at Sea Cliff submarine hydrothermal field, Gorda Ridge 
(Lamborg et al., 2006). Results from Lau are generally lower in [HgT] than Sea Cliff, and 
with lower and variable MMHg contents. These new values indicate there is large site-
to-site variation, and more study is needed. There is net methylation of Hg at both sites, 
however, and this raises a number of questions related to organometallic chemistry in 
submarine hydrothermal systems.

Lance, V. P., Lamont-Doherty Earth Observatory at Columbia University, Palisades, USA, 
vlance@ldeo.columbia.edu;
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mmel@yahoo.com;
Ritchie, A. E., SOEST, University of Hawaii, Honolulu, USA, ritchiea@hawaii.edu;
Barber, R. T., NSEES, Duke University, Beaufort, USA, rbarber@duke.edu
PRIMARY PRODUCTIVITY REGULATION IN THE WESTERN AND CENTRAL 
PACIFIC NEAR THE INITIATION AND TERMINIATION OF THE 2006-2007 
MODERATE ENSO EVENT.
During Sep.-Oct. 2006, early in the El Niño, in a zonal region from 2°N to 2°S and 140°W to 
140°E, surface chlorophyll concentrations ranged from below detection to 0.4 mg chl m-3. Mean 
primary production integrated over the euphotic zone (1% light; PPEU) in the warm-pool was 
~22 and both east and west of the warm-pool was >40 mmol C m-2 d-1. “Picophytoplankton” 
(GF/F to 2 µm) were responsible for ~70% of the total PPEU in the eastern section and increased 
towards the west to ~90% at the warm pool. During Jan-Feb 2007, near the end of El Niño, along 
a diagonal transect from Hawaii, crossing the equator at 180°, to the Tasman Sea, surface chlo-
rophyll concentrations ranged from 0.03 to 0.17 mg chl m-3, mean PPEU in the warm-pool was 
~26, in the N and S subequatorial regions ~10 and ~17, respectfully and ~40 mmol C m-2 d-1 in 
the Tasman Sea. A “Prochlorococcus size-fraction” (> 0.2 to 0.8 µm) was responsible for ~30% of 
total PPEU just S of the equator and ~78% in the N subequatorial region.

Landolfi, A., IFM-GEOMAR, Kiel, Kiel, Germany, alandolfi@ifm-geomar.de;
Dietze, H., IFM-GEOMAR, Kiel, Kiel, Germany, hdietze@ifm-geomar.de;
Oschlies, A., IFM-GEOMAR, Kiel, Kiel, Germany, aoschlies@ifm-geomar.de
THE MORE YOU FIX THE MORE YOU LOOSE?
The marine N inventory is primarily maintained by fixed N inputs from N2 fixation and 
losses through denitrification. There is growing evidence that marine N2 fixation and 
denitrification are more important than previously thought. However, there is no general 
consensus on the rates and the spatial distribution of these processes. Traditionally direct 
field studies and indirect geochemical estimates have indicated that N2 fixation and de-
nitrification were spatially decoupled, occurring mostly in the North Atlantic and Pacific 
oceans respectively. These findings have recently been questioned by modeling studies that 
indicate large N2 fixation occurring in the Pacific Ocean coupled with denitrification zones 
as a consequence of diazotroph’s dependency on N:P ratios. Here we report how a coupled 
ecosystem-circulation model is able to reproduce N2 fixation- denitrification coupling in 
response to stabilizing feedbacks that operate on short time scales and prevent the ocean 
from deviating from the Redfield ratio. We further investigate how differential remineral-
ization and dissolved organic matter release by diazotrophs affect this coupling and if these 
can reconcile the spatial distribution of N2 fixation observations and modeling results.  

Landry, M. R., Scripps Institution of Oceanography, UCSD, La Jolla, USA, mlandry@ucsd.edu;
Goericke, R., Scripps Institution of Oceanography, UCSD, La Jolla, USA, rgoericke@ucsd.edu;
Ohman, M. D., Scripps Institution of Oceanography, UCSD, La Jolla, USA, mohman@

ucsd.edu
CCE-LTER PROCESS STUDIES:  ENVIRONMENTAL FORCING OF PLANKTON 
COMMUNITY TRAJECTORIES IN THE CALIFORNIA CURRENT ECOSYSTEM
CCE-LTER Process studies focus on the ecological and biogeochemical responses of the 
California coastal pelagic ecosystem to variable physical forcing affecting stratification and 
nutrient delivery.  Our experimental strategy exploits spatially variable water-column and 
community characteristics as analogs of conditions associated with climate-related temporal 
variability.  At contrasting system sites, Lagrangian-designed observational studies follow 
the evolution of community changes in a marked water parcel as complementary in situ and 
shipboard experiments elucidate the contributions of different processes and populations to 
system dynamics and net rates of change.  Results from springtime cruises in May 2006 and 
April 2007 show pronounced and coherent system trends in community composition, bio-
mass and size structure, growth rate, production, production:biomass and grazing losses to 
micro- and mesozooplankton.  The sums of experimentally measured process rates were also 
successful in anticipating the directions and magnitudes of net community trajectories in the 
ambient water column, including major cruise differences in biomass accumulation (2006) 
versus decline (2007) in upwelling-influenced coastal waters.  The contributions of bottom-up 
and top-down mechanisms to these varying outcomes are discussed.

Lane, T. G., Naval Research Laboratory, Stennis Space Center, USA, tim.lane@nrlssc.navy.mil;
Brown, J. E., NR ONR HQ S&T 100, Arlington, USA, john.brown@nrlssc.navy.mil
THE US NAVY RESERVE’S OCEAN SCIENCE AND TECHNOLOGY  PROGRAMS: 
ONE RESOURCE FOR DEVELOPING THE OSTO WORKFORCE
The US Navy Reserve maintains a talented pool of Ocean Science, Technology, and 
Operations personnel (OSTO). Most of these reservists belong to two main programs 
- the Naval Reserve Science and Technology Program (Program 38) and the Naval Reserve 
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Meteorology and Oceanography (METOC) Program (Program 20). The mission of 
Program 38 is to leverage unique reserve capabilities to help the Office of Naval Research 
and the Naval Research Laboratory provide science and technology solutions to the warf-
ighter. The mission of Program 20 is to provide skilled, mobilization qualified personnel 
to fulfill specific METOC requirements supporting the spectrum of naval warfare. These 
programs provide three unique capabilities: (1) an exceptional degree of combined opera-
tional and technical expertise in a single individual, (2) surge capacity when a significant 
number of individuals with technical and/or operational skills are needed for a limited 
period, and (3) potential for out-reach activities in areas where it would otherwise be im-
practical or uneconomical to provide other members of the Naval Research community. 
Success stories and career development for both programs will also be discussed.

lang, J. C., University of Miami, RSMAS, miami, USA, jlang@riposi.net;
Ginsburg, R. N., University of Miami, RSMAS, miami, USA, rginsburg@rsmas.miami.edu
LOSING LARGE MASSIVE CORALS ON CARIBBEAN REEFS WILL BE 
CATASTROPHIC
Massive corals that grow large (1 m wide or greater) and remain  healthy are key builders of 
reef frameworks, major suppliers of sexual reproductive propagules, and invaluable source 
materials for future reef rehabilitation efforts. Their loss would destroy essential habitats 
for numerous reef organisms, including commercially important fishes, crustaceans and 
mollusks. The Montastraea  annularis complex is of particular importance in the wider 
Caribbean, where large colonies still predominate in patch reefs and on fore reefs at inter-
mediate-depths in some 300 AGRRA surveys conducted between 1998 and 2004. Those 
surveys found chronic partial mortality of surfaces averaged 44 % (1099 corals, 263 fore reef 
sites) to  48 % (296 corals, 34 patch reefs). Acute partial and complete mortality from thermal 
bleaching in 2005 and outbreaks of disease has occurred in some areas and may well increase. 
Special efforts are  therefore urgently needed  to locate, protect and conserve, habitats  with 
high densities of large corals that are in good condition and, even  more critically, to take all 
possible efforts to insure their replacement by newly developing large colonies.
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MODELING CARBON DYNAMICS IN AMAZONIA WITH THE DYNAMIC 
GLOBAL VEGETATION MODEL LPJML - INPUT, TRANSFORMATION, AND 
OUTPUT OF FLUVIAL CARBON
The Amazon has one of the largest catchments in the world and plays a vital role for global 
water and carbon cycles. During annual flooding the terrestrial and riverine components 
of the basin are closely connected and an intense replacement/exchange of organic mate-
rial occurs. The quality and quantity of these fluxes can be altered by land use change 
and climate change. To understand the fluxes and the modifications in the exchange we 
are using an adapted version of the dynamic global vegetation model LPJmL. This ter-
restrial biosphere model is representing key ecosystem processes in a realistic manner. 
For our purpose we adjusted the model and provided a framework for a new module that 
links terrestrial processes with riverine fluxes. Our goal is to study the impact of land use 
change and climate variability on carbon dynamics and carbon dioxide emission in this 
area. Therefore we intend to reproduce the riverine carbon fluxes in a realistic manner.

Langlois, R. J., Leibniz Institute for Marine Sciences, Kiel, Germany, rlanglois@ifm-geo-
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RESPONSES OF DIAZOTROPHIC PHYLOTYPES TO INORGANIC NUTRIENTS 
AND SAHARAN DUST
Diazotrophs utilize dinitrogen gas to meet their nitrogen requirements, which may give 
these bacteria an advantage over non-diazotrophs in nitrogen poor, oligotrophic regions.   
Factors controlling diazotroph distribution in the ocean remain poorly understood. Bottle 
experiments were performed under trace metal clean conditions to test the effects of 
inorganic nutrient(s) additions (NH4NO3, PO4, Fe, and all combinations thereof) and 
Saharan dust additions on the diazotrophic community.  The nitrogen fixation gene nifH 
was amplified and cloned from DNA extracted from samples collected at the beginning 
and end of the experiment.  nifH concentrations of five diazotrophic phylotypes were 
estimated using TaqMan probes.  Filamentous and unicellular Group C and Group B 
cyanobacterial nifH concentrations clearly increased in P, Fe and PFe treatments above 
treatments containing N.  Unicellular Group A cyanobacterial and gamma-proteobacterial 
nifH copy numbers were also higher in P, Fe, and PFe treatments than in the control, but 

increases were also observed in some N treatments.  In dust treatments, nifH concentra-
tions of all phylotypes were at least double those of the control, indicating that dust depo-
sition may be important for determining diazotroph distribution.

Large, W. G., NCAR, Boulder CO, USA, wily@ncar.ucar.edu;
Danabasoglu, G., NCAR, Boulder CO, USA, gokhan@ncar.ucar.edu;
Briegleb, B. P., NCAR, Boulder CO, USA, bruceb
NORDIC SEA OVERFLOWS AND MODELED CLIMATE
The Marginal Sea Boundary Condition (MSBC) of Price and Yang forms the basis of parameter-
ized overflows from the Mediterranean, and Nordic Seas (PNSO) in the ocean component of 
the Community Climate System Model (CCSM). The numerics involved with two-way ex-
change between modeled seas on both sides of an overflow are discussed. In paticular, the solu-
tion to the Nordic Sea case where, unlike the Mediterranean at Gibralter, the inflow is driven by 
different physics than the overflow and need not occur at the same location is described. First, 
the mean North Atlantic tracer distributions, then centennial changes in the long term global 
climate are compared between solutions with and without parameterized Nordic Sea overflows.
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THE UPWELLING-RELAXATION CYCLE AND ITS EFFECT ON PLANKTON 
PRODUCTIVITY OVER THE NORTHERN CALIFORNIA SHELF DURING WEST
During the CoOP WEST project, we explored the role of wind-driven transport in plankton 
productivity over the shelf off Bodega Bay, northern California.  Wind forcing varies on 
synoptic time scales, yielding periods of upwelling interspersed with relaxation periods (weak 
winds).  While upwelling periods are critical for nutrient delivery, relaxation periods are criti-
cal for algal bloom development over the shelf.  In turn, zooplankton productivity over the 
shelf depends on the availability of phytoplankton and the ability to be retained in this envi-
ronment.  As expected, a key factor is the relative time scales of physical and biological pro-
cesses, with diatom blooms exhibiting strong responses to upwelling-relaxation cycles while 
growth of zooplankton populations depends on more than one upwelling-relaxation cycle.  
Results from analysis of field observations and models will be presented for the Bodega-Reyes 
region in 2001-2002 and compared with available results from other regions and other years.

Larkin, K. E., National Oceanography Centre, Southampton, United Kingdom, kel1@noc.
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SEASONAL AND INTER-ANNUAL VARIATION IN BIOGEOCHEMICAL PROCESSES 
AT THE PORCUPINE ABYSSAL PLAIN (PAP) OBSERVATORY (49°N, 16.5°W)
We present a suite of multidisciplinary biogeochemical data measured in situ at the 
Porcupine Abyssal Plain (PAP) observatory in the North East Atlantic (49°N, 16.5°W) 
over the past 20 years. The observations cover the entire water column and the seafloor 
beneath (4800 m). Since 2002 this includes water column measurements of temperature 
and salinity (to 1000 m) and biogeochemical data at 30 m (including nitrate, chlorophyll 
and CO2). Benthic studies have been carried out at PAP since 1989 including time-lapse 
photography, trawls and cores to study the benthic ecosystem and deep sediment traps 
to measure particle flux. This multidisciplinary data set makes the PAP site a unique sur-
face to benthic observatory in the NE Atlantic. This substantial long-term high temporal 
resolution data set will be discussed in terms of coupled inter-annual variability between 
the pelagic and benthic environments. In addition, the importance of the PAP data set in 
terms of understanding regional and global change will also be addressed alongside other 
observational data and linked to large-scale climatic indices such as the North Atlantic 
Oscillation (NAO).
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A VIEW TO A KILL!  DEVELOPMENT OF AN IN SITU BASED METHOD FOR 
IDENTIFICATION OF MARINE ALGAE SPECIES AND QUANTIFICATION OF 
VIRAL INFECTION
In order to improve our understanding of how algae viruses influence host bloom dynam-
ics, methods allowing the detection and quantification of hosts and infected cells are 
needed. Although successful identification of some phytoplankton species have been done 
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using molecular techniques like Flourescence in Situ Hybridization (FISH) or CARD-
FISH, high autofluorescence coupled to cell phase dependent signal variations makes these 
methods difficult to apply on algae in environmental samples. Also the sensitivity of these 
hybridization techniques are such that they are difficult to use on low copy genes or for 
visualization of intracellular viruses. As an alternative we have investigated the utilization 
of Loop Mediated Isothermal amplification (LAMP-PCR) as a way of amplifying probe 
targets. The sensitivity and isothermal properties of LAMP hold many advantages com-
pared to traditional in Situ PCR and FISH based detection. We have successfully designed 
LAMP-PCR primers targeting the Prymnesiophyte Chrysochromulina ericina and co-oc-
curring viruses CeV. These primers allow for the in Situ detection and quantification of C. 
ericina and cells infected with virus.

Larsen, M. C., U.S. Geological Survey, Reston, USA, mclarsen@usgs.gov;
Webb, R. M., U.S. Geological Survey, Denver, USA, rmwebb@usgs.gov
POTENTIAL EFFECTS OF RUNOFF, FLUVIAL SEDIMENT AND NUTRIENT 
DISCHARGES ON THE CORAL REEFS OF PUERTO RICO
Coral reefs have been degraded by human activity in much of the earth’s tropical oceans. 
The potential relation between river sediment and nutrient discharges and degradation 
of Puerto Rico coral reefs was studied using streamflow-, suspended-sediment, and wa-
ter-quality data. Runoff for the 8,711-km2 island is 911 mm, about 57 % of mean annual 
precipitation (1,600 mm). Annual suspended-sediment discharge from Puerto Rico into 
coastal waters ranges from 2.7 to 9.0 million tonnes. Storm runoff transports a substantial 
part of suspended sediment from uplands to the coast, eg. the highest daily sediment 
discharge is 1 to 3.6 times the annual suspended-sediment discharge. Hurricane Georges 
distributed an average of 300 mm of rain across the island in 1998; a volume of 2.6 billion 
m3. Runoff of more than 1.0 billion m3 of water and 5 to 10 million tonnes of sediment 
were discharged to the coast as a result of the hurricane. N and P concentrations in river 
waters are as much as 10 times the pre-settlement levels. Fecal coliform and fecal strepto-
coccus concentrations in many rivers are near or above regulatory limits. Unlike episodic 
and intense sediment discharge, river-borne nutrient and fecal discharge is a less-intense 
but chronic stressor to coral reefs found near the mouths of rivers. Negative effects of 
river-derived sediment and nutrient discharge on coral reefs are especially pronounced in 
nearshore areas of the north, southwest, and west coasts of the island.

Larson, N. G., Sea-Bird Electronics, Inc, Bellevue, USA, norge@seabird.com;
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AN INSTRUMENT FOR EXTENDING ARGO TEMPERATURE AND SALINITY 
MEASUREMENTS THROUGH THE SEA SURFACE
Measurement of sea surface temperature and salinity produces ground truth for satellites 
including the upcoming Aquarius Mission, but also affords measurements of meteorologi-
cal fluxes such as evaporation versus precipitation and ocean heat flux. The SBE 41CP, 
installed on many ARGO floats in the world’s oceans, is pumped to ensure the highest 
quality data. To avoid degrading the salinity accuracy by ingesting sea surface oils, the 
pump is turned off at 5 - 10 decibars beneath the sea surface as the ARGO float ascends. 
The trade-off for achieving sensor stability over the life span of the ARGO float was the 
forfeiture of very-near-surface temperature and salinity. To address this need, Sea-Bird 
Electronics has developed a free flushing sensor designed to make temperature and salin-
ity measurements as an ARGO float passes through the sea surface. The sensor will be 
calibrated by the main CTD on the ARGO float each time a profile is executed. Field trials 
demonstrate an accuracy of +/-0.004 degrees Celsius and +/-0.002 in conductivity, yield-
ing +/-0.02 in practical salinity. 
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SHORT-LIVED RADIOISOTOPE INVENTORIES AS TRACERS OF TERRESTRIAL 
SEDIMENT DISTRIBUTION ON A WATERSHED SCALE:  ST. JOHN, US VIRGIN 
ISLANDS
Sediments in coastal salt ponds, and near-shore marine environments in the USVI provide 
a record of sediment accumulation, which reflects natural and anthropogenic activities in 
adjacent watersheds.  Sediment accumulation rates in these environments generally in-
crease from 0.02-0.10 cm/yr for the last 2,000-5,000 years (based upon 14C dating) to 0.07 
cm/yr to 0.20 cm/yr over the past 100 years (based upon 210Pb dating).  Sites with the 
greatest increase in accumulation rate are located in, or adjacent to, watersheds that have 
undergone land use changes due to anthropogenic activities. Expanding this work to a 
watershed scale may be accomplished using SLRI (short-lived radioisotope, 210Pb, 137Cs, 
and 7Be) inventories.  Sediment samples were collected in a relatively undisturbed water-
shed on St. John to determine the feasibility of SLRI inventory partitioning in terrestrial 
sediment reservoirs (watershed, coast, marine) as a means to identify/quantify locations of 
erosion and deposition, as well as distribution and accumulation rates.  The variability of 
SLRI inventory in reservoirs can establish and quantify terrestrial sediment pathways on a 
watershed scale and linkages between the watershed, coast, and marine environment.
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MODELING NITROGEN AND PHOSPHORUS RETENTION IN THE COASTAL 
OCEAN AT THE GLOBAL SCALE
Human activity is leading to major increases in terrestrial nutrient inputs to the ocean and 
a deterioration of coastal water quality in many regions. Here, we present a spatially-ex-
plicit model of the coupled nitrogen (N) and phosphorus (P) cycles in the proximal coastal 
ocean that allows an assessment of the consequences of the changes in river and ground-
water fluxes for nutrient transformation and retention in the coastal ocean at the global 
scale. Our process-based model consists of a “ribbon” of generic box models that are 
distributed along the entire global coast-line at a half degree resolution. Different param-
eterizations for the box models are established using a global coastal typology based on 
hydrological, lithological, morphological and biogeochemical criteria. In our presentation, 
we will present results of simulations performed using spatially-explicit nutrient inputs 
(GlobalNEWS) and other relevant forcings (including light and temperature) and we will 
discuss the role of various types of near-coastal ecosystems (estuaries, fjords, lagoons, 
delta’s and others) in retention of nutrients at the global scale.
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OXYGEN CONSUMPTION IN PERMEABLE GULF COAST SEDIMENTS
Boundary layer flows and suspended matter and solutes contained within, affect granu-
lometry, porosity, permeability, and microbial activity in near shore shelf sands. Variations 
in the boundary flow condition or changes in the suspended matter load result in signifi-
cant changes in sediment compaction and permeability, which entail alterations in sedi-
ment water exchange of solutes and particulate matter. Thereby episodic events can insti-
gate long lasting changes affecting life biogeochemistry at the sea floor, affecting cycles of 
nutrients and contaminants. Here we report investigations on oxygen consumption rates 
in permeable Gulf Coast sediments and its temporal and spatial variation. The consump-
tion rate measurements were conducted on retrieved sediment cores over a period of one 
year using the percolation method described by DeBeer et al. (2005). Through assessing 
oxygen consumption rates of the sediment we expect to achieve a better understanding 
of the role of the permeable sand sediments for the cycling of organic matter in the Gulf 
coast environment.

Lasley, R. S., Georgia Institute of Technology, Atlanta, USA, rachel.lasley@gatech.edu;
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CAUSES AND CONSEQUENCES OF MATE LIMITATION IN THE COASTAL 
MARINE COPEPOD, TEMORA LONGICORNIS
Coastal marine copepods are likely to be vulnerable to mate limitation as a result of 
dilute population densities and their need to continuously breed in order to produce 
multiple fertilized clutches in their lifetime. Despite important implications for predicting 
copepod population growth, field surveys describing the prevalence of mate limitation 
in coastal copepod species are lacking. The aim of this study was to determine the preva-
lence of mate limitation in the dominant marine copepod, Temora longicornis within 
the Damariscotta River estuary in Walpole, Maine. Clutches obtained from field-caught 
females were analyzed using an egg-staining technique to determine the female’s in situ 
fertilization status. The results of this study indicate that female T. longicornis lay un-fertil-
ized eggs in substantial proportions which suggest that nauplii production may be con-
strained by mate limitation within this species. This study highlights a need to incorporate 
fertilization/mate limitation into models describing copepod population growth.
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RECENT OBSERVATIONS FROM THE GREENLAND SEA: SEASONAL TO 
INTERANNUAL VARIABILITY OF TEMPERATURE AND SALINITY AND 
IMPLICATIONS ON WATER MASS FORMATION.
The Greenland Sea gyre is known for open ocean convection triggered by extreme heat 
loss to the atmosphere in winter. Since the late 1980’s, convection activity decreased 
and reached only intermediate depth. Data from ARGO floats and a profiling mooring, 
from 2000 to 2007, provide a hydrographic time series longer and of significantly higher 
temporal resolution than any timeseries discussed before of that region. It enables us to 
describe the typical seasonal cycle and associated interannual variabilities of temperature 
and salinity for the last decade. The development of heat and freshwater content of the 
gyre is analysed in respect to the atmospheric forcing and lateral advection, with possible 
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influences on the dense overflows of the Nordic Seas. Since the late 80’s an intermediate 
temperature maximum has developed which is found to be the result of changing convec-
tive activity. Similarities with the temperature maximum in the Labrador Sea are studied.

Latif, M., IFM-GEOMAR, Kiel, Germany, mlatif@ifm-geomar.de
INTERNAL MULTI-DECADAL AND MULTI-CENTENNIAL MOC VARIABILITY, 
IMPLICATIONS FOR PAST AND FUTURE CLIMATE CHANGES
A multi-millennial control integration with the Kiel Climate Model KCM (ECHAM5/
OPA9) exhibits pronounced multi-decadal and multi-centennial meridional overturning 
circulation (MOC) variability. MOC changes can amount up to about 4Sv within 100 
years, and these are associated with strong changes in the surface climate over North 
America and Europe. If realistic, the model results imply that the Medieval Warm Period 
and the Little Ice Age were not necessarily driven only by external (solar) forcing and that 
internal MOC variability may have significantly contributed to these anomalous climate 
epochs. The internal MOC variability may also inhibit early detection of an athropogeni-
cally induced MOC weakening. Projections obtained from IPCC AR4 yield on average a 
weakening of about 25% by the end of this century, which is within the range of the esti-
mated internal MOC variability
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APPLICATION OF A WATERSHED NITROGEN LOADING MODEL TO FORTY-
NINE (49) MEDIUM SIZED SOUTHERN NEW ENGLAND EMBAYMENT TYPE 
ESTUARIES
Increasingly estuarine management of nitrogen requires estimates of inputs from non-
point sources. Quantifying and reducing these atmospheric and watershed sources are 
important for maintaining and restoring water quality due to eutrophication. We describe 
the application of a watershed-based nonpoint source nitrogen loading model, previously 
published by the Marine Biological Laboratory, to estimate inputs of nitrogen to and from 
coastal watersheds. This relatively simple model can be applied easily to many estuaries 
so that comparisons can be made between estuaries. The model, applied to forty-nine 
(49) embayments along the southern New England coast, yielded nitrogen input rates to 
the estuaries of 21 to 3300 kg N/ha/yr (mean 224, median 67 kg N/ha/yr). A paired com-
parison of the model output values with the more well-known USGS SPARROW model 
values showed good agreement (r2 = 0.73, n=16). Application of the model for multiple 
estuaries can provide a means for the development of nitrogen load – ecological response 
models using a comparative estuary approach.
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OBSERVATION OF NEAR SURFACE BUBBLE STRUCTURES USING AN 
UNDERWATER SONAR SYSTEM
Understanding the bubble injection process by surface breaking waves is important 
for improved predictions of sea spray generation and air-sea heat and gas fluxes. 
From January to March, 2006, upward looking and sidescan sonars were deployed in 
Narragansett Bay, RI to monitor the water column.  The backscatter intensity data during 
high wind events were used to examine bubble cloud structures generated by breaking 
waves. Both the bubble injection depth and the distribution of injection events were esti-
mated using the upward looking sonar. Organized Langmuir circulations were observed 
using the sidescan sonar data.  When the wind speed exceeds about 10 m/s and the 
surface wave field is well developed with a long fetch, Langmuir circulations are clearly 
observed and the bubble penetration depth linearly increases with the wind speed. When 
the fetch is short, the penetration depth is lower and does not show a clear correlation 
with the wind speed.  Spatial distribution of individual bubble clouds may be estimated 
from the time series of the upward looking sonar data by assuming that bubble clouds are 
advected by a mean current.
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GLOBAL TRENDS IN DISPERSAL AND CONNECTIVITY AMONG MARINE SPECIES
We examined estimates of dispersal in a broad range of marine species through an analysis 
of published values, and evaluate their applicability using indirect measures of dispersal.  
Our analysis indicates a consistent bias towards studies on low dispersal / low latitude spe-

cies.  We hypothesize that reports focusing on short distance dispersal are not representa-
tive of global trends. This hypothesis is examined using a database of indirect measures of 
dispersal including planktonic larval duration (PLD; 318 species) and genetic differentia-
tion (FST, 212 species). We observed significant differences in FST (P<0.001) and PLD 
(P<0.001) between taxonomic groups as well as a weak association between PLD and 
FST (R=0.4) across groups. Within marine fish (>50% of data sets), species with demersal 
eggs possessed lower PLDs (R2=0.78, P<0.001) and higher genetic structure (R2=0.80, 
P<0.001). Furthermore, significant increases in dispersal (PLD and FST) were associated 
with increases in latitude, adult body size, and water depth and latitude was identified as 
the main explanatory variable.  The global trends in dispersal observed here provide a first 
step towards predicting species-level and regional differences in dispersal.
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COMPARISON OF UPWELLING INDICES USING BLENDED WINDS (COAMPS/
QUIKSCAT) AND NOAA PRESSURE FIELDS IN MONTEREY BAY, CALIFORNIA
The rich diversity and abundance of the marine life along the California coast, including 
Monterey Bay, is intimately linked to coastal upwelling patterns. The Coastal Upwelling 
Index (CUI) was developed to quantify the strength and location of upwelling. The CUI 
is calculated using NOAA Environmental Research Division (ERD) sea surface pressure 
data. In this study, we examine the impact of using additional data sets to improve the CUI 
estimates, particularly towards the coastline. We use a Blended Wind product derived 
from NASA QuikSCAT and Coupled Ocean / Atmosphere Mesoscale Prediction System 
model outputs to compare with the NOAA CUI for the period September 2006 - July 
2007. The correlation between the Blended Wind product and the ERD CUI increased 
positively as distance from shore decreased. While both showed expected seasonal pat-
terns, the ERD CUI consistently displayed significantly higher variance. An enhanced 
understanding of upwelling may result in harvesting strategies that represent not only the 
demand of industry but also the sustainability of the environment. 
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BROADBAND ACOUSTIC SCATTERING FROM NONLINEAR INTERNAL WAVES: 
IDENTIFICATION OF DOMINANT SCATTERING MECHANISMS
High-frequency broadband (150-600 kHz) acoustic scattering techniques have been 
developed and used to obtain high-resolution images of internal solitary waves (ISWs) 
propagating shoreward over the New Jersey continental shelf. Multiple ISWs were tracked 
and imaged acoustically, while simultaneous direct microstructure measurements and 
relatively coincident zooplankton net samples were obtained. Multiple scattering layers 
were often associated to the ISWs, with the backscattering from the different layers exhib-
iting a different frequency response: A strong scattering layer was typically observed at all 
frequencies at depths associated with large temperature gradients, while at the highest fre-
quencies a deeper scattering layer was sometimes observed, not associated to large tem-
perature or salinity gradients or high dissipation rates. The broadband spectra, together 
with physics-based scattering models, have allowed the dominant scattering mechanisms 
to be determined for some of the observed scattering layers.
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MICROZOOPLANKTON DISTRIBUTION AND TROPHIC INTERACTIONS 
DURING ANNUAL HYPOXIA IN LAKE ERIE AND THE GULF OF MEXICO
The northern Gulf of Mexico and the central basin of Lake Erie experience annual hypoxia, 
covering broad regions in summer and impacting their living resources.  However, little is 
known about its effects on microbial communities.  This study examined the composition, 
distribution, and dynamics of microzooplankton using 18SrDNA analyses, shipboard experi-
ments, and real-time flow-cytometry.  Examination of plankton distribution and composi-
tion along several continuous transects in the Gulf of Mexico in August 2006-2007 revealed 
significant spatial heterogeneity.  Heterotrophic microbes and diatoms peaked in a mid-shelf 
warm front and the Mississippi River plume, respectively.  Their diel vertical patterns were 
linked to the fluctuating DO concentrations in the bottom layer, which were apparently influ-
enced by the currents.  In both systems, microzooplankton biomass in the hypoxic zone (DO 
< 1 mg/l) was dominated by oligotrich ciliates and gymnodiniid dinoflagellates, which exerted 
significant top-down pressure on pico- and nanoplankton. The results of this study indicate 
that microzooplankton play an important role in the pelagic food web during annual hypoxia.
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NEW NITROGEN SOURCES IN THE SUBTROPICAL SOUTH-WEST PACIFIC
New nitrogen supply to the oligotrophic ocean is currently being reassessed in recognition 
of an increasingly important role of nitrogen fixation. To examine the relative contributions 
of different nitrogen supply routes, a suite of physical, biological & biogeochemical rate 
measurements were made during a 13-day Lagrangian study north of New Zealand, in sub-
tropical waters at the southern boundary of the nitrogen fixation biome. Measurements 
were obtained during extreme events associated with nitrogen supply, including the 
transition of a tropical cyclone to a storm and the development of a surface colonial 
Trichodesmium bloom. The new nitrogen sources will be assessed in terms of their con-
tribution to community primary production, and considered in the context of modelling 
nutrient supply in oligotrophic systems and their potential response to climate change.
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THE IMPACT OF ANTENNA PATTERN DISTORTIONS ON THE ACCURACY 
OF HF RADAR-DERIVED NEAR-SURFACE OCEAN CURRENT RETRIEVALS: A 
SIMULATION-BASED ANALYSIS
We present a simulation-based analysis of errors in HF radar-derived near-surface ocean cur-
rent measurements.  We examine, in particular, the effects of distortions in the radar receive 
antenna sensitivity patterns.  It is well known that pattern distortions occur to some degree 
with all radar installations and that the distortions have an effect on the current retrievals, 
particularly in the case of direction finding radar systems using compact antenna geometries, 
such as the CODAR SeaSonde.  We demonstrate a method for quantifying these distortions 
by a single parameter and relate this parameter to overall performance of the radar system 
using simulated data.  Results show a high correlation between the rms errors in the retrieved 
radial currents and the antenna distortion parameter.  We compare the results obtained when 
processing data using measured antenna patterns to those obtained when processing using 
ideal patterns.  Throughout this simulation-based analysis we employ a crossed-loop dipole 
antenna geometry, the same antenna geometry used by the CODAR SeaSonde radar systems, 
and standard CODAR data processing software to process the simulated data.

Lawson, G. L., Hopkins Marine Station of Stanford University, Pacific Grove, USA, glaw-
son@stanford.edu;

Nogueira, J., Hopkins Marine Station of Stanford University, Pacific Grove, USA, 
JNogueira@mbayaq.org;

Walli, A., Hopkins Marine Station of Stanford University, Pacific Grove, USA, awalli@
stanford.edu;

Castleton, M., Hopkins Marine Station of Stanford University, Pacific Grove, USA, 
mrcastle@stanford.edu;

Block, B. A., Hopkins Marine Station of Stanford University, Pacific Grove, USA, bblock@
stanford.edu

HOTSPOTS IN THE DISTRIBUTION OF NORTHERN BLUEFIN TUNA IN THE 
ATLANTIC AND PACIFIC OCEANS
Northern bluefin tuna are among the most valuable fish in the sea. Effective management 
of their fisheries will require a detailed understanding of their seasonal movement pat-
terns, and particularly their use of â€˜hotspot’regions where both tuna and fishing fleets 
regularly concentrate. Here we employ electronic tag data to identify such hotspots in 
the distribution of Atlantic and Pacific bluefin tuna. We focus specifically on hotspots 
that consistently occur in spring to fall in the Gulf of Maine and off Baja California. By 
integrating track data with tag measurements of water temperature and remote sensing 
observations, we identify the physical features underlying these high use regions. By also 
examining tag measurements of internal body temperature and depth, we consider the 
thermoregulatory constraints and foraging behaviors of the tunas and infer the likely prey 
being targeted. In both oceans, the interaction of available water temperatures, prey avail-
ability, and the bluefin’s temperature optima appears to play a dominant role in generating 
these hotspot regions. Such information on spatial and temporal aggregations is critical to 
the long-term management of these top predators.
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SPATIAL PATTERNS IN FISHERIES: NEW TECHNIQUES, NEW OPPORTUNITIES 
FOR ECOSYSTEM-BASED MANAGEMENT
Understanding spatial distribution of fish stocks in the ocean is an important compo-
nent of the information needed for ecosystem-based fisheries management. Fine-scale 

distributions can be used in combination with cross-scale oceanographic data to explore 
movement patterns in relation to local and regional environmental conditions. Project 
CROOS (Collaborative Research on Oregon Ocean Salmon), and work in California, are 
fishing-industry initiatives involving the active participation of commercial salmon troll-
ers, scientists, and state and federal agencies to develop techniques for fine-scale mapping 
of Chinook salmon (Oncorhynchus tshawytscha) stock-specific distributions in ocean 
harvest. Preliminary analysis shows that a rapid shift in catch patterns in September 
2006 corresponded with a change in upwelling patterns and water column hydrography. 
Distribution differences may enable fishery managers to direct fishing effort toward 
abundant stocks and away from stocks of conservation concern. This is a new tool for 
investigating the ocean ecology of a variety of fisheries with potential application to eco-
system-based fishery management. Properly applied, these techniques can lead the fishing 
community and managers to a more productive relationship.
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A HIGH-RESOLUTION COUPLED REAL-TIME ATMOSPHERE/WAVE FORECAST 
SYSTEM FOR THE COASTAL ZONE
Early results are presented from a NOAA funded project involving the configuration of 
a short-term high resolution wave and atmospheric model forecast system. The coupled 
modeling system is designed for eventual transition to National Weather Service Forecast 
Offices in an effort to extend the current open ocean wave forecasts provided operation-
ally by the NOAA/NCEP WaveWatch (WW) model into the coastal zone (i.e., within 
100 km of the shoreline). Results from sensitivity tests with the Weather Research and 
Forecast (WRF) model involving grid resolution, nesting and data assimilation (scat-
terometer and radial winds) will be presented.  Output from embedded high resolution 
hydrodynamic and wave propagation models will be compared to both buoy and extrapo-
lated WW forecasts. Because the system is intended for operational applications, results 
are considered in the context of providing real-time wave forecasts from a single high-end 
linux workstation.
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OPERATIONAL SST BIAS CORRECTION USING AATSR DATA
The operational SST retrieval algorithms show often regional biases of a few tenths of 
Kelvin, induced by defects in the atmospheric correction techniques that are currently 
used. These regional biases vary from a data set to an other and often lead to data con-
sistency problems for users. A preprocessing step, including a bias correction aiming to 
homogenize the data sources is thus essential before ingestion of the data in analyses, 
assimilation in models and more generally before every applications using multiple 
sources of SST. This issue has been addressed in the frame of the European GMES project 
“MERSEA” and a solution has been developed based on the use of the AATSR derived 
SSTs as the reference datasets against which all other SST products (NOAA/AVHRR, 
SEVIRI, AMSRE, ..) are bias corrected. A suite of tools has been developed to monitor the 
efficiency of this correction on a daily basis. This presentation will describe the correction 
technique that has been developed, and show the validation results obtained after one year 
of experience, both on the regional (Atlantic) and global level.
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DYNAMICAL AND STOCHASTIC MODELLING FOR THE EVALUATION OF 
COASTAL OBSERVATIONAL NETWORKS IN THE BAY OF BISCAY
The exchange processes between continental shelves and the deep ocean involve energetic 
processes such as slope current variability, eddies and filaments. Unfortunately, these 
processes exhibit short time and space scales and are therefore difficult to observe. Our 
objective is to evaluate observational networks in the Bay of Biscay by a stochastic model-
ling method.  A baroclinic coastal ocean model is set up there during summer 2004. Two 
ensembles of simulations are analyzed, one with perturbations of the wind stress, and 
another one with perturbations of the density field. The ensemble spread is considered 
to provide a good proxy for the model error, given error assumptions such as the ones 
adopted here. The corresponding model error subspaces are explored, in order to specify 
their space and time characteristics. Then, several observation networks are defined and 
their performances are evaluated by studying the eigenvalue spectra and corresponding 
eigenvectors of the scaled representer matrix.
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SENSITIVITY OF THE GLOBAL OCEANIC CO2 SINK TO CHANGES IN 
ATMOSPHERIC FORCING
In spite of the large increase in atmospheric CO2 over the past few decades, numerous 
studies have reported long-term observations of seawater pCO2 that do not support an 
increasing air-sea CO2 flux over time. We used a global ocean biogeochemistry model to 
assess the response of the oceanic CO2 sink to rising atmospheric CO2 and to changes in 
winds and fluxes for 1948-2007.  We also analyzed available information including repeated 
surveys of pCO2 measurements and associated fluxes, and results from an inverse atmo-
spheric CO2 model. The observations and models show large temporal and spatial variabil-
ity in the rate of change of pCO2, including periods where seawater pCO2 increases faster 
than atmospheric CO2. We show some coherence between data and models that suggest a 
steady increase in the air-to-sea CO2 flux in the equatorial Indian ocean, North Pacific, and 
east Equatorial Pacific, and no change in the CO2 flux in the west equatorial Pacific and 
entire Southern Ocean since two decades. Globally, the process model shows no increase in 
the oceanic CO2 sink between 1980 and 2007 because of wind-driven changes in the physi-
cal transport, but this result remains poorly constrained by observations.
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CONTRASTING NORTH AMERICAN WINTERS AND NORTHERN EUROPE 
WINTERS - THE ROLE OF THE ATLANTIC AND PACIFIC OCEANS
Winter temperatures in Northwest Europe are typically 2-6°C warmer than air tempera-
tures in western North America. Traditionally this difference has been attributed to the 
northward transport of warm water by the Gulf Stream/North Atlantic Current, and the 
subsequent heat loss from the ocean to the overlying westerlies. However, an alternative 
mechanism involving orographic steering of surface winds and local ocean heat storage 
has also been cited as an explanation for the relative warmth of north-western Europe in 
winter. In this study we contrast atmospheric and oceanic conditions in the North Atlantic 
and North Pacific basins in order to assess the Gulf Stream’s contribution to mean west-
ern European temperatures, as well as to their interannual and decadal variability. The 
comparisons are carried using a variety of historical and reanalysis datasets, covering the 
past 50 years, combined with a simple heat balance model. The overall aim of our study is 
to establish whether there is a viable link between variability in the northward transport 
of heat by the Gulf Stream/North Atlantic Current and western European climate. AGU 
Member Number: 10660455
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OPTIMAL FILTERS FOR ESTIMATING SLOPE AND HIGHER-ORDER 
DERIVATIVES FROM ALONG-TRACK AND WIDE-SWATH ALTIMETRY
The rate of change or slope of the sea surface height from along-track altimetry is used to 
derive surface geostrophic currents; however, differentiation has high-pass characteristics 
that cause undesirable noise amplification. To mitigate the noise-enhancement effect 
on the accuracy of altimeter-derived velocities, along-track filtering is often applied to 
reduce the measurement noise and then the slope is estimated by a difference operation. 
Although these types of ad hoc methods have been successfully used for mesoscale stud-
ies, they do not optimally attenuate the white noise measurement error nor fully exploit 
the spatial resolution of the altimeter measurements.  Optimal filters that combine filter-
ing and differentiation can be derived that minimize the white noise signal while retaining 
second-order accurate approximation of the derivative on compact sampling stencils or 
grids. We show 1-D and 2-D versions of this class of optimal filters for estimating slope 
and higher order derivatives from along-track and wide-swath altimetry. Application of 
optimal filters to along-track and simulated wide-swath altimetry will be presented to 
highlight the efficacy of these filters for the altimetric study of velocity and vorticity fields.
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SPECIES-SPECIFIC SILICIFICATION RATES USING A NEW FLUORESCENT 
PROBE (PDMPO) IN THE SUB-ANTARCTIC AND POLAR FRONT ZONES (OF THE 
SOUTHERN OCEAN)
During the SAZ-SENSE cruise, conducted during the austral summer of 2007, we inves-
tigated the origin of the high autotrophic biomass accumulation regularly observed in the 
SAZ (Sub-Antarctic) south-east of Tasmania compared to the relatively poorer waters 
south-west of the island. As diatoms play an inordinate role in the Southern Ocean, the 
Si biogeochemical cycle was fully characterised during this cruise, with measurements 
of siliceous biomass, Si uptake and dissolution rates, and diatom taxonomic diversity. 
Complimentary to taxonomic identification, particular emphasis was put on the activity of 
key species in the silicification process. The recent development of new molecular markers 
(fluorescent hybridization methods) have made it possible to visualize important biogeo-
chemical processes such as biogenic silica production down to the level of individual cells. 
The new PDMPO-marker methodology allows quantification of the relative contribution 
of each cell or diatom species against total Si uptake rates by using image analysis in epi-
fluorescence microscopy. The first results of this new combined isotopic and fluorescent 
probe labelling will be presented here and will give fresh insights into who does what 
within the diatom community.

Lebonitte, J. T., Eckerd College, St. Petersburg, USA, lebonijt@eckerd.edu;
Nayegandhi, A., ETI Professionals/USGS, St. Petersburg, USA, anayegandhi@usgs
TOPOGRAPHIC-CHANGE ANALYSIS OF SANDY HOOK, NEW JERSEY, BASED ON 
LIDAR DATA
Three lidar surveys at Sandy Hook, New Jersey, acquired in October 2002, April 2005, and 
May 2007, were used to identify areas that had undergone significant topographic change.  
The first analytical step calibrated the three lidar datasets to ensure that vertical-elevation 
values did not change in areas where change was known not to have occurred, such as in 
parking lots, on tennis courts, and on roofs of flat buildings.  Next, elevation-difference 
maps were created, and areas with vertical change greater than 1 m were analyzed on a 
smaller scale.  The large elevation changes were mostly observed on the beach face along 
dunes, which were further analyzed for change in volume and surface area.The elevation-
difference map between the 2002 and 2005 surveys showed change that occurred because 
of erosion. The comparison between the 2005 and 2007 surveys revealed a period of depo-
sitional change.  Although there was erosion in the northeastern section, in the 2002 to 
2005 and the 2005 to 2007 survey comparisons, the difference map between the 2007 and 
2002 surveys showed the overall trend was depositional throughout the region.  

Leckie, R. M., University of Massachusetts, Amherst, USA, mleckie@geo.umass.edu;
Thomas, D. J., Texas A&M University, College Station, USA, dthomas@ocean.tamu.edu;
Peart, L., Joint Oceanographic Institutions, Inc., Washington, USA, lpeart@joiscience.org
TEACHING RAPID CLIMATE CHANGE USING EXAMPLES FROM THE 
GEOLOGIC RECORD - A DISCOVERY-BASED LEARNING MODULE FOR THE 
PALEOCENE-EOCENE THERMAL MAXIMUM
Science educators are increasingly incorporating aspects of climate change into primary 
and secondary school curricula, but teaching about climate change requires context from 
the geologic record.  How has the Earth’s climate varied in the past, and how does the 
current rate of climate change compare to ancient events?  We have created an inquiry-
based learning module focused on the Paleocene-Eocene Thermal Maximum (PETM), 
one of the most prominent and relevant examples of rapid global warming known in 
the geologic record.  The PETM occurred 55 million years ago and was characterized by 
global warming, significant changes in the carbon and hydrologic cycles, and a myriad 
of biotic responses.  Our learning module is based on two types of primary data - the 
“shipboard data” collected during Ocean Drilling Program coring operations aboard the 
JOIDES Resolution, as well as “shore-based” analyses.  The progression of the exercise al-
lows students to experience the initial discovery of the signature of the PETM in deep-sea 
sediments and then compile data collected from 9 deep-sea drill sites into a global picture 
to reconstruct the magnitude and scope of the event.

Lee, C., Stony Brook University, Stony  Brook, USA, cindy.lee@sunysb.edu;
Peterson, M. L., University of Washington, Seattle, USA, mlpmlp@u.washington.edu;
Wakeham, S. G., Skidaway Institute of Oceanography, Savannah, USA, Stuart.Wakeham@

skio.usg.edu;
Armstrong, R. A., Stony Brook University, Stony Brook, USA, rarmstrong@notes.

cc.sunysb.edu;
Cochran, J. K., Stony Brook University, Stony Brook, USA, kcochran@notes.cc.sunysb.edu;
Miquel, J. C., IAEA, Monaco, Monaco, J.C.Miquel@iaea.org;
Fowler, S. W., Stony Brook University, Stony Brook, USA, S.Fowler@free.fr;
Beck, A., Stony Brook University, Stony Brook , USA, Aaron.Beck@msrc.sunysb.edu;
Xue, J., Stony Brook University, Stony Brook, USA, Jianhong.Xue@msrc.sunysb.edu
PARTICULATE ORGANIC MATTER AND BALLAST FLUXES MEASURED 
USING TIME-SERIES AND SETTLING VELOCITY SEDIMENT TRAPS IN THE 
NORTHWESTERN MEDITERRANEAN SEA
Gravitational sinking of particulate organic carbon determines most of the rate at which 
the ocean absorbs CO2 from the atmosphere and sequesters it in the deep ocean.  
Prompted by suggestions that POC flux into deep water is influenced by ballast mineral 
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fluxes, we determined relationships among organic matter, calcium carbonate, opal, 
lithogenic material, and excess aluminum as part of the MedFlux project.  We measured 
fluxes of particulate components using a swimmer-excluding sediment trap that measures 
fluxes in a time-series mode or in a configuration that obtains settling-velocity profiles of 
particulate mass.  Distinct OM-ballast associations observed in particles sinking at a depth 
of 200 m imply that the ratio of organic matter to ballast is set in the upper water column, 
and the importance of different ballast types follows the seasonal succession of phyto-
plankton.  There was no relation between mass flux and satellite Chl values.  Dust appears 
to increase particle flux through its role in aggregation rather than in nutrient input that 
enhances productivity.  Particles must be at least half organic matter before their settling 
velocity is affected by ballast concentration.

Lee, G., Inha University, Incheon, Republic Of Korea, ghlee@inha.ac.kr;
Kim, G., Inha University, Inchoen, Republic Of Korea;
Sim, J., Inha University, Inchoen, Republic Of Korea;
Kim, M., Inha University, Inchoen, Republic Of Korea
WAVE EFFECTS ON SEDIMENT TRANSPORT ON THE TIDAL FLAT, GANGWHA, 
KOREA
Tidal flats of Incheon, Korea are located off the coast of the Han River mouth. The exten-
sive macrotidal mud flats, for which tidal range exceeds 9 m, are unique in that freshwater 
discharge during the summer wet season influences the region, while strong waves 
dominate resuspension and transport processes during winter. A field campaign initi-
ated to better understand imparting influences of these processes and a benthic pod was 
deployed in a tidal channel in Southern Gangwha tidal flats during November, 2006 and 
Septermber-October, 2007. Instrumentation on the pod includes one Acoustic Doppler 
Velocimeter, one Acoustic Backscatter System, and two Optical Backscatter Sensors. 
Sediment suspension mainly occurred during the accelerating phase of flood and ebb. On 
the other hand, deposition occurred during the slack after flood when waves were relative-
ly weak. When waves were stronger, wave-induced shear appeared to support sediment 
suspension even during the slack after the flood. This phenomenon has an important 
ramification on sediment budget on the upper reach of tidal flat.

Lee, I., National Museum of Marine Biology and Aquarium, Pingtung, Taiwan ROC, 
ihlee@nmmba.gov.tw;

Wang, Y., National Sun Yet-sen University, Kaohsiung, Taiwan ROC, yhwang@nsysu.edu.tw;
Liu, J. T., National Sun Yet-sen University, Kaohsiung, Taiwan ROC, james@mail.nsysu.edu.tw
INTERNAL TIDAL CURRENTS IN THE KAOPING SUBMARINE CANYON
Data from five comprehensive field experiments during years 2000-2006 were used to 
study the internal tidal flow pattern in the Kaoping Submarine Canyon (KPSC), Taiwan. 
The internal tides are large with interface displacements of about 200 m and maxima 
velocities of over 100 cm/s. They are characterized by a first-mode velocity structure 
with zero crossing at about 100 m depth. In the lower layer, the currents increase with 
increasing depth. Vertical phase shift is apparent, especially near the canyon head. Also, 
the density reaches the maximum at about the end of the flood currents, indicating a 
predominant standing wave pattern.

Lee, J., University of Florida, Gainesville, USA, jungwoo33@gmail.com;
Valle-Levinson, A., University of Florida, Gainesville, USA, arnoldo@ufl.edu;
Austin, J., University of Minnesota, Duluth, USA, jaustin@d.umn.edu;
Pringle, J., University of New Hampshire, Durham, NH, USA, jpringle@unh.edu
MODELING OF WIND-DRIVEN INTERACTIONS AT THE ESTUARY/OCEAN 
TRANSITION
This study focuses on the reciprocal influence that an estuary and its adjacent shelf exert 
under the influence of wind forcing. In particular, the bathymetric effects on the wind-
driven circulation at the transition between an idealized estuary and the adjacent ocean 
are studied with the Regional Ocean Modeling System (ROMS). Distinct simulations are 
performed to compare wind-driven patterns resulting over flat bottom, under various 
wind velocities, to those over bathymetry. The effects of density gradients are added to 
the patterns that arise for wind-driven flow over bathymetry.  Finally, the effects of tidal 
forcing are assessed.  The relative contribution of wind and density gradients is described 
in terms of the non-dimensional Wedderburn number, whereas the competition between 
tidal forcing and density gradients is depicted in terms of the vertical Ekman number.  
Results suggest that under most cases of Wedderburn and Ekman numbers tested, the 
flow is mildly affected by bathymetry.  The greatest bathymetric effects are observed at 
Ekman numbers of order 1, regardless of the Wedderburn number.

LEE, J., University of Florida, Gainesville, USA, junlee@coastal.ufl.edu;
SHENG, Y. P., University of Florida, Gainesville, USA, pete@coastal.ufl.edu
AN UNSTRUCTURED-GRID 3D HYDRODYNAMIC MODEL FOR SIMULATING 
ESTUARINE AND COASTAL HYDRODYNAMICS DURING NORMAL AND 
EXTREME EVENTS
An unstructured-grid hydrodynamic model is developed and applied to simulate estuarine 
and coastal circulation during normal conditions and extreme events. The model was 
developed using combined finite difference and finite volume methods for unstructured 
grids (both triangular and quadrilateral). While finite volume method is naturally ap-
plicable to unstructured grids, finite difference method is more efficient. In addition, this 

model combines Z-grid and sigma-grid in the vertical direction. Following the UnTRIM 
model, this new model solves the 3D equations of motion in the unstructured grid using 
the Eulerian Lagrangian Method without mode-splitting. The model was applied to simu-
late estuarine/coastal circulation during normal conditions and extreme events, i.e., storm 
surge and inundation during hurricanes in 2004/2005. While the Z-grid model and sigma-
grid model yielded similar results during normal conditions (tides for GOM), simulated 
storm surge and currents in shallow coastal regions from the Z-grid and sigma-grid mod-
els differ significantly. During periods with significant water level fluctuation, sigma-grid 
model yielded much more accurate water level and currents than the z-grid model, due to 
the inability of Z-grid to resolve the near-surface layer.
 

LEE, J. B., Cheju National Univerisy, Jeju, Republic Of Korea, jblee@cheju.ac.kr;
KIM, H. S., Cheju National University, Jeju, Republic Of Korea, kimhyeungsin@hanmail.net
TROPICAL SPECIES OCCURRENCE OF MARINE DINOFLAGELLATES IN THE 
ADJACENT SEA OF JEJU ISLAND (KOREA) AND THE EAST CHINA SEA BY 
GLOBAL WARMING
Jeju Island is located at the southern part of South Korea and placed at the East China 
Sea between the Changjiang estuary of China and the Kyushu Island of Japan. The adja-
cent waters of the island exhibit the influence of the Tsushima Warm Current which is 
a branch of Kuroshio Current. The ecosystem also shows subtropical and/or temperate 
characteristics. However tropical species have been easily observed among fishes, in-
vertebrates, and even macroalgae in coastal area. We have tried to find out an evidence 
of the changes from subtropical to tropical ecosystem by monitoring the assemblage of 
dinoflagellates from several stations for many years. Among them we identified fourteen 
dinoflagellates as tropical species; Ceratium praelongum, C. eniculatum, C. platycorne var. 
dilatatum, Dinophysis schuettii, D. miles var. schroeteri, D. diegens, D. cuneus, Histioneis 
highleyi, Dissodinium elegans, Pyrocyst hamulus var. hamulus, Oxytoxum constrictum, 
Ornithocercus magnificus, O. serratus, Podolampas palmipes . Most of them are newly 
recorded in Korean waters and originally found in tropics and even in Indean Ocean. The 
occurrence of these tropical species might be related to current changes of Kuroshio in 
terms of strength and direction, which happened by the changes of marine ecosystem due 
to global climatic changes.

Lee, K., Pohang University of Science and Technology, Pohang, Republic Of Korea, ktl@
postech.ac.kr;

Park, G., Pohang University of Science and Technology, Pohang, Republic Of Korea, 
pgh3715@postech.ac.kr

NO RECENT UPTAKE OF ANTHROPOGENIC CO2 BY THE EAST (JAPAN) SEA
Changes in the inventory of anthropogenic CO2 in the East (Japan) Sea were determined 
from high-quality alkalinity, total inorganic carbon, and nutrient data collected during 
three surveys in 1992, 1999, and 2007. A resulting mean annual uptake rate of anthropo-
genic CO2 during the period between 1992-1999 is 0.7 Â± 0.4 mol m-2 yr-1, which is in 
sharp contrast to a negligible rate of uptake of anthropogenic CO2 observed during the 
period between 1999-2007. Such considerable reduction in the uptake of anthropogenic 
CO2 could be attributed to reduced efficiency in the transport of anthropogenic CO2 to 
the interior of the East Sea during the recent years. Our observations indicate that minor 
disturbances in the global or regional climate system will potentially change the intensity 
of deep water formation, which directly affects the uptake of anthropogenic CO2 by the 
East Sea. Regular monitoring of carbon and hydrographic parameters in the East Sea will 
therefore provide information on variations that may occur in the global ocean at much 
longer time scales. In this way, the East Sea can serve as a site for monitoring decadal vari-
ability in oceanic CO2 uptake.

Lee, K. M., University of Washington, Seattle, USA, kml01@u.washington.edu;
Ogston, A. S., University of Washington, Seattle, USA, ogston@ocean.washington.edu;
Nittrouer, C. A., University of Washington, Seattle, USA, nittroue@ocean.washington.edu;
Allison, M. A., University of Texas Institute for Geophysics, Austin, USA, mallison@mail.

utexas.edu
EFFECT OF ABRUPT CHANGE IN SEDIMENT SUPPLY ON SMALL 
MOUNTAINOUS RIVER DELTAS:  ELWHA RIVER, WASHINGTON, USA
The 72-km Elwha River originates in the Olympic Mountain Range and discharges into 
the Strait of Juan de Fuca. Dams at 8 and 22-km from its mouth are scheduled for re-
moval. We hypothesize that prior to damming, sediment gravity flows were a dispersal 
mechanism for sediment and associated chemical constituents, and a dominant progra-
dation process of the delta. Studies in 2007 include observations of nearshore currents, 
water-column structure and suspended-sediment concentrations to evaluate circulation 
and sediment-transport capacity surrounding the peak-flow river plume. High-resolution 
multibeam bathymetry and backscatter mapping of the subaqueous delta was conducted 
to 120-m depth (40-km2). Preliminary results show: (1) the present plume has low con-
centrations (<10-mg/L) and disperses widely, (2) bed shear stresses can be high and have 
winnowed fine-grained material leaving a coarse seabed. Sediment dispersal under present 
restricted supply is broad, yet surfical and morphologic maps suggest sediment gravity 
flows may have actively focused sediment accumulation in the past. This provides a frame-
work for 2008 seismic, coring and process studies to further understand sediment budgets 
offshore of small mountainous rivers with and without sediment restrictions.
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Lee, S., University of Miami/CIMAS, Miami, USA, sang-ki.lee@noaa.gov;
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ENSO TELECONNECTION TO THE TROPICAL NORTH ATLANTIC
Studies have shown that the existence of El-Nio in boreal winter does not always guaran-
tee a warmer-than-normal tropical North Atlantic (TNA) condition the following spring-
summer. In part, this is due to instances where an interfering positive North Atlantic 
Oscillation (NAO) pattern strengthens the North Atlantic subtropical high (NASH) and 
increases the evaporative cooling over TNA, thus counteracting the opposite tendency 
emanating from the Pacific. Other potentially important factors include the changes in 
El-Nio and its teleconnection patterns in response to the decadal-to-multidecadal climate 
fluctuations that modulate the background mean state. In this study, we explore the ENSO 
teleconnection to TNA under the influence of decadal-multidecadal (global and regional) 
climate fluctuations by using a simplified linear baroclinic model (LBM) and the NCAR 
Community Atmospheric Model (CAM3) coupled to a slab mixed layer ocean model. 
Several sets of model experiments are performed by prescribing the global SSTs while 
using the slab ocean model to simulate the SSTs in the TNA region.

Lee, S. H., Korea Polar Research Institute, Incheon, Republic Of Korea, sanglee@kopri.
re.kr;
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CARBON AND NITROGEN UPTAKE RATES OF PHYTOPLANKTON FROM IN 
SITU INCUBATIONS UNDER THE SEA ICE IN THE CANADA BASIN
Although ongoing changes in climate and ice conditions are expected to alter the carbon 
and nitrogen uptake rates of phytoplankton as primary producers in the Arctic Ocean, 
recently a few measurements have been done in the Canada Basin. The expedition in 2005 
allowed us to provide a valuable data for the uptake rates of phytoplankton under the sea 
ice from in situ incubations, compare them with the 2002 data under different environmen-
tal conditions in the same basin, and form a backbone for any future discussion of impacts 
of global warming on the primary productivity in the region. The patterns of nutrient 
concentrations were similar, whereas the surface water temperature patterns were quite 
different between the two data sets in 2002 and 2005. Since stronger light intensity through 
the sea ice reached to the ice bottom in 2005, the carbon and nitrogen uptake rates of phy-
toplankton under the sea ice were higher in 2005 than in 2002. The mean f-ratio from this 
study in 2005 was 0.31 (Â±0.12) which is within the range in the Arctic Ocean.

Lee, T., NASA Jet Propulsion Lab, Pasadena, CA, USA, Tong.Lee@jpl.nasa.gov;
McPhaden, M. J., NOAA PMEL, Seatle, WA, USA, michael.j.mcphaden@noaa.gov
DECADAL VARIABILITY IN THE INDO-PACIFIC OCEAN INFERRED FROM 
SATELLITE DATA AND ECCO ASSIMILATION
The nearly one-and-a-half decades of coincident satellite observations of sea surface 
height (SSH) and vector wind are used to describe the decadal variability of the Indo-
Pacific region along with and an ECCO ocean assimilation product (http://ecco-group.
org). A near-coherent phase change of decadal SSH and wind is found over much of 
the Indo-Pacific region. The changes in the tropical Pacific tends to lead those in other 
areas. The trade winds in the Pacific and Indian Oceans are anti-correlated to each other. 
Associated with this is the anti-correlated variability in the strength of the shallow meridi-
onal overturning cells in the two oceans (the subtropical cells). Horizontal gyre circula-
tions in the subtropical and subpolar regions also experience near-coherent variation in 
their strengths. Atmospheric and oceanic linkages of these variations are discussed.

Lee, Y. J., Stony Brook University, Stony Brook, USA, leey@msrc.sunysb.edu;
Lwiza, K. M., Stony Brook University, Stony Brook, USA, klwiza@notes.cc.sunysb.edu
HYPOXIA IN LONG ISLAND SOUND; ANTHROPOGENIC OR CLIMATE 
INDUCED?
The factors controlling bottom dissolved oxygen (DO) in Long Island Sound (LIS) exhibit 
temporal and spatial changes. For non-summer seasons, the bottom DO is mainly driven 
by solubility. During summer, however, intensified stratification under weak wind condi-
tions leads to the depletion of bottom DO from the saturation level. Stratification plays a 
role in the variability of the bottom DO for the westernmost and shallow (<15 m) stations, 
but its importance diminishes at deep stations (>20 m). The bottom DO tends to reach 
its minimum concentration when bottom temperature is around 19~20 °C, although the 
temperature can rise up to 23 °C during summer. In most cases the recovery to saturation 
level is rapid at the beginning of fall, but not necessarily associated with the increase in 
wind mixing as previous studies have suggested. We propose that the bottom DO recov-
ery may be due to either microbial activity combined with the depletion of organic matter 
or horizontal exchange. Hypoxic volume is weakly correlated to summer wind, spring total 
nitrogen, chlorophyll a, river discharge, and winter precipitation. When all variables are 
combined in a multiple regression, the coefficient of determination is 0.96. When the total 
nitrogen is removed the coefficient of determination drops slightly to 0.87. This indicates 
that the duration and severity of hypoxia in the future, in addition to nitrogen loadings, 
will depend on climate-induced changes in the above mentioned factors.

Lee, Z., Naval Research Lab, Stennis Space Center, USA, zplee@nrlssc.navy.mil;
Rhea, J., Naval Research Lab, Washington DC, USA;
Gray, D., Naval Research Lab, Stennis Space Center, USA;
Kudela, R., UCSC, USA;
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Weidemann, A., Naval Research Lab, Stennis Space Center, USA;
Arnone, R., Naval Research Lab, Stennis Space Center, USA
HYPERSPECTRAL INHERENT AND APPARENT OPTICAL PROPERTIES OF AN 
INTENSIVE PHYTOPLANKTON BLOOM IN THE MONTEREY BAY
During a cruise in September 2006 in the Monterey Bay (CA), intensive phytoplankton 
bloom (concentration of chlorophyll in the vicinity of 500 mg/m3) was encountered. For 
waters with and without such intense phytoplankton accumulation, hyperspectral remote-
sensing reflectance (Rrs), absorption (a) and scattering coefficients (c) were measured with 
a handheld spectrometer (Spectrix) and ac_s (Wetlabs, Inc.), respectively. Phytoplankton 
pigment absorption coefficients (aph) were also measured after filtering water samples. 
Inverting Rrs to derive inherent optical properties (IOPs) of the major constituents was car-
ried out, and the derived values were compared with those from water samples in order to 
evaluate the performance and effectiveness of remote-sensing techniques to such extreme 
conditions. Spectral features of Rrs, a&c and aph spectra were compared and highlighted.

Lees, D. C., Littoral Ecological & Environmental Services, Leucadia, USA, dennislees@
earthlink.net;

Driskell, W. B., Seattle, USA, bdriskell@comcast.net
ARMORED MIXED-SOFT SEDIMENTS - DISTINCTIVELY DIFFERENT SEDIMENT 
PARADIGMS?
Based on studies from 1989 through 1996 evaluating effects of treatment of beaches oiled 
by the Exxon Valdez oil spill in Prince William Sound to evaluate effects of high-pressure 
washing on bivalve assemblages and sediments, we found that bivalve populations were 
severely injured. In 2002, we conducted a follow-up study to determine the extent of these 
injuries, gain insight into recovery rates, and try to understand factors causing lagging re-
covery. During this study, we found that sedimentary components and the biota in the het-
erogeneous soft sediments in the sound do not respond in accordance with the paradigms 
traditionally reported for homogeneous sediments. Relationships observed between median 
grain size, fines, organics, and biodiversity in these armored mixed-soft sediments differ 
substantially from those observed in homogeneous sediments. Although armored sediments 
apparently are widely distributed, paradigms describing their sedimentary and infaunal 
relationships apparently have not been reported previously and the importance of armoring 
has not been recognized in making sediment management decisions. We will demonstrate 
differences between the paradigms for these contrasting sediment types and explain the 
process underlying armoring.
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EFFECTS OF SUB-ACUTE DOMOIC ACID EXPOSURE ON GENE EXPRESSION IN 
THE VERTEBRATE CNS: IMPLICATIONS FOR HUMAN HEALTH
Domoic acid (DA) is a food web transferred algal toxin that is naturally produced by some 
diatoms of the genus Pseudo-nitzschia. It is responsible for a severe neurotoxic illness known as 
amnesic shellfish poisoning (ASP). Current monitoring practices have been effective at prevent-
ing acute DA poisoning events. However, little is known about the effects of sub-acute DA expo-
sure (levels below those shown to induce overt toxicity). There are growing concerns regarding 
the effects of sub-acute DA exposure particularly in coastal Tribal communities that subsistence 
fish on razor clams (a shellfish species known to retain DA for up to a year). The concern is that 
people are likely exposed to low levels of DA (20 ppm the regulatory limit) on a regular basis. In 
the present study, the zebrafish (Danio rerio) model was used to identify gene expression effects 
in the central nervous system (CNS) associated with both acute and sub-acute DA exposure. 
Differential gene expression as evidenced by microarray analysis was observed in the brains 
of both sub-acute and acute treatments compared to controls. The observed gene expression 
patterns indicated that sub-acute DA exposure was sufficient to impact the vertebrate CNS and 
that the mechanisms of DA toxicity may be different under conditions of acute versus sub-acute 
DA exposure. Collectively, these data suggest that zebrafish are a useful model for exploring the 
mechanisms of chronic algal toxin exposure relevant to the vertebrate CNS.

Legault, K. R., Ocean and Coastal Consultants, Gibbsboro, USA, kelly.rankin@earthlink.net;
Gorleski, E. S., Ocean and Coastal Consultants, Gibbsboro, USA, egorleski@ocean-
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EFFECT OF MANGROVE STANDS ON FLOODING VELOCITY HAZARD ZONES 
IN THE FLORIDA KEYS
Delineations between 100-year flooding velocity hazard and non-hazard zones were 
examined as a function of mangrove coverage for regions of the Florida Keys.  One-per-
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cent-chance annual storms can generate elevated water levels on the order of 4 m in the 
Florida Keys and often result in overland wave propagation.  For situations where the 
maximum elevation of an island is below the 1% SWEL elevation, the parameter of inter-
est governing overland wave propagation is vegetation rather than topography, with regard 
to the specification of velocity hazard zones.  Land-use practices, including the clearing of 
vegetation, may have an effect on coastal flooding.  Wave damping, static set-up and the 
extent of overland wave propagation as a function of the damping effects of vegetation was 
examined both spatially and temporally.  Velocity hazard delineations were mapped using 
FEMA’s CHAMP model as a framework to examine changes in zones with respect to the 
spatial scale of a mangrove stand as well as with temporal changes in mangrove coverage.  
Linear wave theory was applied to illustrate the effects of the additional damping force on 
overland wave propagation.

Legendre, L., CNRS Villefranche Oceanography Laboratory, Villefranche-sur-Mer, France, 
legendre@obs-vlfr.fr;
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PRIMARY PRODUCTION OF DISSOLVED AND PARTICULATE ORGANIC 
CARBON IN OCEANS
Total net primary production (PT) of marine phytoplankton includes recently fixed car-
bon in both particulate (PP) and dissolved (PD) components (PT=PP+PD). In the absence 
of PT or PD measurements, publications often assume that PD is negligible, particularly 
in eutrophic systems, or use the frequently-cited constant value PD/PT=13%, or select 
values that seem appropriate within the range of field observations (PD/PT=5 to 40%). A 
growing number of studies measure PD, or compute it from concomitant measurements 
of PT and PP. Common methods (mainly variants of the C-14 method used to measure 
PP) reflect a combination of direct release from intact phytoplankton, cell lysis, protozoan 
osmotrophy, grazing and excretion, and bacterial osmotrophy and excretion. Community 
composition and incubation conditions (light, temperature, nutrients and duration) may 
affect the overall and relative importance of these processes. In addition, filters used to 
separate particulate and dissolved matter may affect PP and PD. We present a meta-analy-
sis of >1000 published field values from contrasting marine ecosystems, recommend best 
methodological practices, and discuss the importance of PD in oceans and its biological 
and environmental controls.

Legg, S., Princeton University, Princeton, USA, Sonya.Legg@noaa.gov;
Klymak, J., University of Victoria, Victoria, Canada, jklymak@uvic.ca
INTERNAL HYDRAULIC JUMPS GENERATED BY TIDAL FLOW OVER A TALL 
STEEP RIDGE
The interaction between tidal currents and oceanic topography is known to provide 
a mechanism for transferring tidal energy into baroclinic motion. This mechanism is 
hypothesized to provide a significant fraction of the energy needed for deep mixing in 
the ocean. A subject of ongoing investigation is the partitioning of that baroclinic energy 
into motions likely to lead to mixing local to the topography and radiating internal waves 
which ultimately cause mixing elsewhere. Here we examine one process which may lead 
to local mixing, namely the generation of transient internal hydraulic jumps. These tid-
ally-driven jumps are predicted to occur when the vertical tidal excursion is large, which 
is shown to imply steep topographic slopes. The vertical length-scale of the jumps is pre-
dicted to depend on the flow speed such that the jump Froude number is of order unity. 
A series of numerical simulations explores the parameter space of topographic slope, 
barotropic velocity, stratification and forcing frequency.  Results agree with the theoretical 
predictions, with finite amplitude internal hydraulic jumps and overturning forming dur-
ing strong offslope tidal flow over steep slopes.

Lehman, P. W., CA Department of Water Resources, Sacramento, USA, plehman@water.
ca.gov;

Teh, S., University of California , Davis, USA, sjteh@ucdavis.edu;
Boyer, G., State University of New York, Syracuse, USA, gboyer@sfu.edu
MICROCYSTIS IN THE SAN FRANCISCO ESTUARY
The impact of the recently developed CHAB Microcystis on the San Francisco Estuarine 
food web is unknown. It is hypothesized that Microcystis contributed to a recent decline 
in fishery production directly through its toxicity or indirectly through its impact on the 
structure of the food web. To initially evaluate these hypotheses, phytoplankton, zoo-
plankton and fish were collected biweekly at 10 stations throughout the estuary in 2005. 
Microcystins in algal and animal tissue were measured by protein phosphate inhibition 
assay. Fish health was assessed by histopathology of fish tissue. Plankton community 
structure was determined from phytoplankton and zooplankton species composition. 
Microcystins were present at low concentrations throughout the food web. Higher mi-
crocystins concentration in striped bass than their prey inland silversides suggested toxins 
accumulated between trophic levels. Histopathology suggested fish were stressed and 
impacted by environmental toxins. There was no evidence that Microcystis affected zoo-
plankton biomass or species composition. Instead, Microcystis was associated with differ-
ent cyanobacteria across the estuary in the surface layer and different phytoplankton com-
munities at depth. Thus, even at low density Microcystis may influence fishery production.

Lehmann, M. F., University of Basel, Basel, Switzerland, moritz.lehmann@unibas;
Bender, M. L., Princeton University, Princeton, USA, bender@Princeton.EDU;
Barnett, B., Princeton University, Princeton, USA, bbarnett@Princeton.EDU;
Gelinas, Y., Concordia University, Montreal, Canada, ygelinas@alcor.concordia.ca;
Mucci, A., McGill University, Montreal, Canada, alm@eps.mcgill.ca;
Maranger, R., University of Montreal, Montreal, Canada, r.maranger@umontreal.ca;
Gilbert, D., Fisheries and Oceans Canada, Mont-Joli, Canada, GilbertD@dfo-mpo.gc.ca
AEROBIC RESPIRATION AND HYPOXIA IN THE LOWER ST. LAWRENCE 
ESTUARY: CONSTRAINTS FROM STABLE ISOTOPE RATIOS OF DISSOLVED 
OXYGEN IN THE WATER COLUMN
Along the Laurentian Channel, a large-volume water body displays persistent hypoxic 
conditions, with deep-water oxygen (DO) concentrations as low as 51 Î¼mol/L. The 
present DO deficiency is part of an ongoing trend that persists for at least the last seven 
decades, and can partly be ascribed to an increase in organic particle flux to the sea floor 
and enhanced bacterial respiration rates. The relative role of the benthic versus the deep 
pelagic environment as sites of DO consumption, however, remains uncertain. We report 
concentration and stable isotope measurements of dissolved oxygen in the estuary and 
the Gulf of St. Lawrence water column, which show a significant increase in the 18O/16O 
ratio with progressive DO depletion. We discuss the observed net O-isotope effect for 
community respiration in the deep layer of the estuary in terms of the relative importance 
of benthic versus water column respiration, and we will compare the findings based on the 
O-isotope approach with direct bacterial production measurements in the water column 
and reported estimates on benthic O2 fluxes for the St Lawrence system.

Lehmann, M. K., Dalhousie University, Halifax, Canada, mlehmann@dal.ca;
Fennel, K., Dalhousie University, Halifax, Canada, Katja.Fennel@dal.ca;
He, R., North Carolina State University, Raleigh, USA, rhe@ncsu.edu;
Wilkin, J., Rutgers University, New Brunswick, USA, wilkin@marine.rutgers.edu
A BIO-OPTICAL PRODUCT FROM A COUPLED BIO-PHYSICAL OCEAN 
CIRCULATION MODEL OF THE WESTERN NORTH ATLANTIC
Autonomous observation platforms supply information on the biological, physical and 
chemical state of the ocean that lends itself to validation of and assimilation into coupled 
bio-physical circulation models. However, conversions are necessary to relate observed 
quantities to modeled variables. Traditionally, this conversion is done to observations, for 
instance, relating the ratio of blue and green light intensity to chlorophyll concentration 
in the water. We implemented a coupled bio-physical Regional Ocean Model (ROMS) 
with bio-optical equations to produce fields directly comparable to routine observations 
from optical sensors on moorings, gliders, floats and satellites. We contrast modeled fields 
of water leaving radiance at standard wavelengths to corresponding fields from satellite 
sensors.

Lehner, S., German Aerospace Center, Wessling, Germany, susanne.lehner@dlr.de;
Brusch, S., German Aerospace Center, Wessling, Germany;
Schulz-Stellenfleth, J., German Aerospace Center, Wessling, Germany
WIND FIELD AND SEA STATE DERIVED FROM TERRASAR X IMAGES
TerraSAR-X is a new X-band radar satellite launched on June 15, 2007. In this mission an 
operational, space-borne synthetic aperture radar (SAR) system with very high spatial res-
olution is acquiring imaging modes like Stripmap, Spotlight and ScanSAR. The spacecraft 
is equipped with a phased array X-band SAR, which can operate in different polarisations 
and has furthermore beam steering capabilities. Due to its polarimetric and interferomet-
ric capabilities as well as the high spatial resolution of up to 1 m, the TerraSAR-X sensor is 
an interesting tool for coastal oceanography. An overview of several marine applications 
is given, e.g., current and ocean wave measurements, monitoring of morpho-dynamical 
processes and high resolution wind field retrieval. A combination of theoretical investiga-
tions adapting C band algorithms and the use of existing experimental data acquired by 
both airborne and ground based X-band radar is used to derive a new X band wind field 
algorithm. Case studies of wind and ocean wave parameter retrievals will be presented, 
e.g., based on TerraSAR-X scenes taken over the English channel and the coast of Florida.

Lehrter, J., USEPA ORD NHEERL Gulf Ecology Division, Gulf Breeze, USA, lehrter.john@
epa.gov;

Devereux, R., USEPA ORD NHEERL Gulf Ecology Division, Gulf Breeze, USA, devereux.
richard@epa.gov;

Eldridge, P., USEPA ORD NHEERL Western Ecology Division, Newport, USA, eldridge.
pete@epa.gov;

Beddick, D., USEPA ORD NHEERL Gulf Ecology Division, Gulf Breeze, USA, beddick.
david@epa.gov;

Fry, B., Department of Oceanography and Coastal Sciences, Baton Rouge, USA, bfry@lsu.
edu

SEDIMENT METABOLISM ON THE LOUISIANA CONTINENTAL SHELF
Rates of aerobic and anaerobic sediment metabolism were measured on the Louisiana 
Continental Shelf during 5 cruises in 2006 and 2007. On each cruise, 3-4 stations were 
occupied in regions of the shelf that experience summer bottom-water hypoxia. Net DIC, 
O2, N2, and nutrient fluxes across the sediment-water interface were measured in static 
core incubations. Sulfate and iron reduction rates were measured in vertical core cross-
sections. Sediment cores were also exposed to varying levels of light to assess the photo-
synthetic potential of benthic microalgae. Whole sediment metabolism was estimated via 
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a sediment diagenesis model. DIC fluxes did not vary greatly across the shelf with a range 
of 13 to 20 mmoles m-2 d-1. O2 and N2 fluxes ranged from 0 to -29 and 0 to 1.9 mmoles m-2 
d-1, respectively. Experimental and modeling results indicated sulfate and iron reduction 
were important carbon remineralization pathways. Surface sediments exposed to 0.5 to 
1.0% ambient light showed rapid increases in O2 indicating the potential for benthic pho-
tosynthesis. Sediment metabolism will be compared with rates of water-column metabo-
lism measured at the same stations.

Leinen, M., Climos, Inc., Alexandria, USA, mleinen@climos.com
CONDUCTING OCEAN FERTILIZATION IN A RESPONSIBLE WAY
The ocean science community, NGOs, government and the private sector are considering 
issues related to the potential of ocean fertilization to sequester CO2.  Most issues are sci-
entific and concern the efficacy or the side effects of ocean fertilization.  Uncertainty about 
how commercial ocean fertilization would be conducted has led to additional concern 
over the types and standards of measurement, independent verification, measurement of 
side effects, the availability of data from commercial fertilization projects, deployment in 
sensitive marine areas, and other issues. Ocean fertilization is likely to take place on the 
high seas beyond national jurisdictions.  There is as yet no clear international regulatory 
frameworks that apply directly to this activity.  This implies that a voluntary code of con-
duct might be helpful in identifying the standards of responsible behavior.  Other fields, 
like nanotechnology, have dealt with issues of ethics and responsibility in commercializa-
tion of scientific ideas.  Drawing on such examples, we propose elements that could be 
included in a code of conduct for responsible ocean fertilization experiments and activities 
related to commercialization

Leinweber, A., University of California, Los Angeles, Los Angeles, USA, leinweber@igpp.
ucla.edu;

Gruber, N., ETH, Zuerich, Switzerland, nicolas.gruber@env.ethz.ch;
Shipe, R., University of California Los Angeles, Los Angeles, USA
SEASONAL TO PENTADAL CARBON CYCLING IN SANTA MONICA BAY, CA
Time-series measurements of inorganic carbon, nutrients, and physical parameters were initi-
ated in 2003 on a bi-weekly basis in the upper 300m at a coastal site in Santa Monica Bay, CA.  
Our nearly 5 years of DIC measurements reveal a complex seasonal pattern with a tendency 
for a maximum in late winter to late spring and a minimum in early summer. The spring-time 
DIC maxima are associated with episodic and short-lived upwelling events that are in general 
followed by a short period with a moderate to strong decrease in DIC due to both CO2 out-
gassing and DIC uptake by phytoplankton, mainly diatoms. Our record also reveals a number 
of strong DIC drawdown events that occur in summer and fall, when nitrate is completely 
exhausted, for reasons not yet fully understood. Over the annual cycle, Santa Monica Bay is 
mostly undersaturated with respect to atmospheric CO2, constituting a net sink of the order 
of 0.5 mol C m-2 yr-1. Interannual variability in the time-series record is mainly driven by the 
frequency and strength of the spring-time upwelling events.

Leithold, E. L., North Carolina State University, Raleigh, NC, USA, leithold@ncsu.edu;
Blair, N. E., Northwestern University, Evanston, IL, USA, n-blair@northwestern.edu;
Childress, L. B., North Carolina State University, Raleigh, NC, USA, lbchildr@unity.ncsu.edu;
Brulet, B., North Carolina State University, Raleigh, NC, USA, brbrulet@ncsu.edu;
Thompson, C., North Carolina State University, Raleigh, NC, USA, uncgchemistry@

yahoo.com
SIGNALS OF LANDSCAPE DESTABILIZATION ON CONTINENTAL MARGINS—
COMPARISONS OF ORGANIC GEOCHEMICAL RECORDS FROM THE EEL AND 
WAIPAOA SHELVES
The sedimentary and geochemical signals of landscape destabilization are transmitted 
through small mountainous watersheds to the continental margins with particular ef-
ficiency, largely because such systems typically have little capacity for sediment storage.  
On the continental shelves offshore from both the Eel River in northern California and the 
Waipaoa River on the North Island of New Zealand, for example, historical deforestation 
is recorded by shifts in the concentration, age and isotopic composition of discrete plant 
fragments and organic matter bound to mineral grains.  These changes likely reflect per-
turbations in the residence time of OC within the watersheds and the surface mixed layer 
of the seabed, as well as the relative importance of the key processes of sediment produc-
tion: bedrock incision, shallow landsliding, and bank failure. Preliminary results indicate 
that the signals of earlier episodes of landscape destabilization are similarly preserved 
throughout the Holocene record of the Waipaoa margin.

Lelong, P., NorthWest Research Associates, Bellevue, USA, pascale@nwra.com;
Kunze, E., SEOS University of Victoria, Victoria, Canada, kunze@uvic.ca
INTERNAL TIDE GENERATION BY SURFACE-TIDE/EDDY INTERACTIONS
Internal tide generation by the interaction of surface (barotropic) tidal currents with bot-
tom topography is familiar and well-studied.  Internal tides can also be generated by the 
interaction of surface tidal currents with baroclinic geostrophic eddies.  Using a wave-tri-
ad approach, it is found that resonant generation of internal tides occurs if the eddy aspect 
ratio is comparable to that of a semidiurnal internal wave as is the case near 45 degree 
latitude.  The baroclinic tide will become of comparable energy to the barotropic tide in 
a time of order the inverse geostrophic shear Vx

-1.  Analytic solutions are complemented 
with results from a numerical model.

Leloup, J., RSMAS - Univ. Miami, Miami, USA, jleloup@rsmas.miami.edu;
Lengaigne, M., LOCEAN-IPSL, Paris, France, lengaign@locean-ipsl.upmc.fr
ENSO IN THE IPCC-AR4 MODELS: A MULTI-VARIABLE APPROACH
In a pilot study, the sea surface temperature (SST) of the equatorial Pacific was used to 
characterize the ENSO spatial signature in the models simulating the “Climate of the 20th 
century” (from IPCC-AR4). Using an original methodology based on self-organizing maps, 
which allows for intercomparison of all the models, common biases were identified be-
tween groups of models in the ENSO variability and during key-phases of El Niño and La 
Niña events (onset, peak, and termination). In the present study, a multi-variable approach 
(SST, precipitation and winds) is adopted to further identify the physical mechanisms 
explaining the similarities and differences in the ENSO characteristics simulated, both spa-
tially and temporally, for the pre-industrial conditions (picntrl) by the IPCC-AR4 models.

Lembke, C. E., University of South Florida, Center for Ocean Technology, St. Petersburg, 
USA, clembke@marine.usf.edu;

Weisberg, R. H., University of South Florida, College of Marine Science, St. Petersburg, 
USA, weisberg@marine.usf.edu;

Byrne, R. H., University of South Florida, College of Marine Science, St. Petersburg, USA, 
rbyrne@marine.usf.edu;

Russell, D. R., University of South Florida, Center for Ocean Technology, St. Petersburg, 
USA, rrussell@marine.usf.edu;

Patten, J., University of South Florida, Center for Ocean Technology, St. Petersburg, USA, 
jpatten@marine.usf.edu;

Farmer, A., University of South Florida, Center for Ocean Technology, St. Petersburg, 
USA, afarmer@marine.usf.edu;

Tilbury, G., University of South Florida, Center for Ocean Technology, St. Petersburg, 
USA, gtilbury@marine.usf.edu

UTILIZATION OF THE BOTTOM STATIONED OCEAN PROFILER FOR COASTAL 
OBSERVING APPLICATIONS ON THE WEST FLORIDA SHELF
The Bottom Stationing Ocean Profiler (BSOP) is an autonomous, freely drifting, vertically 
profiling vehicle designed for applications on the continental shelf.  By parking on the bot-
tom in between profiles, BSOP tends to maintain station under typical continental shelf 
conditions.  Designed and developed by the University of South Florida’s Center for Ocean 
Technology, BSOP carries sensors, collects, stores, and transmits data via a bi-directional 
satellite link, and may be reprogrammed in situ to alter mission objectives.  During the 
past several years, extensive offshore use in a multitude of deployment scenarios has dem-
onstrated the operational uses and limitations of the platform.  BSOP performance char-
acteristics and reliability illustrate the utility and potential importance of profiling vehicles 
for continental shelf applications as part of coastal ocean observing systems.

Lenes, J. M., University of South Florida, St. Petesburg, USA, lenes@marine.usf.edu;
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A KARENIA ODYSSEY: MODEL IMPLICATIONS FOR CURRENT AND FUTURE 
UNDERSTANDING
Arrival of iron-rich Saharan dust on the outer West Florida shelf each summer interrupts 
the normal seasonal succession of phytoplankton, from diatoms to microflagellates, of 
temperate and subtropical shelves. Instead, iron-starved diazotrophs fix the ubiquitous 
dinitrogen gas, passing this “new nitrogen” in the form of dissolved organic matter of 
Trichodesmium origin to toxic dinoflagellates for initial formation of extensive red tides of 
Karenia brevis as a ferroclimax seral stage in the fall. A coupled biophysical model, cued 
by satellite information and validated by in situ data, of phytoplankton competition among 
Trichodesmium, Karenia, diatoms, and microflagellates explores the relative importance 
of deep-sea, estuarine, ground water, decomposing diazotroph, benthic remineralization 
of diatom fallout, zooplankton excretion, and rotting fish nutrient supplies in the persis-
tence of a red tide beginning in August 2001. We applied the results to understanding the 
extensive travels of the 2007 Karenia population, with stop offs in Alabama, Jacksonville, 
Charleston, and Delaware.

Lenn, Y. D., Scripps Institution of Oceanography, La Jolla, CA, USA, yueng@coast.ucsd.edu;
Chereskin, T. K., Scripps Institution of Oceanography, San Diego, USA, tchereskin@ucsd.edu;
Sprintall, J., Scripps Institution of Oceanography, San Diego, USA, jsprintall@ucsd.edu;
McClean, J., Scripps Institution of Oceanography, San Diego, USA, jmcclean@ucsd.edu
SURFACE-LAYER EDDY FLUXES IN DRAKE PASSAGE ESTIMATED FROM 
OBSERVATIONS AND MODELS
Eddy fluxes of heat and momentum are important components of the momentum bal-
ance of the Antarctic Circumpolar Current (ACC) because eddies are thought to transfer 
heat poleward and momentum downward to depths where the surface-wind momentum 
input is balanced by bottom stress.  Frequent high-resolution shipboard acoustic Doppler 
current profiler and expendable bathythermograph measurements of velocity and tem-
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perature in the upper ocean are used to estimate eddy fluxes of heat and momentum in 
the surface layer of Drake Passage.  Fluxes are ensemble averaged along mean streamlines 
to improve statistical significance. The acceleration/decceleration due to the eddy momen-
tum flux divergence  coincides with the merging/diverging filaments of the ACC fronts.  
Significant along-stream eddy heat fluxes are observed in the Polar Front.  The observa-
tions are compared to output from a tenth-degree, 40-level simulation of the  Parallel 
Ocean Program (POP) model.  Preliminary calculations show that the model has a similar 
distribution of eddy kinetic energy to the observations, although the absolute values are 
somewhat smaller.

Lentz, S. J., Woods Hole Oceanographic Institution, Woods Hole, USA, slentz@whoi.edu
A BRIEF OVERVIEW OF INNER SHELF CIRCULATION AND DYNAMICS
Recent progress in our understanding of the inner shelf circulation and dynamics is re-
viewed. The inner shelf is the region between the surf zone, dominated by surface gravity 
waves, and the mid shelf, dominated by wind forcing (water depths of ~ 5 - 50 m). The 
inner-shelf circulation is central to a wide range of interdisciplinary processes, including 
coastal upwelling of nutrients, the movement of organisms between estuarine or inter-
tidal waters and the mid shelf during different life cycle stages, the on-offshore movement 
of sediment, the offshore dispersal of pollutants, and the deposition of contaminants such 
as oil spills onto beaches. Previous studies have focused on along-shelf wind stress as the 
primary forcing mechanism of inner-shelf cross-shelf circulation. However, recent studies 
indicate the inner-shelf cross-shelf circulation is forced primarily by surface gravity waves 
(undertow) and cross-shelf wind stresses, not along-shelf wind stresses. The vertical struc-
ture of the wave-driven circulation over the inner shelf is different from the surf zone due 
to the earth’s rotation. Stratification enhances the wind and wave-driven exchange flow 
but the dynamics of the stratified response are unclear.

LEON, J. G., Univ Nacional de Columbia, Sede Palmira, Colombia, jgleonh@palmira.unal.
edu.co;

SEYLER, F., IRD, Brazilia, Brazil, frederique.seyler@ird.fr;
BONNET, M. P., IRD, Brazilia, Brazil, bonnet@ird.fr;
CALMANT, S., IRD, Brazilia, Brazil, stephane.calmant@ird.fr
RATING CURVE IN THE UNGAUGED CAQUETA BASIN COMBINING 
ALTIMETRY-DERIVED WATER STAGES AND DISCHARGE PROPAGATED FROM 
REMOTE STATIONS
Provide distributed discharges is a major task of hydrological monitoring. However, fewer and 
fewer in-situ measurements are collected each year wherever over the world. From the last 
two years, virtual gauge stations have been proposed to increase the density of hydrological 
monitoring network in Amazon basin (Leon et al. 2006).  In spatial hydrology a virtual sta-
tion is considered as any crossing of water body surface (i.e., large rivers) by radar altimeter 
satellite Tracks. We present rating curves obtained for thirteen virtual gauge stations at the 
main stream of Caqueta Basin, a poorly gauged basin in the Colombian Amazon basin. 
Water stages have been derived from satellite altimetry (T/P and ENVISAT). Discharges 
were propagated at the location of the satellite tracks from remote gauging stations using 
a 1D Muskingum-Cunge model. Validation has been conducted by comparing the results 
with stages and discharges measured at five in-situ gauges available on the Caqueta main 
stream. Outflows errors range from 10% to 20% between the upper basin and the lower basin 
respectively. The method proposed by Leon et al. (2006) to deduce zero flow depth at virtual 
stations was applied and its allows to find mean absolute differences  less than 1.1 m between 
estimated and measured zero flow depth. Finally, a 1,2 x 10-4 m.m-1 mean bottom slope  has 
been obtained for the 730 km long reach of the considered stream.

Leon, L. K., Queens College CUNY, Flushing, USA, lleon100@qc.cuny.edu;
Stewart, G., Queens College, CUNY, Flushing, USA
Marchese, P., Queensborough Community College, Bayside, USA
Zheng, Y., Queens College, CUNY, Flushing, USA
A SNAP-SHOT LOOK AT THE 210PO-210PB BALANCE IN WESTERN LONG 
ISLAND SOUND
We measured Lead-210 and Polonium-210 as well as physical water quality parameters 
during a 6-day cruise in late June, 2006 between Oyster Bay and Throgs Neck Bridge in 
the Narrows of Western Long Island Sound. Preliminary results indicate a well mixed 
water column with high levels of re-suspended sediment carrying excess lead-210. One 
significant hydrological feature observed was a well-defined border between two distinct 
water masses north of Hempstead Harbor, in the area of the Hempstead Sill. The western 
mass was dominated by a high sediment load and low fluorescence, whereas the eastern 
counterpart displayed higher biological productivity. Elemental analysis is underway to 
confirm this observation. This study is an attempt to expand on previous observations on 
estuarine circulation using natural radionuclides conducted during the 1970’s in Eastern 
Long Island Sound.

Leonard, L. A., University of North Carolina Wilmington, Wilmington, USA, lynnl@
uncw.edu;

Croft, A. L., University of North Carolina Wilmington, Wilmington, USA, crofta@uncw.edu;
Childers, D. L., Florida International University, Miami, USA, childers@fiu.edu;
Solo-Gabriele, H., University of Miami, Miami, USA, hmsolo@miami.edu
OBSERVATIONS OF PLANT FLOW INTERACTIONS IN THE RIDGE AND 
SLOUGH LANDSCAPE OF EVERGLADES NATIONAL PARK

Standing biomass exerts considerable control over flow dynamics on the surfaces of 
coastal wetlands. This presentation will examine surface hydrodynamics and plant-flow 
interactions in the freshwater wetlands of Everglades National Park. During the wet sea-
sons between 2002 and 2007, we routinely measured all 3 velocity components at slough 
and ridge sites located in upper Shark River Slough. Flow velocities were usually less than 
2 cm/s with higher velocities typically occurring in the sloughs compared to the sawgrass 
ridges (0.50 cm/s and 0.34 cm/s, respectively). In both settings, flow characteristics were 
strongly affected by the distribution of biomass in the water column; particularly in the 
slough where both emergent and submerged vegetation were present. Vertical flow 
profiles and series of clearing experiments showed that flow speeds can increase by as 
much as three times when submerged biovolume (e.g. utricularia spp. and periphyton) is 
removed. Interestingly, the presence of emergent stems, did not appreciably affect mean 
flow speed. These results suggest that both seasonal changes in water level and biovolume 
control flow in the Everglades.

Leong, D. N., Dalhousie University, Halifax, Canada, doris.leong@dal.ca;
Ross, T., Dalhousie University, Halifax, Canada;
Lavery, A., Woods Hole Oceanographic Institution, Woods Hole, USA;
Moum, J. N., Oregon State University, Corvallis, USA
ASSESSING THE ISOTROPY OF TURBULENCE USING BROADBAND ACOUSTICS
Acoustic backscatter returns from turbulent oceanic microstructure have the potential 
to remotely describe temperature and salinity variations and identify turbulent dissipa-
tion rates. Oceanic turbulence models that relate acoustic backscatter levels to turbulence 
parameters generally assume that turbulence is isotropic, and there is a lack of experimen-
tal data to confirm or dispute this. Verifying isotropy or anisotropy is crucial to refining 
turbulence models and advancing reliable acoustic detection of turbulence. Broadband 
(150-600kHz) acoustic scattering measurements were performed over the New Jersey 
continental shelf, observing the passage of internal waves and their turbulent wakes. To 
address scattering anisotropy, the instrument collected data in both horizontal and vertical 
looking modes while tracking a wave train. In most locations, the acoustic spectra are gen-
erally flat or increasing with frequency, and are not consistent with scattering dominated 
by temperature microstructure. Some locations, however, do show an expected spectral 
roll-off for turbulent scattering. Preliminary comparisons between vertical and horizontal 
data show similar spectral levels and frequency dependence, suggesting that if the scatter-
ing is due to turbulence, the turbulence is isotropic.

Leong, S. C., Hydrospheric Atmospheric Research Center, Nagoya University, Nagoya, 
Japan, sandric@hyarc.nagoya-u.ac.jp;

Hosaka, T., Japan Science Technology Corporation, Nagoya University, Nagoya, Japan;
Saino, T., Hydrospheric Atmospheric Research Center, Nagoya University, Nagoya, Japan
PHYSIOLOGICAL RESPONSES AND PRODUCTION OF PHYTOPLANKTON 
DETERMINED FROM VARIABLE FLUORESCENCE QUANTUM YIELD
Biological processes of phytoplankton in the ocean play a dominant role in controlling 
the global carbon cycle. Understanding the variability in the physiological characteristics 
of phytoplankton could enhance the ability in predicting productivity, and thus lead to 
a better understanding in the influence of phytoplankton on global cycling. The present 
study examined the variability in physiology and productivity of phytoplankton in Sagami 
Bay, Japan using the fast repetition rate fluorometer (FRRF), and investigated the possible 
causes of the variations in these parameters. Diel variations in the functional absorption 
cross-section (SPS2), photochemical quantum efficiency (Fv/Fm) and productivity were 
observed. FRRF profiles also showed distinct near-surface quenching. These observations 
can be viewed as a strategy on balancing carbon fixation and light absorption. Moreover, 
light availability was shown to be an important factor contributing to the varying Fv/Fm 
and SPS2. The varying productivity observed could be a result of the Fv/Fm and SPS2 
gradients observed. The effect of environmental conditions on phytoplankton physiology 
observed using the FRRF technique could narrow the gap in our ability to estimate and 
predict primary productivity.

Leonov, D. A., University of Washington, Seattle, USA, dleonov@u.washington.edu;
Kawase, M., University of Washington, Seattle, USA, kawase@ocean.washington.edu
SILL DYNAMICS AND FJORD DEEP WATER RENEWAL: IDEALIZED MODELING 
STUDY
Fjord exchange circulation and its response to abrupt changes in forcing is examined by 
means of an idealized modeling experiment. Puget Sound, a fjord-type estuary in western 
North America (State of Washington), is the main context for this study. Parameters of 
the idealized model are representative of the entrance sill at Admiralty Inlet and the Main 
basin of the Sound. Sensitivity to some of the model parameters relevant to a 3D realistic 
model is discussed. An idealized tidal forcing with fortnightly modulation drives a quali-
tatively realistic cycle of exchange circulation while the other boundary conditions are 
kept fixed in time. The cycle is characterized by fortnightly pulses of deep water intrusions 
with a sharp front at the leading edge and reversed circulation cells below the sill depth 
developing between the intrusions. This basic state is then perturbed and response of the 
circulation to abrupt changes in oceanic salinity and river discharge is examined. Sudden 
increase in river discharge is shown to prevent onset of the intrusions.
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Lerberg, E. W., Virginia Institute of Marine Science, Gloucester Point, USA, waterson@
vims.edu;

Canuel, E. A., Virginia Institute of Marine Science, Gloucester Point, USA, ecanuel@vims.edu;
Kuehl, S. A., Virginia Institute of Marine Science, Gloucester Point, USA, kuehl@vims.edu;
Dickhut, R. M., Virginia Institute of Marine Science, Gloucester Point, USA, rdickhut@

vims.edu;
Wakeham, S. G., Skidaway Institute of Oceanography, Savannah, USA, stuart.wakeham@

skio.usg.edu;
Bianchi, T. S., TAMU, College Station, USA, tbianchi@tamu.edu
EXAMINATION OF ORGANIC MATTER IN SEDIMENT CORE RECORDS TO 
ELUCIDATE ANTRHROPOGENIC IMPACTS WITHIN THE SACRAMENTO-SAN 
JOAQUIN RIVER DELTA, CA
Sediment core records of organic biomarkers and stable and radiocarbon isotopes provide 
historical information of how anthropogenic activities have altered the sources, amount 
and “ages” of organic carbon within ecosystems. Anthropogenic impacts including 
changing land-use practices have impacted systems like the San Francisco Bay and its 
associated Delta. For this study, sediment cores were collected within the San Joaquin and 
Sacramento Rivers as well as reference sites representing marsh and agricultural tracts. 
Downcore profiles of organic biomarkers and stable isotopes were used to elucidate 
changes in organic matter sources over time. Radionuclides (137Cs, 210Pb) and organic 
pesticides (bromodiphenyl ethers (BDE) and DDE (a degradation product of DDT) were 
used to estimate sediment accumulation. Together, biomarkers and anthropogenic organic 
compounds document shifts in the relative abundance of carbon from aquatic, terrigenous 
and anthropogenic sources in response to changes in land use and human activities over 
historical timescales. By examining sediment records we can better understand how 
anthropogenic activities impact carbon cycling within coastal ecosystems.

Lerczak, J. A., Oregon State University, Corvallis, USA, jlerczak@coas.oregonstate.edu;
Geyer, W. R., Woods Hole Oceanographic Institution, Woods Hole, USA, rgeyer@whoi.edu;
Scully, M. E., Woods Hole Oceanographic Institution, Woods Hole, USA, mscully@whoi.edu
THE TIME-DEPENDENT SECONDARY CIRCULATION IN A STRAIGHT, 
PARTIALLY-STRATIFIED ESTUARY
Observations are analyzed to quantify the structure of the cross-channel (secondary) 
circulation in the Hudson River estuary and its dependence on tidal amplitude and fresh-
water discharge, at a cross-section where forcing due to curvature is insignificant.  For 
all conditions, the secondary circulation is asymmetric, with strong flows (~20 cm/s) 
during flood tide and weak flows during ebb.  The structure of the flow is independent of 
discharge, but dependent on tidal amplitude.  During weak tides (strong stratification), 
secondary flow has a mode-two structure during flood.  Fluid flows to the channel from 
the western flank at the top of the bottom boundary layer and returns to the flank at the 
surface and the bottom.  During strong tides (weak strat.), when the flood boundary layer 
reaches the surface, secondary flow has a mode-one structure, with surface flow towards 
the channel and bottom flow towards the flank.  Advection due to secondary flow is a sig-
nificant term in the along-estuary momentum budget during strong tides, but not during 
weak tides.  However, cross-channel advection is a significant term in the salt balance for 
both strong and weak tides.  In particular, during weak tides, vigorous mixing of stratified 
fluid occurs where the pycnocline intersects the bottom boundary layer on the flank.  This 
mixed water is injected into the channel interior below the pycnocline.  Bottom and sur-
face waters are drawn towards the flank by entrainment and Ekman forcing.

Lermusiaux, P. F., MIT, Cambridge, USA, pierrel@mit.edu
SCIENTIFIC AND OPERATIONAL OCEAN MODELING AND DATA 
ASSIMILATION
The impacts of human activities on the ocean are increasingly global. To successfully 
coexist with the ocean and utilize marine resources, our civilization needs to monitor and 
predict the impacts of our activities, and to develop efficient ocean observing systems. 
Better scientific understanding and better forecasting of environmental impacts requires 
synergies between ocean predictions and observations. Important feedbacks include 
models that learn from and adapt to data, and sampling plans that learn from and adapt 
to model estimates. Such integrated ocean observing and prediction systems consist of a 
large set of coupled components,  from the data utilized to the numerical schemes, and 
from the methods employed to the scientific approach of the modeler. All of these com-
ponents can have a large impact on the outcomes. Examples and results will be provided 
for physical, biogeochemical and acoustical ocean dynamics and processes in eastern and 
western coastal US regions, from tidal scales and sub-mesoscales to mesoscales. Recent 
technical results in adaptive data assimilation, uncertainty estimations, bias corrections, 
model comparisons and multi-model fusions will be illustrated.

Lessard, E. J., School of Oceanography, University of Washington, Seattle, USA, elessard@
u.washington.edu;

Frame, E. R., School of Oceanography, Seattle, USA, eframe@u.washington.edu
THE INFLUENCE OF THE COLUMBIA RIVER PLUME ON PATTERNS OF 
PHYTOPLANKTON GROWTH, GRAZING AND CHLOROPHYLL ON THE 
WASHINGTON AND OREGON COASTS
As part of the RISE program to examine the role of the Columbia River plume on pro-
ductivity on the Washington and Oregon shelves, we examined the spatial and temporal 
patterns and controls of phytoplankton growth, microzooplankton grazing and chloro-

phyll.  Rates were measured on four cruises in the summers of 2004-2006, with highly 
variable upwelling conditions within cruises and between years.  Phytoplankton growth 
rates ranged from <0 to 1.8 d-1, and appeared to be limited by nitrate; however, substantial 
rates were sometimes maintained at zero nitrate, supported by plume-supplied regener-
ated nitrogen.  Shelf-wide, grazing rates on larger phytoplankton were significant but 
lower than growth rates, contributing to phytoplankton biomass accumulation patterns.  
Growth rates were not consistently higher off the Washington than Oregon coasts, and 
the often higher chlorophyll in Washington waters was in part due to differential graz-
ing and carbon to chlorophyll ratios. New plume water was conducive to phytoplankton 
growth but unfavorable to microzooplankton.  The highest growth and lowest grazing 
rates were found in the new plume, contributing to the formation of very high chlorophyll 
often observed near the river mouth.

Lessard-Pilon, S. A., The Pennsylvania State University, University Park, PA, USA, sal275@
psu.edu;

Porter, M. D., The Pennsylvania State University, University Park, PA, USA, mdp5020@
psu.edu;

Fisher, C., The Pennsylvania State University, University Park, PA, USA, cfisher@psu.edu
CHANGES AT COLD SEEP COMMUNITIES OVER THE COURSE OF ONE YEAR 
QUANTIFIED USING PHOTOMOSAICS AND GIS
Two chemosynthetic communities were studied in the Atwater Valley 340 lease block of 
the Gulf of Mexico (depth 2200 meters).  One community, a 70 m2 mussel bed, was domi-
nated by Bathymodiolus brooksi.  The densest populations of mussels were wedged near 
cracks in the carbonate rock substrate, surrounded by mussel shells and clusters of tube-
worms.  High population levels of anemones, crabs, holothuroids and shrimps were asso-
ciated with the live mussels.  The second community was composed of dense patches of B. 
brooksi, white bacterial mats and associated fauna along a 50 m brine flow.  Photomosaics 
of these communities were compiled from images collected in May 2006 and June 2007.  
The photomosaics were georeferenced, digitized and analyzed using multivariate and 
ordination techniques to identify associations among the animals at these communities 
and allow comparisons between years.  Although there was little gross change in the 
community compositions, recognizable groups of mussels within both aggregations have 
shifted positions, juvenile mussel population levels have decreased, and bacterial mats on 
and near the mussels are reduced in size from 2006 to 2007.

Lettenmaier, D. P., University of Washington, Seattle, USA, dennisl@u.washington.edu
IMPLICATIONS OF THE NRC DECADAL REVIEW FOR A SWATH ALTIMETRY 
MISSION
In 2004, the National Research Council initiated a Decadal Survey of Earth Science and 
Applications from Space (ESAS) to generate consensus recommendations from the earth 
science community for future spaceborne earth observation satellite missions. The review 
was structured around seven thematically organized study panels, and an executive com-
mittee which was responsible for synthesizing the results of deliberations of each of the 
thematic panels into an overall set of recommendations. Of the thematic panels, the panel 
on Water Resources and the Global Hydrologic Cycle was most directly involved in con-
siderations of a possible swath altimetry mission (recognizing that other panels, notable 
climate, had an interest as well). In early 2007, the final ESAS report  recommended 17mis-
sions over the time frame through 2020. Among the mission concepts considered by the 
water cycle panel, swath altimetry was the second priority (soil moisture was the highest). 
The high priority afforded a swath altimetry mission was mostly because a) it would pro-
vide observations of the dynamics of inland waters (lakes, reservoirs, rivers, and wetlands) 
at spatial and temporal scales that have never before been available, and b) it would produce 
information about near-coastal circulation, eddies in the open ocean, and bathymetry that 
cannot be provided by current generation track altimeters. Implications of the ESAS rec-
ommendations to planning of a swath altimetry mission are further discussed.

Leuliette, E. W., NOAA/Laboratory for Satellite Altimetry, Silver Spring, USA, Eric.
Leuliette@noaa.gov

INTERPRETING THE SEA LEVEL RISE RECORD FROM SATELLITE ALTIMETRY
The TOPEX/Poseidon, Envisat, and Jason-1 satellite altimeter missions provide a 15-year 
record of global sea level rise, which shows a rate of 3.2 ± 0.4 mm/year with significant 
interannual variability. Despite evidence of the accelerated melt of continental glaciers, the 
rate of sea level rise since mid-2004 has been much lower, 1.5 to 2.0 mm/yr, close to the 
20th century rate determined by tide gauges. We present a new error analysis of the sea 
level record and a calibration using a tide gauge network. An important goal of climate 
studies is to determine the relative contribution of steric (heating and salinty) and eustatic 
(melting ice, runoff, etc.) sea level rise and to understand how and why these contributions 
vary. Concurrent measurements from the Argo array of profiling floats and the GRACE 
gravity mission, which respectively measure steric and eustatic changes, provide an inde-
pendent measure of total sea level change. The accuracy of satellite gravity measurements 
varies significantly with spatial wavelengths. We present a spectral analysis of recent 
altimetry, hydrographic, and satellite gravity measurements and compare these results to 
output from GFDL and ECCO models. We also comment on whether the measurements 
are consistent with a reduction in the rate of ocean heat storage.

Levin, L. A., Scripps Institution of Oceanography, La Jolla, USA, llevin@ucsd.edu;
Ziebis, W., University of Southern California, Los Angeles, USA, wziebis@usc.edu;
Mendoza, G., Scripps Institution of Oceanography, La Jolla, USA, guillmendoza@hotmail.com;
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Thornhill, D., Auburn University, Auburn, USA, thornhill.dan@gmail.com;
Halanych, K., Auburn University, Auburn, USA, ken@auburn.edu;
Lee, R., Washington State University, Pullman, USA, rlee@mail.wsu.edu;
Washington, T., Scripps Institution of Oceanography, La Jolla, USA;
Thurber, A., Scripps Institution of Oceanography, La Jolla, USA, athurber@ucsd.edu
DORVILLEIDAE AT METHANE SEEPS: A MODEL FOR UNDERSTANDING 
DIVERSITY ON THE CONTINENTAL MARGIN
Much of the faunal diversity on continental margins is associated with relatively small-
scale habitat patches that have varying abiotic and biotic conditions. Methane seeps are 
one example of highly sulfidic habitat patches on the margin. Dorvilleid polychaetes have 
a predilection for these sulfidic settings and multiple species in the genera Ophryotrocha, 
Parougia and Exallopus co-occur at Pacific methane seeps. We combine ecological, geo-
chemical, physiological and phylogenetic approaches to explore the role of sulfide in driv-
ing patterns of niche partitioning and evolutionary relatedness.  Dorvilleid abundance and 
distribution, stable isotope values, environmental sulfide concentrations, and settlement 
preferences reveal partitioning of species based on geography, water depth, habitat (clam 
bed, microbial mat), diet, sulfide tolerance, and dispersal ability. Colonization patterns 
determined from short-term colonization tray deployments with manipulated sulfide 
levels reflect local habitat composition. Dorvilleid species at seeps are represented by 
several distinct evolutionary clades. Clades reflect geographic distributions, habitat affini-
ties, and/or reproductive constraints but not uniform sulfide tolerances; instead congeners 
exhibit divergent trophic and sulfide preferences.

Levine, E. R., NUWC, Autonomous Systems Dept., Newport, USA, levineer@npt.nuwc.
navy.mil;

Cray, B., NUWC, Autonomous Systems Dept., Newport, USA, crayb@npt.nuwc.navy.mil
THE NUWC AUTONOMOUS OCEAN PROFILER FOR COASTAL NETWORKS 
AND OPERATIONAL OCEANOGRAPHY
This robotic profiler contains an underwater winch and data acquisition system that cycles 
vertically through a portion of the water column, and is linked via a www network.  It is 
based on the Donaghay and Sullivan ORCAS profiler, commercialized by WetLabs, in close 
cooperation with NUWC and Subchem. For our applications, the profiler has been outfit-
ted with acoustic vector sensors (Wilcoxon VS-205) along with supporting environmental 
sensors.  Each acoustic vector sensor measures acoustic pressure, and the three compo-
nents of acoustic particle acceleration, as well as its orientation, in the frequency band from 
3-6500 Hz.  Three environmental sensors are integrated into the profiler, a Nortek Vector 
velocimeter sampling three current velocity components and characterizing surface waves, 
a Seabird FastCAT CTD sampling conductivity, temperature, and depth, and a Wetlabs 
fluorometer-turbidity sensor, which measures both chlorophyll-a and turbidity. Results 
from recent tests in Dodge Pond and Narragansett Bay are discussed. 

Levine, M. D., Oregon State University, Corvallis, USA, levine@coas.oregonstate.edu;
Kuebel Cervantes, B. T., Oregon State University, Corvallis, USA, bkuebel@coas.oregon-

state.edu
INTERNAL TIDE ON THE OREGON SHELF
The internal tide is a ubiquitous feature of continental shelves.  The generation is due to the 
interaction of the barotropic tide with topography, such as the steep and rough continental 
slope.  We analyzed velocity time series measured by moored Doppler profilers at 9 locations 
on the Oregon shelf.  The long term vertically-averaged observations are generally consistent 
with the modeled M2 barotropic tide derived from the Topex/Poseidon altimeter.  The long 
term internal tide, estimated by subtracting the barotropic, is found to be consistent with 
propagation from the northwest, a direction that is not perpendicular to the topography. he 
temporal variability of the broader semidiurnal tidal band (including both M2 and S2) was 
also analyzed.  The observed variability is presented, and the possible relationship to non-
tidal forcing and stratification variations is discussed. he vertical shear of internal tide plays a 
potentially important role in mixing on the shelf, especially when the tide becomes nonlinear.  
The contribution of the internal tide to shelf circulation is discussed.  

Levine, N. M., MIT-WHOI Joint Program, Woods Hole, USA, nlevine@whoi.edu;
Toole, D. A., Woods Hole Oceanographic Institution, Woods Hole, USA, dtoole@whoi.

edu;
Neeley, A. R., Bermuda Institute of Ocean Sciences , St. George’s, Bermuda, aimee.nee-

ley@bios.edu;
Dacey, J. W., Woods Hole Oceanographic Institution, Woods Hole, USA, jdacey@whoi.

edu;
Doney, S. C., Woods Hole Oceanographic Institution, Woods Hole, USA, sdoney@whoi.

edu;
Bates, N. R., Bermuda Institute of Ocean Sciences , St. George’s, Bermuda, nick.bates@

bios.edu;
Moran, M. A., University of Georgia, Athens, USA, mmoran@uga.edu
BACTERIALLY DRIVEN DIURNAL CHANGES IN THE UPPER OCEAN SULFUR 
CYCLE
Dimethylsulfide (DMS) is a climatically relevant trace gas produced and cycled by the sur-
face ocean food web. Diurnal variations in dimethylsulfoniopropionate (DMSP) consump-
tion and DMS production are determined in two Lagrangian studies in the Sargasso Sea 
during April and September 2007. Changes in water column DMSP and DMS concentra-
tions in the upper 100m are compared to the potential enzyme activity of two bacterial 

DMSP degradation enzymes, DMSP cleavage enzyme and DMSP demethylation enzyme, 
as well as to potential phytoplankton DMSP lyase activity.  This enzyme data is compared 
to concurrently sampled bacterial production and cell abundance measurements, and 
phytoplankton chlorophyll concentrations. While little change is observed in the phyto-
plankton DMSP lyase activity over a 28 hour period, significant diurnal changes occur in 
the potential activity of the bacterial DMSP cleavage enzyme with peak activities occur-
ring in the 6 hours after sunset. This analysis suggests that, in the Sargasso Sea, changes in 
DMS and DMSP concentrations on diurnal timescales may be driven by changes in bacte-
rial DMS production rather than by phytoplankton productivity.

Levy, M., LOCEAN-IPSL-CNRS, Paris, France, marina@lodyc.jussieu.fr
THE MODULATION OF BIOLOGICAL PRODUCTION BY OCEANIC 
SUBMESOSCALE TURBULENCE
Submesoscale dynamics modulate biogeochemical budgets in a number of ways. I will re-
view some of these processes, with a focus on mid-latitudes open ocean. First, I will show 
that submesoscale dynamics induce both intense upwelling of nutrients and subduction of 
phytoplankton. Then, I will show some examples of horizontal stirring of phytoplankton 
and discuss the importance of stirring with respect to biogeochemical budgets. Finally, I 
will emphasize that submesoscale dynamics have a strong impact on productivity through 
their influence on the stratification of the surface of the ocean. These processes will be 
illustrated by high-resolution in-situ observations and by high-resolution process-oriented 
model studies. These processes have in common that they concern the short-term, local 
effect of oceanic turbulence on biogeochemistry. Recent modelling efforts to get a com-
plete picture, which also include the far-field long-term effect of eddies, will be presented. 

Lewandowski, Z., Montana State University, Bozeman, USA, zl@erc.montana.edu;
Beyenal, H., Washington State University,  Pullman , USA, beyenal@wsu.edu
MICROBIAL FUEL CELLS - FROM LABORATORY STUDIES TO APPLICATIONS
This paper presents results from the deployment of Microbial Fuel Cells (MFCs) in the sea 
and in rivers. Our goal is to use MFCs to power chemical sensors and telemetry systems in 
marine environment and in freshwater aquifers. Direct use of energy generated by (MFCs) 
is obstructed by several factors, of which the low cell potential, low power density and 
fluctuating environmental factors are the most obvious. We have designed a probe, which 
uses energy generated by MFCs and is equipped with power management circuitry and 
microprocessors to control the operation and to decide when and how much energy needs 
to be accumulated and when and how much energy needs to be used for the specific 
tasks - powering the sensors and the telemetry system. All electrical circuits of the probe 
are powered by the energy generated by the MFC. The probe was deployed and tested 
in the sea water - in Newport, Oregon - and in fresh water - in Hyalite Creek, Bozeman, 
Montana and in Palouse Creek, Pullman Washington, and in our laboratories.

Lherminier, P., Ifremer / LPO, PLOUZANE, France, pascale.lherminier@ifremer.fr;
Mercier, H., Ifremer / CNRS / LPO, PLOUZANE, France, herle.mercier@ifremer.fr;
Gourcuff, C., Ifremer / CNES / LPO, PLOUZANE, France, pascale.lherminier@ifremer.fr;
Pérez, F. F., Instituto de Investigacions Mariñas / CSIC, Vigo, Spain, fiz.perez@iim.csic.es;
Vázquez-Rodríguez, M., Instituto de Investigacions Mariñas / CSIC, Vigo, Spain, 

mvazquez@iim.csic.es;
Morin, P., Univ. Bretagne Occidentale / LCM , Roscoff, France, pascal.morin@univ-brest.fr
VARIABILITY OF THE NORTH ATLANTIC CIRCULATION MEASURED BY THE 
OVIDE PROJECT
The Ovide (A25) hydrological section extends from Cape Farewell (Greenland) to Lisbon 
(Portugal), crossing perpendicularly three major currents of the North Atlantic: the East 
Greenland Current, the Deep Western Boundary Current and the North Atlantic Current. 
The section, close to the 1997 FourEx section, was performed three times in 2002, 2004 
and 2006, collecting physical and biogeochemical measurements at a hundred stations. 
The significative variability observed in both the estimated transports and the measured 
water mass properties will be discussed. Establishing a transport budget between the 
Greenland-Scotland sills and the section, it is possible to calculate the diapycnal transport 
between the North Atlantic Deep Water and the layer above. A proxy of the Atlantic 
Meridional Overturning Circulation across the Ovide section is proposed, leading to a 
discussion on the timescale of its variability and on its connection with the horizontal 
circulation and the poleward heat transport.

Li, C. C., Louisiana State University, Baton Rouge, USA, cli@lsu.edu;
Weeks, E., Louisiana State University, Baton Rouge, USA, weeks1@bellsouth.net
DEVELOPMENT OF AN AUTOMATED UNMANNED BOAT FOR 
MEASUREMENTS IN TIDAL PASSES
Three automated unmanned boats (A-Boat) are constructed at the Coastal Studies 
Institute, Department of Oceanography and Coastal Sciences, School of the Coast and 
Environment, Louisiana State University. With Visual BASIC, a controlling program is 
designed to run the remotely controllable boat for round-the-clock repeated samplings in 
tidally dominated channels. These boats, made with aluminum, plastic, and fiberglass, re-
spectively, have been developed ranging from 10 to 12 ft in length, equipped with electric 
motors, a high-resolution GPS (0.25 m accuracy), and a windows-based computer system. 
The A-Boat is monitored on land while the A-Boat does preprogrammed samplings. 
This is accomplished by a wireless communication that can work for up to 10 km. As an 
initial test, we have used RD Instruments 600 and 1200 kHz Workhorse Monitor acoustic 
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Doppler current profilers (ADCP) mounted in one of the two wells on the boat and con-
ducted continuous surveys across several tidal channels on the southeastern Louisiana 
coast. In this paper, we present some preliminary survey results at the Southwest Pass of 
the Vermillion Bay. Flow convergence and three-dimensional eddies are observed during 
the survey.

Li, J., College of Marine Science, University South Florida, St. Petersburg, USA, jli@ma-
rine.usf.edu;

Mitchum, G. T., College of Marine Science, University South Florida, St. Petersburg, USA, 
mitchum@marine.usf.edu

MEAN FLOW EFFECTS ON THE PROPAGATION PATHWAYS OF EDDIES
In the past we have shown that the large anticyclonic eddies generated south of Hawaii 
propagate along paths that are difficult to reconcile with existing theory. It was hypoth-
esized that this was due to interactions with the mean flow. This work, however, only 
tracked a limited number of eddies and used only TOPEX/Poseidon altimeter data. 
Because of these limitations we were not able to address this hypothesis conclusively. We 
have since tracked a much larger number of eddies using data from all available satellite 
altimeters and we are also attempting to make estimates of the evolution of kinetic energy, 
potential energy and relative vorticity as the eddies propagate away from Hawaii. We will 
first show the results for this greatly extended set of eddies and show that the problem 
of unusual paths noted in the earlier work is still present; i.e., it was not an artifact of the 
small number of eddies and the single altimeter analysis. Second, we will present an evalu-
ation of the mean flow interaction hypothesis posed in the earlier work.

Li, M., University of Maryland Center for Environmental Science, Cambridge, USA, min-
gli@hpl.umces.edu;

Zhong, L., University of Maryland Center for Environmental Science, Cambridge, USA, 
lzhong@hpl.umces.edu;

Radhakrishnan, S., University of Maryland, College Park, College Park, USA, senthil@
umd.edu;

Piomelli, U., University of Maryland, College Park, College Park, USA, piomelli@gmail.com;
Geyer, W. R., Woods Hole Oceanographic Institution, Woods Hole, USA, rgeyer@whoi.edu
LARGE EDDY SIMULATIONS OF ESTUARINE MIXING PROCESSES
We have developed and validated a new finite-volume Large Eddy Simulation (LES) model 
for oceanographic applications and used it to investigate mixing processes in stratified 
estuarine flows. Recent observations have shown that stratification and turbulent mixing 
exhibit a flood-ebb tidal asymmetry in estuaries and continental shelf regions affected 
by horizontal density gradients. However, several key questions on the tidal asymmetry 
remained unanswered. Is the mixing asymmetry caused by the flood-ebb asymmetry in 
the bed stress or due to tidal straining of the density field? What is the role of the strain-in-
duced buoyancy flux which is stabilizing on ebbs but destabilizing during floods? Can the 
turbulent transport term supply turbulent kinetic energy (TKE) from the bottom bound-
ary to the pycnocline? We use the LES model to investigate the penetration of a tidally 
driven bottom boundary layer into stratified water in the presence of a horizontal density 
gradient. By analyzing turbulence fields and comparing the terms in the TKE budget, we 
examine how different factors affect estuarine mixing under various stratification and tidal 
current conditions.

Li, M., North Carolina State University, Raleigh, USA, mingkui_li@ncsu.edu;
He, R., North Carolina State University, Raleigh, USA, rhe@ncsu.edu
NUMERICAL MODELING STUDY ON COASTAL OCEAN BIOPHYSICAL 
RESPONSES TO HURRICANES
A regional-scale coupled bio-physical model is used to hindcast the circulation and plank-
ton distribution in the Gulf of Mexico (GOM) and South Atlantic Bight (SAB) during the 
periods of Hurricane Isabel, Ivan and Katrina. The physical model is based on the Regional 
Ocean Modeling System (ROMS), and the biological model is a nitrogen-based NPZD 
model. Surface forcing conditions are from the North American Regional Reanalysis 
(NARR), and the open boundary conditions are obtained through the one-way nesting with 
the North Atlantic data assimilative Hybrid Coordinate Ocean Model (HYCOM) solutions.  
Our regional model results are gauged against in-situ mooring observations and satellite 
remote sensing data. Based on time and space continuous model realizations, we diagnose 
variability of coastal currents, temperature and salinity fields during the passages of strong 
hurricanes. We also report our analyses on the relative importance of ocean advection, 
mixing and local upwelling in determining plankton distributions in the GOM and SAB.

Li, M. Z., Geological Survey of Canada, Dartmouth, Canada, mli@nrcan.gc.ca;
Zou, Q., University of Plymouth, Drake Circus, United Kingdom;
Hannah, C., Fisheries and Oceans Canada, Dartmouth, Canada;
Perrie, W., Fisheries and Oceans Canada, Dartmouth, Canada;
Prescott, R., Geological Survey of Canada, Dartmouth, Canada;
Toulany, B., Fisheries and Oceans Canada, Dartmouth, Canada
NUMERICAL MODELLING OF SEABED DISTURBANCE AND SEDIMENT 
MOBILITY, AND IMPLICATIONS TO MORPHODYNAMICS ON THE STORM-
DOMINATED SABLE ISLAND BANK, SCOTIAN SHELF
Waves, tidal currents, wind-driven and circulation currents, and sediment mobility  were 
modelled for one full year over the storm-dominated Sable Island Bank (SIB), Scotian 

Shelf. The mean shear velocity of tidal current and that of the wind-driven and circulation 
current are less than 2 cm/s, but the peak mean wave and combined wave-current shear 
velocities reach 4 and 4.5 cm/s respectively. Comparison between the model-predicted 
shear velocity and bedload threshold suggests that the circulation and wind-driven cur-
rents cause minimum sediment mobility on SIB. Tidal current and waves can each cause 
sediment mobility at least once a year over 36% and 71% of the bank area respectively, 
while the combined wave-current shear can cause sediment mobility over 93% of the bank 
area. Calculated time percentages of sediment mobility caused by various processes in-
dicate that wave or wave-dominant disturbance is most important and occurs over >50% 
of the bank area, while mixed disturbance is also significant and occurs over ~ 30% of 
the bank area. Tide or tide-dominant disturbance occurs over only 10% of the bank area. 
Several parameters are proposed as universal indices for quantifying seabed disturbance 
and sediment mobility for coastal and shelf environments.

LI, Q., UNIVERSITY OF RHODE ISLAND, NARRAGANSETT, USA, qli@gso.uri.edu;
FARMER, D. M., UNIVERSITY OF RHODE ISLAND, NARRAGANSETT, USA, dfarm-

er@gso.uri.edu;
DUDA, T. F., Woods Hole Oceanographic Inst., Woods Hole, USA, tduda@whoi.edu
THE EFFECT OF A ROUGH SEA SURFACE ON INVERTED ECHO SOUNDER 
PERFORMANCE
The Inverted Echo Sounder (IES) is designed to measure the round-trip travel time of 
sound from the sea floor to the sea surface, from which changes in thermal stratification 
can be inferred. Our application of this technology for the measurement of nonlinear 
internal waves has motivated an examination of the effect of a rough sea surface on 
instrument performance. The IES emits a pulse width of duration 6ms at a frequency of 
12kHz, and detects the backscattered signal using a hard-limiter and threshold-detection 
circuitry. The primary contribution to short period signal variability is scattering from the 
rough sea surface. A numerical simulation, which incorporates a representation of the 
sea surface, underwater acoustic propagation and backscattering, and the analog circuit 
within the instrument, is implemented so as to identify the extent of surface roughness 
effects. Pierson-Moskowitz spectra were used to represent a fully-developed sea state, 
corresponding to different wind speeds. The parabolic equation acoustic model is used to 
gain an understanding of propagation and backscattering of the IES signal. The calculated 
acoustic signal is then processed using the simulation of the instrument so as to determine 
predicted variability in the time series measurement. The probability distribution of travel 
times is then compared with that observed during deployments in the South China Sea. 
The instrument performance using alternative surface wave spectra is also explored.

Li, X., IMSG at NOAA/NESDIS, Camp Springs, USA, xiaofeng.li@noaa.gov;
Pichel, W., NOAA/NESDIS, Camp Springs, USA, William.G.Pichel@noaa.gov
VALIDATION OF SUB-KILOMETER SAR WIND PRODUCTS FOR THE NOAA 
ALASKA SAR DEMONSTRATION
RADARSAT-1, ENVISAT and ALOS SAR data have been routinely obtained for the 
NOAA Alaska SAR Demonstration (AKDEMO) project. The AKDEMO is a multi-year 
demonstration of the production and the use of SAR quantitative and qualitative products 
in a pre-operational environment. Sub-kilometer ocean surface SAR wind products are 
generated in near-real time and provided to the National Weather Service for weather 
analysis and forecasting. Different SAR wind algorithms have been used to derive the wind 
field. SAR measures the variation in Normalized Radar Cross Section, which is a function 
of wind velocity and direction. SAR imagery has only one azimuth viewing angle; there-
fore, to derive the wind velocity, one must obtain the wind direction independently from 
another source. In this study, we systematically evaluate the AKDEMO SAR wind retrieval 
accuracy by comparing the SAR wind retrievals with  in-situ measurements. SAR wind 
retrievals with different algorithms and different wind direction inputs, i.e. model or buoy, 
are compared with the moored buoy winds that match closest in time. SAR wind retrieval 
consistency is evaluated for different sized area averages of SAR wind measurements.

Li, X., Univeristy of California, Irvine, Irvine, USA, xingwenl@uci.edu;
Primeau, F., Univeristy of California, Irvine, Irvine, USA, fprimeau@uci.edu
A FAST NEWTON-KRYLOV SOLVER FOR SEASONALLY VARYING GLOBAL 
OCEAN BIOGEOCHEMISTRY MODELS SUITABLE FOR AUTOMATIC 
PARAMETER OPTIMIZATION
  We present a computationally-efficient method for obtaining the   fully spun-up state of 
a seasonally-varying global ocean  biogeochemistry model.  The solver uses a Newton-
Krylov method to find the fixed points of the map that assigns to an initial state the value 
of the model state at the end of a one-year run.  Apart from the preconditioner, which we 
describe in the paper, the method relies on a black-box public-domain Newton-Krylov 
solver that does not require the explicit construction of the model’s Jacobian matrix. 
Applied to the PO$_4$ plus DOP cycle of an OCMIP-2 type model, the solver is more 
than two orders of magnitude faster than the traditional time-stepping method for spin-
ning up the model. The efficiency of the solver is illustrated by using the seasonally varying 
globally-gridded PO$_4$ climatology to objectively optimize the parameters that control 
the mean lifetime of semi-labile DOP and the fraction of new production allocated to 
DOP. The optimization study demonstrates that the information in the seasonal variations 
of PO$_4$ do not provide a significantly stronger constraint than the annually averaged 
data used in previous optimization studies.
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Li, X., Stony Brook University, Stony Brook, USA, Lixiaolin@gmail.com;
Brownawell, B. J., Stony Brook Unversity, Stony Brook, USA, bbrownawell@notes.

cc.sunysb.edu
APPLICATIONS OF QUATERNARY AMINE SURFACTANTS AS 
BIOGEOCHEMICAL TRACERS IN ESTUARINE, COASTAL, AND DEEP WATER 
SYSTEMS.
Cationic surfactants such as dialkyldimethylammonium chlorides (DADMACs) find 
widespread use as fabric softeners. Other hydrophobic quaternary amine compounds 
(QACs) are used as disinfectants, and in a wide range of personal care products. Cationic 
surfactants are very tightly bound to suspended particle and sediment surfaces, and many 
of them are very persistent in marine waters. New extraction and HPLC-MS detection 
methods allow for sub-ng/g concentrations to be determined in < 100 mg samples, trace 
amounts in comparison to concentrations of individual DADMAC homologs that can 
exceed 100 µg/g in the most sewage affected harbor sediments. Initial applications of QAC 
analyses in urban estuarine settings include: tracing sources of organic matter and other 
superhydrophobic contaminants; constraining estuarine sediment transport; and under-
standing the persistence in sediments of other organic compounds that share a municipal 
wastewater source. Given the very high concentrations of DADMACs in sewage sludge, 
they serve as especially powerful tracers of sludge dispersal and deposition at the Deep 
Water Dump Site (DWD-106). Additional applications of QACs as improved tracers of 
sediment age and cross shelf/slope transport will be discussed.

Li, X. N., Stony Brook University, Stony Brook, USA, xiaonli@ic.sunysb.edu;
Flagg, C., Stony Brook University, Stony Brook, USA, cflagg@ms.cc.sunysb.edu;
Wang, D. P., Stony Brook University, Stony Brook, USA, dpwang@notes.cc.sunysb.edu;
Weisberg, R., University of South Florida, St. Petersburg, USA, weisberg@marine.usf.edu;
Taylor, G. T., Stony Brook University, Stony Brook, USA, gordon.taylor@stonybrook.edu;
Astor, Y., Fundacion La Salle de Ciencias Naturales, Porlamar, Venezuela, yastor@edimar.org;
Fanning, K., University of South Florida, St. Petersburg, USA, kaf@marine.usf.edu;
Scranton, M. I., Stony Brook University, Stony Brook, USA, mscranton@notes.cc.sunysb.edu
TEMPORAL VARIABILITY OF OXIDANT AND REDUCTANT SUPPLY TO 
THE REDOX INTERFACE IN THE CARIACO BASIN AND CONTROLS ON 
CHEMOAUTOTROPHY
Rates of chemoautotrophy are persistently high in the suboxic interface and upper anoxic 
zone in the Cariaco Basin.  Since 1996, we have been making monthly measurements of oxy-
gen and nutrients and two or three profiles per year of chemoautotrophy at the CARIACO 
time series site. In this paper we will present calculations of the vertical fluxes of oxidant and 
reductant over time and compare them to the chemoautotrophic rates and information on 
the physics of the basin.  In general vertical fluxes can only explain a small fraction (less than 
10%) of the measured chemoautotrophy suggesting that lateral sources of these compounds 
(and especially of oxidant) probably by Ekman transport, are most important.

Li, Y., Virginia Institute of marine Science, Gloucester Point, USA, yli@vims.edu;
Wang, H. V., Virginia Institute of marine Science, Gloucester Point, USA, wang@vims.edu;
Sisson, G. M., Virginia Institute of marine Science, Gloucester Point, USA, sisson@vims.edu;
Shen, J., Virginia Institute of marine Science, Gloucester Point, USA, shen@vims.edu
EFFECT OF BENTHIC MICROALGAE ON NUTRIENT BUDGET OF A SHALLOW 
WATER SYSTEM: A NUMERICAL MODELING STUDY
Analyzing the nutrient budget of an estuarine ecosystem is important for understanding 
nutrient inputs, their transformation and ultimate fate. In a shallow water system, the 
light can reach the bottom, which allows benthic microalgae to perform photosynthesis 
directly. This activity profoundly influences sediment biogeochemistry processes, and 
thus the nutrient budget. In order to examine the role played by the benthic microalgae, 
an unstructured grid hydrodynamic model UnTRIM was coupled with the eutrophica-
tion model CE-QUAL-ICM and applied to a shallow water system, Lynnhaven River in 
Virginia. The nutrient budget was analyzed from the well-calibrated models that include a 
newly constructed benthic microalgae module. Based on the results, it was shown that the 
major external source for nitrogen and phosphorus was from nonpoint source loadings 
(91% of the total nitrogen and 95% of the total phosphorus). There were three comparable 
sinks: (1) export to the Bay (32% for nitrogen and 26% for phosphorus), (2) burial in the 
deep sediment (31% for nitrogen and 74% for phosphorus), and (3) denitrification in the 
case of nitrogen (37%). Sensitivity tests showed that, due to benthic microalgae’s presence, 
internal recycling was enhanced, denitrification rate in the sediment increased, and overall 
export to the Bay was significantly decreased.

LI, Y., University of Maryland Center for Environmental Science, Camrbridge, USA, 
yunli@hpl.umces.edu;

LI, M., University of Maryland Center for Environmental Science, Camrbridge, USA, 
mingli@hpl.umces.edu;

Zhong, L., University of Maryland Center for Environmental Science, Cambridge, USA, 
lzong@hpl.umces.edu

EOF ANALYSIS OF WIND-DRIVEN CURRENTS IN CHESAPEAKE BAY
Both local and remote winds generate currents in an estuary, which can be as important as 
gravitational circulation in transporting nutrients and contaminants. Previous investiga-
tions based on simple analytical models and statistical analyses of sea-level and current-
meter data at monitoring stations have suggested that the remote wind affects sea level 

and volume transport but the local wind dominates the generation of currents. Using the 
outputs from a 3D hydrodynamic model validated against observations, we conducted 
EOF analysis to separate the two modes of wind-driven currents in Chesapeake Bay. In the 
along channel section, we found two dominant EOF modes. The first mode shows one-
layer flow correlating with sea-level change rate at the estuary mouth and explains 58% 
of total current variability. The second mode shows two-layer flow correlating with local 
wind stress and explains 20% of the variability. In cross-channel sections, we found both 
vertically sheared two-layer flows and horizontally sheared three-layer flows (upwind in 
the deep channel and downwind in shallow shoals) but no significant EOF modes.

Li, Z., Jet Propulsion Laboratory, Pasadena, USA, zhijin.li@jpl.nasa.gov;
Cho, Y., Jet Propulsion Laboratory, Pasadena, USA, yi.chao@jpl.nasa.gov;
Farrara, J. D., Jet Propulsion Laboratory, Pasadena, USA, jfarrara@pacific.jpl.nasa.gov;
McWilliams, J. C., University of California, Los Angeles, Los Angeles, USA, jcm@atmos.

ucla.edu;
Ide, K., University of California, Los Angeles, Los Angeles, kayo@atmos.ucla.edu
A THREE-DIMENSIONAL VARIATIONAL DATA ASSIMILATION SCHEME IN 
SUPPORT OF COASTAL OCEAN OBSERVING SYSTEMS
A three-dimensional variational data assimilation (3DVAR) system (ROMS3DVAR) has 
been developed for the Regional Ocean Modeling System (ROMS). This system provides 
a capability of predicting meso- to small-scale variations with temporal scales from hours 
to days in coastal oceans. Novel strategies are implemented, including the implementa-
tion of three-dimensional anisotropic and inhomogeneous error correlations, application 
of particular weak dynamic constraints, and implementation of efficient and reliable 
algorithms for minimizing the cost function. ROMS3DVAR has been implemented in a 
quasi-real-time fashion in support of both the Southern and Central California Coastal 
Ocean Observing System (SCCOOS and CenCOOS). ROMS3DVAR assimilates a variety 
of observations, including satellite sea surface temperatures and sea surface heights, High 
Frequency (HF) radar velocities, ship reports and other available temperature and salinity 
profiles. An evaluation of data assimilation is presented, and forecast skills are demon-
strated. Impacts of various observations, particularly HF radar velocities, are discussed.

Liang, W. D., Naval Academy/Department of Marine Science, Kaohsiung, Taiwan ROC, 
liangwd@cna.edu.tw;

Yang, Y. J., Naval Academy/Department of Marine Science, Kaohsiung, Taiwan ROC, 
yjyang@cna.edu.tw;

Tang, T. Y., National Taiwan University/Institute of Oceanography, Taipei, Taiwan ROC, 
tyt@ntu.edu.tw;

Chuang, W. S., National Taiwan University/Institute of Oceanography, Taipei, Taiwan 
ROC, chuang@ntu.edu.tw;

Wu, C. R., National Taiwan Normal University/Department of Earth Sciences, Taipei, 
Taiwan ROC, cwu@ntnu.edu.tw

KUROSHIO IN THE LUZON STRAIT
Three ADCP were deployed in the central Luzon Strait (LS) to monitor current velocity. 
The observed current velocity indicated that the Kuroshio consistently flowed into the 
South China Sea (SCS). Further information was provided by the composite shipboard 
ADCP that the Kuroshio intruded into the LS through the deepest channels (~20.5°N). 
Most of the intruded components made a loop and flowed out of the northern LS while 
a branch of Kuroshio intruded into the SCS. The MICOM model forced by the monthly 
wind provided by the ECMWF was used to interpret the observed current velocity. 
The model results validated by the ADCP data were capable of explaining the annual 
and interannual variations in the observational velocity fields. For example, a branch of 
Kuroshio consistently intruded into the SCS was reproduced in the present model. The 
interaction between the Kuroshio and the SCS cyclonic flow caused the current velocity 
variation in both the LS and the northern sector of the SCS. The annual transport across 
the LS is primarily westward. The eastward transport was occasionally found in summer 
during certain years. Furthermore, the variation in zonal transport was caused by the Sea 
Surface Height (SSH) variation occurring west of northern Luzon. Wind stress curl is 
responsible for this SSH variation. The Ekman transport, driven by the monsoonal winds, 
and Kuroshio strength off LS had little impact on the intrusion since the intrusion itself 
could be a variation.

Liao, Q., University of Wisconsin-Milwaukee, Milwaukee, USA, liao@uwm.edu;
Bootsma, H., Great Lakes WATER Institute, Milwaukee, USA, hbootsma@uwm.edu
IN-SITU PIV MEASUREMENT OF TURBULENT FLOW STRUCTURES OVER A 
MUSSEL-COVERED BED IN LAKE MICHIGAN
A low-cost non-tethered submersible PIV system has been developed to measure small-
scale flow structures in turbulent environmental flows. The system consists of a CW DPSS 
laser (532 nm), a scanning mirror (galvanometer), a CCD camera with GigE interface, an 
ultra-compact PC for data acquisition and a USB signal-generating device that controls 
and synchronizes all components. All the components are battery-powered and can be 
fitted into a small underwater housing. The capability of the underwater PIV system has 
been demonstrated through a couple of field deployments in Lake Michigan. 2D turbulent 
velocity field (20 by 20 cm) is resolved on a plane perpendicular to the lake bottom, which 
is covered by Dreissenid mussels. Measurement results, including the vertical profiles of 
mean velocity, Reynolds stress, dissipation rate and the turbulent flux of particles (phyto-
plankton and sediment particles), will be presented and discussed.
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Lichtenwalner, C. S., Rutgers University, New Brunswick, NJ, USA, sage@marine.rutgers.edu;
McDonnell, J. D., Rutgers University, New Brunswick, NJ, USA, mcdonnel@marine.

rutgers.edu;
Kohut, J. T., Rutgers University, New Brunswick, NJ, USA, kohut@marine.rutgers.edu;
Glenn, S. M., Rutgers University, New Brunswick, NJ, USA, glenn@marine.rutgers.edu
TRANSLATING REAL-TIME OCEAN DATA FROM THE RUTGERS COASTAL 
OCEAN OBSERVATION LAB TO ENGAGE FORMAL AND INFORMAL 
AUDIENCES
Data translation is an emerging field of scientists, programmers, communicators and 
artists who work together to repurpose complex scientific results and data streams into 
information that decision makers, students and the public can use. The sustainability 
of regional coastal ocean observing systems (OOS) will depend upon finding effective 
techniques to present OOS data with proper context and engaging stories. A long-stand-
ing partnership of scientists and educators at Rutgers University has developed several 
pilot strategies for “translating” real-time data (RTD) and cutting-edge research from an 
OOS. These include: 1) the establishment of an educator network to develop and discuss 
real-time data lessons; 2) the redesign of the “COOL Classroom” and “COOLroom” web 
sites, prototype interactive educational/public web portals; and 3) a collaboration with 
Liberty Science Center to develop RTD lessons using an interactive wall display. Effective 
data translation must overcome technical, cognitive, and aesthetic challenges and is best 
facilitated by a team approach. Ocean observatories and their real-time data, provide an 
excellent means to engage students and the public in environmental research with com-
pelling and relevant stories.

Liefer, J. D., Dauphin Island Sea Lab, Dauphin Island, USA, jliefer@disl.org;
Smith, W., Alabama Department of Public Health, Mobile, USA, williamsmith@adph.

state.al.us;
Dorsey, C., Alabama Department of Public Health, Mobile, USA, caroldorsey@adph.state.al.us;
MacIntyre, H., Dauphin Island Sea Lab, Dauphin Island, USA, hmacintyre@disl.org
SPATIAL AND TEMPORAL VARIABILITY IN ABUNDANCE OF THE DIATOM 
PSEUDO-NITZSCHIA SP. IN COASTAL ALABAMA WATERS
The potentially-toxic diatom Pseudo-nitzschia is common in the northern Gulf of Mexico. 
In coastal Alabama, its abundance is monitored by the departments of Public Health 
(ADPH) and Environmental Managaement (ADEM) and the Dauphin Island Sea Lab. 
Seven sites along the Alabama Gulf Coast are monitored weekly to bi-weekly for poten-
tially-toxic microalgae in the BEACH program. Pseudo-nitzshia was detected at densities 
up to 10^6 per liter in 380 of 606 routine samples (63%) taken between November, 2003, 
and May, 2007. A cluster analysis of the frequency distributions of abundance at the sites 
showed that the site of Little Lagoon Pass had a strong dissimilarity compared to other 
sites.  This was due to a higher frequency of bloom densities and a lower frequency of ab-
sences, indicating that it is a regional “hot-spot” for Pseudo-nitzshia. Distributions showed 
no apparent relationship with temperature, over the range 10 -34 C. There was a weak 
positive relationship between salinity and abundance, over the range 3 - 35 PSU.  Pseudo-
nitzschia was absent more frequently from brackish sites. Peaks in abundance occurred in 
April-May, with secondary peaks in fall.

Lightbody, A. F., St. Anthony Falls Laboratory, University of Minnesota, Minneapolis, 
USA, annel@umn.edu;

Nepf, H. M., Massachusetts Institute of Technology, Cambridge, USA, hmnepf@mit.edu
MEASURING AND MODELING FLOW THROUGH SPATIALLY HETEROGENEOUS 
VEGETATION
There is increasing interest in the internal circulation of both natural and constructed 
wetlands to better understand and model their ecology, nutrient and pollutant removal, 
and water storage abilities.  Models for the marsh regions within wetland systems of-
ten assume uniform vegetation, which is represented by uniform hydraulic roughness.  
However, velocity heterogeneity is nearly always present and alters the distribution of 
the chemical and biological transformations that occur within a wetland.  Therefore, the 
identification of fast flowpaths is an important step in understanding overall system func-
tion.  Here, we describe field work within a  145-ha constructed treatment wetland in 
Augusta, Georgia.  Even though extensive grading removed natural microtopography dur-
ing wetland construction, detailed tracer studies revealed between three and six distinct 
flowpaths contributing to rapid dye transport.  The flowpaths were narrow and in total 
occupied only 2-8% of the total cell width, but they played a large role in transport through 
marsh regions, together accounting for 20-70% of the total flow through each wetland cell.  
These observations are used to motivate an analytical streamtube model to represent flow 
through emergent marsh areas.

Lilly, J. M., Earth and Space Research, Seattle, USA, lilly@esr.org;
Olhede, S. C., University College London, London, United Kingdom, s.olhede@ucl.ac.uk
IMPACT OF COHERENT EDDIES ON LAGRANGIAN CHARACTERISTICS OF 
OCEANIC TURBULENCE
The contribution of coherent eddies to the spectral and statistical characteristics of 
Lagrangian float records is examined. Coherent submesoscale eddies are seen to be 
primarily responsible for the ‘long tails’, hence non-Gaussianity, observed in probability 
distribution functions of subsurface RAFOS float displacements from several different 
regions.  Such floats are also seen to exhibit substantial non-Lagrangian behavior, shifting 
horizontally across material surfaces within fixed coherent eddies.  This non-Lagrangian 

translation constitutes a sampling bias which causes the spectral signature of the coherent 
eddies in the float records to be artificially broad-band.  These results are obtained using a 
new method for extracting estimates of time-evolving eddy characteristics from float data.  
The method is based on a composite signal model which incorporates the signature of a 
(presumably) slowly evolving eddy superimposed on an isotropic red background spec-
trum, plus anisoptropic white measurement noise.  Important quantities such as instan-
taneous eddy core frequency or Rossby number, and the instantaneous radius and orbital 
velocity of the float, can then be estimated with error bars.

Lima, I., Woods Hole Oceanographic Institution, Woods Hole, USA, ilima@whoi.edu;
Doney, S. C., Woods Hole Oceanographic Institution, Woods Hole, USA, sdoney@whoi.edu;
Mahowald, N., NCAR, Boulder, USA, nmahowald@ucar.edu;
Feely, R. A., NOAA/PMEL, Seattle, USA, richard.a.feely@noaa.gov;
MacKenzie, F. T., U. Hawaii, Honolulu, USA, fredm@soest.hawaii.edu;
Lamarque, J. F., NCAR, Boulder, USA, jflamarque@ucar.edu;
Rasch, P. J., NCAR, Boulder, USA, pjr@ucar.edu
IMPACT OF ANTHROPOGENIC ATMOSPHERIC NITROGEN AND SULFUR 
DEPOSITION ON OCEAN ACIDIFICATION AND INORGANIC CARBON SYSTEM
Fossil-fuel combustion and agriculture result in atmospheric deposition of 0.8 Tmol/yr 
reactive sulfur and 2.7 Tmol/yr nitrogen to the coastal and open ocean near major source 
regions in North America, Europe, and South and East Asia. Atmospheric inputs of dis-
sociation products of strong acids (HNO3 and H2SO4) and bases (NH3) alter surface 
seawater alkalinity, pH, and inorganic carbon storage, which we quantify using atmo-
sphere and ocean models. Because most of the excess ammonia is nitrified to nitrate in the 
upper ocean, the effective net atmospheric input is acidic almost everywhere. Decreasing 
surface alkalinity drives a net air-sea efflux of CO2, reducing surface dissolved inorganic 
carbon (DIC); alkalinity and DIC changes mostly offset, and surface pH declines are small. 
Nitrogen fertilization also leads to elevated primary production and biological DIC draw-
down. Globally, anthropogenic nitrogen and sulfur deposition results in a few percent of 
the acidification due to the oceanic uptake of anthropogenic CO2. However, the impacts 
are more substantial in coastal waters, where the ecosystem responses to ocean acidifica-
tion could have the most severe implications for mankind.

Lin, C. Y., California State University, Long Beach, USA, clin@csulb.edu;
Hill, V. L., California State University, Long Beach, USA, vhill@csulb.edu;
Manley, S. L., California State University, Long Beach, USA, slmanley@csulb.edu
BROMOPEROXIDASE CATALYZED PRODUCTION OF POLYBROMOMETHANES 
FROM SEAWATER DOM
Bromoform and other bromomethanes were produced from coastal seawater upon the 
addition of algal bromoperoxidase (BrPO; 0.002 units per ml) and hydrogen peroxide (23 
µM). Their production utilizes a component of DOM, which is most likely to be the highly 
reactive “biologically labile” fraction. Production ranged from 17 to 110 fmole CHBr3 
•L-1• h-1 (mean 46), and 54 to 350 fmole organo-Br • L-1• h-1 (mean 147) from polybromo-
methanes. Fractionation of DOM by ultrafiltration demonstrated bromoform production 
occurred at similar rates in three MW fractions between 1,000 and 100,000 Daltons and at 
lower rates in the low MW fraction ( < 1,000) and high MW fraction (>100,000). Diatoms 
contain up to 6 x 10-6 units per cell of extracellular BrPO which corresponds to 130 BrPO 
units per mg Chl a. We estimate that a moderate diatom bloom (50 mg Chl a • m-2) could 
produce up to 10 pmoles of bromoform • m-2 • d-1 from BrPO catalyzed bromination of 
DOM, assuming a high hydrogen peroxide concentrations could be maintained in the 
periplast (region between the frustule and cell membrane) to ensure high BrPO activity.

Lin, I., National Taiwan Univ., Taipei, Taiwan ROC, iilin@as.ntu.edu.tw;
Pun, I., National Taiwan Univ., Taipei, Taiwan ROC, faye@webmail.as.ntu.edu.tw;
Wu, C., National Taiwan Univ., Taipei, Taiwan ROC, cwu@typhoon.as.ntu.edu.tw
SUPERTYPHOON BOOSTERS IN THE WESTERN NORTH PACIFIC OCEAN
With increased observations of devastating category-5 cyclones, such as Hurricane Katrina 
(2005) and Supertyphoon Maemi (2003) found to intensify on warm ocean features detect-
ed by satellite altimeters), there are great interests in investigating the role ocean features 
play in the intensification of category-5 cyclones.  Based on 13 years’of satellite altimetry 
data, in situ and climatological upper ocean thermal structure data, best track typhoon data 
of the US Joint Typhoon Warning Center, together with an ocean mixed layer model, 30 
western North Pacific category-5 supertyphoons occurred from 1993 to 2005 are system-
atically examined in this study. It is found that warm ocean features act as â€˜boosters’to 
supertyphoons.  In regions where the background climatological warm upper ocean layer is 
too shallow (typically with the depth of the 26ï‚ C isotherm â‰¦ 60m) to support intensifi-
cation to the fifth category, the presence of boosters can effectively deepen the warm ocean 
layer by as much as 70% (i.e., the depth of the 26ï‚ C isotherm reaching 100m).  As such, the 
critical negative feedback to intensity due to typhoon’s self-induced sea surface temperature 
cooling can be effectively suppressed so that intensification to the fifth (i.e., the highest) 
category becomes possible.  It is found that in the western North Pacific, 33% (i.e., 10 out of 
the 30 cases) of the typhoons reached this highest category due to the fuel of boosters.  

Lin, S., University of Connecticut, Groton, USA, senjie.lin@uconn.edu;
Zhang, H., University of Connecticut, Groton, USA, huan.zhang@uconn.edu;
Hou, Y., University of Connecticut, Groton, USA, yubo.hou@uconn.edu;
Miranda, L. N., University of Connecticut, Groton, USA, lilibeth.miranda@uconn.edu
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ASSESSING MITOCHONDRIAL CYTOCHROME B FOR DNA BARCODING IN 
DINOFLAGELLATES
DNA barcoding can be a powerful tool for unraveling biodiversity of dinoflagellates in nat-
ural environments. Earlier studies suggest that the conventional DNA barcoding gene mi-
tochondrial cox1 does not provide as good taxon resolution as mitochondrial cob in dino-
flagellates but systematic evaluation has not been done. In this study, cox1 barcode region 
was compared with cob for utility in DNA barcoding. Surveying over 30 dinoflagellate 
species/strains in culture reveals that a 382-bp fragment of cob is easy to PCR-amplify and 
its resolving power in phylogenetic analysis is equivalent to cob whole gene (~1kb) and 
surpasses cox1 barcode region. With this cob barcode primer set, we analyzed dinoflagel-
late diversity in Long Island Sound (LIS). Dinoflagellates from orders of Gymnodiniales, 
Prorocentrales, Gonyaulacales, Suesiales (Symbiodnium-like), and Peridiniales (including 
Pfiesteria-like organisms) were detected, with the highest Shannon-Weaver diversity index 
occurring in the summer at the western LIS and the lowest in winter. Gymnodiniales were 
consistently dominant the dinoflagellate assemblages. Pfiesteria- and Symbiodinium-relat-
ed taxa were also found. The results demonstrate that cob is a promising DNA barcoding 
marker for uncovering dinoflagellate biodiversity.

Lin/Xiaopei, L. X., Ocean University of China/Physical Oceanography Laboratory, 
Qingdao, China, linxiaop@ouc.edu.cn;

Zhai/Ping, Z. P., Ocean University of China/Physical Oceanography Laboratory, Qingdao, 
China, linxiaop@ouc.edu.cn

THE GLOBAL ZONAL BAND DISTRIBUTION OF DOMINANT HIGH 
FREQUENCY OSCILLATION- ZERO GROUP VELOCITY ROSSBY WAVE WITH 
CRITICAL FREQUENCY
Using the altimetry data, we detected a zonal band distribution of dominant high frequen-
cy oscillation in the world ocean. In any certain latitude it has a most significant frequency, 
from 1/30days in about 7N(S) to 1/120days in about 28N(S). This dominant frequency is 
well in agreed with the critical frequency in the latitude, which is derived from WOA01 
data, according to the linear theory for the first baroclinic Rossby wave. Because the 
group velocity is zero for the Rossby wave with critical frequency, the wave energy will be 
trapped in the local area and do not propagate to anywhere. Considering the energy of 
other Rossby waves will propagate to the west (long wave) or the east (short wave) with 
the group velocity, the most significant oscillation in certain latitude could be expected 
from the Rossby wave with zero group velocity. Our result is a good illustration for the 
validity of linear wave theory in the World Ocean.

Lindehoff, E., University of Kalmar,  Dept. of Marine Science, Kalmar, Sweden, elin.linde-
hoff@hik.se;

Granéli, E., University of Kalmar,  Dept. of Marine Science, Kalmar, Sweden, edna.
graneli@hik.se;

Glibert, P. M., University of Maryland, Center for Environmental Science, Horn Point 
Laboratory, Cambridge, USA, glibert@hpl.umces.edu

CELLULAR NITROGEN LEVELS REGULATE NITROGEN UPTAKE BY 
PRYMNESIUM PARVUM (HAPTOPHYTA) AND ITS INTERACTIONS WITH CO 
OCCURRING SPECIES.
A Baltic Sea plankton community was grown in mesocosm with dissolved organic matter 
concentrated from sewage or inorganic nitrogen. After 4 days the ichtyotoxic Prymnesium 
parvum, cultivated under nitrogen sufficient and deficient conditions, was added to both 
plankton communities. Uptake rates of 15N labeled dissolved inorganic (nitrate) and 
organic (urea, glycine and glutamic acid) nitrogen by P. parvum were measured in concen-
tration gradients every 24h for three days. Prymnesium parvum was able to take up amino 
acids (AA) more efficiently than nitrate and urea at low concentrations. Nitrogen deficient 
cells had higher nitrate uptake rates (0.7-1.8 f (g atom-N(cell h)-1) than nitrogen sufficient 
cells (<0.5 f g atom-N(cell h) -1)). Incubation of nitrogen deficient P. parvum cells with the 
nitrate grown community lead to an increase of intracellular nitrogen and uptake rates of 
AA (max 3.4 f (g atom-N(cell h) -1). Uptake rates of urea were low (<0.6 f (g atom-N(cell h) 
-1) throughout the experiment. This dataset shows that nitrogen uptake by P. parvum are 
affected by intracellular nitrogen levels, availability of substrate and availability of prey.

lindner, b. l., college of charleston, charleston, sc, USA, lindnerb@cofc.edu;
johnson, j., college of charleston, charleston, sc, USA;
timmons, d., college of charleston, charleston, USA;
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evsich , r., college of charleston, charleston, USA;
alsheimer, f., NOAA/NWS, charleston, sc, USA
CONVEYING FORECASTS OF TROPICAL-CYCLONE-GENERATED SURGE TO 
THE PUBLIC WITH AN INTERACTIVE, INTERNET-BASED SURGE MODEL
Significant advances have been made in the accuracy of hurricane surge forecasting.  
However, the warnings issued to the public have remained relatively unchanged, despite 
the fact that most people do not fully understand them.  A survey of 202 Charleston 
area residents found that 55% did not realize the main threat from a major hurricane in 
coastal areas was from storm surge, even though 93% had experienced hurricane effects 
sometime in their life.  Attempting to make the risk of surge more understandable, an 
interactive website was developed which combines SLOSH estimated surge with eleva-
tion and tide data and then simulates the level of surge on photographs of a thousand 
landmarks throughout the metropolitan area.  Another survey of the public will reveal the 
effectiveness of this approach. This abstract is funded in part from a subaward under the 

cooperative agreement between NOAA and the University Corporation for Atmospheric 
Research, and is pursuant to NOAA Award No. NA17WD2383 (Subaward number 
UCAR-S05-52253). The views expressed herein are those of the authors and do not neces-
sarily reflect the views of NOAA, its subagencies, or UCAR.
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DETAILED SPATIAL AND TEMPORAL MEASUREMENTS OF SPONGE 
EXCURRENT PLUMES MEASURED IN SITU UTILIZING THE AQAURIUS REEF 
BASED OBSERVATORY
Sponges on Caribbean coral reefs are a conspicuous group of abundant sessile organisms 
that play important roles in element cycling and reef ecology.   Sponges, as a group, are 
thought to pump and filter large volumes of seawater, potentially altering the particulate 
and the dissolved organic and inorganic composition of the seawater.  Previous studies, 
mostly lab-based, reported pumping rates that are low compared to our in situ measure-
ments (up to 110,000 liters of seawater filtered per liter of sponge tissue per day) for a 
broad range of sponge species.  Initially, we used a dye-video technique to acquire “snap 
shots” of sponge pumping rates, and have since deployed advanced acoustic Doppler 
instruments during Aquarius missions to obtain high frequency measurements of sponge 
exhalent water velocities for multiple individuals over 48-72 hour periods.  These data 
reveal that sponges have complex pumping behaviors, occasionally swinging between 
periods of high pumping to virtually no pumping over a 24 hour period.  Rigorous, long-
term pumping rate data are crucial for accurately determining sponge-mediated fluxes of 
various dissolved chemicals that potentially impact the health of coral reef ecosystems.

Lindsay, K. T., NCAR, Boulder, CO, USA, klindsay@ucar.edu;
Bryan, F. O., NCAR, Boulder, CO, USA, bryan@ucar.edu;
Peacock, S. L., NCAR, Boulder, CO, USA, synte@ucar.edu
EVALUATING OCEANIC MODEL PARAMETERIZATIONS WITH TRANSIT TIME 
DISTRIBUTIONS
Transit time distributions (TTDs), or age spectra,provide a powerful conceptual frame-
work for evaluating and interpreting the advective-diffusive transport properties of 
geophysical flows. We describe the results of computing global and regional TTDs in a 
global ocean GCM with 1 degree nominal resolution. We show how the results depend on 
different model parameterizations. We further compare them to computed spectra from 
an eddy resolving model and to constraints derived from observations.

Link, J. S., NOAA NMFS NEFSC, Woods Hole, USA, Jason.Link@noaa.gov;
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Gaichas, S., NOAA NMFS AFSC, Seattle, USA, Sarah.Gaichas@noaa.gov;
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A COMPARISON OF BIOLOGICAL TRENDS FROM FOUR NORTHERN 
HEMISPHERE MARINE ECOSYSTEMS
Major features of four marine ecosystems were analyzed based on a broad range of 
oceanographic, fisheries dependent and independent datasets.  The ecosystems ana-
lyzed included the Gulf of Maine/Georges Bank in the Northwest Atlantic Ocean, the 
Norwegian/Barents Seas in the Northeast Atlantic Ocean, and the eastern Bering Sea and 
the Gulf of Alaska in the Northeast Pacific Ocean. We examined survey trends in major 
fish abundances, fishery catches, total system fish biomass, zooplankton biomasses, and 
measures of various species diversity indices.  We standardized each time series and ex-
amined trends and anomalies over time, using both qualitative and statistical methods. We 
specifically compared dynamics of functionally analogous species from each of these four 
ecosystems.  Major commonalities among ecosystems included a relatively stable amount 
of total fish biomass and the importance of large calanoid copepods, small pelagic fishes 
and gadids   Many of the peaks in these components were synchronous across ecosystems.  
Major differences between ecosystems included gradients in the magnitude of total fish 
biomass, differences in lower trophic level production, commercial fish biomass, and tim-
ing of major biological events.  This work demonstrates the value of comparative analysis 
across a wide range of aquatic ecosystems, suggestive of common and broad-scale features 
across all northern hemisphere ocean systems.

Lippiatt, S. M., University of California, Santa Cruz, Santa Cruz, USA, sherry.lippiatt@
gmail.com;

Berger, C. J., Milazzo, Italy, carolynjmberger@gmail.com;
Bruland, K. W., University of California, Santa Cruz, Santa Cruz, USA, bruland@ucsc.edu
A NEW CHEMICAL LEACH METHOD TO ASSESS THE FRACTION OF 
PARTICULATE IRON THAT IS AVAILABLE TO PHYTOPLANKTON
Identifying the sources and concentrations of biologically available trace metals in surface 
waters is fundamental to the distribution of oceanic plankton productivity. In addition 
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to the dissolved phase, the particulate trace metal pool is also an important source of 
micronutrients to phytoplankton. Accurate measurement of the fraction of the particulate 
trace metal phase that can be solubilized over the time frame of phytoplankton genera-
tions is necessary to understanding plankton productivity. A comparison of common 
leach methods was conducted on coastal and riverine suspended particulate matter to 
determine the differences between several operational definitions of the particulate trace 
metal fraction. Leachate trace metal concentrations were determined using HR-ICP-MS. 
A commonly used 25% acetic acid leach (“HAc”) was shown to underestimate the labile 
fraction; in particular, it does not access intracellular trace metals. This study presents a 
modification of the HAc leach, “HAcT+R”, with the addition of a heating step and reducing 
agent. Both leach methods (HAc and HAcT+R) were applied to surface transect samples 
from the Columbia River plume; HAcT+R resulted in a more complete solubilization of the 
labile particulate iron.

Lippmann, T. C., Ohio State University, Columbus, USA, lippmann.2@osu.edu;
Thornton, E. B., Naval Postgraduate School, Monterey, USA, lippmann.2@osu.edu
ESTIMATING SUBSURFACE CROSS-SHORE FLOW FROM OBSERVATIONS OF 
SURFACE CURRENTS
Observations of nearshore circulation have traditionally been made with in situ arrays 
of current meters positioned within and very near the surf zone, or in vertical stacks at 
a few locations. Recent development of remote sensing instrumentation (Dopper radar 
and video-based PIV) allow for dense measurement of the flow field; however, only at the 
surface where the currents are generally substantially different than near-bottom flow, 
particularly in the cross-shore direction.  In this work, a simple model is developed that 
allows observation of mean surface currents to be used to estimate the mean subsurface 
cross-shore current. The methods assume that the alongshore gradient of the depth-aver-
aged longshore current can be approximated by the mean surface value. Integrating the 
depth-averaged continuity equation from the shoreline to a given distance offshore allows 
an estimate of the depth-averaged mean cross-shore current to be found, provided the 
water depth is known. Subsurface mean cross-shore currents are found by assuming a 
saturated surf zone and vertical balance where the surface mass flux is balanced by a depth 
averaged mean return flow below the mean trough level (given as a constant fraction of 
the water depth). Mean cross-shore flows estimated from surface flow fields (obtained 
using video-PIV techniques) will be presented and compared with a vertical stack of 
electro-magnetic current meters during the 1997 SandyDuck experiment. This work was 
sponsored by ONR.
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AN UPWELLING EVENT IN THE GULF OF FINLAND (BALTIC SEA) IN AUGUST 
2006: OBSERVATIONAL RESULTS
An intensive upwelling event was observed off the southern coast of Gulf of Finland in 
August 2006. Weekly mapping of hydrographic (27 stations), -chemical and -biological 
(14 stations) fields was carried out across the gulf in July-August. An ordinary distribu-
tion of hydrophysical, -chemical and -biological variables with the seasonal thermocline 
at the depths of 10-20 m was observed in the beginning of the measurements in July. 
Nutrient concentrations in the upper layer were below the detection limit and nutriclines 
were located just below the thermocline. Very low temperature values (down to 5 °C) 
were recorded in the whole Tallinn Bay and the cold water covered more than 1/3 of the 
cross-section during the upwelling event in August. High nutrient concentrations were 
measured in the upwelled water (e.g. over 0.4 μmol/l of phosphates). Successive cross-
section temperature, salinity and nutrient content data allow one to estimate the vertical 
movements of water masses and nutrient fluxes related to the upwelling event, and make 
more accurate predictions for example for summer cyanobacterial bloom development in 
this region.

Lips, U., Marine Systems Institute at Tallinn University of Technology, Tallinn, Estonia, 
urmas.lips@phys.sea.ee;
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inga@sea.ee;

Kikas, V., Marine Systems Institute at Tallinn University of Technology, Tallinn, Estonia, 
villu.kikas@phys.sea.ee

FERRYBOX MEASUREMENTS: A TOOL TO MONITOR AND ASSESS MESO-SCALE 
VARIABILITY (GULF OF FINLAND, BALTIC SEA)
External forcing as well as reaction of the pelagic ecosystem may have very different tem-
poral and spatial scales. In order to understand the transfer mechanisms between forcing 
and impact multi-scale monitoring methods with sufficient resolution, duration and 
extent have to be applied. The occurrence and intensity of meso-scale physical features 
(upwelling events, fronts etc), which are known to be determinant for biological produc-
tion, retention and transport, can be estimated using Ferrybox measurements carried out 
in the Gulf of Finland (Baltic Sea) in a regular basis since 1997. An upwelling intensity 
index is developed and applied and behavior of a quasi-permanent front is described by 

means of statistical analysis of collected cross-gulf high-resolution temperature and salin-
ity profiles in 1997-2007. Examples, how derived meso-scale indexes are used to under-
stand the variability and forecast changes in the pelagic ecosystem, are shown.

List, J. H., U.S. Geological Survey, Woods Hole, USA, jlist@usgs.gov;
Raubenheimer, B., Woods Hole Oceanographic Institution, Woods Hole, USA, britt@

whoi.edu
LARGE-SCALE NEARSHORE MORPHODYNAMICS:  MODEL GUIDANCE TO 
FIELD MEASUREMENTS
Recent modeling studies have identified processes leading to the development of large-
scale coastal morphology at alongshore scales of 100s to 1000s of meters. The morphody-
namic behavior can be self-organized (e.g., coastal undulations which grow in response to 
highly oblique incident waves), or externally forced (e.g., shoreline change resulting from 
an inner shelf bathymetric irregularity). However, these model predictions typically lack 
field verification.  Here, the hydrodynamic model Delft3D is used to isolate the forcing 
(e.g., pressure gradients, radiation stress gradients) for both self-organized and forced 
morphodynamics, and to quantify the measurements (e.g., sea-surface elevation, wave 
height and angle) required for field verification.  As an example, in the strongly-forced case 
of an inner-shelf pit and an initially uniform nearshore, model results suggest that near-
shore flow gradients and morphological evolution are driven primarily by pressure gradi-
ents resulting from sea-surface elevation differences on the order of 3 cm over a distance 
of 1 km alongshore.  In less strongly forced cases, including those with self-organized 
behavior, gradients are smaller, and thus the required measurement resolution is higher. 

Liu, B., Max-Planck Institute for Marine Microbiology, Bremen, Germany, bliu@mpi-bre-
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Khalili, A., Max-Planck Institute for Marine Microbiology, Bremen, Germany, akhalili@
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OSCILLATORY FLOWS OVER PERMEABLE WAVY BOTTOM RIPPLES
In shallow-water environments, oscillatory flows induced by surface waves may generate 
ripples over flat permeable seabeds. To keep track of the enhanced interfacial flux of sol-
utes, one has to capture simultaneously the flow on either sides of the permeable interface. 
Exactly this is the key factor if the amount of interfacial exchange of solutes and particulate 
matter. With the help of a Lattice-Boltzmann Method (LBM), this simultaneous exchange 
can be calculated very efficiently. The effect of water height, wave number, Peclet and 
Schmidt number on the interfacial exchange is discussed in detail.
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SPATIAL AND TEMPORAL VARIATION OF PHYTOPLANKTON BIOMASS IN THE 
GULF OF MANE: OBSERVATIONS AND NUMERICAL INVESTIGATIONS
A three-dimensional physical-biological model has been used to investigate spatial and 
temporal variability of phytoplankton growth dynamics in the Gulf of Maine (GoM). 
The physical model is based on the Gulf of Maine Ocean Observing System (GoMOOS) 
nowcast/forecast system, which has been issuing 48-hour forecasts of physical conditions 
since January 2002. The biogeochemical processes are simulated with an ecosystem model 
consisting of multiple nutrients and plankton functional groups. The model results are 
compared with SeaWiFS derived chlorophyll-a and in situ measurements from GoMOOS 
moorings for the 2002-2007 period. The model reproduces many observed features favor-
ably, such as the timing and intensity of phytoplankton bloom and their spatial distribu-
tion in the GoM. The annual mean depth-integrated primary production has the highest 
value of 380 mg C/m2/day near the coast and the Georges Bank. Ten model sensitivity 
experiments have been performed to assess the potential impact of several key factors 
(wind, light, stratification, depth nutrient concentrations, and river discharge) that regulate 
nutrient transport and phytoplankton productivity.
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NOAA CORAL REEF WATCH’S OPERATIONAL APPLICATION OF SATELLITE 
REMOTE SENSING DATA IN NEAR-REAL-TIME GLOBAL MONITORING OF 
CORAL HEALTH
Coral bleaching is one of the major contributors to the worldwide deterioration of coral 
reef ecosystems over the past few decades. In response to scientific and management 
needs, NOAA Coral Reef Watch (CRW) developed a suite of operational near-real-time 
global coral bleaching monitoring products based on satellite sea surface temperature. 
Our Bleaching HotSpot, Degree Heating Weeks, Bleaching Virtual Stations, and Satellite 
Bleaching Alerts, are used by resource managers and scientists around the world. Key to 
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CRW’s success has been an ongoing dialogue with its user community to assess needs and 
improve both the product and its delivery. The record-breaking 2005 Caribbean bleaching 
event has again proven the value of CRW’s satellite coral bleaching monitoring in support-
ing prompt management decision making and survey organizing by reef managers and 
scientists. To provide improved ecosystem monitoring, NOAA has released experimental 
doldrums products from satellite winds and work is underway to develop satellite insola-
tion, ocean acidification, and coral disease products as well as applying numerical models to 
use seasonal SST forecasts to predict the potential for future coral bleaching thermal stress.

Liu, H., Hong Kong Univ. of Science and Technology, Hong Kong, Hong Kong POC, 
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PLANKTONIC MICROBIAL FOOD WEB DYNAMICS IN HONG KONG WATERS 
WITH CONTRASTING TROPHIC CONDITIONS
We have conducted monthly surveys and process studies to study microbial food web 
structure and trophic dynamics in Hong Kong waters at two contrasting sites, one that is 
strongly influenced by the Pearl River discharge on the west side and the other in the more 
oligotrophic eastern waters. In the eutrophic estuarine western waters, phytoplankton was 
mainly composed of microphytoplankton, especially diatoms, whereas picophytoplankton 
contributed significantly to total phytoplankton biomass in the more oceanic eastern waters. 
Synechococcus was rarely observed at the western site, but was abundant at the eastern site, 
especially in summer. Microzooplankton consumed a greater proportion of phytoplankton 
production in the eastern water than in the western water, where dominant large diatom of-
ten escape microzooplankton grazing. Compared to microzooplankton grazing, viral-induced 
phytoplankton mortality was small, although viruses played an important role in regulating 
bacterial abundance. Mesozooplankton are not the major consumer of phytoplankton at both 
locations, ingesting only a few percent of the chlorophyll in >20 µm fraction. Seasonal varia-
tion relating to the nutrient-rich river discharge and monsoonal winds will be discussed.

Liu, H., Oregon State University, Newport, USA, hui.liu@oregonstate.edu;
Peterson, W. T., National Marine Fisheries Service, Northwest Fisheries Science Center, 

Newport, USA, bill.peterson@noaa.gov
SUBARCTIC COPEPODS AS INDICATORS OF CLIMATE VARIABILITY OFF 
OREGON COASTAL UPWELLING ECOSYSTEM
Two water type-specific copepod groups occur in coastal waters off Oregon, cold-water 
and warm-water species.  Cold-water species (Pseudocalanus mimus, Acartia longire-
mis, and Calanus marshallae) dominate the upwelling zone in summer, and warm water 
species (e.g., Paracalanus, Ctenocalanus and Clausocalanus) dominate in winter, during 
El Nino events and during summers with weak upwelling.  Changes in their biomass 
and density among years are determined by the source waters which enter the coastal 
northern California Current.  In offshore waters, larger bodied subarctic oceanic species, 
Neocalanus plumchrus, N. cristatus, and Eucalanus bungii occur commonly, but interan-
nual variations in their abundance have not been investigated.   Here we report on analy-
ses of a 10-year time-series of samples collected offshore of the shelf, from 1998-2007, 
and illustrate that large interannual variations in their presence off Oregon are common.  
Abundance variations are related to differences in transport of subarctic waters to the 
offshore branch of the northern California current.  We explore the utility of these oce-
anic subarctic copepods as indicators of PDO and climate-driven variability in the source 
waters which feed the northern California Current.

Liu, H., National Taiwan Ocean University, Keelung, Taiwan ROC, D93340002@mail.
ntou.edu.tw;

Chang, J., National Taiwan Ocean University, Keelung, Taiwan ROC, jengchang@mail.
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THE EVALUATION OF PHOSPHORUS-DEFICIENCY AREA FOR 
MICROPHYTOPLANKTON IN THE EAST CHINA SEA USING ALKALINE 
PHOSPHATASE ACTIVITIES
The laboratory cultures of S. costatum and H. triquetra were used to define a threshold 
alkaline phosphate activity for determining phosphorus deficiency status of microphy-
toplankton in natural waters. The chlorophyll-a specific alkaline phosphatase activity 
(APAchl) started to increase when ambient phosphate exhausted in low-P cultures (1.0 
μM). The addition of inorganic phosphate before measurement effectively suppressed 
APAchl, and the amount of decrease was named as ΔAPA. A value of 10 pmole PO4

3- (µg 
Chl. a)-1 min-1 for both APAchl and ΔAPA was used as the threshold to determine P-defi-
ciency in the East China Sea during 3 cruises. The 31 isohaline enclosed the nutrient rich 
area, and was used to mark the boundary of Changjiang river plume. DIN and DIP fol-
lowed a similar distribution with high concentrations associated with low salinity waters. 
For APAchl,high values occurred in the midshelf region and decrease in all directions in 
2003. In contrast, low values occurred in costal zone in both Jun. 2005 and Jun. 2006. Low 
values also appeared in the Changjiang river plume and the southern boarder of the East 
China Sea. Our results suggested that microplankton in the nutrient-rich river plume did 
not experience P-deficiency. The P-deficiency area in the East China Sea located beyond 

the edge of the Changjiang river plume and extended to the shelf break region.
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NORTHERN HEMISPHERE MIXED LAYER VARIABILITY AND ITS RELATION TO 
CLIMATE
This is a combined observational and modeling study of mixed layer properties, includ-
ing depth, temperature, salinity, and the appearance of barrier/compensating layers, 
during the 45-year period 1960-2004.  The observational analysis based on data from the 
World Ocean Database 2005 reveals substantial variability in the winter-spring depth of 
the mixed layer in the subtropics and midlatitudes.  This variability is shown to occur in 
response to anomalous wintertime weather conditions and has a complex relationship 
to winter-spring SST.  One dimensional mixed layer models driven by historical surface 
fluxes are used to diagnose this relationship
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ON THE ASSIMILATION OF ALTIMETER SEA SURFACE HEIGHT ANOMALIES IN 
A HIGH RESOLUTION
The distribution of water masses and circulation reflect on the sea surface height for some 
oceanic regimes.  This allows the inference of the ocean internal structure from sea surface 
height observations. In this study, we combine the estimates of an eddy resolving ocean 
model with vertical hybrid coordinates, HYCOM, in the Atlantic Basin with altimeter ob-
servations (JASON, GFO, ENVISAT) to correct the internal structure of the ocean model.  
The sampling altimeter patterns allows a limited access to some scales. The approach 
taken is to carry out a multi scale 2DVAR analysis of the deviations of the model sea sur-
face height from the observed absolute sea surface height. The data includes altimeter sea 
surface height anomalies, and mean dynamic topography estimated from historical data. 
A vertical 1DVAR analysis is employed to update the model vertical structure.  A sensitiv-
ity study to data assimilation parameters including 2DVAR scales, selection of mean dy-
namic topography and vertical 1DVAR algorithms (Cooper Haines, vertical model covari-
ances, etc.) is conducted.  Emphasis is given to the ability of the data assimilation scheme 
to capture large and mesoscale features.

Liu, Q., Ocean University of China, Qingdao, China, liuqy@ouc.edu.cn;
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LOW POTENTIAL VORTICITY WATER TRANSPORT FROM CENTRAL NORTH 
PACIFIC TOWARD TAIWAN ISLAND AND ITS RELATION TO THE OCEAN-
ATMOSPHERE EXCHANGE
Analysis of the Simple Ocean Data Assimilation product and other observation data re-
veals that the central North Pacific is one of the main formation regions for low Potential 
Vorticity (PV) water. It is found that the low PV water is transported from the central 
North Pacific toward the east of the Taiwan Island along a subsurface pathway follow-
ing the subtropical gyre circulation, and it takes approximately 12 years. Propagation of 
pycnocline thickness anomalies is detected along the pathway, in association with the 
decadal variability of the subduction rate. The transportation of the low PV water could be 
as one of the possible feedback mechanism for the Pacific Decadal Oscillation, because the 
variation of low PV water in Northwest Pacific has close relation to the dynamic state of 
Kuroshio Extension and ocean-atmosphere heat exchange.

Liu, W. T., Jet Propulsion Laboratory, Pasadena, USA, liu@pacific.jpl.nasa.gov;
Xie, X., Jet Propulsion Laboratory, Pasadena, USA, xiaosu@pacific.jpl.nasa.gov
SPACEBASED OBSERVATION OF MERIDIONAL WATER AND HEAT TRANSPORT 
IN AN OCEAN BASIN
Only annual mean meridional water and heat transports (MT) of ocean basins were 
available in the past, and they were derived either from hydrographic transects (HT) or 
surface flux climatology of ship reports. HT could not give convincing temporal varia-
tion because they were made at different seasons many years apart. There were also large 
uncertainties because only the shear of geostrophic current could be derived from the 
temperature/salinity profiles and a level of no motion had to be assumed.  In balancing 
the divergence of transport with the surface fluxes, only long-term average could be pro-
duced because the changes of storage in the ocean were not measured. The poor quality 
and distribution of ship data were also problematic. Recent advances on this subject have 
only been made through ocean circulation models, with uncertainties in constraints and 
physics. Significant improvement in estimating surface momentum, heat and water using 
a new generation of spacebased sensors and techniques were made. Surface sensible heat 
and latent heat fluxes have been retrieved directly from the radiances measured by AMSR 
and AMSU.  The divergence of moisture transport over the depth of the atmosphere has 
been derived from microwave radiometer and scatterometer. Temporal change of mass 
and heat storage, from JASON and GRACE, have been developed so that the annual and 
interannual variations of MT can be studied. The results are compared with ocean general 
circulation models output.
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Liu, Y., University of Washington, School of Oceanography, Seattle, USA, yliu18@gmail.
com;

MacCready, P., University of Washington, School of Oceanography, Seattle, USA, parker@
ocean.washington.edu;

Hickey, B., University of Washington, School of Oceanography, Seattle, USA, bhickey@
u.washington.edu

COLUMBIA RIVER PLUME INFLUENCE ON SUMMER SHELF CIRCULATION AS 
REVEALED BY A COASTAL OCEAN CIRCULATION MODEL HINDCAST
A hindcast of the Columbia River (CR) estuarine and coastal ocean circulation in sum-
mer 2004 is performed using the ROMS model with open boundary conditions from the 
NCOM model and realistic atmospheric, tidal and river forcing.  The model results are 
used to describe the subtidal evolution of plume patterns in response to local wind and 
river flow and to examine the plume influence on the shelf circulation and transport.  It is 
found that a bi-directional plume occurs frequently on the Washington shelf (> 75% of time 
during 6/15-8/30), during weakening of moderate upwelling favorable wind events as well 
as weak downwelling events.  Its high frequency of occurrence indicates that the CR water 
will have significant influence on Washington shelf circulation and mixing dynamics in 
summer.  In a case study of a cyclonic eddy developed through interaction of the plume and 
the upwelling jet, an important pathway is found for nutrient-rich deep canyon water to be 
upwelled onto the shelf from Astoria Canyon and transported northward along the shelf.

Liu, Z., Old Dominion University, Norfolk, USA, zxliu@odu.edu;
Mao, J., Old Dominion University, Norfolk, USA, jmao@odu.edu;
Peterson , M. L., University of Washington, Seattle , USA, mlpmlp@u.washington.edu;
Lee, C., Stony Brook University, Stony Brook, USA, cindylee@notes.cc.sunysb.edu;
Wakeham, S. G., Skidaway Institute of Oceanography, Savannah, USA, stuart.wakeham@

skio.usg.edu;
Hatcher, P. G., Old Dominion University, Norfolk, USA, phatcher@odu.edu
CHARACTERIZATION OF SINKING PARTICLES FROM THE TWILIGHT ZONE 
USING ADVANCED SOLID-STATE NMR
Sinking particles are the major vehicle for transporting organic carbon from surface to 
the deep ocean, and their chemical composition becomes more uncharacterizable as they 
sink through the water column.  However, the exact mechanism controlling this chemical 
transformation is not well understood.  In this study, we applied advanced NMR tech-
niques including CPMAS, 2D HETCOR and T1 inversion recovery on the sinking particles 
collected at the DYFAMED site in the Mediterranean Sea.  Our preliminary results show 
that particles from 200 m with different sinking velocities have a similar chemical com-
position, suggesting that mineral content and/or particle size is important in controlling 
the sinking velocity.  The major classes of chemical compounds identified included lipids, 
carbohydrate and proteins, consistent with the results from routine chromatographic 
analysis.  The NMR results on sinking particles from 200, 520 and 920m were compared, 
and the data indicate that the macromolecular heterogeneity observed in surface particles 
virtually disappears with increasing depth.  This suggests that the macromolecular compo-
nents at depth are not similar in structural composition to those in surface waters.

Livermont, E. A., Stevens Institute of Technology, Hoboken, USA, elivermo@stevens.edu;
Herrington, T. O., Stevens Institute of Technology, Hoboken, USA, Thomas.Herrington@

stevens.edu;
Miller, J. K., Stevens Institute of Technology, Hoboken, USA, Jon.Miller@stevens.edu
NON-PARAMETRIC ESTIMATION OF WAVE DATA AS A MEANS OF 
ANALYZING THE UNEXPLAINED VARIATION CREATED BY THE NYHOPS 
FORECAST SYSTEM FOR THE NEW JERSEY COASTLINE
This study evaluates the benefit of utilizing a non-parametric model for wave heights in 
the nearshore region as a means of determining the cause of unexplained variation for a 
high-resolution (HR) wave model. The non-parametric (NP) model utilizes regression 
trees, which do not require an assumption of normality and when used correctly can help 
determine key variables, interactions and outliers. The New York Harbor Observing and 
Prediction System (NYHOPS) is a three-dimensional circulation and wave model, a shal-
low water derivative of the Princeton Ocean Model. Data collected from the NJ Coastal 
Monitoring Network, which has two wave gauges of interest in Avalon and Long Beach 
Island, New Jersey, was compared to the predicted wave heights calculated with the two 
models. In the two regions of interest (ŷ,HR,i > ŷNP,i ≥ yi and yi ≥ ŷi > ŷHR,i) the non-paramet-
ric model was then compared to the high-resolution model at those points to identify 
similarities and differences. The differences with further research could identify unknown 
or poorly understood physical processes and their influence in transforming waves in the 
nearshore region.

Llewellyn-Jones, D. T., University of Leicester, LEICESTER, United Kingdom, dlj1@le.ac.uk
USING THE 16-YEAR ATSR SST TIME-SERIES, TOGETHER WITH SST DATA FROM 
OTHER SPACEBORNE SOURCES, FOR THE INVESTIGATION OF CLIMATICALLY 
IMPORTANT OCEANIC PROCESSES
Preliminary results will be presented from initial analyses of the Along-Track Scanning 
Radiometer (ATSR) re-processed data-set, designated  Version 2, which extends from 
Summer 1991 to the present and which is now close to completion and becoming available 
for general access.  The data-set comprises the three successive, overlapping data-sets from 
the ATSR-1, ATSR-2 and the current AATSR space sensors, which were payload instru-

ments on the ESA satellites ERS-1, ERS-2 and the currently operating Envisat respectively.  
By examining this highly accurate and stable data-set, which extends over the past 16 years, 
it is possible to monitor the evolution not only of Global SST, but also to make quantita-
tive analyses of the behaviour of the El Niño phenomenon, including the very strong 1997 
event.  Other processes, such as the recent anomaly in the Bering Sea, together with other 
large-scale phenomena, are also being investigated.  In some cases, results from the ATSR 
data-set will be compared to corresponding results from other sensors.

Llopiz, J. K., Rosenstiel School of Marine and Atmospheric Science, University of Miami, 
Miami, FL, USA, jllopiz@rsmas.miami.edu;

Cowen, R. K., Rosenstiel School of Marine and Atmospheric Science, University of Miami, 
Miami, FL, USA, rcowen@rsmas.miami.edu

THE TROPHIC ECOLOGIES OF LARVAL FISHES IN THE LOW-LATITUDE OPEN 
OCEAN: PREDATION REFUGE AND A FULL TUMMY TO BOOT
The tropical/subtropical open ocean is larval habitat for many species of fish, yet the 
interactions between fish larvae and the planktonic prey environment in low-latitudes 
are still poorly understood. To capture broad temporal and spatial variability in larval 
fish feeding and the feeding environment, two years of monthly sampling was conducted 
across the Straits of Florida (SOF). Diets of billfishes, tunas and reef fishes were rigid with 
distinct prey selectivity. Before an ontogenetic shift to piscivory, larval billfishes exhibited 
selection for two species of crustaceans, while larval scombrids fed almost exclusively 
upon appendicularians. Four genera of scombrids co-occurred in the western SOF where 
appendicularian abundance was greatest, but only Thunnus spp. and Katsuwonus pelamis 
were common in the east where prey densities were low. Additionally, these larvae exhib-
ited distinct niche separation in diets and vertical distributions. Total larval fish (piscivore 
prey) abundances were highest along the western SOF, as were levels of chlorophyll, cope-
pod nauplii and total zooplankton. High feeding incidence and rapid digestion for all taxa 
indicate that larval fish starvation mortality is low in these warm, oligotrophic waters.

Llovel, W., LEGOS, Toulouse, France, william.llovel@legos.obs-mip.fr;
Lombard, A., LEGOS, Toulouse, France, alix.lombard@legos.obs-mip.fr;
Cazenave, A., LEGOS, Toulouse, France, anny.cazenave@cnes.fr;
Rogel, P., CERFACS, Toulouse, France, rogel@cerfacs.fr;
Penduff, T., LEGI-CNRS, Grenoble, France, thierry.penduff@hmg.inpg.fr;
Abarca del Rio, R., University of Conception, Conception, Chile, rodrigo_abarca_del_rio@

yahoo.fr
PAST SEA LEVEL RECONSTRUCTION AND VARIABILITY OF SEA LEVEL TREND 
PATTERNS
Satellite altimetry has allowed precise mapping of the geographical variability of sea level 
rates over the last 14 years. Comparisons with steric sea level patterns based on in situ 
hydrographic data and outputs of ocean general circulation models have shown that al-
timetry-based spatial patterns are mainly caused by non uniform thermal expansion, but 
in some regions sea level trend patterns result from opposite effects of temperature and 
salinity change. For the past decades, there are no direct global-scale observations of the 
spatial trend patterns in sea level but past sea level reconstruction methods that combine 
long tide gauge records of limited coverage and short 2-D sea level patterns based on satel-
lite altimetry have been developed, with the assumption that the satellite record correctly 
captures the decadal variability of the spatial trend patterns. Here we present past sea level 
reconstruction results over the last 40 years based on tide gauge data and EOF analyses of 
sea level patterns based on runs of the ORCA  general circulation model (with and with-
out assimilation). The reconstructed sea level patterns will be compared, the dominant 
modes of temporal variability will be discussed and sea level hindcasts at tide gauge sites 
not used in the analysis will be compared to actual observations. Other methods of past 
sea level reconstruction will be also presented. 

Lloyd, K. G., University of North Carolina - Chapel Hill, Chapel Hill, USA, klloyd@email.
unc.edu;

Albert, D., University of North Carolina - Chapel Hill, Chapel Hill, USA, malbert1@email.
unc.edu;

Teske, A., University of North Carolina - Chapel Hill, Chapel Hill, USA, teske@email.unc.edu
SEAFLOOR BACTERIAL MATS AS INDICATORS OF SUBSURFACE  MICROBIAL 
ACTIVITY IN A GULF OF MEXICO METHANE SEEP
At cold methane seeps, chemosynthetic bacterial mats on the seafloor indicate underlying 
seeps that supply inorganic electron donors either directly or by fueling heterotrophic mi-
crobial communities.  In order to examine the coupling between the presence of conspicu-
ous seafloor mats and the underlying seep-dependent anaerobic microbial community, we 
investigated the geochemistry and microbiology of core transects across a large Beggiatoa 
spp. mat in the Gulf of Mexico, Mississippi Canyon (MC118). Sulfate concentration pro-
files in sediment cores at the edge and the center of the mat show rapid sulfate depletion 
with depth, coinciding with high sulfate reduction rates; controls just outside the mat 
showed no activity and flat sulfate profiles. Bacterial and archaeal 16S rRNA sequences 
indicate a microbial community dominated by sulfur and methane cycling underneath 
the mat. Isolation, reverse transcription and sequencing of mRNA for dissimilatory sulfite 
reductase (DsrAB) indicate active sulfate reducing bacteria oxidizing acetate and aromatic 
compounds, most likely obtained from the seep fluid. A small, patchy mat was cored and 
examined for comparison and showed no comparable intensification of microbial activity 
underlying the mat.



���

Meeting Abstracts ASLO/AGU/TOS/ERF

Lockwood, D. E., University of Washington School of Oceanography, Seattle, USA, deir-
drel@u.washington.edu;

Richey, J. E., University of Washington School of Oceanography, Seattle, USA, jrichey@
u.washington.edu;

Quay, P. D., University of Washington School of Oceanography, Seattle, USA, pdquay@
u.washington.edu;

Ung, M., Resource Development International Cambodia, Phnom Penh, Cambodia, 
mayrdic@gmail.com;

Sampson, M., Resource Development International Cambodia, Phnom Penh, Cambodia, 
mickey@rdic.org

ECOLOGICAL CONTROLS ON THE CARBON CYCLE OF THE MEKONG RIVER
Outgassing of CO2 derived from respiration of organic matter within the Amazon River 
may return 0.5 Pg of terrestrial carbon to the atmosphere per year. If river systems through-
out the tropics behaved similarly, they would recycle a substantial amount of terrestrial 
carbon to the atmosphere. River metabolism, or the relative rate of community respiration 
to photosynthesis, provides a benchmark for ecosystem function and an estimate of outgas-
sing, but is unknown for most tropical rivers. We measured ratios of the stable isotopes of 
dissolved oxygen and dissolved inorganic carbon throughout the Mekong River basin to 
determine the relative rates and sources of respiration and photosynthesis. A time series of 
biweekly measurements on the mainstem of the Mekong River at Phnom Penh, Cambodia, 
shows that the river is net heterotrophic throughout the year at this site, but that the ratio 
of respiration to photosynthesis (R:P) increases substantially during the flood season. R:P 
ranged from 2 to 10 during the rainy season and averaged 2 during the dry season. We use 
these measurements to model the annual outgassing of CO2 at this site.

Lockwood, M. E., University of Oklahoma/CIMMS/National Severe Storms Lab, 
Norman, USA, montra.lockwood@noaa.gov

THE CI-FLOW PROJECT:  COMBINING RESOURCES FOR BETTER 
UNDERSTANDING OF WATER IMPACTS FROM THE SKY TO THE SUMMIT TO 
THE SEA
For the past seven years, the National Severe Storms Lab has been part of a collaborative 
effort with Sea Grant, Universities and National Weather Service Forecast Offices in the 
Carolinas to develop a product to help improve flood observations and forecasts for coast-
al areas.  This project, called the Coastal Inland Flood Observation and Warning project 
(CI-FLOW), couples a high resolution quantitative precipitation information system with 
river and coastal/ocean models, which is being demonstrated in the Tar River Basin of 
North Carolina, where significant flooding from Tropical Storm Dennis and Hurricane 
Floyd affected the area in 1999.  While NSSL’s expertise focuses on short-term, stormscale 
analysis and prediction, the ensemble approach to CI-FLOW encourages the inclusion of 
other datasets and models to produce information on larger scales.  One of the expected 
outcomes of this project will be to educate coastal constituents from diverse industries on 
the impacts of variations in the water cycle, to identify their needs and requirements, and 
to provide them with the tools to manage resources and develop contingency plans.

Lodge, A., Marine Science University of South Florida, St. Petersburg, USA, alodge@
marine.usf.edu;

Greely, T., Marine Science University of South Florida, St. Petersburg, USA, greely@
marine.usf.edu

SCIENTISTS BRINGING A WAVE OF OCEAN LEARNING TO K-12 CLASSROOMS
This presentation will focus on the interesting, exciting and fun ways that graduate-level 
scientists from USF’s College of Marine Science utilize ocean science education to mo-
tivate students about learning and doing science. Participants will learn how summer 
ocean camps can become a vehicle for preparing scientist-teacher teams to teach about 
the oceans in the classroom. Training programs engage ocean scientists in inquiry-based 
teaching that parallels the way scientists conduct scientific research. These trainings 
include a day at sea doing science aboard a research vessel, in the field exploring multiple 
marine ecosystems, as well as research labs and classroom settings. We believe that sci-
entists and teachers, who learn together, grow together. The growth is realized at the end 
of each teaching semester when scientists, teachers and students share about the ocean 
learning gained throughout the semester. This presentation will highlight the win-win 
aspect of teacher scientist partnerships, its contribution to ocean science literacy, ocean 
conservation and stewardship of our natural resources.

Loeb, V. J., Moss Landing Marine Laboratories, Moss Landing, USA, loeb@mlml.calstate.edu;
Hofmann, E. E., Old Dominion University, Norfolk, USA, hofmann@ccpo.odu.edu;
Klinck, J. M., Old Dominion University, Norfolk, USA, Klinck@ccpo.odu.edu;
Holm-Hansen, O., Scripps Institution of Oceanography, La Jolla, USA, oholmhansen@

popmail.ucsd.edu;
White, W. B., Scripps Institution of Oceanography, La Jolla, USA, wbwhite@ucsd.edu
ENSO DRIVES INTERANNUAL AND DECADAL-SCALE VARIABILITY OF THE 
ANTARCTIC PENINSULA PELAGIC MARINE ECOSYSTEM
The West Antarctic Peninsula region is a major source of Antarctic krill (Euphausia su-
perba) to the Southern Ocean.  From 1980-2004 primary and secondary production, krill 
recruitment success and sea ice extent here were significantly correlated with the atmo-
spheric Southern Oscillation Index and exhibited three- to five-year frequencies charac-
teristic of ENSO variability.  This linkage was associated with movements of the Southern 
Antarctic Circumpolar Current Front and Boundary, changing influence of Oceanic 

and Weddell Sea waters, eastward versus westward flow and mixing processes that are 
consistent with forcing by the Antarctic Dipole high-latitude climate mode.  Significant 
ecological changes indicative of a change in Antarctic Dipole forcing after 1998 reflect a 
climate regime shift.  Natural environmental variability associated with interannual- and 
decadal-scale changes in ENSO forcing must be considered when assessing impacts of 
climate warming in the Antarctic Peninsula-Weddell Sea region.

Logutov, O. G., MIT, Cambridge, MA, USA, logutov@mit.edu;
Lermusiaux, P. F., MIT, Cambridge, MA, USA;
Haley, P. J., MIT, Cambridge, USA
TIDAL MODELING AND TIDALLY-DRIVEN COASTAL FEATURES
Coastal dynamical phenomena can be significantly affected by tidal processes and sec-
ondary tidally-driven features. Tidal currents, often a dominant component in a coastal 
environment, with velocities 50 to 150 cm/s being a common case, generate complex 
cross-shelf particle transports, highly horizontally inhomogeneous barotropic flow pat-
terns, tidal mixing and internal waves. Correct representation of these tidal processes in 
regional ocean models is paramount but difficult. The richness in scale and the diversity of 
the secondary tidally-driven processes (internal waves, tidal fronts, tidal mixing) call for a 
multi-model approach, with several specialized models combined together. Our modeling 
of tidal phenomena is based on forcing primitive-equation models with our new general-
ized-inverse and multi-scale barotropic tidal model. This data assimilative tidal modeling 
system is designed to simulate the barotropic tides at very high resolution and allows to 
tune its open boundary conditions and model parameters such as friction parameteriza-
tions to available regional tide gauge data using the inverse method. We find that the use 
of multiple nested domains and the data-driven control of open boundary conditions and 
model parameters are two key elements to successful regional barotropic tidal modeling. 
Modeling and dynamical results will be exemplified using our recent PLUSNet 2007 exer-
cise in WA, and AWACS 2006 experiment off the coast of NJ.

Logvinov, E., MIT/WHOI, Cambridge, USA, logvinov@mit.edu;
Pedlosky, J., WHOI, Woods Hole, USA, jpedlosky@whoi.edu
THE COASTAL BOTTOM BOUNDARY LAYER
The bottom boundary layer of a rotating, stratified flow on a continental shelf is examined 
using theory and numerical simulations (Regional Ocean Modeling System). The flow is 
driven by a downwelling favorable surface stress which is uniform in the along shore di-
rection. The stress diminishes in the cross shore direction and produces Ekman pumping 
as well as an on-shore Ekman flux. The model starts with a wind stress being applied to a 
uniformly stratified fluid on an f-plane. The flow is then allowed to reach steady state. The 
model yields an interior flow, between an upper Ekman layer and bottom boundary layer. 
The vertical diffusivity of density in the bottom boundary layer is considered to be strong 
enough to render the bottom boundary layer’s density to be a function of only the offshore 
position. The along-shore flow has enhanced vertical shear in the boundary layer that 
reduces the along-shore flow in the boundary layer. However, the velocity at the bottom is 
generally not zero but produces a stress that locally balances the applied surface stress.

Loh, A. N., Florida Gulf Coast University, Fort Myers, USA, anloh@fgcu.edu;
Canuel, E. A., SMS/VIMS, College of William and Mary, Gloucester Point, USA, ecanu-

el@vims.edu;
Bauer, J. E., SMS/VIMS, College of William and Mary, Gloucester Point, USA, bauer@

vims.edu
LIPID BIOMARKER DISTRIBUTIONS IN OCEANIC AND ESTUARINE DISSOLVED 
AND PARTICULATE ORGANIC MATTER: SOURCE AND DIAGENETIC 
SIGNATURES
Lipid biomarkers were used to characterize the sources and digenetic state of ultrafiltered 
dissolved organic matter (UDOM) and particulate organic matter (POM) from the North 
Central Pacific, Sargasso Sea and Chesapeake Bay.  Abundances and distributions of lipid 
biomarkers suggests greater reactivity in oceanic organic matter in surface compared to 
deep waters.  At all depths, oceanic POM contained greater abundances of reactive lipids 
than UDOM, coinciding with higher elemental ratios in UDOM.  In the Chesapeake Bay, 
terrigenous organic matter was found at the freshwater and mouth sites throughout the 
year although autochthonous sources of marine and/or estuarine organic matter were 
dominant.  Results from this study support earlier findings on the sources, geochemical 
character and degrees of recycling of dissolved vs. particulate phases of organic matter 
in river, coastal and oceanic settings.  The results also suggest that the sources of organic 
matter in each of these environments are likely to be a balance between the relative in-
puts of authochthonous vs. allochthonous material, the quantitatively dominant phase 
(dissolved vs. particulate) of organic matter, and the extent to which each pool has been 
recycled.

Lohan, M. C., University of Plymouth, Plymouth, United Kingdom, mlohan@plymouth.
ac.uk;

Bruland, K. W., University of California Santa Cruz, Santa Cruz, USA, bruland@ucsc,edu
A NEW SOURCE OF IRON TO COASTAL UPWELLING REGIMES
In upwelling regions along the west coast of the United States, low concentrations of 
dissolved oxygen result in high concentrations of Fe (15 - 30 nM), over 50% of which is 
present as the more bioavailable form, Fe(II). Our studies indicate that the low oxygen 
conditions in the water column act to slow down the oxidation rate of Fe(II) being added 
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to these waters from reducing shelf sediments; thereby resulting in a marked increase in 
Fe(II) concentrations which contribute to elevated dissolved Fe concentrations. During 
upwelling, this process results in a major new source of Fe which can upwell to surface 
waters, increasing phytoplankton productivity, which can in turn lead to enhanced export 
flux, driving the system further into hypoxia, or even suboxic conditions. The mechanism 
we present here is not limited to this region, and could have a major impact on other 
productive coastal upwelling regions. Our results suggest that this new source of iron is 
important in these productive upwelling systems and should be considered in models of 
oceanic iron cycle.

Lohrenz, S. E., The University of Southern Mississippi Department of Marine Science, 
Stennis Space Center, MS, USA, steven.lohrenz@usm.edu;

Schofield, O. E., Rutgers Institute of Marine and Coastal Sciences, New Brunswick, NJ, 
USA, oscar@marine.rutgers.edu;

Fahnenstiel, G. L., Great Lakes Environmental Research Laboratory, Muskegon, MI, USA, 
Gary.Fahnenstiel@noaa.gov;

Millie, D. F., University of South Florida Florida Institute of Oceanography, St. Petersburg, 
FL, USA, david.millie@myfwc.com

OPTICAL CHARACTERIZATION OF PHYSICAL AND BIOGEOCHEMICAL 
VARIABILITY IN A LAKE MICHIGAN COASTAL ECOSYSTEM
Given the extensive coastline and diversity of coastal ecosystems, the Great Lakes region 
is particularly sensitive to change, both natural and anthropogenic.  Our ability to detect 
and assess change in large-scale processes in response to changing environmental forc-
ing can be greatly enhanced by optical methods.  Here, we review findings involving the 
application of remote and in situ optical approaches for the study of ecosystem dynamics 
and associated physical and biogeochemical processes in southern Lake Michigan coastal 
waters. Observations were made during 1998 through 2000 as part of the Episodic Events 
- Great Lakes Experiment or EEGLE. Strong interannual variability was observed punctu-
ated by an intense 1998 El Nino event. Optical measurements and analyses were used to 
trace inputs and transport of river-borne materials in coastal waters, to characterize sedi-
ment distributions and properties during resuspension events, to track algal distributions, 
and to assess lake-scale temporal and spatial patterns in primary production. Our results 
highlight the possibility that climate-related changes could profoundly alter the lake eco-
system with associated impacts on autotrophic productivity, phytoplankton community 
structure, and terrestrial inputs of materials.

Loman Chiodo, K. M., Robinson High School/Univeristy of South Florida, Tampa, USA, 
klomanchiodo@verizon.net

IMPROVING OCEAN LITERACY THROUGH CASE METHOD TEACHING
Case method teaching, pioneered at Harvard Business School has been shown to be suc-
cessful in teaching graduate and undergraduate courses in such disciplines as medicine, 
business, and law. Success in biology courses, genetics, and even elementary subjects has 
been reported. Faculty report increased development of critical thinking and reasoning 
skills in a meaningful context through connection of in-class learning with real-world 
situations. This action research study examines the use of “cases” in regular high school 
marine science classes. The main focus of the study was to determine the effect of case 
method teaching on student acquisition of scientific knowledge and attitudes towards sci-
ence.   Student surveys, class discussions, student writing, and assessments were analyzed 
to determine the degree of effectiveness that the case method can provide in a high school 
science classroom.  Results indicate that use of the case method is sufficient in conveying 
factual scientific information and highly conducive to teaching scientific ways of thinking.  
Additionally, students were found to enjoy the case method of learning experience and 
agreed that it enhanced their understanding of concepts.  These findings support the idea 
that reported benefits of case method teaching also apply to high school level courses.

Lomas, D. A., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, Debra.
Lomas@bios.edu;

Lomas, M. W., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, Michael.
Lomas@bios.edu

MULTI-YEAR CHANGES IN PHYTOPLANKTON BIOMASS AND COMPOSITION 
AT THE BERMUDA ATLANTIC TIME-SERIES STUDY (BATS) SITE
Euphotic zone integrated chlorophyll at the BATS site has increased over the past 15 years 
at a rate of 0.61mg m-2 y-1, potentially due to increases in nutrient supply. When seasonal-
ity of chlorophyll is explored, it appears that increases in the winter time chlorophyll is 
particularly important to the overall multi-year increase. Patterns in sea surface tem-
peratures, from 1996-2004, suggest a decrease in the introduction of cooler, nutrient-rich 
water which might be expected to lead to a decrease in biomass rather than the observed 
increase. However, the inferred decrease in available nutrients is not clearly evident as 
the nitracline appears to be shallowing suggesting a slow accumulation of nutrients on 
isopycnals. The same observation is not seen for other macronutrients suggesting non-
Redfieldian nutrient cycling in the euphotic zone. Despite substantial variability in relative 
community composition, the increase in chlorophyll is associated with a small increase in 
Prochlorococcus biomass, and a larger and very significant increase in pelagophyte bio-
mass. These changes in phytoplankton biomass have important implications for biologi-
cally-mediated carbon flow in the Sargasso Sea ecosystem.

Lomas, M. W., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, Michael.
Lomas@bios.edu;

Bates, N. R., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, Nick.Bates@
bios.edu;

Johnson, R. J., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, rod.johnson@
bios.edu;

Knap, A. H., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, Tony.Knap@
bios.edu

THE BERMUDA ATLANTIC TIME-SERIES STUDY: A RESEARCH PLATFORM TO 
STUDY CHANGE IN THE OLIGOTROPHIC SUBTROPICAL NORTH ATLANTIC
Since October 1988 the Bermuda Atlantic Time-series Study (BATS) program has been 
studying the biogeochemistry of the Sargasso Sea with at least monthly resolution.  While 
the primary focus has been on carbon fluxes in and out of the euphotic zone, many bio-
geochemical measurements are made to a depth of 4200m.  An integrated suite of rate 
process and biogeochemical measurements is providing valuable ecosystem information 
over multiple timescales.  The BATS core measurements are enhanced by ancillary re-
search projects including studies of the temporal variability of Prochlorococcus ecotypes 
and other microbial groups, optical oceanography (Bermuda BioOptics Program), and 
biogeochemistry of organic sulfur and phosphorus, to name a few.  While not as dramatic 
as the hypothesized Domain Shift in the tropical Pacific, there have been important 
changes in carbon cycling in the Sargasso Sea ecosystem.  Over the past 17 years, salinity 
normalized [DIC], phytoplankton biomass and primary production have been steadily, 
and significantly, increasing, with associated changes in phytoplankton community struc-
ture.  During this same period there has been a steady decline in bacterial productivity 
with some evidence for increased carbon export.

Long, J. W., Oregon State University, Corvallis, USA, jlong@coas.oregonstate.edu;
Ozkan-Haller, H. T., Oregon State University, Corvallis, USA, ozkan@coas.oregonstate.edu
APPLYING NEARSHORE FLOW MODELS TO RIVERINE ENVIRONMENTS
Tools to predict nearshore flows have matured over the recent past and efforts are un-
derway to extend the applicability of these tools to the inner shelf. Such models may then 
also be used in estuaries, and potentially even for predictions in river channels, resulting 
in models that can cover the entire region from freshwater rivers to the open ocean. This 
study explores the potential of applying ocean circulation models to the study of riverine 
environments. In particular, we draw parallels between surf zone longshore currents and 
river flows and propose to utilize variational data assimilation strategies recently used 
in determining values for nearshore model free parameters (e.g friction coefficients) in 
riverine situations with an interest in determining upstream characteristics such as surface 
gradients and channel topography. We will begin by considering an idealized 1D situation. 
However, in reality the river problem is complicated by the presence of bends, meanders, 
and bars/pools that exist in typical rivers; hence 2DH or 3D treatments will also be ex-
plored. Parallels between riverine and nearshore environments will be drawn.

Long, R. M., CODAR Ocean Sensors, Ltd., Mountain View, USA, regan@codar.com;
Barrick, D. E., CODAR Ocean Sensors, Ltd., Mountain View, USA, don@codar.com;
Lipa, B. J., CODAR Ocean Sensors, Ltd., Mountain View, USA, blipa@codar.com
MULTI-YEAR STUDY OF WAVE MEASUREMENTS AND WAVE HOMOGENEITY 
FROM FIVE CENTRAL CALIFORNIA CODAR SYSTEMS
CODAR-derived wave data include readings of significant wave height, wave period, wave 
direction and wind direction. The data from five 12-13MHz SeaSondes on the central 
California coast were examined to evaluate the effectiveness of operational wave param-
eters of the CODAR wave software. More than a month of CODAR wave data from each 
site were compared to data acquired from nearby National Data Buoy Center (NDBC) 
buoys; wave data from two sites north of Point Reyes were compared to NDBC 46013, and 
three sites south of Point Reyes were compared to NDBC 46026. A range cell-to-range cell 
comparison was conducted at these sites for further evaluation of consistent sea-state as 
distance increases from the radar. Results show that waves are homogenous throughout 
range in this region. Buoy comparisons revealed strong correlation, particularly for wave 
height, at all locations. The CODAR wave period - which describes a more centroid period 
- also shows reasonable correlation with NDBC’s “dominant” period calculation. Results 
presented here suggest that CODAR-derived wave data is a reliable source of wave data.

Long, W., University of Maryland Center for Environmental Scienc, Cambridge, USA, 
wenlong@hpl.umces.edu;

Xu, J., NOAA/NOS/CSDL, Silver Spring, USA, jiangtao.xu@noaa.gov;
Lanerolle, L., NOAA/NOS/CSDL, Silver Spring, USA, Lyon.Lanerolle@noaa.gov;
Hood, R. R., UMCES/HPL, Cambridge, USA, rhood@hpl.umces.edu;
Gross, T. F., IOC/UNESCO, Paris, France, t.gross@unesco.org;
Wiggert, J. D., University of Southern Mississippi, Stennis Space Center, USA, jwiggert@

ccpo.odu.edu;
Murtugudde, R. G., University of Maryland/ESSIC, Silver Spring, USA, ragu@essic.umd.edu;
Brown, C. W., CICS-ESSIC NOAA, Univ. of Maryland, Silver Spring, USA, Christopher.

W.Brown@noaa.gov
CHESROMS: OPERATIONAL MODELING OF CHESAPEAKE BAY PHYSICS AND 
ECOLOGY
An operational model of the Chesapeake Bay that is based on the 3-D primitive equation 
numerical ocean circulation model ROMS (Regional Ocean Modeling System) has been 
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extended to also include fully coupled components that simulate the Bay’s water quality 
and biological and chemical cycles. The model provides the necessary components for 
retrospective and near real time data acquisition and pre- and post- processing, which 
make it suitable for hindcasting, nowcasting and short time forecasting of the bay-wide 
physics and ecology. Operational model structures, strategies and implementations will be 
presented. Preliminary results for temperature, salinity, water level, currents and sea nettle 
abundance levels based on nowcasting and forecasting from January 1, 2007 to December 
31, 2007 will be shown together with comparisons against observations. Future develop-
ment plans, data assimilation, challenges for coupling with regional meteorological models 
and results dissemination to the general public will be also discussed. 

Longnecker, K., Woods Hole Oceanographic Institution, Woods Hole, USA, klongneck-
er@whoi.edu;

Kujawinski, E. B., Woods Hole Oceanographic Institution, Woods Hole, USA, ekujawin-
ski@whoi.edu

EFFECT OF INTERACTIONS BETWEEN GRAZERS AND BACTERIA ON ORGANIC 
CARBON CYCLING IN GROUNDWATER
Groundwater is a source of drinking water to many coastal communities and a major 
input of freshwater to some coastal waters. Microbial communities in groundwater have 
been understudied due to the difficulty in accessing these environments. In this study, 
groundwater was pumped through sediment-filled cylinders to mimic in situ conditions. 
Protozoan grazers were filtered out of groundwater in half of the treatments. Further 
manipulations included addition of 1,2-13C2 acetate, a labeled carbon substrate which 
was used to identify metabolically active microorganisms. Microbial diversity, based on 
DNA fingerprinting of small subunit ribosomal RNA genes, was significantly altered by 
the presence of grazers. Indicator species analysis was used to identify microorganisms 
which defined community composition. In the presence of grazers, the community both 
assimilated and respired more of the labeled carbon compound compared to incubations 
without grazers. Data from this project provide important insight into how grazers alter 
the diversity of the metabolically active microbial community, and the impact of that 
interaction on organic carbon cycling within groundwater.

Longval, B. A., URI Graduate School of Oceanography, Narragansett, USA, brooke@gso.
uri.edu;

Oviatt, C. A., URI Graduate School of Oceanography, Narragansett, USA, coviatt@gso.
uri.edu

BIOMASS SIZE SPECTRA AS A TOOL TO CHARACTERIZE THE FISH 
COMMUNITY OF NARRAGANSETT BAY, RHODE ISLAND
Biomass size spectra are sensitive to disturbances that alter the energy balances and trans-
fers within a system, and could be potentially useful ecosystem management tools.  As an 
urbanized estuary, Narragansett Bay has a long history of fishing, nutrient and pollutant 
loads, invasive species and climactic variability.  In addition, tertiary sewage treatment is 
being implemented around the bay, with possible impacts for primary producers as well as 
fish.  The Rhode Island Department of Environmental Management’s monthly trawl survey 
data from 1990-2006 were used to construct fish biomass size spectra for different seasons, 
years and locations, and the species composition, biomass and slope and intercepts of these 
spectra were investigated.  Generally, slopes of all spectra were steeper than -1, indicating 
less large fish.  Since 2000 however, slopes in the upper and lower bay have been steadily ap-
proaching -1.  Upper bay intercepts begin to diverge from the lower bay also around 2000, 
with intercepts decreasing in the upper bay and increasing in the lower bay.  This could 
indicate overall greater numbers of fish as well as more large fish in the lower bay.

Lonsdale, M., University of Puget Sound, Tacoma, USA, mlonsdale@ups.edu;
Elliott, J. K., University of Puget Sound, Tacoma, USA, jkelliott@ups.edu;
Hannafious, D., Hood Canal Salmon Enhancement Group, Belfair, USA, dan@hcseg.org;
Newton, J., University of Washington, Seattle, USA, newton@apl.washington.edu
FACTORS AFFECTING THE DISTRIBUTION AND ABUNDANCE OF BEGGIATOA 
SPP. BACTERIAL MATS IN HOOD CANAL, WA
Bacterial mats were studied in Lynch Cove, an area that has been described as a “dead 
zone” due to persistence of low oxygen levels. The objectives of this study were to 1) 
take sediment samples to identify the bacteria making up the mats, 2) use underwater 
videography to map the distribution and abundance of the mats in space and time, and 3) 
examine related sediment and water conditions. The mats were composed of Beggiatoa 
spp., a type of sulfide-oxidizing bacterium. Video surveys indicated that the mats occurred 
at water depths of 10-25 m and covered an area of 8.4 km2 in the fall of 2006. The spatial 
coverage of the mats was highly reduced during the subsequent winter but increased in 
size the following spring and summer. The sediments in the area of the mats had a floccu-
lent surface layer of organic material, high sulfide levels, and low diversity and abundance 
of macrofauna. High primary productivity and sedimentation rates likely contribute to the 
high levels of organic material in the bottom substrate, where decomposition results in 
high sediment sulfide levels.

Loos, E. A., University of Victoria, Victoria, Canada, eddieloos@gmail.com;
Costa, M., University of Victoria, Victoria, Canada, maycira@office.geog.uvic.ca
INFLUENCE OF A LARGE RIVERINE SYSTEM ON THE OPTICAL PROPERTIES 
OF SURFACE WATERS OF WESTERN CANADA: IMPLICATIONS FOR SPECTRAL 
LIGHT AVAILABILITY

The influence of the Fraser River plume on the waters of the Strait of Georgia was assessed 
based on the biophysical and optical properties of the euphotic zone in late spring and ear-
ly summer of 2006. From optical measurements of beam attenuation and absorption, and 
chromophoric dissolved organic matter (CDOM) absorption, particulate absorption and 
scattering were derived. CDOM fluorescence and water samples were collected for total 
suspended material and chlorophyll a (chla). Overall, these waters were optically variable, 
but had a well-defined attenuation gradient, which allowed for the optical classification 
of waters under strong (OM1), medium (OM2), and low (OM3) influence of the riverine 
waters. Generally, particulate scattering dominated the attenuation in waters under the 
strongest influence of the river; these values decreased two orders of magnitude in deeper 
waters. The particulate scattering was mostly influenced by inorganic particles, especially 
in OM1. High loads of inorganic particulate scatterers possibly increased the diffuse light 
into OM2, thus increasing chla concentrations. Conversely, in deeper waters the relative 
increase of absorption by CDOM possibly indicate competition with phytoplankton for 
short wavelength radiation.

Lopez, R., University of Puerto Rico at Mayaguez, Marine Sciences Department, 
Mayaguez, Puerto Rico, rlopez18@gmail.com;

Lopez, J. M., University of Puerto Rico at Mayaguez Marine Sciences Department, 
Mayaguez, Puerto Rico;

Corredor, J., University of Puerto Rico at Mayaguez, Marine Sciences Department, 
Mayaguez, Puerto Rico;

Morell, J., University of Puerto Rico at Mayaguez, Marine Sciences Department, 
Mayaguez, Puerto Rico

PHYTOPLANKTON PHOTOSYNTHETIC COMPETENCY IN CARIBBEAN 
SEA MESOSCALE EDDIES AS MEASURED BY FAST REPETITION RATE 
FLUOROMETRY
Caribbean Sea mesoscale eddies result from vorticity advected through passages  into 
the Caribbean area as inferred from satellite SSHA. The Caribbean Vorticity Experiment  
(Cavortex II and VI) undertaken  from June 22-27, 2004  and August 28, 2006 to 
September 8, 2006  were intended to characterize the physical, biogeochemical, and 
optical structure of the eddies and to assess their influence on biological productivity 
of the Eastern Caribbean Region. During Cavortex II, satellite altimetry showed a large 
cyclone interacting with a small anticyclone south of Puerto Rico and for Cavortex VI  
altimetry showed a large cyclone south of the Dominican Republic.  Fast Repetition Rate 
Fluorometer measurements showed that photosynthetic competency varied vertically 
in areas of upward pycnocline displacement of isohalines and thermal structures. This 
displacement suggests that nutrient upwelling is responsible for the higher photosyn-
thetic competency observed between the surface and 90 meters. Functional absorption 
cross-section varied inversely to photosynthetic competency even under the influence of 
upward flux suggesting nutrient stress on the phytoplankton. Phytoplankton photosyn-
thetic parameters developed from radiocarbon incubations of near surface and the deep 
chlorophyll-a maximum are consistent with these observations.

Lopez-Duarte, P. C., Florida Institute of Technology, Melbourne, USA, plopez@fit.edu;
Christy, J. H., Smithsonian Tropical Research Institute, Panama City, Panama, 

CHRISTYJ@si.edu;
Tankersley, R. A., Florida Institute of Technology, Melbourne, USA, rtankers@fit.edu
HOW YOU GET THERE DEPENDS ON WHERE YOU START: VARIATION IN 
FIDDLER CRAB LARVAL DISPERSAL MECHANISMS
Successful transport of larvae from adult habitats in estuaries to coastal waters for devel-
opment can be facilitated by a behavioral mechanism referred to as selective tidal-stream 
transport (STST). Previous studies indicate that larvae of the fiddler crab Uca pugila-
tor possess an ebb-phased circatidal rhythm in vertical migration that underlies STST. 
However, the distribution of the genus Uca includes both estuarine and coastal species. 
Thus, the adaptive value of STST behaviors likely varies among species. We tested the 
hypothesis that the expression of a circatidal rhythm in Uca is associated with the location 
of the adult habitat relative to development areas. Swimming activity of zoeae-1 larvae of 
fifteen Uca species from seven locations along the Atlantic and Gulf coasts of the United 
States and the Pacific and Caribbean coasts of Panama were monitored under constant 
conditions for 72 h. Periodogram analysis of the time series indicated that estuarine spe-
cies possessed ebb-phased circatidal rhythms in swimming. However, coastal species 
exhibited no clear rhythmic patterns. These results suggest that STST behaviors may have 
arisen in association with adaptations for estuarine living.

Lopez-Gasca, M., Stony Brook University, School of Marine and Atmospheric Sciences, 
Stony Brook, USA, marielixtica@gmail.com;

Li, X. N., Stony Brook University, School of Marine and Atmospheric Sciences, Stony 
Brook, USA, xiaonli@ic.sunysb.edu;

Podlaska, A., Stony Brook University, School of Marine and Atmospheric Sciences, Stony 
Brook, apodlask@ic.sunysb.edu;

Taylor, G. T., Stony Brook University, School of Marine and Atmospheric Sciences, Stony 
Brook, USA, gtaylor@notes.cc.sunysb.edu

ANAEROBIC THIOSULFATE AND SULFUR OXIDATION/DISPROPORTIONATION 
MEDIATED BY AUTOTHROPIC BACTERIA IN THE CARIACO’S BASIN 
REDOXCLINE
The Oxygen depletion below ~250 m within the cariaco basin sets a chemocline between 
200 and 400m which represents a perfect site to study autotrophic prokaryotic communi-
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ties due to depletions of labile organic matter and the vertical distribution of inorganic 
electron donors and acceptors. Previous studies have shown enriched microbial com-
munities within the redoxcline that coincide with peaks in dark carbon fixation. This 
production is believed to be coupled to chemoautotrophic activity fueled by availability 
of elemental sulfur, thiosulfate and sulfite. Based on most probable numbers (MPN), the 
abundances of sulfur and thiosulfate disproportionating bacteria are high within the re-
doxcline (~2.7x103 cells/ml). Our research focuses on isolation and metabolic description 
of the thiosulfate and elemental sulfur utilizing bacteria. In the laboratory, isolations of 
these physiotypes are underway using dilution to extinction, roll tubes and deep agar stab 
methods in basal media containing thiosulfate or elemental sulfur as sole energy sources. 
We will also report on isolations utilizing anaerobic chemostats with highly selective 
inorganic media.  Isolations will be verified by standard 16S terminal restriction fragment 
length polymorphism (T-RFLP).

Lorenzoni, L., University of South Florida, St. Petersburg, USA, laural@marine.usf.edu;
Hansell, D., RSMAS, University of Miami, Miami, USA, dhansell@rsmas.miami.edu;
Muller-Karger, F. E., University of Massachusetts Dartmouth, New Bedford, USA, 

fmullerkarger@umassd.edu;
Varela, R., EDIMA/Fundacion La Salle, Punta de Piedras, Venezuela, rvarela@edimar.org;
Astor, Y., EDIMA/Fundacion La Salle, Punta de Piedras, Venezuela, yastor@edimar.org
DISSOLVED ORGANIC MATTER IN THE CARIACO BASIN
Measurements of dissolved organic carbon (DOC), dissolved organic nitrogen (DON) 
and dissolved organic phosphorus (DOP) were made at the CARIACO time-series station 
(10°30’ N, 64°40’ W) as part of the CARIACO time-series program. There was a marked 
seasonal variability in DOC concentrations, with lower values (~70 μM) during the up-
welling season (December-May), due to the injection of cold, DOC-depleted Subtropical 
Underwater (SUW) near the coast. During the rainy season (June-November) waters 
were stratified and DOC accumulated in the upper 130m of the water column, increasing 
to ~85 μM. DON and DOP did not show a seasonal trend. Horizontal DOC advection 
is thought to be the principal mode of carbon export out of the basin, with an estimated 
20.18 GM/year transported into the Caribbean Sea. Classic profiles were obtained for 
DOM, with concentrations decreasing with increasing depth. Deep (>350m) DOC con-
centrations in the Cariaco Basin were ~10 μM higher than average deep waters, thought 
to be the result of particle degradation. This is the first information available on DOM in 
the Cariaco Basin, an important upwelling site in the Caribbean Sea.

Losch, M., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, Martin.Losch@awi.de;

Strass, V., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, Volker.Strass@awi.de;

Cisewski, B., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, Boris.Cisewski@awi.de

STATE ESTIMATION IN SUPPORT OF AN IRON FERTILIZATION EXPERIMENT 
IN THE ANTARCTIC POLAR FRONTAL ZONE
Combining models and data with data assimilation or state estimation techniques is 
promising when both data and models separately exhibit skill. However, in oceanography 
more often than not, data and in particular sub-surface data are sparse and the prediction 
skill of ocean models tends to be poor on long time scales. We present a state estimation 
experiment, in which we exploit the availability of a high-resolution regional data set: 
Hydrographic, tracer and velocity data from the European iron fertilization experiment 
(EIFEX) are used to constrain a high-resolution coupled ecosystem-ocean circulation 
model of the experimental site in Atlantic sector of the Antarctic Polar Frontal Zone. The 
integration time spans the length of the experiment (approximately 39 days). A high reso-
lution hydrographic and ADCP survey during EIFEX yielded an exceptionally dense data 
set. In a first step, temperature, salinity, and velocity data are used to estimate the dynami-
cally consistent optimal trajectory of a regional circulation model with open boundaries 
and initial conditions as control variables; bio-geochemical tracer measurements constrain 
an ecosystem model in order to optimally estimate model parameters with a particle filter. 
In a second step, the ecosystem model is coupled to the circulation model in a forward 
integration to yield estimates of heat and salt budgets, vertical mixing, primary and export 
production.

Lott III, D. E., Woods Hole Oceanographic Institution, Woods Hole, USA, dlott@whoi.edu;
Stanley, R., Princeton University, Princeton, USA, rstanley@whoi.edu;
Jenkins, W. J., Woods Hole Oceanographic Institution, Woods Hole, USA, wjenkins@

whoi.edu
AN AUTOMATED, HIGH PRECISION, MASS-SPECTROMETRIC NOBLE GAS 
AND HELIUM ISOTOPE MEASUREMENT SYSTEM FOR EXTRACTED SEAWATER 
SAMPLES
The concentrations of dissolved noble gases in seawater are potentially powerful probes 
of air-sea exchange, water mass formation, and diapycnal mixing processes. In order to 
provide useful information, these concentrations need to be measured to an accuracy of 
better than 1 percent, and preferably to levels approaching 0.1 percent. We have developed 
a fully automated system for the unattended measurement of extracted seawater samples 
for the abundances and isotopic composition of the noble gases (He, Ne, Ar, Kr, and Xe). 
Gas samples are chemically purified using SAES getters, and the individual noble gases 
are cryogenically separated using a 4-stage cryogenic trapping system. Abundances of the 
gases are determined by peak-height manometry using a quadrupole mass spectrometer 

equipped for ion-counting, and compared to pure-gas standards calibrated to air aliquots 
of known size. Helium isotope ratios are determined using a magnetic sector mass spec-
trometer. The precision of the method is 0.10%, 0.14%, 0.10%, 0.14% and 0.17% for He, Ne, 
Ar, Kr, and Xe respectively.

Lou, S., University of Puerto Rico at Bayamón, Bayamón, Puerto Rico, shargyb@hotmail.com;
Kourosh, C., University of Puerto Rico at Bayamón, Bayamón, Puerto Rico, cyruskou-

rosh@hotmail.com;
Rodríguez, C., University of Puerto Rico at Bayamón, Bayamón, Puerto Rico, corodri-

guez@uprb.edu
TEMPORAL DISTRIBUTION OF CARDISOMA GUANHUMI LARVAE IN A SMALL 
ESTUARY IN PUERTO RICO
Cardisoma guanhumi is a semi-terrestrial brachyuran crab that inhabits coastal tropical 
areas of the Atlantic Ocean and Caribbean Sea.  This land crab shows a complex life cycle 
with aquatic and terrestrial stages.  The temporal distribution and abundance of the two 
larval stages (zoea and megalopa) of this land crab is unknown.  The purpose of this study 
is to describe the temporal distribution and estimate density of zoea and megalopa in a 
small estuary in Puerto Rico.  Monthly plankton samples were taken with two stationary 
stream drift nets placed at the mouth of Boquilla’s Creek, Manatí Puerto Rico.  Water 
was filtered for 45 minutes and volume was measured with a flow meter attached to one 
of the nets.  The density of megalopa was consistently higher than the density of zoeas 
throughout the study period (May to September 2007).  Identification of the larvae to 
species is ongoing.  The results of this study will increase the knowledge the life cycle of a 
commercially important species in Puerto Rico and are important for the development of 
a management plan for the species.

Louchard, E. M., BAE Systems, Sensor Systems - Identification & Surveillance, Honolulu, 
USA, eric.louchard@baesystems.com

SYNOPTIC MAPPING OF CORAL REEF ECOSYSTEMS OF THE MAIN EIGHT 
HAWAIIAN ISLANDS: STUDY RESULTS AND FUTURE REMOTE SENSING 
RESEARCH
Accurate maps of marine habitats are valuable assets for managing resources, including 
coral reefs, seagrass beds, sandbars and other important habitats for fisheries, tourism 
and various aspects of the coastal economy. BAE Systems, Sensor Systems - Imaging and 
Surveillance was contracted by the National Oceanic and Atmospheric Administration 
(NOAA) to map the coral reefs in the Main Eight Hawaiian Islands (MEHI) using multi-
spectral satellite imagery. All eight of the islands were mapped using digitization tools in 
ArcMap to create GIS maps of biological cover, geomorphological structure, and major 
benthic zones. The results of the project further NOAA’s commitment towards comple-
tion of the U.S. Coral Reef Task Force’s recommendation to develop shallow-water coral 
reef ecosystem maps for all U.S. waters by 2009. BAE systems is also developing auto-
mated methods of benthic habitat mapping, including tools for simultaneous mapping of 
bathymetry, bottom class, and water properties, and algorithms for removing glint and 
waves. This presentation will focus on the results of the MEHI project and also detail new 
technologies and algorithms that may be applied in future mapping projects.

Louchouarn, P., Texas A&M University, Galveston, USA, loup@tamug.edu;
Kuo, L. J., Texas A&M University, College Station, USA, ljkuo@geo.tamu.edu ;
Herbert, B., Texas A&M University, College Station, USA, herbert@geo.tamu.edu
POTENTIAL IMPACTS OF CHARCOAL ON PALEORECONSTRUCTIONS OF 
ORGANIC MATTER INPUTS TO AQUATIC SYSTEMS
Fire is a major driver of ecosystem processes as it affects the carbon cycle over a vast 
suite of terrestrial environments from forests to peatlands. Pyrogenic carbon (PyC) is a 
heterogeneous class of solid residues from combustion that include slightly altered chars, 
charcoals, and heavily condensed black carbon fractions. Recent research suggests that 
many PyC constituents are found in measurable, and sometimes substantial quantities in 
aquatic environments. We evaluated if the presence of PyC alters the information pro-
vided by conventional geochemical proxies during paleoreconstructions of organic matter 
inputs to aquatic systems. We concentrated our efforts on charcoals (low-temperature 
alteration) and observed that both biomarker and isotopic signatures of terrestrial OM can 
be greatly influenced by the addition of PyC. Rapid transformations of the biochemical 
structure of plant matter during combustion leads to the loss and generation of biomark-
ers, as well as isotopic shifts in the remaining materials. Such transformations may thus 
impart signature changes to terrigenous OM thus confounding the interpretation of 
source reconstructions.

Lovejoy , C., Laval University , Quebec, Canada, Connie.lovejoy@bio.ulaval.ca;
Potvin, M., Laval University , Quebec, Canada, marianne.potvin_1@ulaval.ca;
Scarcella, K., Laval University, Québec, Canada;
Terrado, R., Laval University, Quebec, Canada
IN FROM THE COLD UNCULTIVATED PROTISTS IN ARCTIC, A DEEP DARK SECRET
The biogeography and depth distribution of the majority of microorganisms has only be-
gun to be appreciated with the recent explosion in molecular data. The Arctic is a distinct 
environment with long periods of darkness and low light and provides a particular habitat 
for phytoplankton and other protists; favoring the maintenance of mixotrophic and 
completely heterotrophic taxa in the upper mixed layer. Over much of the Arctic Basin 
the multi-year ice has acted to create conditions that are similar to those in deep oceans 
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with stable cold temperatures and no light.  Our molecular surveys have shown that many 
sequences from uncultivated protists in the offshore Arctic Ocean have their closest af-
finities with deep water temperate and tropical sequences.  This suggests the existence of 
a distinct cold water, low light or dark adapted community maintained along isopycnal 
surfaces. This pelagic microbial community currently supports a pelagic arctic marine 
food chain with its distinct biota. Global climate change threatens this balance with a new 
open ocean habitat created by the loss of multiyear ice over the deep Arctic Basin.

Lovenduski, N. S., Colorado State University, Fort Collins, USA, nikki@atmos.colostate.edu;
Ito, T., Colorado State University, Fort Collins, USA, ito@atmos.colostate.edu
THE FUTURE OF THE SOUTHERN OCEAN CO2 SINK
The Southern Ocean currently serves as a sink for atmospheric CO2, however the strength 
of this sink has weakened over the past few decades.  It has been suggested that the pri-
mary cause of the sink reduction is a trend in the position and intensity of the Southern 
Hemisphere westerlies and the subsequent increase in the upwelling of carbon-rich wa-
ters.  The wind stress trend will likely continue into the coming century, further weakening 
the Southern Ocean CO2 sink.  However, the coming century may also be characterized 
by enhanced precipitation over the polar oceans, leading to increased stratification and 
suppressed upwelling of carbon-rich waters in the Southern Ocean.  The trends in strati-
fication and wind stress will have competing influences on future CO2 sink strength, and 
yet the net effect of these two processes is unknown.  Here, we test the sensitivity of the 
Southern Ocean carbon sink to changes induced by alterations of wind stress, stratifica-
tion, and the combined effect of the two using an ocean box model.

Lovvorn, J. R., University of Wyoming, Laramie, USA, lovvorn@uwyo.edu;
Grebmeier, J. M., University of Tennessee, Knoxville, USA, jgrebmei@utk.edu;
Cooper, L. W., University of Tennessee, Knoxville, USA, lcooper1@utk.edu;
Richman, S. E., University of Wyoming, Laramie, USA, cruciger@uwyo.edu;
Bump, J. K., University of Wyoming, Laramie, USA, jkbump@mtu.edu;
Sirenko, B. I., Zoological Institute, S. Petersburg, Russian Federation, marine@zin.ru
MODELING THE ENERGETICS OF SPECTACLED EIDERS DURING LONG-TERM 
CHANGE IN SEA ICE AND BENTHIC FOODS OF THE BERING SEA
The world population of Spectacled Eiders, a threatened species, winters in pack ice of the 
Bering Sea.  To assess possible factors in the eiders’population decline, we used historical 
data on benthic prey, sea ice, and weather in a simulation model of eider energetics that 
integrated field, laboratory, and remote sensing studies.  Density and duration of leads in 
the pack ice during extreme versus average winters had little net effect on eider energy 
balance, as flight distance to other leads was usually short when leads closed.  Nighttime 
cost was greatly reduced by the eiders’resting on ice versus floating on water, but this 
factor was likely unimportant during the eider decline (1970s to 1990s).  Despite a major 
shift in dominance of major prey species, food did not appear to be limiting at the begin-
ning or end of the eiders’decline.  After a decade of poor bivalve recruitment, the area of 
viable habitat for eiders decreased dramatically between the early 1990s and early 2000s.  
Reduced prey availability and projected loss of ice for nighttime roosting may decrease the 
eiders’prospects of recovery.

Lowe, R. J., University of Western Australia, Crawley, Australia, ryan.lowe@uwa.edu.au;
Symonds, G., CSIRO Marine and Atmospheric Research, Floreat, Australia, Graham.

Symonds@csiro.au;
Taebi, S., University of Western Australia, Crawley, Australia, taebi@sese.uwa.edu.au;
Pattiaratchi, C. B., University of Western Australia, Crawley, Australia, chari.pattiaratchi@

uwa.edu.au;
Ivey, G. N., University of Western Australia, Crawley, Australia, Greg.Ivey@uwa.edu.au;
Brinkman, R. M., Australian Institute of Marine Science, Townsville, Australia, 

r.brinkman@aims.gov.au
HYDRODYNAMICS OF FRINGING REEF SYSTEMS: NINGALOO REEF, WESTERN 
AUSTRALIA
The response of the circulation of Ningaloo Reef (the largest fringing coral reef in 
Australia) to wave, wind and tidal forcing is investigated using field data and the output 
from a coupled numerical circulation - wave model.  A 6-week field experiment measur-
ing waves, currents, and water levels was conducted during April - May 2006, which 
focused on the dynamics of flow within a representative reef - channel circulation cell 
(one of hundreds that comprise the overall system).   Results from the study indicate that 
wave-forcing is the dominant mechanism driving the circulation of Ningaloo Reef, with 
lagoonal flushing times of 5-8 hours under typical offshore wave conditions.  Cross-reef 
wave-driven currents, however, were significantly weaker (~0.1-0.2 m/s) than expected 
from existing one-dimensional analytical models of reef circulation, in part due to the 
presence of considerable wave setup inside the shallow lagoon that is neglected in these 
approaches.  Preliminary results from the three-dimensional numerical model, presently 
under development, will be presented.

Lozano, C., EMC/MMAB/NCEP/NWS/NOAA, Camp Springs, USA, Carlos.Lozano@
noaa.gov;

Mehra, A., EMC/MMAB/NCEP/NWS/NOAA, Camp Springs, USA, Avichal.Mehra@
noaa.gov;

Liu, L., EMC/MMAB/NCEP/NWS/NOAA, Camp Springs, USA, Liyan.Liu@noaa.gov;
Kim, H., EMC/MMAB/NCEP/NWS/NOAA, Camp Springs, USA, hyun.sook.kim@noaa.gov

RTOFS: REAL TIME HIGH RESOLUTION OPERATIONAL OCEAN FORECAST 
SYSTEM FOR THE ATLANTIC (26S-76N)
RTOFS in the Atlantic Ocean is an NCEP operational ocean forecast system based on 
HYCOM on a 1200Ã—1684 orthogonal grid with 26 vertical coordinates composed of 
21- isopycnal and 5-level. It is forced with  winds, heat flux, evaporation and precipitation 
every 3 hour (derived from NCEP global atmosphere GFS [Global Forecast System]); with 
body and boundary tides. Also forced are river outflows with USGS daily stream flows and 
RIVDIS climatology. The model assimilates 1. SST from GOES, AVHRR, and in-situ; 2. 
SSH from JASON, GFO and ENVISAT;  and 3. T/S from ARGOS and CTD.  The model 
is run once a day. Each run produces sets of 24-hour nowcast and 120-hour forecasts of 
hourly barotropic and daily baroclinic properties. The main goal of this development is 
to establish operational high-resolution ocean forecast system for short-term, O(1 week), 
predictions for an Atlantic sector (26S-76N) covering both shallow and deep waters. We 
present the performance of the system in real-time, including validation and evaluation of 
the system components - data streams, model and data assimilation.

Lozier, M. S., Duke University, Durham, USA, mslozier@duke.edu;
Sindlinger, L. R., Duke University, Durham, USA, lsindlinger@duke.edu
ON THE SALINIFICATION OF THE MEDITERRANEAN OVERFLOW WATERS
A recent study of the mid-depth waters of the eastern North Atlantic has detailed sig-
nificant increases in the temperature and salinity of the Mediterranean overflow waters 
(MOW) over the past fifty years, increases assumed to be linked to changes in the source 
waters flowing across the Strait of Gibraltar.   To test whether this linkage is viable, we 
have used a simple box model of water mass transformation by marginal seas to predict 
changes in the overflow water salinity based on salinity changes of the inflow from the 
North Atlantic, surface flux changes in the Mediterranean, river runoff variability and 
finally, volumetric changes for both the inflow and outflow across the Strait of Gibraltar.  
Our work indicates that the magnitude of the observed salinity change noted for the 
MOW cannot easily be explained by source water or volumetric flow changes; rather it is 
suggested that local circulation changes are responsible for the warming and salinification 
of the MOW reservoir in the eastern North Atlantic.  

Lozovatsky, I. D., Arizona State University, Tempe, USA, i.lozovatsky@asu.edu;
Liu, Z., Ocean University of China, Qingdao, China, zhiyuliu@ouc.edu.cn;
Wei, H., Ocean University of China, Qingdao, China, weihao@ouc.edu.cn;
Fernando, H. J., Arizona State University, Tempe, USA, j.fernando@asu.edu
TURBULENCE IN REVERSING AND ROTATING TIDAL FLOWS
The dissipation rate and friction velocity (FV) were studied in the East China Sea near the 
coast of China using ADV and ADCP measurements.  Reversing and rotating tidal flows 
affected small-scale near-bottom dynamics differently. In reversing flows, the near-bottom 
shear and the shear at the upper levels were almost in phase.  In rotating flows, the shear 
generated near the seafloor, propagated slowly to the water interior with a phase speed of 
~ 5 m/hr. The highest near-bottom dissipation on a shallow shelf was associated with the 
stronger flooding current of the reversing tide and the lowest with the weaker ebb current.  
The log-layer (ADCP-based) and the skin-layer (ADV-based) estimates of FV showed 
close correspondence for the reversing tide, but when the tidal vector rotated over a slop-
ing bottom the log-layer FV was approximately twice larger than the skin-layer FV.  The 
influence of stratification, form drag, and rotation is discussed as possible sources for this 
discrepancy.  Significant departure from the wall-layer parameterization was found when 
advected warm bottom water caused convective mixing in addition to boundary-induced 
turbulence.

Lueck, R. G., Rockland Scientific International Inc., Victoria, B.C., Canada, rolf@rockland-
scientific.com

SHEAR PROBE MEASUREMENTS FROM SLOWLY MOVING PLATFORMS
Microstructure turbulence measurements using shear probes are typically made from 
free-fall profilers, which descend at a constant rate, typically between 0.5 m s-1 and 1 m s-1. 
Several research groups are currently working towards the integration of microstructure 
shear probes into ocean gliders and profiling floats. These platforms move much slower 
through the water, between 0.1 m s-1 and 0.5 m s-1, raising the question of angle-of-at-
tack limitations and whether shear probes are sensitive enough to measure at such slow 
speeds. This presentation reviews available data that demonstrate that shear probes can 
successfully operate at profiling speeds of 0.05 m s-1. At these speeds, the lower detection 
limit of dissipation rates is determined by electronic noise, the upper measurement limit is 
determined by the angle-of-attack of the oncoming flow. These constraints do not impose 
a serious limitation on open ocean measurements from gliders and floats.

Luengen, A. C., State University of New York, Stony Brook, Stony Brook, USA, aluengen@
notes.cc.sunysb.edu;

Raimondi, P. T., University of California at Santa Cruz, Santa Cruz, USA, raimondi@
biology.ucsc.edu;

Flegal, A. R., Univeristy of California at Santa Cruz, Santa Cruz, USA, flegal@etox.ucsc.edu
LINKAGES BETWEEN ALGAL COMMUNITY COMPOSITION AND WATER 
CHEMISTRY DATA ON SHORT SPATIAL AND TEMPORAL SCALES
San Francisco Bay is a heavily urbanized estuary with anthropogenically enriched concen-
trations of nutrients and trace metals.  To evaluate the impact of those contaminants, we 
looked for relationships between algal community composition and water quality variables 
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(e.g., nutrients, trace metals, temperature) during the spring 2003 phytoplankton bloom.  
We analyzed algal abundance data by multidimensional scaling and BIO-ENV, a com-
munity level approach to uncovering patterns in biological data and linking those patterns 
to environmental data.  The analysis demonstrated that phytoplankton community com-
position changed significantly over small spatial and temporal (e.g., weekly) scales.  Water 
chemistry variables that best matched patterns in algal community composition were 
water temperature (primarily) and dissolved ammonium concentrations (secondarily).  
When dissolved ammonium concentrations increased during decay of the diatom bloom, 
Synechocystis sp. grew rapidly, indicating that community composition shifted quickly 
following an environmental change.  Algal community composition was not linked to dis-
solved trace metal concentrations, despite the known toxicity of some metals (e.g., Cu) to 
phytoplankton. The absence of such a relationship suggested that algal communities were 
not impacted by the high trace metal concentrations in the estuary.

Lukas, R., University of Hawaii, Honolulu, USA, rlukas@hawaii.edu;
Santiago-Mandujano, F., University of Hawaii, Honolulu, USA, mandujan@soest.hawaii.edu
UPPER OCEAN STRATIFICATION AT THE HAWAII OCEAN TIME-SERIES 
STATION ALOHA
Upper ocean stratification plays an important role in controlling the vertical turbulent 
fluxes of biogeochemically important compounds. Over the past 19 years, the near-sur-
face weakly stratified mixed layer (ML) thickness at Station ALOHA (22°45’N, 158°W) 
has varied from a few m to as much as 160 m. The mean annual range is 25-80 m, with 
the maximum depth in early January, and the minimum in early April. The sub-ML strati-
fication, which represents a potential energy barrier to entrainment, varies from a mini-
mum of about -5 x 10-3 kg m-4 in late March, to a maximum of about 1.5 x 10-2 in late 
September. The timing of the sub-ML maximum stratification is associated with the rapid 
deepening that typically occurs in the fall. On average, salinity plays a significant role in 
the reestablishment of stratification in the February-April period, before seasonal heating 
takes over. The maximum nonseasonal (synoptic and interannual) variability of the mixed 
layer occurs in February-March. The greatest interannual variation of the maximum strati-
fication occurs in the fall, apparently being controlled by salinity variations.

Lukovich, J. V., University of Manitoba, Winnipeg, Canada, lukovich@cc.umanitoba.ca;
Barber , D. G., University of Manitoba, Winnipeg, Canada
SEA-ICE RESPONSE TO STRATOSPHERE-SURFACE COUPLING IN THE 
BEAUFORT SEA
Previous studies have demonstrated an increased frequency of reversals in the Beaufort 
Gyre associated with an increase in cyclonic activity in the northern hemisphere, while 
also demonstrating a lagged response between stratospheric and surface cyclonic activity. 
In this study we examine the relationship between polar stratospheric zonal flow vari-
ability and surface cyclonic activity in the form of surface air temperature (SAT) gradi-
ents.  Of particular interest is the nature of the correlation between the lower and middle 
stratospheric NAM index and SAT gradients.  Here we explore possible correlations 
between the NAM index and SAT gradients at different latitudes as a function of time lag. 
Statistical analyses demonstrate that SAT gradients in the tropics are highly correlated 
with strain in the middle (10 mb) and, to a lesser extent lower (50 mb) polar stratosphere, 
while SAT gradients in high-latitude regions are highly correlated with polar middle and 
lower-stratospheric zonal winds. Also of interest are time lags between stratospheric and 
surface processes, and the implications of stratosphere-surface coupling for sea-ice vari-
ability in the Beaufort Sea region.

Lumpkin, R., NOAA/AOML, Miami, USA, rick.lumpkin@noaa.gov;
Elipot, S., NOAA/AOML, Miami, USA, shane.elipot@noaa.gov
RELATIVE DISPERSION IN THE GULF STREAM AND ITS RECIRCULATION
As part of the CLIVAR Mode Water Dynamics Experiment (CLIMODE), 60 satellite-
tracked surface drifters were released in pairs and trios during the February to March 
2007 cruise of the R/V Knorr in the Gulf Stream extension.  In this talk, the relative disper-
sion of the drifters is examined as a function of time and separation distance.  Isotropic 
Richardson’s Law behavior is seen for separation distances from 1.5km to 300km, with 
random walk behavior for larger separations.  These observations are used to map the 
distribution of effective diffusivities in the region,  useful to estimate the role of eddy heat 
fluxes in the formation rate of mode water.

Lunau, M., Alfred-Wegener-Institute for Polar and Marine Research, Bremerhaven, 
Germany, mirko.lunau@awi.de;

Wurst, M., Alfred-Wegener-Institute for Polar and Marine Research, Bremerhaven, 
Germany, masch.wurst@awi.de;

Piontek, J., Alfred-Wegener-Institute for Polar and Marine Research, Bremerhaven, 
Germany, judith.piontek@awi.de;

Grossart, H. P., Leibniz-Institute of Freshwater Ecology and Inland-Fisheries, Stechlin, 
Germany, hgrossart@igb-berlin.de;

Riebesell, U., Leibniz Institute of Marine Sciences (IFM - GEOMAR), Kiel, Germany, 
uriebesell@ifm-geomar.de;

Engel, A., Alfred-Wegener-Institute for Polar and Marine Research, Bremerhaven, 
Germany, anja.engel@awi.de

POTENTIAL EFFECTS OF OCEAN ACIDIFICATION ON MICROBIAL ORGANIC 
MATTER DEGRADATION DURING AN OFFSHORE MESOCOSM EXPERIMENT

Microbiological processes play a major role in biogeochemical cycling of organic matter 
in the ocean. However, little is known about the direct effects of ocean acidification on 
heterotrophic activity and, hence organic matter cycling through the microbial loop. To 
elucidate whether future ocean acidification will directly affect microbial organic matter 
degradation, a study was conducted examining the impact of decreasing pH on bacte-
rial hydrolytic enzyme activities.  Different acid treatments were used to induce different 
pCO2 concentrations in offshore mesocosms during a series of short time experiments. 
The study was carried out in the Baltic Sea in July 2007 in the frame of the SOPRAN 
(Surface Ocean PRocesses in the ANthropocene) project. Based on kinetic measurements, 
maximum turn-over rates (Vmax) and half-saturation constant (Km) were calculated for 
glucosidases, peptidases and phosphatase. A decrease in pH led to a significant increase 
in Vmax of carbohydrates accompanied by a decrease of peptide degradation. Possible 
implications of this short time changes in heterotrophic organic matter turnover due to 
acidification will be discussed.

Lund, J. M., Woods Hole Oceanographic Institution, Woods Hole, USA, jlund@whoi.edu;
Fratantoni, P. S., Woods Hole Oceanographic Institution, Woods Hole, USA, pfratantoni@

whoi.edu;
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whoi.edu;
Fratantoni, D. M., Woods Hole Oceanographic Institution, Woods Hole, USA, dfratan-
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EXPLORING THE FEASIBILITY OF GLIDER-BASED TRANSPORT, 
STRATIFICATION, AND ECOLOGY MEASUREMENTS ON THE NEW ENGLAND 
SHELF BETWEEN MVCO AND LINE W
Autonomous gliders, when used appropriately relative to their inherent capabilities, can 
provide sustained, low-cost, and robust measurements of key physical and biological pa-
rameters.  Since October 2006 we have repeatedly occupied a 200 km transect spanning the 
New England shelf from the nearshore Martha’s Vineyard Coastal Observatory (MVCO) 
to the Line W moored array on the continental slope.  This work constitutes an impor-
tant step in the development of an integrated and sustainable regional observing system 
capable of resolving physical and biological variability on timescales from days to decades.  
However, there are significant logistical and analytical impediments to using slow, relatively 
fragile autonomous platforms in a demanding operational setting. In this presentation we 
explore, from both scientific and engineering perspectives, the feasibility of long-term oc-
cupation of this cross-shelf transect.  We will present a synthesis of more than 20 indepen-
dent realizations of this section, contrast the glider observations with coincident shipboard 
measurements, and evaluate our computation of along-shelf baroclinic transport.

Lunde, B. N., Naval Oceanographic Office, Stennis Space Center, USA, Bruce.Lunde@
navy.mil;
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IMPLEMENTATION OF THE NAVY COUPLED OCEAN DATA ASSIMILATION 
SYSTEM AT THE NAVAL OCEANOGRAPHIC OFFICE
The Navy Coupled Ocean Data Assimilation (NCODA) system is a 3D multivariate opti-
mum interpolation (MVOI) system developed at the Naval Research Laboratory (NRL). It 
can provide a 3D analysis of temperature, salinity, and geostrophic currents based on real-
time observations.  This system is being implemented at the Naval Oceanographic Office 
(NAVOCEANO) on the supercomputer configuration of the Major Shared Resource 
Center (MSRC). NCODA is running in both a stand-alone mode and coupled with the 
Navy Coastal Ocean Model (NCOM).  Several case studies will show NCODA results 
compared with recent bathythermographic data sets acquired in the western Pacific.  
These studies will include the customizing of NCODA to the region and input data sets by 
means of its adjustable input parameters.

Lundkvist, M., DHI - Water, Environment, Health, HÃ¸rsholm, Denmark, mlu@dhigroup.com;
Frederiksen, L., University Of Southern Denmark, Odense, Denmark, lafre05@student.sdu.dk;
Edelvang, K., DHI - Water, Environment, Health, HÃ¸rsholm, Denmark, kae@dhigroup.com;
Flindt, M. R., University Of Southern Denmark, Odense, Denmark, mrf@biology.sdu.dk
DEVELOPMENT OF BIOLOGICAL SEDIMENT STABILITY IN MUD/SAND 
MIXTURES: A LABORATORY STUDY
Natural sediments rarely consist of only mud or sand but a mixture of both. Since predic-
tive modeling of estuarine sediment erosion and transport requires a description of the 
erosional properties and behavior of the bed, a number of different sediment mixtures 
have been investigated. The investigations were carried out using annular laboratory 
miniflumes with sand-mud mixtures of 0, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90 and 
100 percent mud by weight. The sediment was left to stabilize for 0, 2, 5 and 7 days before 
a series of erosion experiments were carried out to determine the bed stability.  The results 
showed that adding 20 % mud by weight to sand gave a decrease of stability by 29 %, due 
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to fact that the added mud did not fully encompass the sand grains. While adding of 20 % 
sand to mud showed an increase of stability by 114 %. The development of biostability was 
possible from 40 to 100 % mud and can be described as a bell shaped curve with maxi-
mum around 60 % mud added. 

Luneva, M. V., Florida State University, Tallahasee, USA, mluneva@met.fsu.edu;
Clayson, C. A., Florida State University, Tallahasee, USA, clayson@met.fsu.edu
EFFECT OF THE COUPLING BETWEEN THE UPPER AND LOWER 
CIRCULATIONS NEAR THE FRONT ON THE DEEP MIXING
Observations in the Sea of Japan in the winter of 2000 show evidence of convection to a 
depth of roughly 1000 m along the subpolar front. Numerical simulations have shown that 
this deep mixing is associated with both ageostrophic frontal circulations and pre-existing 
larger-scale downwelling regimes.  The downwelling regimes appear to be a result of inter-
actions between frontal meandering and deep circulation in this basin over bottom to-
pography anomalies. The coupling between the frontal dynamics and the deep circulation 
was explored through the semigeostrophic Sawyer-Eliassen equation, solved numerically 
for the Sea of Japan case. Source terms due to vertical mixing and Ekman lateral buoyancy 
advection for ship observations were estimated from the solutions of a 1D turbulence 
closure model. An analysis of the solution demonstrates that vertical coupling between 
the upper and lower circulations produces a localized region of downwelling that leads to 
buoyancy instability in deep layers and supports mixing. The applicability of this mixing 
mechanism in other locations in the global oceans is discussed.

Luo, Y., Marine Biological Laboratory/Brown University, Woods Hole, MA, USA, yluo@
mbl.edu;

Ducklow, H. W., Marine Biological Laboratory, Woods Hole, MA, USA, hducklow@mbl.edu;
Friedrichs, M. A., Virginia Institute of Marine Science, The College of William and Mary, 

Gloucester Point, VA, USA, marjy@vims.edu
THE IMPORTANCE OF MICROBIAL DYNAMICS IN MARINE BIOGEOCHEMICAL 
MODELING: A TENTATIVE DATA ASSIMILATION STUDY OF OPEN OCEAN 
ECOSYSTEMS
DOM usage by bacteria is important in the carbon cycle especially inorganic nutrient 
regeneration. However, it is still controversial whether it is necessary to explicitly include 
bacteria-DOM processes in open ocean biogeochemical models. We constructed a 1-D 
biogeochemical model that simulates the carbon (C), nitrogen (N) and phosphorous (P) 
components in picophytoplankton, diazotrophs, bacteria, protozoa, metazoa, labile and 
semi-labile DOM, and inorganic nutrients including ammonium, nitrate and phosphate. 
The C:N:P ratios in the compartments are flexible. The model includes a detailed bacteria-
DOM dynamics such as control equations on DOM lability and bacterial growth effi-
ciency. Data assimilation is applied to objectively optimize parameters so that the misfits 
of modeled estimates and observations (costs) are minimized. Experiments: (1) A model 
without microbial dynamics which assimilated chlorophyll, primary production, nitrate, 
microzooplankton biomass and export. (2) A model with microbial dynamics which as-
similated the same data as (1). (3) Same model as (2) but assimilated more data including 
bacterial production and DOM stock. Our results show that although the model without 
microbial dynamics can be optimized to fit the available data, it does so for the wrong 
reasons. By including microbial dynamics and assimilating the microbial related data, the 
cost of the model can be significantly reduced while optimized to a reasonable pattern. 

Luther, D. S., SOEST/University of Hawaii, Honolulu, USA, dluther@hawaii.edu;
Sanford, T. B., APL/University of Washington, Seattle, USA, sanford@apl.washington.edu
HPIES - MEASURING WATER COLUMN CURRENTS AND PROPERTIES FROM 
THE SEA FLOOR
We will describe a new sea floor instrument, called HPIES, that combines three well-
tested sensors. When deployed in an array and combined with CTD data, the HPIES can 
provide daily estimates of sea surface to sea floor profiles of temperature, salinity, specific 
volume anomaly, and absolute horizontal currents across the array. The HPIES is being 
developed to take advantage of the emergence of flexible data gateways to the deep ocean, 
such as cabled observatories and modem-carrying gliders. These gateways create the 
opportunity for acquiring data for long durations in near-real-time, permitting exploration 
and data utilization in ways that traditional expeditionary data collection does not. The 
HPIES sensors measure the horizontal electric field, the vertical acoustic travel time from 
the sea floor to the sea surface (that is, an inverted echo sounder), and bottom pressure. 
Besides showing data from recent deep-water evaluation deployments, we will present 
examples of the use of these variables, from earlier experiments when the variables were 
measured separately, for producing such analysis tools as daily horizontal maps of meso-
scale variability and stream-coordinates representations of frontal jet currents.

Luther, G. W., University of Delaware , Lewes, USA, luther@udel.edu;
Trouwborst, R. E., University of Delaware , Lewes, USA;
Johnston, A., Pennsylvania State University, University Park, USA;
Koch, G., University of Puget Sound, Tacoma, USA;
Pierson, B. K., University of Puget Sound, Tacoma, USA, bpierson@harbornet.com
BIOGEOCHEMISTRY OF FE(II) OXIDATION IN A PHOTOSYNTHETIC 
MICROBIAL MAT: IMPLICATIONS FOR PRECAMBRIAN FE(II) OXIDATION
Early photosynthetic organisms are assumed to have played a major role in the forma-
tion of Precambrian Banded Iron Formations (BIFs) by either oxidizing Fe(II) directly or 

by producing O2 during photosynthesis, which in turn oxidized Fe(II). Microbial mats 
at Chocolate Pots Hot Springs in Yellowstone National Park composed of oxygenic cya-
nobacteria and the anoxygenic phototroph Chloroflexus were studied as a model to dis-
criminate the role of either process. Voltammetric microelectrodes were used to measure 
dissolved O2, Mn(II) and Fe(II) simultaneously in situ with a 0.05 mm depth resolution. 
Oxygenic photosynthesis produced enough O2 to remove all Fe(II) from the mat at light 
intensities >85 W/m2. The Fe(II) oxidation rates caused by oxygenic photosynthesis mea-
sured in this study are sufficient to explain BIF formation. Performing kinetic experiments 
in the dark and light at the depth of maximum O2 production indicates that the decay 
of Fe(II) follows a zero order rate law consistent with photosynthesis as the source of O2. 
These dynamic environments show how kinetic data can be obtained in situ and be used 
to understand the interactions between biology and chemistry.

Luther, M. E., Univ. of South Florida, St. Petersburg, USA, luther@marine.usf.edu;
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A COASTAL OCEAN PREDICTION SYSTEM FOR TAMPA BAY, FLORIDA
The USF College of Marine Science has developed a Coastal Ocean Prediction System for 
Tampa Bay based on an integrated observing system and circulation model.  The model 
system ingests real-time observations of the physical forcing functions for Tampa Bay to 
produce three-dimensional fields of circulation, temperature, salinity, and water level.  The 
hydrodynamic model is fully operational in either a nowcast-forecast mode or a hindcast 
mode (see http://ompl.marine.usf.edu/TBmodel).  A water quality module produces fields 
of chlorophyll, nutrients, and dissolved oxygen from time-varying estimates of nutrient 
and fresh water loading and a wave module provides directional wave spectra and bottom 
stresses. The integrated observing and modeling system provides a decision support tool 
that is used to enhance security, safety, and efficiency of maritime transportation, to guide 
search and rescue efforts, and to evaluate the bay ecosystem response to environmental 
stressors.  Such stressors include severe storms, seasonal and interannual changes in fresh 
water input, as well as human impacts, such as hazardous material spills, fresh water 
diversions, nutrient loading, changing land use patterns, and alterations in bay bathymetry.

Luznik, L., The Johns Hopkins University, Baltimore, USA, lluznik@poseidon.me.jhu.edu;
Hackett, E. E., The Johns Hopkins University, Baltimore, USA, ehackett@jhu.edu;
Katz, J., The Johns Hopkins University, Baltimore, USA, katz@jhu.edu;
Osborn, T. R., The Johns Hopkins University, Baltimore, USA, osborn@jhu.edu
DIRECT ESTIMATION OF THE REYNOLDS STRESSES FROM PIV DATA
A major challenge in direct turbulence measurements in the coastal ocean is to separate 
between wave induced motions and turbulence when calculating the Reynolds stresses. 
Here we introduce a direct approach for removing the wave velocities that is suitable 
for particle image velocimetry (PIV) data, and compare it to the second order structure 
function method of Trowbridge (1998). The instantaneous wave velocities are estimated 
as the spatially averaged horizontal and vertical velocity over the two sample areas of 
35x35cm^2, that are separated horizontally by 60 cm. Substracting this value and the 
overall time averaged velocity from instantaneous data provides the turbulent velocity 
fluctuations, which are then used to calculate Reynolds stresses. The results indicate that 
directly calculated stresses are in good agreement with the structure function method, and 
discrepancies between the two approaches are discussed in the context of their underlying 
assumptions. Error estimates for the two approaches are presented and compared.

Lyman, J. M., JIMAR/NOAA PMEL, Seattle, USA, John.Lyman@noaa.gov;
Johnson, G. C., NOAA PMEL, Seattle, USA, Gregory.C.Johnson@noaa.gov
ESTIMATING ANNUAL GLOBAL UPPER OCEAN HEAT CONTENT ANOMALIES 
DESPITE IRREGULAR IN SITU OCEAN SAMPLING
The effects of irregular in situ ocean sampling on estimates of annual globally integrated 
upper Ocean Heat Content Anomalies (OHCA) are investigated for sampling patterns 
from 1955 to 2006.  An analytical method is presented for computing the effective area 
covered by an objective map for any given in situ sampling distribution.  To evaluate the 
method, appropriately scaled sea surface height (SSH)anomaly maps from Aviso are used 
as a proxy for OHCA from 1993 to 2006.  Use of these proxy data demonstrates that the 
simple area integral of such an objective map for sparse data sets does not agree as well 
with the actual integral as a representative one.  From 1955 to 1966, in situ ocean sampling 
is inadequate to estimate accurately annual global integrals of upper OHCA.  During this 
period, simple integrals for the sampling pattern of any given year underestimate the 13-
year trend in proxy OHCA from 1993 to 2006 by around 70%, and confidence limits for 
representative integrals are often very large.  From 1967 to 2003 there appear to be suffi-
cient data to estimate annual global integrals.  For this time period the simple integrals for 
any given year’s sampling pattern still underestimate the 13-year trend by around 30%, but 
the representative integrals match the trend well with small confidence limits.  For 2004 
through 2006 in situ sampling, with near-global in situ Argo data coverage, the 13-year 
trend is equally well represented by simple or representative integrals. 
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Martinolich, P. M., Naval Research Laboratory, Stennis Space Center, USA, martinol@
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Sosik, H., Woods Hole Oceanographic Institute, Woods Hole, USA, hsosik@whoi.edu;
Vandemark, D., University of New Hampshire, Durham, USA, doug.vandemark@unh.edu;
Feng, H., University of New Hampshire, Durham, USA, hui.feng@unh.edu;
Morrisone, R., University of New Hampshire, Durham, USA, ru.morrison@unh.edu
POTENTIAL SATELLITE FOR MONITORING BIO-OPTICAL PROPERTIES: QUALITY 
ASSESSMENT OF OCEAN COLOR MONITOR DATA IN THE COASTAL ZONE
We determined a new capability for monitoring bio-optical properties can be performed 
using the Ocean Color Monitor (OCM) sensor onboard the Indian remote sensing satel-
lite IRS-P4.  OCM has a spatial resolution of 360 meters which enables the fine detail of 
spatial variability present in the coastal zone to be resolved.  A suite of automated valida-
tion tools have been developed and used to analyze the quality of OCM normalized water 
leaving radiance (nLw), and derived inherent optical properties by comparing these OCM 
data to in situ data sets (absorption, backscattering, and attenuation coefficients), co-locat-
ed SeaPRISM-derived nLw’s, and the Aerosol Robotic Network (AeroNet) derived aerosol 
properties derived from the Martha’s Vineyard Coastal Observatory site.  An automated 
de-striping algorithm was also applied to the OCM data to correct for instabilities in the 
characterization of the bush broom sensor.  The effects of the de-striping algorithm on the 
match-up data are also presented.  These de-striped images can be integrated with current 
bio-optical algorithms to produce similar MODIS products at a higher spatial resolution. 
The results indicate OCM can provide useful products in the coastal zone.

Lyons, G. C., University of South Carolina, Columbia, USA, glyons@geol.sc.edu;
Benitez-Nelson, C. R., University of South Carolina, Columbia, USA, cbnelson@geol.

sc.edu;
Thunell, R., University of South Carolina, Columbia, USA, thunell@geol.sc.edu
PHOSPHORUS COMPOSITION OF SINKING PARTICLES FROM GUAYMAS 
BASIN, GULF OF CALIFORNIA
The seasonal and internannual composition and fluxes of sinking particulate phosphorus (P) in 
the Guaymas Basin, Gulf of California were investigated using a sediment trap deployed at 475 
m from August 1990 to December 1996. Samples were analyzed using sequential extraction ( 
SEDEX) to examine the various forms of particulate P. Total particulate P (TPP) concentrations 
averaged 40.9 ± 26.7 µmol g-1, with particulate organic P accounting for only 32.2 ± 13.7%. The 
remaining P was comprised of loosely bound (18 ± 13%), oxide associated (22 ± 12%), authi-
genic (23 ± 12), and detrital (5.4 ± 2.8%) P forms. Annual fluxes varied widely, with significant 
increases during the summer, likely due to increased atmospheric input. Interannual variations 
in inorganic P will be discussed and compared to other sites with varying magnitudes of river-
ine input, upwelling, and anoxia in order to provide insights into the mechanisms that control 
particulate P composition and its ultimate removal from the marine water column.

Lyons, M. M., University of Connecticut, Groton, USA, mmmlyons@hotmail.com;
Ward, J. E., University of Connecticut, Groton, USA, evan.ward@uconn.edu;
Roberts, S. B., University of Washington, Seatlle, USA, sr320@u.washington.edu;
Smolowitz, R., Marine Biological Laboratory, Wood Hole, USA, rsmol@mbl.edu;
Vallino, J., Marine Biological Laboratory, Wood Hole, USA, jvallino@mbl.edu;
Allam, B., Stony Brook University, USA, bassem.allam@stonybrook.edu
GOT SNOW? TRACKING MARINE PATHOGENS IN AQUATIC ECOSYSTEMS
Marine aggregates (i.e., marine snow, flocs, and organic detritus) are ubiquitous in aquatic 
ecosystems and although many studies have focused on the composition, formation, 
distribution, and fate of aggregates, few have addressed their role in the ecology of aquatic 
diseases. This research focuses on diseases associated with suspension-feeding bivalves 
(e.g., clams and oysters), including bivalve pathogens and human pathogens acquired via 
consumption of contaminated bivalves. Marine aggregates were characterized using un-
derwater video surveys coupled with direct collection in modified settling cones in order 
to explore differences in the characteristics of aggregates found in habitats populated by 
clams (Mercenaria mercenaria) and oysters (Crassostrea virginica). Microaggregate (< 500 
m) concentrations were always greater than macroaggregate (> 500 m) concentrations, 
but peak concentrations of macroaggregates and microaggregates, mean size of particles, 
and volume fraction of aggregated material varied throughout the study. These results 
have important implications for the way in which aquatic pathogens are collected, moni-
tored, and quantified for risk-based surveillance in shallow-water ecosystems.

Lyons, W. B., The Ohio State University, Byrd Polar Research Center & School of Earth 
Sciences, Columbus, USA, lyons.142@osu.edu;

Goldsmith, S. T., The Ohio State University, School of Earth Sciences, Columbus, USA, 
goldsmith.35@osu.edu;

Carey, A. E., The Ohio State University, School of Earth Sciences, Columbus, USA, 
carey.145@osu.edu;

McElwee, G. T., The Ohio State University, School of Earth Sciences, Columbus, USA, 
mcelwee.13@osu.edu;

Harmon, R. S., USARL Army Research Office, Research Triangle Park, USA, russell.har-
mon@us.army.mil

DISSOLVED ORGANIC CARBON IN SMALL RIVERS, PANAMA
The climate of Panama is typical of the low-latitude humid tropics, characterized by near-
uniform average temperature, abundant rainfall, and a distinct seasonality of precipitation 
with a mid-December to mid-April Dry season and a wet season with near constant aver-
age monthly rainfall during the intervening months. Samples for dissolved organic carbon 
(DOC) analysis were collected from small rivers across Panama from along a transect 
from the Lake Bayano area to the Costa Rican border during both the wet and the dry 
seasons.  Our data demonstrate that during the wet season the DOC concentrations in 
all but three of the streams are higher than during the dry season. Concentrations vary 
greatly from river to river and from season to season, with values as low as 0.053 to high 
values of over 2.0 mMC/L. The highest concentrations were observed in rivers draining 
sedimentary rocks in coastal watersheds. DOC dynamics from these rivers will be dis-
cussed in terms of what is known regarding SMRs draining tropical forests in Puerto Rico 
and other Central American locations.

Lysiak, N. S., Boston University Marine Program, Woods Hole, USA, nlysiak@bu.edu;
Moore, M. J., Woods Hole Oceanographic Institution, Woods Hole, USA, mmoore@whoi.

edu;
Knowlton, A. R., New England Aquarium, Boston, USA, aknowlton@neaq.org;
Valiela, I., Marine Biological Laboratory, Woods Hole, USA, ivaliela@mbl.edu
INTERPRETING A LONG-TERM STABLE ISOTOPE RECORD DERIVED FROM 
NORTH ATLANTIC RIGHT WHALE BALEEN: IMPLICATIONS FOR ECOSYSTEM-
LEVEL CHANGES IN THE GULF OF MAINE?
North Atlantic right whales (Eubalaena glacialis) experience high anthropogenic mortal-
ity rates and have not recovered from the population bottleneck induced by commercial 
whaling. The majority of the extant population can be found foraging seasonally in several 
habitats within the Gulf of Maine (GoM). We collected incremental stable isotope ratios 
(δ 13C, δ 15N, δ 18O, δ D) from 25 right whale baleen plates to examine long term trends in 
right whale migration behavior, health, and diet. The same isotope ratios were determined 
for zooplankton collected in GoM right whale feeding habitats, so as to ground-truth the 
observed whale baleen isotope patterns. Here we present the baleen isotope time series, 
which spans from 1880-2006, in the context of zooplankton isotope ratios as well as biogeo-
chemical and physical measurements from the GoM. Most interestingly, we explore poten-
tial causes of a marked decrease in whale baleen δ13C that occurred in all whales sampled 
after 1999. Our results demonstrate that in addition to recording whale distribution data, 
baleen may record environmental data, useful for documenting ecosystem-level changes.

M. Gupta, G. V., Ministry of Earth Sciences, Chennai, India, gupta@icmam.gov.in;
S.S.Sarma, V. V., National Institute of Oceanography, Visakhapatnam, India, vvsarma@

yahoo.com;
Robin, R. S., Ministry of Earth Sciences, Chennai, India, robin_rs@rediffmail.com;
Raman, A. V., Andhra University, Visakhapatnam, India, akkur.v.rman@gmail.com;
Jai Kumar, M., Andhra University, Visakhapatnam, India, jaikumar_ocean@rediffmail.com;
Rakesh, M., Andhra University, Visakhapatnam, India, mrakesh74@yahoo.co.uk;
Subramanian, B. R., Ministry of Earth Sciences, Chennai, India, brs@icmam.gov.in
INFLUENCE OF NET ECOSYSTEM METABOLISM IN TRANSFERRING RIVERINE 
ORGANIC CARBON TO ATMOSPHERIC CO2 IN A TROPICAL COASTAL 
LAGOON (CHILKA LAKE, INDIA)
Biogeochemical cycling of carbon in the Chilka Lake, Asia’s largest brackish lagoon on the 
east coast of India, was studied twice during May 2005 (premonsoon) and August 2005 
(monsoon). The dissolved inorganic carbon (DIC) in the lake was higher by ~22% and 
dissolved organic carbon (DOC) was lower by ~36% during premonsoon than monsoon 
due to seasonal variations in their supply from rivers and in situ production/mineralisa-
tion. Surface pCO2 exhibited discernable gradients during monsoon through northern 
(1033-6522 µatm), central (391-2573 µatm) and southern (102-718 µatm) lake and its 
distribution in the lake seems to be governed by pCO2 levels in rivers and their discharge 
rates, which were several folds higher during monsoon than premonsoon. The net CO2 
efflux from entire lake during monsoon (2.64 GgC d-1) was higher by 44 times than dur-
ing premonsoon. 15% of CO2 efflux from lake in monsoon was contributed by its supply 
from rivers and the rest was contributed by in situ heterotrophic activity. Based on mass 
balance, net ecosystem production (NEP) of lake (-3.77 GgC d-1) was found to be in con-
sistent with the total riverine organic carbon trapped in the lake (2.80 GgC d-1) suggesting 
that strong heterotrophy in the pelagic compartment of the lake is mainly responsible for 
elevated fluxes of CO2 during monsoon. This suggests that Chilka lake is an important 
region in biological transformation of organic carbon to inorganic carbon and its export 
to the atmosphere.

Ma, B. B., Naval Academy Taiwan , Kaohsiung, Taiwan ROC, barry@mail.nsysu.edu.tw;
Reeder, D. B., U.S. Naval Postgraduate School, Monterey, USA, dbreeder@nps.edu;
Yang, Y. J., Naval Academy Taiwan, Kaohsiung, Taiwan ROC, yjyang@mail.cna.edu.tw;
Lou, J. Y., Naval Academy Taiwan, Kaohsiung, Taiwan ROC, jylou@mail.cna.edu.tw
OBSERVATION OF INTERNAL SOLITARY WAVES IN THE NORTHERN SOUTH 
CHINA SEA
Several remote sensing techniques are employed in observing the large internal solitary 
waves (ISWs) in the northern South China Sea in April 2007. The surface expressions of the 
ISWs are monitored from the satellite and ship-borne radar. Two frequencies of acoustic 
echo sounding, 38 and 120 kHz, are used in imaging the pelagic displacement and particles 
suspension near the bottom; the transformation of the depression to the elevation waves 
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are also observed at the location with sharp topographic changes. The 3.5 kHz chirp sonar 
is used in charting the sea floor and sub-bottom structure. Large sand dunes with cascad-
ing nature are found at the depth from 300 m to > 600 m, presumably caused by the active 
large ISWs in the region, the analysis of surficial sediments provides indirect evident. The 
measurement of physical properties using expendable bathy-thermographs, ship-borne 
acoustic Doppler current profiler and moored temperature sensors are also presented.

Ma, C., Physical Oceanography Laboratory, Ocean University of China, Qingdao, China, 
machao@ouc.edu.cn;

Yang, J., Department of Physical Oceanography, Woods Hole Oceanographic Institution, 
Woods Hole, USA, jyang@whoi.edu

OPEN-OCEAN FORCING IN SHALLOW COASTAL SEAS: A MECHANISM FOR 
CIRCULATIONS IN THE EAST CHINA AND YELLOW SEAS
In this paper, we use a 3-D baroclinic model to simulate the circulation in the East China 
and Yellow Seas (ECYS). Our results confirm that the Kuroshio Current is the primary 
forcing mechanism for major annually-mean currents in the ECYS, which include the 
Taiwan Strait Current, the Tsushima Warm Current, and the Yellow Sea Warm Current 
(YSWC), etc. However, the local monsoonal forcing plays a prominent role in modulating 
the seasonal variability of all major currents in the region. A deep northwestward intru-
sion of the YSWC in winter, for instance, is mainly due to a robustly developed China 
Coastal Current which draws water along the Yellow Sea Trough to feed a southward flow 
all the way from the Bohai Sea to the South China Sea.

MA, G., University of Florida, Gainesville, USA, gma@coastal.ufl.edu;
Sheng, Y. P., University of Florida, Gainesville, USA, pete@coastal.ufl.edu
A TKE MODEL FOR SIMULATING THE EFFECTS OF VEGETATION ON 
ATMOSPHERIC AND OCEANIC FLOW AND TURBULENT MIXING
Vegetation significantly affects the atmospheric and oceanic flow and turbulence mixing 
by causing mean momentum loss and affecting turbulence intensity and mixing via added 
profile drag and skin friction. Marshes have been known to dissipate storm surge and wave 
during hurricanes, but surge and wave models do not properly include the vegetation effects. 
The common practice which represents the vegetation effect with increased bottom friction 
fails to produce accurate simulation of mean flow and turbulent mixing in vegetation area, 
because it bypasses the important physical mechanisms. To better quantify vegetation effects, 
we present a turbulence kinetic energy (TKE) model, based on a vegetation-laden Reynolds 
Stress model and a vegetation-free TKE model, and explicit representation of vegetation-
induced profile drag and skin friction which are related to the frontal area and wetted area 
of vegetation, respectively. Mean flow and turbulence data from field measurements and 
laboratory experiments are employed to validate the model. Comparisons between simulated 
and measured data show that the vegetation-laden TKE model can accurately simulate the 
observed vertical distribution of mean velocity and turbulence intensity.

Ma, Y., VIMS, Gloucester Point, USA, yma@vims.edu;
Wright, L. D., VIMS, Gloucester Point, USA, wright@vims.edu;
Harris, C. K., VIMS, Gloucester Point, USA, ckharris@vims.edu;
Friedrichs, C. T., VIMS, Gloucester Point, USA, cfried@vims.edu
OBSERVATIONS OF SEDIMENT TRANSPORT ON THE CONTINENTAL SHELF 
OFF THE MOUTH OF THE WAIAPU RIVER, NEW ZEALAND: EVIDENCE FOR 
CURRENT-SUPPORTED GRAVITY FLOWS
Instrumented tripods deployed at 40 and 60-m isobaths on the shelf off the mouth of 
the Waiapu River, New Zealand, recorded data on waves, currents, and sediment fluxes 
through the 2004 flood season. A 1-D bottom boundary layer model was applied to 
complement the field observations. Data revealed that downslope sediment fluxes ac-
companied a flood that occurred in late June, during which near-bed downslope current 
speeds approached 0.5 m/s. The most pronounced downslope transport coincided with 
strong isobath-parallel currents, at which time suspended sediment concentrations at 90 
cm above the bed reached at least 2-4 g/l. The model estimated near-bottom velocity and 
sediment concentration profiles as well as combined wave and current bed shear stresses. 
Suspension within the hyperpycnal layer was largely maintained by strong along-shelf 
currents, in contrast to wave-supported sediment gravity flows reported on other river-
nourished shelf systems. Nonetheless, observed concentrations and velocities were largely 
consistent with the dynamics of critically-stratified gravity flows previously applied to 
wave-supported cases. Despite lower concentrations in current-supported gravity cur-
rents, their greater thicknesses result in similar total loads.

Maas, A. E., URI, Kingston, USA, amy.maas@gmail.com;
Birden, L., URI, Kingston, USA, leab83@hotmail.com;
Seibel, B. A., URI, Kingston, USA, bse9274u@postoffice.uri.edu
THE ECOLOGICAL IMPORTANCE OF PTEROPOD PHYSIOLOGY
Pteropods have recently received attention in respect to ocean acidification because of 
their production of aragonite shells. Swarming in large numbers in parts of the world, 
pteropods can be a substantial part of the diet of seabirds, whales and fishes. Shells and 
mucous webs of the thecosomes can facilitate carbon flux out of surface waters. However, 
despite the ecological importance of these organisms, little is known about pteropod 
metabolism. We conducted studies in Antarctica and in the Gulf of California, measur-
ing the oxygen consumption and ammonia excretion of several families of both theco-
somatous and gymnosomatous pteropods. The ratio of oxygen consumed to ammonia 

excreted reveals the substrate metabolized and provides information on trophic level. This 
parameter is also known to change with stress, allowing for studies quantifying environ-
mental pressures, such as those associated with ocean acidification. Using these indicators 
we present preliminary findings on the effect that carbon dioxide stress has on polar and 
tropical species of pteropods.

Macaluso, A. L., Temple University, Philadelphia, USA, amy.macaluso@temple.edu;
Porter, J. A., University of the Sciences in Philadelphia, Philadelphia, USA, ja.porter@usip.edu;
Sanders, R. W., Temple University, Philadelphia, USA, robert.sanders@temple.edu
DIRECT AND INDIRECT EFFECTS OF UV RADIATION AND CDOM ON A 
HETEROTROPHIC FLAGELLATE
Natural levels of UVB radiation can reduce microbial population growth. Climate change 
may alter the direct effects of UVB by changing input of chromophoric dissolved organic 
matter (CDOM), which absorbs UVB. CDOM fluctuations in oligotrophic lakes could 
alter growth of heterotrophic microbes by modifying exposure to damaging radiation 
and affecting biolabile compounds derived by photolysis of CDOM. We examined the 
relative importance of these effects in an experiment that separated UV-shielding from 
supplementation of organic matter. Heterotrophic flagellates (HNAN) exposed to UV 
filtered through 5.5 cm of oligotrophic lake water (1.1 ppm DOC) suffered 100% mortal-
ity. HNAN shielded by an equivalent layer of CDOM (2.4 ppm DOC) maintained a stable 
population for >48 h. HNAN incubated in the dark had maximum specific growth rates 
of 2.08 and 2.17 d-1 in lake water and CDOM, respectively. DNA dosimeters indicated that 
DNA damage was reduced by the CDOM shielding. These data confirm the importance 
of CDOM as a UV shield, but suggest that the biologically available organic matter may 
not be transferred to higher trophic levels during periods of UV stress.

MacCready, P., University of Washington, Seattle, USA, parker@ocean.washington.edu
WHEN IS FORM DRAG USEFUL?
Flow over rough topography typically generates eddies, waves and turbulence. The form 
drag on the topography is an intermediary in this transfer of energy from large to small 
scales. However the theoretical basis of form drag is problematic. Difficulties arise in 
consideration of most real-world situations, for example when upstream and downstream 
flow or bathymetry differ, or when the mean current direction is ill-defined (as for tidal 
flow, or flow in a curved channel). Moreover, the connection of form drag to energy re-
quires a coordinate transformation that works in only the simplest cases. These problems 
will be discussed, and details of possible solutions presented.

Macdonald, A. M., Woods Hole Oceanographic Institution, Woods Hole, USA, amacdon-
ald@whoi.edu

THE MEAN WOCE-ERA PACIFIC OCEAN GENERAL CIRCULATION AS SEEN 
THROUGH ASSIMILATIVE AND INVERSE MODELS
A primary goal of the one-time WOCE global hydrographic survey was to procure data 
capable of providing a basic description of the ocean’s general circulation. Analysis of these 
data has taken a variety forms, but over the time frame of the WOCE project two analysis 
techniques for synthesizing oceanographic data have emerged: steady-state box model 
inversions and OGCM/observation assimilations. Recent analyses of temporal and spatial 
flow variations in specific regions have brought into question our ability use hydrographic 
data as a basis for understanding, and quantifying, general/mean circulation patterns, and 
more particularly decadal time-scale changes in such patterns. The goal of this investiga-
tion was to compare the time-averaged, 3D Pacific circulation estimates provided by a box 
inverse analysis of WOCE-era observations and a general circulation model, ECCO which 
assimilates many of the same (and additional) data. Results indicate that 1) surface (out-
cropping) circulations are often different, 2) upper layer subsurface and intermediate cir-
culations are more often similar in both character and magnitude, 3) and deep circulations 
are often quite different. The details of these similarities and differences are presented.

MacDonald, D. G., University of Massachusetts Dartmouth, New Bedford, MA, USA, 
dmacdonald@umassd.edu;

Goodman, L., University of Massachusetts Dartmouth, New Bedford, MA, USA, lgood-
man@umassd.edu;

Hetland, R. D., Texas A&M University, College Station, TX, USA, hetland@tamu.edu
OBSERVATIONS AND MODELING OF TKE PARAMETERS IN THE NEAR FIELD 
OF THE MERRIMACK RIVER PLUME
The near field of a river plume is defined as the region where interfacial Froude numbers 
are supercritical. This region is characterized by lateral spreading, acceleration, and intense 
turbulent mixing, which may rival the net quantity of mixing occurring in the much larger 
far field region. The skill of existing turbulence closure schemes in such high energy condi-
tions is unknown and turbulence measurements from these regimes are scarce. A recent 
set of field campaigns in the Merrimack River plume has provided estimates of TKE 
parameters via several methods, including control volume estimates of buoyancy flux, 
and direct microstructure measurements using an AUV, in addition to numerical simula-
tions. The 2006 campaign, during a period of extremely high river flows, yielded estimates 
of TKE dissipation rate on the order of 10-3 m2s-3, one to two orders of magnitude higher 
than observed during the more moderate flows of the 2007 campaign. These data sets 
provide a unique opportunity for comparisons between various measurement techniques, 
and indicate how the use of multiple approaches can yield valuable information about the 
nature of the turbulent field.
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MacDonald, I. R., Texas A&M University - Corpus Christi, Corpus Christi, USA, ian.
macdonald@tamucc.edu;

Smith , M., Texas A&M University - Corpus Christi, Corpus Christi, USA, mikell.smith@
tamucc.edu;

Garcia-Pineda, O., Texas A&M University - Corpus Christi, Corpus Christi, USA, oscar.
garcia@tamucc.edu

NESTED CLASSIFICATION OF GULF OF MEXICO SEEP COMMUNITIES FROM 
BENTHIC PHOTOGRAPHY
A multi-investigator project acquired benthic images from twenty study sites during three 
the three expeditions described as follows: a reconnaissance cruise using passive platform 
lowered from a surface ship; a series of 6-h dives with submarine ALVIN, and a series of 
12 to 36-h lowerings with ROV JASON.  All images were obtained with a 3.2 megapixel 
digital camera in a vertical orientation with respect to the seafloor, allowing classification 
of seep community features including tube worm and mussel aggregations, carbonate, 
and brine channels as well as individual species of benthic fish and invertebrates.  Altitude 
control was poor for the reconnaissance-cruise images and unreliable for the ALVIN-
cruise images, so comparisons of feature and species density among and within sites is 
qualitative.  Image collection was improved during the JASON cruise when additional 
bottom time allowed a randomized collection design.  Within each ~200x200 m sampling 
region, images were collected along randomly positioned transects at ~10-s intervals 
(non-overlapping).  Transect orientation was constant within each survey for efficiency of 
ROV operations, while camera altitude was randomized between 3 and 5 m.  The result-
ing nested data sets provide increasing levels of precision for classifying sites and quantify-
ing characteristic features.

MacIntyre, H., Dauphin Island Sea Lab, Dauphin Island, USA, hmacintyre@disl.org;
Stutes, A., Dauphin Island Sea Lab, Dauphin Island, USA, astu461@ECY.WA.GOV;
Cox, R., Kaitech Inc, Wellesley, USA, tooque@earthlink.net
FLUORESCENCE EXCITATION AND EMISSION SIGNATURES AS A MEANS FOR 
RAPID TAXONOMIC CLASSIFICATION OF MICROALGAE
Microalgal taxonomic structure plays an important role in productivity dynamics, trophic 
transfer efficiency and, for harmful species, in management decisions.  Identification by 
microscopy or molecular probes is accurate and/or sensitive but also slow, costly and 
requires highly-trained personnel.  At the other end of the spectrum, fluorescence excita-
tion/emission signatures are relatively imprecise but can be performed rapidly and with-
out extensive training.  We present data from a novel instrument that uses multiple-laser 
excitation and measures emission spectra to classify microalgae.  Classification is based on 
comparison against representative taxa using similarity matrices.  Use of emission spectra 
improves discrimination between phycobiliphytes (PC- and PE-containing cyanobacteria 
and cryptophytes).  Most groups of chromophytes can not be distinguished from each 
other, but the approach may allow discrimination of pelagophytes, including the HAB 
species Aureococcus anophagefferens, from other chromophytes (diatoms, dinoflagellates 
and prymnesiophytes).  The ability to estimate biomass (as chlorophyll a) is limited due to 
variability in the quantum yield of fluorescence.  Hoever, the speed of classification makes 
the approach ideal for pre-sorting samples to prioritize them for slower, more expensive 
and more accurate methods of identification.

Mackenzie, B., Institute of Marine Engineering, Science and Technology, London, United 
Kingdom, bev.mackenzie@imarest.org;

Wainwright, C., Institute of Marine Engineering, Science and Technology, London, United 
Kingdom

DOES QUALIFICATION EQUAL COMPETENCE?
Ocean science was once the exclusive domain of specialist niche academics.While the 
various specializations remain at the core of our understanding of the ocean, we have 
now entered an era in which ocean science is part of a much larger global and intercon-
nected effort driven by ever more powerful societal and political forces To address the 
questions posed by a changing ocean environment and the associated ethical and profes-
sional challenges that are emerging,the Institute of Marine Engineering, Science and 
Technology(IMarEST)has developed globally relevant codes of conduct and standards 
of professional competence that are based on knowledge and understanding as well as 
qualifications. These professional standards reach across marine science, engineering and 
technology and provide parity of esteem across the entire academic, governmental and 
business community. This presentation will discuss these issues in detail and demonstrate 
how members of the international ocean science community are seeking to enhance 
their professional status and clearly demonstrate their professional competence through 
Chartered Marine Scientist (CMarSci) status.  

Mackenzie, F. T., University of Hawaii, Honolulu, USA, fredm@soest.hawaii.edu;
Lerman, A., Northwestern University, Evanston, USA, alerman@northwestern.edu;
Andersson, A., Bermuda Institute of Ocean Sciences, St George, Bermuda, andreas.ander-

sson@bios.edu
LAND-OCEAN MARGIN TRANSFERS IN THE CONTEXT OF CLIMATE CHANGE
The intersection between the land and the sea is an important boundary connecting pro-
cesses operating on land with those of coastal margins. Large river drainage basins connect 
the vast interiors of continents with coastal margin environments. The activities of human-
kind have significantly modified the exchange of materials between the land and the sea. 
In this tutorial we look at the changing fluxes of C, N, P, and suspended solids to the ocean 

from major river systems from the last glacial maximum (LGM) on into the future with 
emphasis on the influences of human activities and climatic change on the land-coastal 
margin system. As we came out of the LGM and atmospheric CO2 concentrations in-
creased, net ecosystem metabolism (NEM) and net ecosystem calcification (NEC) changed 
in response to climatic change and introductions of new nutrients to the ocean via rivers. 
The net air-sea exchange of CO2 in the coastal zone prior to extensive human influences on 
the land-coastal ocean system was from sea to air; soon that direction will reverse, if it has 
not already done so, driven to some extent by excess nutrients being added to coastal envi-
ronments from the land owing to human activities. NEM and NEC as we move into future 
centuries will be modified. Uptake of anthropogenic CO2 by the ocean will continue to 
acidify ocean waters and lead to potential changes in biogenic calcification rates and other 
effects on marine communities and carbonate sediment composition.

Mackey, K. R., Stanford University, Stanford, USA, kmackey@stanford.edu;
Paytan, P., University of California, Santa Cruz, Santa Cruz, USA, apaytan@ucsc.edu;
Grossman, A. R., The Carnegie Institute of Washington, Stanford, USA, arthurg@stan-

ford.edu
BLOOM OR DOOM: SURVIVING THE TRANSITION FROM MIXING TO 
STRATIFICATION
In seasonally stratified seas, the onset of stratification in spring traps nutrients and phy-
toplankton within the euphotic zone where photosynthetic light limitation is reversed, 
resulting in a phytoplankton bloom. To identify key acclimation strategies that occur in 
response to such a rapidly changing light environment, we simulated a stratification event 
to induce bloom formation in natural phytoplankton populations collected from a deeply-
mixed, light-limited water column in the Red Sea. By replicating light conditions within 
the surface, middle, and deep euphotic zone following stratification, our results show that 
acclimation responses to high and low irradiances differ substantially during a bloom.  
Fluorescence, cellular chlorophyll content, and photosynthesis-irradiance relationships 
suggest that photosynthetic acclimation is characterized by an initial lag, in which photo-
protective mechanisms may continue to function in a circadian pattern indicative of accli-
mation to a previous light regime, followed by rapid acclimation to new growth irradiances.  
In contrast, cell growth did not require a lag period, and picoeukaryote and Synechococcus 
populations bloomed within several hours of exposure to new light regimes.  Bloom pro-
cesses are therefore rapid and dynamic, encompassing a combination of successional and 
photosynthetic acclimation processes that occur over a period of hours to days.

MacKinnon, J. A., Scripps Institution of Oceanography, La Jolla, USA, jmackinn@ucsd.edu;
Alford, M., University of Washington, Seattle, USA, malford@apl.washington.edu;
Pinkel, R., Scripps Institution of Oceanography, La Jolla, USA, rpinkel@ucsd.edu;
Zhao, Z., University of Washington, Seattle, USA, zzhao@apl.washington.edu;
Klymak, J., University of Victoria, Victoria, Canada, jklymak@uvic.ca
INTERNAL WAVES ACROSS THE PACIFIC: THE ROLE OF SUBHARMONIC 
INSTABILITIES
As part of the Internal Waves Across the Pacific experiment, we conducted intensive ship-
board and moored observations spanning 25-37 N  (1400 km) along an internal tide beam 
emanating from the Hawaiian Ridge.  Our goal was to understand the processes affecting 
the long-range propagation of the ocean’s internal tides, and in particular their susceptibil-
ity to parametric subharmonic instability (PSI) at the critical latitude of 28.8  N.  At the 
critical latitude, velocity and shear were observed to occur in intense vertically-standing, 
inertially-rotating bands of several hundred meters vertical wavelength, consistent with 
generation through PSI. These occurred in bursts following spring tide, and contrasted 
sharply with the downward-propagating, wind-generated features seen at other latitudes.  
Associated turbulent diffusivity is elevated by a factor of 4 or more over this latitude range, 
and by more than a factor of ten in what appears to be a strong tidal beam to the east.   
Details of the observed waves will be shown and implications for turbulent mixing in the 
global ocean discussed.

Macleod, C. K., University of Tasmania & Aquafin CRC, Hobart, Australia, Catriona.
Macleod@utas.edu.au;

Moltschaniwskyj, N. A., University of Tasmania, Launceston, Australia, Natalie.
Moltschaniwskyj@utas.edu.au;

Forbes, S. E., University of Tasmania, Hobart, Australia;
Crawford, C. M., University of Tasmania & Aquafin CRC, Hobart, Australia, Christine.

Crawford@utas.edu.au
ECOLOGICAL AND FUNCTIONAL RECOVERY OF SEDIMENTS ASSOCIATED 
WITH FINFISH CAGE AQUACULTURE - DO SOME SYSTEMS COPE BETTER ?
In Tasmania access to coastal water for finfish aquaculture is limited, consequently fal-
lowing of whole lease areas is rare and cage rotation within farms is a more common 
approach for managing sediment recovery. We compare and contrast the ecological and 
functional recovery response associated with short and long-term recovery at salmon 
farms in Tasmania. Although the benthic communities at the short-term (3 month) recov-
ery locations showed a strong recovery response, the community structure did not return 
to that observed under reference conditions. Differences in recovery response were shown 
to directly reflect the background environmental conditions and indicated that sediments 
in some areas have a greater resilience to organic inputs. The longer-term recovery studies 
indicated that once the ecological function of the sediment was restored subsequent com-
munity changes were relatively minor, suggesting that restoration of system function may 
be a more useful indicator of generalized recovery from organic enrichment than commu-
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nity equivalence. Implications for farm/environmental management will be discussed with 
reference to current key environmental issues and the need to understand the ecological 
effectiveness of current fallowing protocols will be highlighted.

MacVean, L. J., University of California, Berkeley, Berkeley, USA, lmacvean@berkeley.edu;
Stacey, M. T., University of California, Berkeley, Berkeley, USA, mstacey@berkeley.edu
THE INFLUENCE OF PERIMETER HABITAT ON AN ESTUARY: MODIFIED 
TRANSPORT IN A TIDAL CHANNEL DUE TO EXCHANGE WITH RECOVERING 
SALT MARSH IN SOUTH SAN FRANCISCO BAY
Exchanges between an estuary and its perimeter habitats are explored in this study by exam-
ining the impacts of salt marsh restoration on an adjacent channel.   The restoration consists 
of breaching levees separating the tidal channel from subsided salt ponds for the first time in 
decades, effectively doubling the local tidal prism.  The breaches allow mechanisms such as 
tidal trapping and tidal pumping to alter hydrodynamics in the channel, modifying transport 
of ecologically pertinent scalars like salt and sediment.  Field observations of velocities, salin-
ity, temperature, depth, and suspended sediment concentrations were collected over four 
months at several locations in and near one levee breach in South San Francisco Bay.  Analysis 
of these data establishes the existence of a buoyancy-driven, lateral exchange in the tidal chan-
nel induced by relatively saline waters that emerge from the breached salt pond during ebb 
tides.  This exchange is further explored using a two-dimensional scalar transport model in an 
idealized domain.  The results provide insight into the dynamics of estuarine transport as they 
are modified by exchange with perimeter habitats.

Madden, C. J., SFWMD/Everglades Division, Royal Palm Beach, USA, cmadden@sfwmd.gov
ECOSYSTEM-BASED MANAGEMENT OF THE EVERGLADES-FLORIDA BAY 
ECOSYSTEMS USING INTERLINKED SIMULATION MODELS
Restoration of the Everglades and coastal Florida ecosystem complex follows an ecosys-
tem-based management (EBM) strategy that relies on integrated, whole-system planning.  
The historic south Florida ecosystem includes Lake Okeechobee, Everglades Ridge and 
Slough, Cypress Wetland, Marl Prairie, Mangrove Estuaries, Biscayne Bay and Florida Bay 
subsystems.  This series of connected ecosystems is linked hydrologically by a slow-mov-
ing, shallow fresh water flow discharging into multiple estuaries.  Relationships within the 
subsystems are dependent on hydrologic timing, quantity and quality, inundation schedule 
and connectivity.  Design of the south Florida restoration plan relies on simulation model-
ing at all levels for evaluating strategies and predicting component responses to ecosystem 
changes.  Though the ecosystem restoration plan rests largely on repairing hydrological 
function, models of hydrology, biogeochemistry, physiology, landscape processes, water 
quality, human impacts and upper trophic levels are required to develop a coherent res-
toration plan.  The linkage of geochemical and biological process models to hydrologic 
and hydrodynamic transport platforms creates a geospatial, landscape-based framework 
integrating bottom-up components with upper level consumers.  This talk discusses the 
capabilities and limitations of such an ambitious simulation environment.

Madry, S. L., Renaissance Computing Institute, Chapel Hill, USA, madrys@renci.org;
Stillwell, L., Renaissance Computing Institute, Chapel Hill, USA, lisa@renci.org;
Mitasova, H., NC State University, Raleigh, USA, hmitaso@unity.ncsu.edu;
Galluppi, K., Renaissance Computing Institute, Chapel Hill, USA, galluppi@renci.org;
Yi, H., Renaissance Computing Institute, Chapel Hill, USA, hongyi@renci.org
CREATION OF AN INTEGRATED TOPOBATHY DEM FOR COASTAL AND 
OFFSHORE NORTH CAROLINA
The Renaissance Computing Institute (RENCI), at the request of the state of North 
Carolina Floodplain Mapping Program, and with funding from the Federal Emergency 
Management Agency (FEMA), is modernizing the floodplain maps of the state of North 
Carolina. This work is being conducted by computing a series of worst-case scenario flood 
models for coastal North Carolina using Ocracoke, RENCI’s IBM Blue Gene/L supercom-
puter. Over 500,000 Ocracoke computing hours will be needed to complete the work.  As 
a part of this larger work, RENCI had to develop a new and more detailed integrated topo-
bathymetric elevation dataset of coastal North Carolina. This paper presents the process 
used to create and quality control the single, integrated raster Geographic Information 
System (GIS) dataset that will be useful for a variety of purposes, including inundation 
modeling, mapping and other purposes. A single 1/3 arc-second (~10 meter) elevation 
grid was generated from multiple best available digital datasets in the region of different 
scales. It consists of 54,000 rows by 64,800 columns and 3,499,200,000 individual cells. The 
final raster file is as over 25Gb in size.

Madsen, K. S., University of Copenhagen, Copenhagen, Denmark, ksm@fys.ku.dk;
She, J., Danish Meteorological Institute, Copenhagen, Denmark, js@dmi.dk;
Højerslev, N. K., University of Copenhagen, Copenhagen, Denmark, nkh@gfy.ku.dk
REGIONAL OCEAN CLIMATE MODELING FOCUSING ON THE NORTH SEA-
BALTIC SEA TRANSITION ZONE
The North Sea and the Baltic Sea form a semi-enclosed sea area, and are linked by a quite 
narrow and shallow transition zone. To make multi-decadal simulations of this area, it 
is essential to model the North Sea-Baltic Sea water exchange correctly. Hence the com-
plicated topography in the transition zone must be resolved. We use a 6-1 nautical mile 
two-way nested ocean model, BSHcmod, to make climate simulations. The model has 
been used operationally to forecast sea level, currents, temperature, and salinity since early 
1990’s, and has a well-documented ability to simulate specific events in the area. Here, we 

present hindcast simulations and validation results, comparing our model with unique 
historical temperature and salinity records from lightships in the transition zone. The 
validation focuses on the model’s ability to simulate special events, especially inflow events 
to the Baltic Sea, and the model’s performance on seasonal, interannual, and longer time 
scales. This is the first climate simulation with this BSHcmod. In future studies we will 
compare the model output with simulations for the years 2070-2100.

Maeda , M., Soka University, Hachioji, Japan, e06m5523@soka.ac.jp;
Ishiwata, Y., Soka University, Hachioji, Japan;
Obata, M., Soka University, Hachioji, Japan;
Mizobuchi, A., Soka University, Hachioji, Japan;
Taguchi, S., Soka University, Hachioji, Japan
DIEL VARIATION OF LIGHT ABSORPTION OF MARINE PHYTOPLANKTON 
ISOCHRYSIS GALBANA IN RESPONSE TO NITRATE CONCENTRATIONS
Light absorption of marine phytoplankton Isochrysis galbana in response to nitrate con-
centrations were examined under 12h:12h light:dark cycles. Isochrysis galbana was grown 
in a continuous culture with various concentrations of nitrate (800µM, 200µM, 100µM, 
and 50µM). Nitrate were replete in culturing vessel except 50µM experiment. At 50µM 
nitrate experiment, nitrate in the outflow was depleted (<1µM). In all conditions, chloro-
phyll a specific light absorption coefficient a*(λ) had primary maximum at around 440nm 
throughout diel cycles. The a* (440) at 440nm except for 50µM nitrate concentration 
exhibited diel variation with the maximum during light periods and the minimum during 
dark periods. Dialy average of a* (440) at 50µM was significantly higher than those at other 
nitrate concentrations. The average of a* (440) for the nitrate replete experiments was 
highest at the highest nitrate concentration (p<0.01). This may suggest that light absorp-
tion efficiency per unit of chlorophyll a may increase with increasing nitrate concentration 
in the replete nitrate condition.

Magaldi, M. G., RSMAS, University of Miami, Miami, FL, USA, mmagaldi@rsmas.miami.edu;
Özgökmen, T. M., RSMAS, University of Miami, Miami, FL, USA, tozgokmen@rsmas.

miami.edu;
Griffa, A., RSMAS, University of Miami, Miami, FL, USA, agriffa@rsmas.miami.edu;
Chassignet, E. P., COAPS, Florida State University, Tallahassee, FL, USA, echassignet@

coaps.fsu.edu;
Peters, H., RSMAS, University of Miami, Miami, FL, USA, hpeters@rsmas.miami.edu;
Iskandarani, M., RSMAS, University of Miami, Miami, FL, USA, miskandarani@rsmas.

miami.edu
CAPES AND FORM DRAG: THE ROLE OF STRATIFICATION
Capes and headlands are topographic features important for coastal circulation since they 
are associated with high values of mixing and dissipation. Phenomena like current sepa-
ration, lee waves and generation of eddies have important biological consequences and 
influence the drag force being imparted on the larger scale flow. In this work, the effect of 
stratification on eddy generation past capes is investigated. We present a sensitivity study 
considering a steady barotropic current impinging on an idealized triangular headland in a 
rotating and linearly stratified environment. Numerical experiments are conducted us-
ing ROMS in a wide range of parameter space, consisting of the slope of the obstacle, the 
Burger and the Rossby numbers. The form drag exerted by the cape on the coastal current 
and the mixing downstream are calculated. It is found that the eddy shedding regimes 
depend on the Burger number. The form drag coefficient is expressed as a function of both 
the Burger number and the cape slope.

Mahadevan, A., Boston University, Boston, USA, amala@bu.edu;
Tandon, A., University of Massachusetts, Dartmouth, North Dartmouth, USA, atandon@

umassd.edu
SUBMESOSCALE FLUXES AND BIOLOGICAL PRODUCTION IN THE UPPER 
OCEAN
We explore the impact of submesoscale processes on the distribution and flux of biogeo-
chemical tracers in the upper ocean using a numerical model. We characterize the vertical 
flux of nutrients for phytoplankton production in the euphotic layer in terms of stratifica-
tion, wind stress, frontal strain, vorticity, and the ambient vertical gradient of the tracer. 
Horizontal transport across fronts is examined at frontal singularities. Vertical nutrient 
flux into the euphotic layer results in phytoplankton production with a characteristic time 
scale for growth. The flux of nutrient and the distribution of phytoplankton are highly 
sensitive to the biological uptake time scale and are not necessarily coincident in time and 
space. Longer lived phytoplankton are found to accumulate not where fluxes are highest, 
but where mixing is weakest, e.g. at the centers of eddies formed by frontal meanders. We 
attempt to correlate the patterns in surface phytoplankton that are discernible from sea 
surface chlorophyll, with physical characteristics of the flow. 

Mahaffey, C., University of Liverpool, Liverpool, United Kingdom, mahaffey@liv.ac.uk;
Bjorkman, K., University of Hawaii, Honolulu, USA, bjorkman@hawaii.edu;
Karl, D. M., University of Hawaii, Honolulu, USA, dkarl@hawaii.edu
PHYSIOLOGICAL AND COMMUNITY RESPONSE OF AUTOTROPHS TO 
SIMULATED UPWELLNG OF NUTRIENT RICH DEEP WATER AT STATION 
ALOHA IN THE NORTH PACIFIC SUBTROPICAL GYRE.
Between October 2005 and May 2007, seven mesocosms experiments (20L) were con-
ducted in the North Pacific subtropical gyre, to examine the physiological and community 
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response of autotrophs to the addition of nutrient-rich deep seawater (750m, 5% vol.: vol.), 
the goal being to assess bloom dynamics and community size structure in this oligotrophic 
region. Inorganic nutrients, size fractionated autotrophic biomass and rates of primary 
production, as well as community composition were monitored for up to 170 hours. Here, 
we show that although primary production increased during all experiments, community 
composition and size structure did not change significantly in 5 of the 7 experiments. The 
magnitude of autotrophic response appeared to be highly dependent on water column 
history, nutrient status and season. Parallel “nitrate only” experiments showed that up to 
60% of the physiological response observed by adding deep seawater was due to the addi-
tion of inorganic nitrogen. These experiments demonstrate the unpredictable response of 
the autotrophic community to nutrient fertilization and emphasize our inability to predict 
bloom dynamics in the open ocean. 

Maher, W. A., University of Canberra, Canberra, Australia, bill.maher@canberra.edu.au;
Ellwood, M. J., Australian National University, Canberra, Australia, michael.ellwood@anu.

edu.au;
Croot, P. L., IFM-GEOMAR, Kiel, Germany, pcroot@ifm-geomar.de
OCEANIC GERMANIUM/SILICON FRACTIONATION: EVIDENCE FROM 
OCEANIC PROFILES AND DIATOM CULTURES
The cycling of inorganic germanium (Ge) in the ocean closely resembles that of silicon 
(Si). Here we present ten Ge and Si concentration profiles collected from the Atlantic and 
the Southwest Pacific Oceans. A plot of Ge concentration versus Si concentration pro-
duced a near-linear line with a slope of 0.782 x10-6 and an intercept of 1.16 pmol/L. When 
the Ge to Si ratio (Ge/Si) was plotted versus depth, higher values were observed in surface 
waters and the ratio decreased with depth. Short-term Si and Ge uptake experiments in-
volving the marine diatom Minutocellus polymorphus produced half saturation constants 
of 0.87 µmol/L and 2.70 µmol/L, respectively. Azam (1974) obtained similar results for the 
marine diatom Nitzschia alba. This suggests that the uptake of Ge is slower than that of 
Si and that differences in uptake rate might be the primary mechanism leading to Ge/Si 
fractionation in diatoms, and ultimately the positive intercept in the Ge vs Si seawater rela-
tionship. If Ge/Si fractionation is driven by subtle differences during uptake then paleo-
nutrient reconstructions utilising the Ge/Si signature of diatoms need re-examination.

Makinen, C. P., EG&G Technical Services, Wallops Island, USA, Carla.P.Makinen@nasa.gov;
Moisan, T. A., NASA/GSFC Wallops Flight Facility, Wallops Island, USA, Tiffany.

A.Moisan@nasa.gov;
Blanco, J. L., Old Dominion University, Norfolk, USA, jlblanco@ccpo.odu.edu;
Blattner, K. L., EG&G Technical Services, Wallops Island, USA, Kristen.L.Blattner@nasa.

gov;
Linkswiler, M. A., EG&G Technical Services, Wallops Island, USA, Matthew.

A.Linkswiler@nasa.gov;
Ohi, N., Hampton University, Hampton, USA, gtoi@hotmail.com
PHYTOPLANKTON COMMUNITY STRUCTURE IN THE SOUTHERN MID-
ATLANTIC BIGHT: BASELINE MEASUREMENTS FOR THE WA-COOL PROJECT
Phytoplankton community structure in the southern Mid-Atlantic Bight was examined 
during a time-series of cross-shelf surveys from Wallops Island, Virginia, as a part of the 
Wallops Coastal Ocean Observing Laboratory (Wa-COOL) program over the previ-
ous year. Cruises were conducted approximately monthly on the RV Phillip N. Parker 
and covered a transect of five stations from 5.2 nm to 21.7 nm offshore. Dominant dia-
toms at the offshore station included Pseudonitzschia, Thalassiosira, and Chaetoceros. 
Pseudonitzschia peaked during March 2007, with a density of 1.28x106 cells L-1 at 5m 
depth. Thalassiosira was present throughout the cruises, but peaked in November 2006 to 
1.58x106 cells L-1 at 5m depth. Chaetoceros was most abundant in late summer, peaking 
at 9.60x105 cells L-1 in late July 2007. Phaeocystis appeared in large numbers on the order 
of 6.97x106 cells L-1 in surface samples in November 2006, and was typically observed in 
colonial form. This first year baseline study indicated the presence of harmful algal species 
during the spring, and also the presence of a nuisance algal species, Phaeocystis.

Makino, M., Soka University, Hachiouji, Japan, e06m5524@soka.ac.jp;
Leong, S. C., Nagoya University, Chikusa-ku, Japan;
Taguchi, S., Soka University, Hachiouji, Japan
ULTRAVIOLET RDIATION (UVB) EFFECT ON NATURAL PHYTOPLANKTON 
ASSEMBLAGES IN SAGAMI BAY, JAPAN
To assess the effect of solar ultraviolet radiation (UVB, 280-320nm) on primary produc-
tivity of natural phytoplankton assemblages, samples were collected at coastal water off 
Manazuru, Sagami Bay, central Japan from August 2006 to March 2007. UVR and photo-
synthetically active radiation (PAR) were determined in air. Samples were placed in acrylic 
bottles with UV guard film for PAR only, Mylar film for PAR+UVA, and without film 
for PAR+UVA+UVB and incubated with inoculation of Na 2 H

13CO3 for 24 hours with 
simulated in situ method. Subsamples were collected onto GF/F glass fiber filter with and 
without a prescreening through membrane filter (2µm pore size). UVB radiation during 
24 hours incubation ranged from 6.7 on January 2007 to 52.1 kWm-2 on August 2006 and 
mean value was 26.7 kWm-2. Mean daily primary production of natural phytoplankton 
assemblages were inhibited 8±0.13% by UVA and 13±0.09% by UVB. Mean daily primary 
production of picoplankton (<2µm) were less than 14% that of primary production of 
natural phytoplankton assemblages, inhibited 3±0.03% by UVA and 16±0.12% by UVB. 
Picoplankton seemed more vulnerable than larger phytoplankton to UVB.

Maldonado, E. M., Scripps Institution of Oceanography, UCSD, La Jolla, USA, emal-
dona@ucsd.edu;

Latz, M. I., Scripps Institution of Oceanography, UCSD, La Jolla, USA, mlatz@ucsd.edu
EFFECT OF SMALL-SCALE TURBULENCE ON GRAZING AND GROWTH OF SEA 
URCHIN LARVAE
Small-scale turbulence may reduce food limitation in marine invertebrate larvae, with 
important implications for growth, dispersal, and recruitment. This study investigates 
whether small-scale turbulence reduces food limitation and enhances growth in larvae of 
the sea urchin Lytechinus pictus. Larvae maintained at limiting food concentrations were 
exposed to steady laminar shear generated in simple Couette flow. Clearance and inges-
tion rates were determined based on changes in cell concentration of the unicellular alga 
Rhodomonas lens. Postoral arm (PO), midline body (M), and stomach (S) lengths were 
measured as indices of growth. Clearance and ingestion rates were significantly different 
and approximately two times greater in larvae exposed to shear compared to still controls. 
But the effects of shear treatment on growth were more complex and may reflect age-spe-
cific differences in flow sensitivity. Biochemical analyses indicated that sheared larvae had 
advanced to later stages of development compared to still controls. These results support 
predictions that turbulence, which increases encounters with prey, leads to increased 
grazing and growth. But biochemical markers may be more useful indicators of growth 
compared to morphological indices of development.

Malkin, E. M., University of South Florida, St Petersburg, USA, emalkin@marine.usf.edu;
Hollander, D. J., University of South Florida, St Petersburg, USA, davidh@marine.usf.edu;
Peebles, E. B., University of South Florida, St Petersburg, USA, epeebles@marine.usf.edu
PARALLEL NITROGEN CYCLES IN SOUTHWEST FLORIDA’S TIDAL RIVERS: 
SELECTIVE REMINERALIZATION OF ALGAL MATERIAL SUPPORTS FISH BIOMASS
Assessment of bioavailable and recalcitrant nitrogen pathways and the flow of nitrogen 
from autotrophic production to fish biomass were investigated in naturally and anthropo-
genically influenced tidal rivers and tributaries in Southwest Florida. d15N composition of 
water column and sedimentary components were used to identify 1) the primary produc-
ers (plankton, benthic microalgae, vascular plants) that contribute to bulk sedimentary 
organic matter, 2) the labile types of organic nitrogen that support foodwebs via reminer-
alizaton, and 3) the primary producers that support fish biomass. Strong isotopic linkages 
were found between 1) microalgae and sediment porewater ammonium, 2) living vascular 
plants and bulk sedimentary organic matter, and 3) microalgae and fish. These results 
suggest that of two distinct but parallel nitrogen cycles co-occur in these systems. The 
labile algal nitrogen cycle contributes to the fish trophic base either directly or indirectly 
via remineralization, while the recalcitrant cycle involves burial of low-nutrition vascular 
plant detritus.To safeguard processes that support valued fish production, resource man-
agers must identify 1) the types of primary producers that support higher trophic levels 
and 2) the contribution of nutrient recycling and burial to the total nutrient load.

Ramana Murthy, M. V., Ministry of Earth Sciences, Chennai, India, ramana_mvr@yahoo.com;
Usha, T., Ministry of Earth Sciences, India, usha@icmam.gov.in;
Subaramanian, B. R., Ministry of Earth Sciences, Chennai, India, brs@icmam.gov.in
INUNDATION ALONG SOUTH EAST COAST OF INDIA FOR 26TH DECEMBER 
2004 TSUNAMI : FIELD MEASUREMENTS VS NUMERICAL MODEL
The tsunami generated by the 26th December, 2004 at Sumatra Mw = 9.3 earthquake 
inundated many countries along Indian Ocean and worst tsunami-related death toll in this 
decade. Field measurements have indicated the run-up levels varying from 1.5m to 5 m 
in Andaman Islands and 3m to 7 m in Nicobar Islands. In the case of south coast of India 
(Tamilnadu), it was between 2.8m and 6.0 m. Locations with gentle land slope showed 
penetration of seawater to long distances compared to steeper slopes. Inundation along 
south east coast of India (450 km) and Andaman Nicobar groups are among the high-
est ever documented for non-landslide generated tsunamis by us, where the inundation 
distances and runup heights were measured in a short period using Real Time Global 
Positioning System without loosing the signatures. We model this event to confirm the 
estimated innudation, and we find that current state-of-the-art shallow-water wave mod-
els can predict tsunami inundation correctly including extreme runup. Results suggest 
that the predicted extreme inundation is more sensitive to land elevation and nearshore 
bathymerty. We used the Airborne Lidar Terrain Mapper (ALTM) data with an accuracy 
of 0.35m for land elevation and model results compared for three sites indicated good 
agreement. Also, analysis of bathymetry collected pre and post Tsunami indicated that 
the tsunami wave caused changes in the seabed morphology, sediments removed from 
offshore long shoals are deposited in nearshore.

Mallinson, D. J., East Carolina University, Greenville, USA, mallinsond@ecu.edu;
Burdette, K., McMaster University, Hamilton, Canada, burdetke@univmail.cis.mcmaster.ca;
Rink, J., McMaster University, Hamilton, Canada, rinkwj@univmail.cis.mcmaster.ca;
Parham, P. R., East Carolina University, Greenville, USA, prp0609@ecu.edu;
Mahan, S., United States Geological Survey, Denver, USA, smahan@usgs.gov;
Peltier, R., University of Toronto, Toronto, Canada, peltier@atmosp.physics.utoronto.ca
NEW INSIGHTS INTO QUATERNARY SEA LEVELS AND ISOSTASY BASED ON 
OPTICAL DATING OF SILICICLASTIC PALEO-SHORELINE FEATURES ON THE 
U.S. ATLANTIC COASTAL PLAIN
Improvements in geochronological techniques now allow for more precise dating of si-
liciclastic coastal lithosomes that have the potential to provide many more sea-level index 
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points (SLIPs) for the Quaternary Period.  These techniques include optically stimulated 
luminescence (OSL) and electron spin resonance dating (ESR).  This investigation uses 
these new dating tools in conjunction with ground penetrating radar (GPR) and sedi-
mentological data to establish the age and relative sea level (RSL) as recorded by stranded 
coastal lithosomes (Holocene and Pleistocene beach ridges) in North Carolina and Florida. 
Sites have been cored using vibracore and geoprobe techniques, sampled for granulomet-
ric and OSL analyses, and surveyed using GPR.  These coastal deposits consist of siliciclas-
tic or mixed carbonate siliciclastic sands.  However, due to intense subaerial leaching, the 
carbonate sediments are typically too badly altered, or too scarce to acquire meaningful 
U-series dates.  Granulometric and GPR data are being used to indicate the elevation of 
the beach-face - surf zone transition, which provides a datum for determining RSL.  These 
data are being used to refine the Quaternary relative sea-level record of the SEUS Atlantic 
Coastal Plain and, by comparison to other Quaternary sea-level data and isostatic models, 
will help to refine models of mantle and lithosphere rheology and isostasy.

Maloy, C. J., WA State Department of Ecology, Olympia, USA, cfal461@ecy.wa.gov;
Roberts, M., WA State Department of Ecology, Olympia, USA, mrob461@ecy.wa.gov;
Albertson, S., WA State Department of Ecology, Olympia, USA, salb461@ecy.wa.gov;
Bos, J., WA State Department of Ecology, Olympia, USA, jbos461@ecy.wa.gov;
Pelletier, G., WA State Department of Ecology, Olympia, USA, gpel461@ecy.wa.gov;
McEliece, R., WA State Department of Ecology, Olympia, USA, rmce461@ecy.wa.gov;
Hoffer, S., WA State Department of Ecology, Olympia, USA, shof461@ecy.wa.gov
SOUTH PUGET SOUND DISSOLVED OXYGEN STUDY - AN OVERVIEW
The Washington State Department of Ecology has embarked on a comprehensive study of 
South Puget Sound to understand the relative influence of various natural and anthropo-
genic sources of nitrogen on near-bottom dissolved oxygen levels.  This fjord-type estuary 
has low DO levels that occur in late summer and that violate state water quality standards.  
The first phase of the study indicated that both point sources from wastewater treatment 
plants and nonpoint sources from watersheds and rivers contribute significant nitrogen 
loads.  The current project further refines those loads of nitrogen and other parameters.  
Data collection includes marine water column data collected monthly from 80 marine 
stations, watershed and wastewater treatment plant inputs, boundary conditions, current 
fields, and benthic fluxes. A three-dimensional circulation and water quality model will 
enhance understanding of how nitrogen moves around South Puget Sound and the rela-
tionship with dissolved oxygen levels.  The calibrated model will be applied to a variety of 
management actions to determine how much point and nonpoint source nitrogen loads 
must be reduced to meet water quality standards.

Mangin, A. H., ACRI-ST, Sophia Antipolis, France, am@acri.fr;
Fanton d’Andon, O. H., ACRI-ST, Sophia Antipolis, France, oha@acri.fr;
Lavender, S. J., Univ. of Plymouth / ARGANS Ltd, Plymouth, United Kingdom, 

s.lavender@plymouth.ac.uk;
Ganzin, N. J., Ifremer, La Seyne/mer, France;
Kaitala, S. J., FIMR, Helsinki, Finland, Seppo.Kaitala@fimr.fi
DEVELOPING A EUROPEAN OCEAN COLOUR SERVICE SUPPORTING WATER 
QUALITY ASSESSMENT AND OPERATIONAL OCEANOGRAPHY
The Water Framework Directive (WFD), started to be implemented in Europe in 2000. As 
the European directive that provides guidelines on the management of water resources, 
it clearly defines environmental objectives in terms of water quality for lake, river, under-
ground and characteristic coastal waters (so-called water masses). Several initiatives have 
been performed, under ESA support and in the context of GMES, to apply Ocean colour 
techniques from space to operational management of coastal water quality. We will pres-
ent results obtained at local, regional and European scales by using such techniques. These 
experiments have opened the door to reliable services for water quality monitoring and 
their extension at global level through Ocean colour data merging. This shall be the basic 
component of the global Ocean colour Thematic Assembly Centre that is presently put in 
place by EU to support operational oceanography and shall have a significant role in the 
building of the Global Earth Observing System of Systems.

Manizza, M., Massachusetts Institute of Technology, Cambridge, MA, USA, mmanizza@
ocean.mit.edu;

Follows, M. J., Massachusetts Institute of Technology, Cambridge, MA, mick@ocean.mit.edu;
Dutkiewicz, S., Massachusetts Institute of Technology, Cambridge, MA, USA, stephd@

ocean.mit.edu;
Menemenlis, D., Jet Propulsion Laboratory, Pasadena, CA, USA, dimitris.menemenlis@

jpl.nasa.gov;
Hill, C. H., Massachusetts Institute of Technology, Cambridge, MA, chill@mit.edu;
McClelland, J., Institute of Marine Science, Univertisty of Texas, Port Aransas, TX, USA, 

jimm@utmsi.utexas.edu;
Peterson, B. J., Marine Biological Laboratory, Woods Hole, MA, USA, peterson@mbl.edu
TOWARDS MODELING THE CARBON CYCLE OF THE ARCTIC OCEAN
We use a numerical model to examine the fate of riverine fluxes of dissolved organic 
carbon (DOC) in the Arctic basin. The model is based on the Arctic sector of an eddy-
permitting ocean model (MITgcm), where spherical domain is projected onto a cube to 
avoid polar a singularity in the Arctic region. The physical model is forced by time-varying 
NCEP re-analysis products and an explicit representation of fresh water run-off in the 
Arctic region. Passive tracers and idealized 

Mann, E. L., Skidaway Institute of Oceanography, Savannah, USA, liz.mann@skio.usg.edu;
Riedel, G. F., Smithsonian Environmental Research Center, Edgewater, USA, riedelf@

si.edu;
Sanders, J. G., Skidaway Institute of Oceanography, Savannah, USA, jim.sanders@skio.

usg.edu;
Fox, J., Skidway Institute of Oceanography, Savannah, USA, jennifer.gallant@skio.usg.edu;
Wakeham, C., Skidway Institute of Oceanography, Savannah, USA, colinwakeham@gmail.com
SPECIES SPECIFIC RESPONSES TO ARSENIC TOXICITY AND PHOSPHATE 
LIMITATION
Phosphate limitation and arsenic toxicity are intricately linked. Arsenate or AsO4, the 
predominant form of arsenic in oxygenated water, is a phosphate analog. Competitive 
substitution of AsO4 for PO4 can occur when AsO4/PO4 ratios are high and has deleterious 
consequences. To avoid this, many phytoplankton transform AsO4 into methylated and 
reduced (As(III)) forms that are less harmful and can be excreted. Elevated concentrations 
of reduced and methylated arsenic species are present in oceanic regions with low phos-
phate concentrations and may indicate phosphate stress or limitation. To evaluate this 
idea, the effects of high AsO4/PO4 ratios on growth rates and arsenic speciation were de-
termined using a suite of eukaryotic phytoplankton and cyanobacteria. Growth responses 
could be predicted by genomic information, but they did not vary systematically and were 
highly species and strain specific. In terms of biomass, responses to high AsO4 concentra-
tions fell into three general patterns 1) no effect 2) adaptation, in which biomass increased 
after dropping significantly at high AsO4/PO4 ratios and 3) sensitivity, where growth could 
not be maintained. Corresponding variations in arsenic speciation will also be discussed.

Manning, C. A., University of New Hampshire, Durham, USA, chris.manning@unh.edu;
Jones, R. J., University of Maine / Gulf of Maine Research Institute, Portland, USA, 

rjones@gmri.org;
Runge, J. A., University of Maine / Gulf of Maine Research Institute, Portland, USA, 

jrunge@gmri.org
CROSS-SHELF VARIABILITY IN SEASONAL COMPOSITION OF ZOOPLANKTON 
COMMUNITIES IN THE WESTERN GULF OF MAINE
The varied bathymetry of the Gulf of Maine provides for localized habitat favoring distinct 
zooplankton communities. The degree to which these small- to meso-scale variations 
are sustained through seasonal and interannual time scales was measured with monthly 
sampling over three years in the western Gulf of Maine.  Vertically discrete samples were 
collected using a 0.25 m2 MOCNESS, and duplicate ring net tows provided biomass 
estimates.  Sampling occurred along a 60 km transect that included both inshore and 
offshore stations of 60 m depth, and inshore and offshore stations of over 140 m depth. 
Multivariate analysis indicated that the local discrimination of distinct communities was 
sustained, and spatial location was often a stronger influence over species composition 
than seasonal change. In contrast, monthly sampling on an along-shelf transect of 50 km 
showed a community dominated by temporal change, with minor spatial influence.

Manning, J. P., NOAA/NEFSC, Woods Hole, USA, james.manning@noaa.gov;
McGillicuddy, D. J., Woods Hole Oceanographic Institution, Woods Hole, USA, dmcgil-

licuddy@whoi.edu;
Churchill, J. H., Woods Hole Oceanographic Institution, Woods Hole, USA, jchurchill@

whoi.edu;
Pettigrew, N. R., University of Maine, Orono, USA, nealp@maine.edu;
Incze, L. S., University of Southern Maine, Portland, USA, lincze@usm.maine.edu
OBSERVATIONS OF GULF OF MAINE’S COASTAL CURRENT
A few hundred satellite-tracked drifters have been deployed in the Gulf of Maine over the 
past two decades to study transport pathways. Given the recent development of low-cost 
GPS drifters in the last few years, the archive of tracks has grown considerably with over 
100,000 kilometers collectively logged thus far. Statistics such as transit times, mean veloc-
ities, and preferred pathways are compiled for various regions along the coast. Lagrangian 
flow is compared to Eulerian estimates from near-by moorings. Numerical simulations 
ranging from simple Ekman theory to sophisticated 3-D ocean circulation models are 
being tested. Results indicate that the Maine Coastal Current is a strong and persistent 
feature centered on 93 +/- 13 meters. Residence times calculated for each ½ degree grid 
cell throughout the gulf depict some regions (Eastern Maine and Western Nova Scotia) as 
being relatively steady, flow-through systems and others regions (Penobscot, Great South 
Channel) having more variable, branching pathways. Travel times along the entire western 
side of the Gulf of Maine are typically less than two months (55 days).

Manzano-Sarabia, M. M., CIBNOR, La Paz, BCS, Mexico, marlenne04@cibnor.mx;
Ortega-García, S., CICIMAR, La Paz, BCS, Mexico;
Rodríguez-Sánchez, R., CICIMAR, La Paz, BCS, Mexico;
Salinas-Zavala, C. A., CIBNOR, La Paz, BCS, Mexico;
Kahru, M., Scripps Institution of Oceanography, University of California San Diego, USA
SPATIAL DYNAMICS OF THREE PELAGIC SPECIES IN THE CALIFORNIA 
CURRENT SYSTEM ON AN INTERANNUAL TIME SCALE: IS THERE A 
POLEWARD EXPANSION OF PELAGIC BIOTA?
Ocean-climate variability exerts a significant influence on the population dynamics of pe-
lagic stocks. Of particular interest are interannual changes in distribution and abundance 
of marine species. As proxies of interannual ocean-climate variability, the front frequency 
was estimated with a single-image edge detection method and primary productivity was 
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estimated with satellite-derived products from OCTS, SeaWiFS, AVHRR, and the VGPM 
primary productivity model. These results were compared with the distribution and abun-
dance of three pelagic species within the California Current System, Humboldt jumbo 
squid (Dosidicus gigas), sardine (Sardinops caeruleus), and yellowfin tuna (Thunnus 
albacares). Fronts and primary productivity are key ocean process linked with a variety of 
biological processes that may directly or indirectly enhance population success. Our analy-
sis, covering the last two decades, suggests a differential response of these three species to 
interannual ocean-climate variability. Humboldt jumbo squid and sardine have progres-
sively expanded poleward, which is most likely explained by latitudinal change of favorable 
conditions, which are discussed in this presentation.

Mao, J., Old Dominion University, Norfolk, VA, USA, jmao@odu.edu;
Tremblay, L., Universit É  de Moncton, Moncton, NB, Canada, luc.tremblay@umoncton.ca ;
Gagné, J., Universit É  du Québec Ã  Rimouski, Rimouski, QC, Canada, Jean-Pierre_

Gagne@UQAR.QC.CA;
Schmidt-Rohr, K., Iowa State University, Ames, IA, USA, srohr@iastate.edu
PARTICULATE AND SEDIMENT ORGANIC MATTER IN TWO CANADIAN 
ESTUARIES INVESTIGATED BY SOLID-STATE NMR: VARIATIONS OF CHEMICAL 
STRUCTURES WITH LOCATION AND DEPTH
We used advanced solid-state NMR, especially new spectral-editing techniques, to in-
vestigate chemical structures of five humic acids (HAs) from particulate organic matter 
at different depths and sediment organic matter in the Saguenay Fjord and St. Lawrence 
Estuary, Canada. Despite different locations and depths, the five HAs were found to have a 
common structure: peptides; aliphatic chains; aromatics; and sugar rings. Advanced NMR 
provided detailed structural information such as a small proportion of N-heterocycles 
and very mobile aliphatic chains in close proximity to the other structural components. 
A major bacterial contribution to these samples could explain why the samples, which 
had different dominant organic matter sources (terrestrial vs. marine), were similar. 
Nevertheless, some significant structural differences were observed for HAs both at the 
same depth and those from sediments at two locations: HAs in the Saguenay Fjord had 
more aromatic/olefinic carbons and lower aliphatics than corresponding HAs in the St. 
Lawrence Estuary, suggesting more lignin input for organic matter in the Saguenay Fjord. 
With increasing depth, aliphatics decreased while aromatics and aromatic C-O groups 
increased, suggesting that diagenetic alterations occur with depth.

Marani, M., University of Padova, Padova, Italy, marani@idra.unipd.it;
D’Alpaos, A., University of Padova, Padova, Italy, adalpaos@idra.unipd.it;
Lanzoni, S., University of Padova, Padova, Italy, lanzo@idra.unipd.it;
Carniello, L., University of Padova, Padova, Italy, carniello@idra.unipd.it;
Rinaldo, A., University of Padova, Padova, Italy, rinaldo@idra.unipd.it
MULTIPLE EQUILIBRIUM STATES AND ABRUPT TRANSITIONS IN TIDAL 
ECO-MORPHODYNAMICS
Changes in relative sea level, sediment loading, and ecological characteristics expose tidal 
landforms and ecosystems to responses which may or may not be reversible. Here we 
present a point model of the joint evolution of tidal landforms and biota, including the dy-
namics of intertidal vegetation, benthic microbial assemblages, erosional and depositional 
processes, local and general hydrodynamics, and relative sea-level change. Alternative 
stable states and abrupt transitions among them emerge, governed by vegetation type, 
disturbances of the benthic biofilm, sediment availability and marine transgressions or 
regressions. Multiple equilibria are the result of the interplay of erosion, deposition and 
biostabilization, highlighting the importance of the coupling between biological and sedi-
ment transport processes in determining the evolution of a tidal system as a whole.

Marcano-Rivas, A. S., University of Puerto Rico, San Juan, Puerto Rico, alexstephya@
gmail.com;

Ortiz-Zayas, J., Institute for Tropical Ecosystem Studies, San Juan, Puerto Rico, jorgeor-
tiz_ites@yahoo.com

LONGITUDINAL CHANGES IN THE QUALITY OF DISSOLVED ORGANIC 
CARBON IN THREE TROPICAL WATERSHEDS
Dissolved organic carbon (DOC) is considered the most important source of energy of 
river ecosystems, including tropical rivers.   The source of allochthonous organic matter 
inputs to rivers can be either natural or anthropogenic.  It is hypothesized that the source 
can also affect the quality or biodegradability of the DOC.  This research pretends to 
investigate the quantity and quality of DOC along an altitudinal and land use gradients 
in a tropical setting. We predict that rivers located in the upper forested regions of the 
watersheds will have more labile DOC, which diminish through the altitudinal gradi-
ent.  Because headwater sections are closer to the source of production of organic mat-
ter, presumably forest litterfall, the DOC present in the water will be more labile.  The 
study sites of the investigation are located in Northeastern Puerto Rico: Río Mameyes, 
Río Canóvanas, and Río Piedras watersheds.  Each watershed differs in terms of land use 
and human influences.  In August 2007, we conducted a synoptic sampling and analyzed 
samples for TOC, DOC, POC, SUVA, and BOD5.  Preliminary BOD5 data collected so 
far suggest that BOD5 increases downstream in all three watersheds.   This paper will 
present the results for the other parameters.  We expect that this research could increase 
our understanding on the effects of land use change on the carbon cycle of tropical rivers.

Marchetti, A., University of Washington, Seattle, USA, amarchetti@ocean.washington.edu;
Armbrust, E. V., University of Washington, Seattle, USA, armbrust@ocean.washington.edu;

Bonnet, S., University of Southern California, Los Angeles, USA, sbonnet@usc.edu;
Johnson, Z., University of Hawaii, Honolulu, USA, zij@hawaii.edu;
Lance, V., Duke University, Beaufort, USA, vlance@ldeo.columbia.edu;
Varela, D. E., University of Victoria, Victoria, Canada, dvarela@uvic.ca
BIOGEOCHEMICAL CONTROLS ON PHYTOPLANKTON COMPOSITION AND 
PRODUCTIVITY ASSESSED BY C, N, AND SI UTILIZATION IN THE EASTERN 
AND WESTERN EQUATORIAL PACIFIC
Low iron concentrations in the pelagic equatorial Pacific limit primary productivity. 
Concurrent with iron-limitation, low silicic acid concentrations and low nitrate and 
phosphate concentrations in the west may co-regulate specific phytoplankton functional 
groups. We performed nutrient amendment experiments in the eastern (140°W) and 
western (165°E) equatorial Pacific with a particular emphasis on measuring the changes 
in C, N, and Si incorporation during the enhanced phytoplankton growth. Iron and silicic 
acid additions at 140°W caused the greatest growth response (10-fold increase in chl a and 
12-fold increase in 14C uptake rates) with the resulting biomass composed primarily of 
pennate diatoms. Combined iron, nitrogen and phosphate additions at 165°E caused the 
greatest growth response (3-fold increase in chl a and 16-fold increase in 14C uptake rates) 
with the resulting biomass composed primarily of photosynthetic picoplankton. We will 
compare between the regions, the changes in (1) phytoplankton biomass and composi-
tion--assessed by size-fractionated chl a and particulate organic matter, biogenic silica, 
flow cytometry and diatom enumerations and (2) productivity--assessed by C, N (nitrate, 
ammonium and dinitrogen gas) and Si uptake rates and maximum photochemical yields--
before and after nutrient amendments.

MARGELOWSKY, G. R., THE OHIO STATE UNIVERSITY, COLUMBUS, USA, mar-
gelowsky.1@osu.edu;

FOSTER, D. L., THE OHIO STATE UNIVERSITY, COLUMBUS, USA, foster.316@osu.edu;
NICHOLS, C. S., THE OHIO STATE UNIVERSITY, COLUMBUS, USA, nichols.236@

osu.edu
CHARACTERIZATION OF SEABED GEOMETRY IN A FREE SURFACE WAVE 
ENVIRONMENT
The goal of this effort is to increase our understanding of seabed geometry induced by 
free surface gravity waves.  Observations of seabed geometry and wave characteristics 
were obtained at two water depths (1.723 m and 1.625 m) during the collaborative 2005 
CROss Shore Sediment Transport EXperiment (CROSSTEX) at Oregon State University.  
Seabed elevation and beach slope observations were obtained with a two-axis scanning 
acoustic backscatter sensor.  More detailed ripple geometry observations were observed 
with a submersible PIV system.  The free stream velocity time series was measured with 
an Acoustic Doppler Velocimeter (ADV) located 60 cm above the bed.  In this effort, we 
examine the impact of offshore wave characteristics (wave height and period) and local 
beach slope on ripple geometry and migration.  Offshore wave heights ranged from 20 to 
60 cm and peak periods ranged from 4 to 8 seconds. The observed ripples are of the anor-
bital ripple type and are consistent with the field observations of  Crawford and Hay.  The 
observations show that increasing wave energy results in a general flattening of the seabed.

Margolina, T., Naval Postgraduate School, Monterey, USA, tmargoli@nps.edu;
Collins, C. A., Naval Postgraduate School, Monterey, USA, collins@nps.edu;
Rago, T. A., Naval Postgraduate School, Monterey, USA, tarago@nps.edu
ACROSS-SHORE EDDY TRANSPORT OFF CENTRAL CALIFORNIA
The impact of mesoscale and submesoscale eddies on the across-shore transport ob-
served off Central California was studied using 65 isobaric RAFOS floats launched in the 
California Undercurrent between 150 and 600 m in 1992-2004. The floats typically move 
poleward for some period of time, perhaps reversing direction for short periods, but even-
tually escape the undercurrent and move to the west where they enter a region dominated 
by mesoscale and submesoscale motion. The kinematics of this eddy-dominated region 
are studied here.  About 50 loopers, i.e. floats which demonstrated two or more consecu-
tive rotations of the same sign, have been identified from the data, most of them (>75%) 
trapped in anti-cyclonic eddies travelling roughly westward. Assuming that the looping 
floats were translated by nonlinear eddies, their geographic distribution, mean period 
of rotation, characteristic swirl velocity, size, and eddy kinetic energy were estimated. 
Trajectories are also compared with the motion of persistent depressions of the sea surface 
as measured by satellite altimeter.

Mariano, A. J., U. of Miami/RSMAS, Miami, USA, amariano@rsmas.miami.edu;
Ryan, E. H., U. of Miami/RSMAS, Miami, USA, eryan@rsmas.miami.edu
AN EDUCATIONAL WEB-BASED OCEAN CURRENT REFERENCE SITE
An educational web-based ocean current reference site is being constructed. Each major 
ocean current has a listing of important links, text and data plots. The text provides a detailed 
summary of observed velocities, transport, salinity, temperature, water mass characteristics, 
and seasonal variability for each current. Data plots include average and seasonal surface 
current fields derived from ship-drift, sea surface temperature maps, near-surface drifter tra-
jectories, topographic maps, geography, video clips, circulation schematics, and output from 
numerical simulations by the HYCOM Consortium for Data-Assimilative Ocean Modeling. 
Examples for the Atlantic Ocean will be presented.  Each current description is a mix of 
history and science starting with simpler concepts and finishing with more specialized infor-
mation. A glossary of oceanographic terms, a tutorial on ocean circulation, a primer on ocean 
current observations, and a description of oceanography as a career are also on the site.
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Marsay, C. M., Bermuda Institute of Ocean Sciences, St Georges, Bermuda, chris.mar-
say@bios.edu;

Sedwick, P. N., Bermuda Institute of Ocean Sciences, St Georges, Bermuda;
Johnson, R. J., Bermuda Institute of Ocean Sciences, St Georges, Bermuda;
Lohan, M. C., University of Plymouth, Plymouth, United Kingdom;
McGillicuddy, D. J., Woods Hole Oceanographic Institution, Woods Hole, USA;
Church, T. M., University of Delaware, Newark, USA;
FeAST Science Team
PRONOUNCED TEMPORAL AND MESOSCALE VARIABILITY OF DISSOLVED 
IRON IN THE SARGASSO SEA (BATS REGION)
We present new data demonstrating the pronounced impacts of atmospheric input, biolog-
ical removal, and mesoscale circulation on the distribution of dissolved iron (dFe) in surface 
waters of the western subtropical North Atlantic gyre (BATS region).  These results aug-
ment our previous observations, in showing a large increase in surface-water dFe concen-
trations between spring 2007 (~0.1-0.2 nM) and mid-summer 2007 (~0.5-1.0 nM), due to 
seasonal aerosol input.  The effects of biological removal are also apparent as pronounced 
subsurface dFe minima (~0.1 nM), which are clearly associated with iron uptake within the 
subsurface chlorophyll maximum.  We examined mesoscale variability in dFe by collecting 
water-column samples in different eddy types (mode-water, cyclonic and anticyclonic), 
and by collecting surface-water samples along mesoscale transects.  Our results suggest 
that dFe distributions vary between different eddy types, due to eddy-dependent biological 
processes and meridional lateral transport, and reveal significant variations in surface-water 
dFe concentrations (from ~0.4 to ~0.8 nM) over distances of ~10 km.  Such small-scale 
variability in the distribution of dissolved iron represents a formidable challenge for the 
ocean biogeochemical community to characterize the underlying processes.

Marshall , D. P., University of Oxford, Oxford, United Kingdom, marshall@atm.ox.ac.uk;
Adcroft, A. J., GFDL, Princeton, USA, alistair.adcroft@noaa.gov
PARAMETERIZING GEOSTROPHIC EDDIES IN OCEAN MODELS: ENERGETICS, 
POTENTIAL VORTICITY MIXING AND FLOW INSTABILITY
A new framework is presented for parameterizing geostrophic eddies in ocean models. 
The proposed eddy closures flux potential vorticity down-gradient along density surfaces 
and satisfy an energy conservation relation by solving an explicit budget for the eddy 
energy. The latter is, in turn, related to the eddy transfer coefficient through a simple scal-
ing relation. When energy conservation is satisfied in this manner, the growth or decay of 
the parameterised eddy energy is related naturally to the instability or stability of the flow 
as described by Arnold’s first stability theorem. Thus the resultant family of eddy closures 
possess some necessary ingredients to parameterize the gross effects of eddies in both 
forced-dissipative and freely-decaying turbulence. An important issue concerns param-
eterization of the dispersion and dissipation of the eddy energy, for which some simple 
schemes are suggested. These ideas are illustrated through applications to wind-driven cir-
culation and freely decaying turbulence in ocean basins, with both explicitly resolved and 
parameterized eddies. Preliminary results will also be presented from an ocean general 
circulation model in which the Gent and McWilliams eddy closure is modified to include 
an explicit eddy energy budget following the above procedure. Extensions of this approach 
to include angular momentum constraints will also be discussed.

Marshall, F. E., Cetacean Logic Foundation, Inc. (CLF), New Smyrna Beach, FL, USA, 
fmarshall@ectinc.com;

Smith, D. T., Everglades National Park, Homestead, FL, USA, dewitt_smith@nps.gov;
Buckingham, C., U.S. Army Corps of Engineers, Jacksonville, FL, USA, Cheryl.

A.Buckingham@saj02.usace.army.mil
THE USE OF STATISTICAL MODELS WITH PALEOSALINITY DATA TO SIMULATE 
THE PRE-DRAINAGE HYDROLOGY IN THE GREATER EVERGLADES ECOSYSTEM
Paleoecological data from were collected and interpreted by the USGS and US Fish and 
Wildlife Service from Whipray Basin in Florida Bay.  After interpretation, these data were 
used to develop an estimate of the salinity regime in Whipray Basin prior to about 1900.  
Statistical models coupled salinity in Whipray Basin and the hydrology in the Everglades 
to estimate pre-drainage stage and flow conditions in Shark River Slough and Taylor 
Slough.  The overall mean values produced by the models indicate that existing freshwater 
flow into the Everglades is about 2-2.5 times lower than it was during the pre-drainage 
period.  The deficit in Taylor Slough is much greater than Shark River Slough in the dry 
season.  Stage values in both Shark and Taylor Sloughs are about 0.15 meters lower on 
average now than during the pre-drainage period. The average hydroperiod has also been 
reduced significantly over pre-drainage estimates, with the Taylor Slough hydroperiod 
reduced more than Shark River Slough. The hydroperiod estimates from model output 
corroborate other USGS cores from the freshwater Everglades.  The pre-drainage salinity 
regime throughout Florida Bay was also estimated.

Marshall, H. G., Old Dominion University, Norfolk, USA, hmarshal@odu.edu;
Egerton, T. A., Old Dominion University, Norfolk, USA, tegerton@odu.edu;
Johnson, R., Old Dominion University, Norfolk, USA;
Semcheski, M., Old Dominion University, Norfolk, USA;
Bowman, N., Old Dominion University, Norfolk, USA;
Mansfield, N., Old Dominion University, Norfolk , USA
RE-OCCURRING HARMFUL ALGAL BLOOMS IN THE TIDAL RIVERS OF 
VIRGINIA, U.S.A.

A total of 37 potentially harmful algae have been identified for the Chesapeake Bay es-
tuarine complex (Marshall 2007). Of note, is the increased occurrence of Cochlodinium 
polykrikoides in the James and Elizabeth rivers following a 1992 Chesapeake Bay bloom 
that entered these sub-estuaries. This intrusion established fertile seed beds containing 
C. polykrikoides cysts; the source of subsequent blooms that annually have perpetuated 
this pattern, resulting in an increased occurrence of its blooms in these waters. Highest 
local pre-1992 abundance recorded was 5-6 cells ml-1; today bloom levels reach 1-15 
x103cells ml-1. Also a 2007 York River C. polykrikoides bloom (1,170 cells ml-1), included as 
a co-dominant Alexandrium monilatum at 1,200 cells ml-1. PCR analysis of Karlodinium 
veneficum has indicated this taxon is widely distributed in Virginia tidal waters, includ-
ing numerous rivers and streams. This species produced an extensive and long lasting 
bloom in estuaries bordering the Potomac River in 2007 from mid-June into August. 
Concentrations reached 337 x103 cells ml-1. These blooms were also frequently accom-
panied by high concentrations of Akashiwo sanguinea, Heterocapsa rotundatum, and/or 
Prorocentrum minimum.

Marshall, J., Massachusetts Institute of Technology, Cambridge, USA, jmarsh@mit.edu
RECENT DEVELOPMENTS IN THE STUDY OF EDDY STIRRING AND MIXING IN 
THE SOUTHERN OCEAN
We review recent progress in the understanding and mapping of mesoscale eddy stirring in 
the southern ocean placing emphasis on the interplay of observations and theory. In par-
ticular we discuss: (i) the spatial distribution of mixing zones and barriers and their relation 
to the geography of the oceans potential vorticity field and steering levels in the southern 
ocean. (ii) the vertical variation of the eddy stresses and its interplay with the applied sur-
face wind stress in setting the meridional overturning circulation of the ocean  (iii) implica-
tions of the above for the forthcoming DIMES southern ocean mixing experiment.

Martens, C. S., UNC-Chapel Hill, Chapel Hill, USA, cmartens@email.unc.edu;
Lindquist, N., UNC-Chapel Hill, Morehead City, USA, nielsl@email.unc.edu;
Hench, J. L., Stanford University, Stanford, USA, jhench@stanford.edu;
Mendlovitz, H. P., UNC-Chapel Hill, Chapel Hill, USA, mendlovitz@unc.edu;
Camilli, R., Woods Hole Oceanographic Insitution, Woods Hole, USA, rcamilli@whoi.edu;
Duryea, A. N., Monitor Instruments Company, Pittsburg, USA, tduryea@monitorinstru-

ments.com;
Gibson, P. J., UNC-Chapel Hill, Chapel Hill, USA, gibsonp@email.unc.edu;
Popp, B. N., U Hawaii- Manoa, Honolulu, USA, popp@hawaii.edu
IN SITU MEASUREMENTS OF DIEL VARIATIONS IN BARREL SPONGE 
RESPIRATION FROM NOAA’S AQUARIUS UNDERWATER OBSERVATORY ON 
CONCH REEF, FLORIDA KEYS (USA)
The barrel sponge Xestospongia muta accounts for approximately 60% of sponge biomass 
in a 600m2 area on Conch Reef off Key Largo, Florida Keys. Respiration by X. muta 
generally results in a 5-15% oxygen drawdown in the huge volumes of ambient water 
pumped through the sponge and released as excurrent flow and thus can significantly 
lower concentrations in the overlying water column. Excurrent DIN fluxes resulting from 
organic matter consumption during respiration far exceed  those from coral substrate 
and sediments. During 2005 and 2007 missions using the Aquarius undersea observatory, 
chemical transformations and fluxes resulting from X. muta respiration were quantified 
for periods of hours to several days by coupling dissolved gas measurements with acoustic 
Doppler velocimetry measurements. Three different instrument arrays, including Clark 
sensors and an in situ mass spectrometer, were utilized to continuously measure dissolved 
gases including O2 (mass 32), N2 (28), Ar (40) and CO2 (44,45). The stoichiometries of 
O2 consumption, CO2 production and DIN release are utilized to quantify the role of 
barrel sponges in total respiration and C and N cycling on the reef.

Martin, B. T., Imperial College London, London, United Kingdom, b.martin@imperial.
ac.uk;

Piggott, M. D., Imperial College London, London, United Kingdom, m.d.piggott@impe-
rial.ac.uk;

Pain, C. C., Imperial College London, London, United Kingdom, c.pain@imperial.ac.uk;
Allison, P. A., Imperial College London, London, United Kingdom, p.allison@imperial.

ac.uk
NUMERICAL MODELLING OF THE INTERACTION OF INTERNAL WAVES WITH 
BATHYMETRY USING ADAPTIVE MESH TECHNIQUES
Internal gravity waves can provide a sufficient source of energy to activate strong diapyc-
nal mixing near sloping bathymetry, which can in turn account for a significant portion of 
the overall oceanic vertical mixing. They can also be responsible for the transport of colder 
nutrient rich water up onto continental shelves, with important implications for biopro-
ductivity. We present two- and three-dimensional results of numerical investigations of 
internal wave breaking using the Imperial College Ocean Model (ICOM), a non-hydro-
static, finite-element model that includes anisotropic mesh adaptivity. The ability of the 
model to focus resolution where it is most needed in response to the evolving flow makes 
ICOM an ideal tool to study the small-scale processes that result from the interaction of 
internal gravity waves with bathymetry. We examine: (1) the interaction of internal waves 
with idealised and realistic bathymetry, in particular wave-breaking and subsequent mix-
ing; and (2) the effect of the depths of the thermocline and shelf-break on the transport of 
colder nutrient rich water up onto the continental shelf.
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Martin, J., IAEA - Marine Environment Laboratories , Monaco, Monaco, J.Martin@iaea.org;
Miquel, J. C., IAEA - Marine Environment Laboratories , Monaco, Monaco, J.C.Miquel@

iaea.org;
Gasser, B., IAEA - Marine Environment Laboratories , Monaco, Monaco, B.Gasser@iaea.org
MASSIVE OCCURRENCE OF MUCILAGINOUS AGGREGATES IN THE OPEN 
LIGURIAN SEA DURING SUMMER 2002
The DYFAMED time-series station in the Ligurian Sea (NW Mediterranean) has been 
in operation since 1986 and today comprises the longest record of sediment trap data in 
the Mediterranean. As such, it provides valuable information on seasonal patterns and 
interannual variability of marine particle flux, and also documents possible recent changes 
in the Mediterranean pelagic ecosystems. Here we report on an episode of unusually high 
downward flux of mucilaginous material at the DYFAMED station during summer 2002. 
This event, unprecedented since the traps were in operation, was able to clog a PPS5 sedi-
ment trap at 260 m depth and detected also at 1070 m depth. The possible triggering fac-
tors behind this event and the implications for sediment trap performance are discussed. 
This issue is especially relevant if such episodes become more frequent in the future, as 
suggested by some studies.

Martin, M. J., NOAA National Marine Sanctuary Program, Silver Spring, USA, michiko.
martin@noaa.gov;

Thompson, K., NOAA National Marine Sanctuary Program, Silver Spring, USA, kate.
thompson@noaa.gov;

Fackler, C. J., NOAA National Marine Sanctuary Program, Santa Barbara, USA, claire.
fackler@noaa.gov;

Lloyd, R., Entertainment Technology Corporation, Philadelphia, USA, rlloyd@
TheRideWorks.com;

Smith, A., Rochester Institute of Technology, Rochester, USA, aesfaa@rit.edu;
Cousteau, P., Earth Echo International, Washington DC, USA, philippe@earthecho.org;
Fricke, R., Toledo Zoo (formerly with the Philadelphia Zoo), Toledo, USA, ron.fricke@

toledozoo.rog;
DeMezza, M., Earth Echo International , Washington DC, USA, miz@earthecho.org
INNOVATIVE PARTNERSHIPS FOR OCEAN LITERACY AND STEWARDSHIP:  
WILD EARTH DEEP OCEAN
Since 2004, NOAA National Marine Sanctuary Program has led a unique collaboration of 
seemingly unlikely partners to develop a scientifically realistic, totally interactive, family-
oriented entertainment experience with a strong ocean education focus.  This partnership 
brought together industry, a university, a non-profit organization, a zoo and the federal 
government to take people on captivating ocean adventures through a remarkable mo-
tion-based simulator ride that offers participants the ability to participate in a research 
mission to photo-document the natural wonders of the ocean.  This session will describe 
how project partners—Entertainment Technology Corporation, the National Marine 
Sanctuary Program, Earth Echo International, Rochester Institute of Technology, and 
the Philadelphia Zoo—worked together to breathe life into “Wild Earth Deep Ocean,” an 
innovative project that pushes the envelope of new media and technology use in ocean 
education to connect participants to the ocean to inspire ocean conservation.

Martin, W. R., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, wmar-
tin@whoi.edu;

Morford, J. L., Franklin & Marshall College, Lancaster, PA, USA, jennifer.morford&fandm.edu
SEDIMENTARY CYCLING OF REDOX-SENSITIVE METALS: INSIGHTS FROM 
SEDIMENTS UNDERLYING WELL-OXYGENATED BOTTOM WATER
Work in Pacific Ocean sediments with bottom water [O2] less than 150 micromol/l has 
suggested correlations of U and Mo accumulation rates with organic C burial rates and 
bottom water [O2] (McManus et al., 2006). Our study of U, Mo, and Re accumulation in 
shallow-water sediments with high organic matter oxidation rates and high bottom water 
[O2] shows that the accumulation rates of all three metals under these conditions are at 
least as high as those measured in low-oxygen regions. Previously suggested correlations 
between RSM accumulation and organic matter flux or bottom water [O2] do not apply to 
our study sites. RSM accumulation depends on the initial removal rates of the metals and 
on their susceptibility to remobilization after removal and before burial. U, Mo and Re are 
removed in sediments underlying oxic bottom waters when organic C rain rates are high, 
but there are distinct differences between them. Re is removed first, followed by U, then 
Mo. Re is removed from solution to the solid phase more slowly than the other metals. 
Mo is the most susceptible to remobilization, followed by U, then Re. These results must 
be added to the work on RSM behavior in low-O2 systems in order to reach a general 
model of RSM accumulation that applies to the range of oceanic conditions that is likely to 
occur over time.

Martinó-Cardona, D. M., University of Puerto Rico- Institute for Tropical Ecosystem 
Studies, San Juan, Puerto Rico, dianammc@gmail.com;

Martinez-Rivera, N., University of Puerto Rico- Institute for Tropical Ecosystem Studies, 
San Juan, Puerto Rico, adiaron05@gmail.com;

Ramirez, A., University of Puerto Rico- Institute for Tropical Ecosystem Studies, San Juan, 
Puerto Rico, alonso_ites@yahoo.com

NATIVE FISHES IN AN ISLAND URBAN RIVER: CATADROMY AS A MEAN OF SURVIVAL
Fish assemblages in urban areas are commonly characterized by a dominance of non-na-
tive species.  Humans live in close proximity to streams in urban areas, facilitating the 

introduction and establishment of non-native species.  In addition, channel alteration and 
water pollution changes the environment affecting negatively native species.  As a result 
non-natives who become successful invaders replace them.  In Puerto Rico, native fish 
species are characterized for being catadromous, they live in freshwater and spawn at sea.  
This life history strategy might benefit native species by providing different environments 
thus reducing the negative impacts of urbanization.  In this study we characterized fish as-
semblages in the Río Piedras Basin, one of the most urbanized watersheds in Puerto Rico.  
Ten sites were sampled using backpack electrofishing.  All individuals were counted and 
identified on site.  We found a mixture of native and non-native species at all sites.  A total 
of ten species were found.  Half of them were native.  Results indicate that streams within 
this highly urbanized watershed support a diverse assemblage of fishes and that native 
species are still abundant, potentially due to their catadromous life history.

Martinez Avellaneda, N., University of Hamburg/Institute of Oceanography, Hamburg, 
Germany, nidia.martinez@zmaw.de;

Stammer, D., University of Hamburg/Institute of Oceanography, Hamburg, Germany, 
detlef.stammer@zmaw.de

IMPACT OF SAHARAN DUST ON THE CIRCULATION OF THE NORTH 
ATLANTIC
Satellite images regularly show dust clouds entering the eastern tropical North Atlantic 
from the Sahara. Generally, Sahara dust can impact the ocean through two processes: (1) 
by reducing the solar insolation with associated cooling of the surface water and (2) by 
enhancing primary productivity and thereby altering the absorption of solar radiation in 
the upper ocean. Knowing the importance of either of these processes is important for 
understanding the feedback mechanism between dust and the physical and biogeochemi-
cal ocean. In this talk we present an analysis of the dynamical response of the ocean due 
to dust forcing. The problem is studied by forcing the MITgcm with perturbations in solar 
radiation inferred from observed dust concentrations. The response can be rationalized 
in terms of fast propagating coastal Kelvin waves that are triggered by dust-induced cool-
ing. Associated sea surface high anomalies propagate first northward and then around the 
entire basin within 1 month of simulation. Atlantic heat transport anomalies at different 
latitudes and the perturbations in the Atlantic MOC stream function react to the dust 
forcing through this propagating density anomaly

Martinez-Pedraja, J., University of Miami - Rosenstiel School of Marine and Atmospheric 
Sciences,  Miami, USA, jmartinez@rsmas.miami.edu;

Shay, L. K., University of Miami - Rosenstiel School of Marine and Atmospheric Sciences, 
Miami, USA, nshay@rsmas.miami.edu;

Haus, B. K., University of Miami - Rosenstiel School of Marine and Atmospheric Sciences, 
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Dussault, J. P., Planning Systems Inc, Virginia Beach, USA, jdussault@plansys.com;
Parks, B. K., University of Miami-Rosenstiel School of Marine and Atmospheric Sciences, 
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INTEROPERABILITY BETWEEN SEA-SONDE AND WELLEN HF RADARS IN THE 
FLORIDA CURRENT
A dual-station high frequency (HF) Wellen Radar (WERA) transmitting at 16 MHz have 
been observing near-real time surface currents over a range of 100 km in the Florida 
Straits since July 2004. A pair of 25 MHz Sea-Sonde HF radar were deployed by the 
NOAA’s Center for Operational Oceanographic Products and Services south of WERA’s 
sites during a period of 10 days in April 2005. The Sea-Sonde grid produced overlapped 
the southern portion of the WERA domain. During the same period of time, a moored 
acoustic Doppler current profiler (ADCP) obtained subsurface current measurements 
within these HF radar grids starting at 14-m. To examine this question of interoperability 
between beam-forming and direction-finding technologies, comparisons of radial and 
vector currents for an 8-day concurrent time series were made suggesting good agree-
ment in direction over both domains where maximum surface currents of about 1.4 m 
s-1. In the core of the radar domains, hourly vector currents were obtained by combin-
ing radials from these radars and compared and will be discussed relative to the ADCP 
measurements.

MARTINEZ-RIVERA, E., UNIVERSITY OF SOUTH FLORIDA, ST. PETESRBURG, 
USA, emartinez@marine.usf.edu;

SCHWING, P., UNIVERSITY OF SOUTH FLORIDA, ST. PETESRBURG, USA, 
pschwing@marine.usf.edu;

PYRTLE, A. J., UNIVERSITY OF SOUTH FLORIDA, ST. PETESRBURG, USA, apyrtle@
marine.usf.edu;

HAYNES, S., UNIVERSITY OF SOUTH FLORIDA, ST. PETESRBURG, USA, shaynes@
marine.usf.edu

INVESTIGATING HISTORICAL LAND USE WITHIN THE MANATEE RIVER 
WATERSHED
The Tampa Bay estuary has become severely altered by anthropogenic activities. There 
are few studies that link changes in the Manatee River Watershed to changes in land use.  
The objective of this project is to examine historical land use in Southeast Tampa Bay. 
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Sediments, water samples, and water quality measurements were collected near Native 
American Middens located in Emerson Point Park to provide insight regarding histori-
cal land use of the Manatee River Watershed.  Sediments were analyzed using gamma 
spectrometry techniques as well as lithologic characteristics including grain size, total 
organic content and carbonate content. Standard Inductively Coupled Plasma and Optical 
Emissions Spectrometry methods have been used to determine concentrations of trace, 
minor and major elements in the sediments related to land disturbances. The geochemical 
record will reflect the impact of land use prior to the industrial age through modern day. 
This project is part of a larger on-going investigation. If successful, this investigation will 
ultimately yield a tool for determining the effect of anthropogenic activity on the water-
sheds of Southeastern Tampa Bay over the last one hundred years.

Martinez-Rivera, N., University of Puerto Rico, Rio Piedras , San Juan, Puerto Rico, 
adiaron05@gmail.com;

Martino-Cardona, D. M., University of Puerto Rico, Rio Piedras , San Juan, Puerto Rico, 
dianammc@gmail.com;

Ramirez, A., University of Puerto Rico, Rio Piedras, San Juan, Puerto Rico, alonso_ites@
yahoo.com

FISH HEALTH IN A TROPICAL URBAN WATERSHED
Urban land use impacts streams by altering their hydrology and geomorphology resulting 
in reductions in biodiversity.  Riparian deforestation, sewage discharges, and increased 
nutrient loading are some of the factors driving ecological degradation.  The fish commu-
nity reflects these impacts.  In this study, we evaluated fish health in an urban watershed 
in Puerto Rico, which is characterized by having a migratory native fish fauna that closely 
connects them with the ocean.  The objective was to evaluate fish community health and 
condition in the Rio Piedras basin.  We sampled fish in ten streams reaches and recorded 
external abnormalities (deformities, lesions and ulcers, tumors) and parasite infections. 
Native fishes did not present morphological damages. In contrast, exotic fishes showed 
external abnormalities, like tumors in anal fins. The migratory behavior of native fishes 
and the constant recruitment of juveniles from estuaries provide native fishes with a 
strategy to potentially reduce the negative impacts of urbanization on their populations. 
Alternatively, native fishes could be tolerant to the impacts of urbanization.  Overall, our 
study indicates that native fishes are healthy suggesting a large potential for management 
and restoration of urban river ecosystems in Puerto Rico.

Martini, K. I., University of Washington, Seattle, USA, martini@apl.washington.edu;
Alford, M. H., University of Washington, Seattle, USA, malford@apl.washington.edu;
Kelly, S., Oregon State University, Corvallis, USA, skelly@coas.oregonstate.edu;
Nash, J. D., Oregon State University, Corvallis, USA, nash@coas.oregonstate.edu;
Kunze, E., University of Victoria, Victoria, Canada, kunze@uvic.ca
LOCAL AND REMOTELY-GENERATED INTERNAL WAVES ON THE OREGON 
CONTINENTAL SLOPE
Turbulence observed on the Oregon continental slope, which is strong enough to be of 
potential importance to global mixing budgets, is hypothesized to result from the break-
ing of locally- and/or remotely-generated internal waves.  To determine which, a moored 
and shipboard field program was mounted in fall 2005.  Semidiurnal energy fluxes are 
obtained from harmonic fits to horizontal velocity and vertical displacement profiles from 
McLane Moored Profilers on 5 moorings, deployed for 40-days in a zonal line across the 
continental slope at 43.215Â  N.  The direction and magnitude of zonal energy fluxes are 
temporally- and spatially-variable.  At times, onshore semidiurnal fluxes converge as inter-
nal waves generated at remote sites shoal onto the continental slope.   At other times, flux 
diverges between the two shallowest moorings indicating a local source.  Reflection and/
or scattering of the internal wave field to higher wavenumbers on `rough’ or near-critical 
slopes is thought to be the cause of enhanced dissipation.  Observations are presented and 
implications for the observed mixing are discussed.

Martinolich, P. M., Naval Research Laboratory, Stennis Space Center, MS, USA, marti-
nol@nrlssc.navy.mil;

Lee, Z. P., Naval Research Laboratory, Stennis Space Center, MS, USA, zplee@nrlssc.navy.mil;
Lyon, P. E., Naval Research Laboratory, Stennis Space Center, MS, USA, lyon@nrlssc.navy.mil;
Ladner, S. L., Planning Systems Incorporated, Slidell, LA, USA, ladner@nrlssc.navy.mil
DERIVING INHERENT OPTICAL PROPERTIES USING MERIS
MERIS is a 5-camera push-broom sensor on board the ENVISAT satellite that provides 
data for

Martz, T. R., Monterey Bay Aquarium Research Institute, Moss Landing, USA, tmartz@
mbari.org;

Johnson, K. S., Monterey Bay Aquarium Research Institute, Moss Landing, USA, john-
son@mbari.org;

Riser, S. C., University of Washington School of Oceanography, Seattle, USA, riser@ocean.
washington.edu

OCEAN METABOLISM OBSERVED WITH OXYGEN SENSORS ON PROFILING 
FLOATS IN THE PACIFIC
We estimated rates of production and export in the South Pacific (80o to 180oW in a zonal 
band between 35o and 50oS) using 1½ years of oxygen measurements from profiling floats 
in the Argo Program. Export production, calculated from oxygen utilization rates below 
the compensation depth from December to April, is 10.7 ± 2 mmol C m-2 day-1 (n = 36, 

95% CI). The corresponding satellite net primary production is 46 ± 4 mmol C m-2 day-1, 
yielding a regional e-ratio of 0.23 ± 0.05. Averaging oxygen utilization rates results in a 
net cancellation of most water mass changes related to advection and float migration. The 
composite vertical profile of remineralization rates, obtained by binning 36 rate profiles, 
agrees with published measurements based on hydrographic survey oxygen utilization 
rates and fits the classic form of a POC attenuation function. However, the disagreement 
between oxygen-based remineralization rates and those obtained by sediment traps sug-
gests fundamental differences between these two methods. Using float data to constrain a 
1-D mixed layer model, the annual net community production at 45oS 144oW is ~ 2.5 mol 
C m-2 yr-1. Spatial trends in export production coinciding with the New Zealand shelf and 
Subtropical Front are identified.

Maruiz Marrero, M., Universidad Metropolitana, San Juan, Puerto Rico, mmaruiz@hot-
mail.com;

Ashanti J. Pyrtle, A., College of Marine Science, University of South Florida, Florida, USA
DETERMINATION OF RADIONUCLIDES IN SEDIMENTS AND SURFACE WATER 
OF TAMPA BAY
This environmental science investigation examined sediment and water samples collected 
from Emerson Point, Florida as part of a larger on-going aquatic radiogeochemistry in-
vestigation of Tampa Bay area sediments, waters, and oyster shells.  It is anticipated that 
through the years environmental conditions have changed at Emerson Point.  Cs-137 
and Be-7 activities, trace elements concentrations and grain-size distributions have been 
determined for sediment samples that were obtained from a mangrove region at Emerson 
Point using a core liner.  Grain-size analysis was conducted in order to examine the impact 
of particle size on radionuclide retention in the aquatic sediments.  Surface water sampling 
was collected and analyzed for Ra isotopes using a delayed coincidence counter and gam-
ma spectrometer.  Cs-137 and Be-7 activities were determined using two low background 
well configuration gamma detectors.  Radiogeochemical results from this research project 
will be utilized to help construct a historical record of contaminants at the study site.  This 
information will also be used to provide information regarding historical regional climate 
and terrestrial land use changes.

Masahisa/Kubota, K., Tokai Univeristy/School of Marine Science and Technology, 
Shizuoka, Japan, kubota@mercury.oi.u-tokai.ac.jp;

Tsuyoshi/Watabe, W., Tokai Univeristy/School of Marine Science and Technology, 
Shizuoka, Japan, tsuyoshi@mercury.oi.u-tokai.ac.jp

INTERCOMPARISON OF VARIOUS GLOBAL EVAPORATION PRODUCTS
Fresh water flux consists of two components, i.e. precipitation and evaporation. Since 
ocean reserves huge amount of water, the evaporation over the ocean is expected to play 
an important role in global water cycle. However, studies related to evaporation are not 
so many compared with those related to precipitation. Recently there are several products 
of global latent heat flux over the ocean. The products include reanalysis data (e.g., NRA, 
ERA and JRA), in situ data (e.g., NOC and ICOADS), satellite-derived data (HOAPS, 
GSSTF and J-OFURO) and hybrid data (OAflux). We can obtain evaporation using latent 
heat flux data. While there are some studies of intercomparison of global latent heat flux 
data over the ocean, for example, Kubota et al. (2003). However, their analysis covered 
only several years. Moreover, there are few studies directly related to evaporation over 
the ocean. In this study, we compare various global evaporation products. The analysis 
period is from 1988-2000. The temporal and spatial resolutions are monthly and 1 degree, 
respectively.

Mask, A. C., Naval Oceanographic Office, Stennis Space Center, USA, andrea.mask@navy.mil
ACOUSTIC SIGNATURES IN A FORECASTING OCEAN MODEL
Global and regional ocean models run operationally at the Naval Oceanographic Office 
(NAVO), such as a suite of Navy Coastal Ocean Models (NCOM), provide a wealth of 
nowcast and forecast information of ocean features on varying resolutions.  Recently, 
efforts have been made to translate the ocean physics contained in these models into 
products that provide horizontal and temporal variability of the acoustic signature of an 
area.  Variables such as Mixed Layer Depth (MLD), Sonic Layer Depth (SLD), Below Layer 
Gradient (BLG), and In-Layer Gradient (ILG) have been used to provide a basic under-
standing of ocean feature location, structure, and acoustical significance.  In particular, the 
western Philippine Sea and East China Sea regions will be discussed using model results 
validated against recent observations.  These regions allow for assessments of variations in 
acoustic signatures caused by boundary currents, eddies, and internal tides, plus the effect 
of temporal variations due to atmospheric forcing.

Maslowski, W., Naval Postgraduate School, Monterey, USA, maslowsk@nps.edu;
Clement Kinney, J. L., Naval Postgraduate School, Monterey, USA, jlclemen@nps.edu;
Whelan, J., Naval Postgraduate School, Monterey, USA, jwhelan@nps.edu;
Miller, A., Naval Postgraduate School, Monterey, USA, ajmiller@nps.edu
ACCELERATED ARCTIC WARMING - A WORKABLE INTERPRETATION AND 
FUTURE PROJECTION
Details of the recent Arctic sea ice melt, its causes and effects are not fully understood and 
require improved knowledge of interactions and feedbacks in the Arctic system. To address 
some of these outstanding issues, results from a high resolution coupled ice-ocean model of 
the pan-Arctic region are analyzed to investigate causes and variability trends of Arctic sea 
ice cover and the regional climate system. Our model results, validated against submarine 
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and satellite observations, suggest that the rate of melt represented by sea ice thickness 
and volume might be faster than that of ice extent/concentration. We find that the recent 
decrease of sea ice cover is partially due to an anomalous sea ice export through Fram Strait 
in the mid-1990s. This has been followed by the increased advection of warm Atlantic and 
summer Pacific waters into the upper Arctic Ocean, which acts to increase thermodynamic 
interactions at the ice-ocean interface as well as feedbacks to the atmosphere. We conclude 
that sustained high resolution modeling studies of regional Arctic climate are necessary and 
critical to advance understanding and prediction of Arctic environmental change.

Mason, C. T., Lehigh University, Bethlehem, USA, ctm206@lehigh.edu;
Morris, D. P., Lehigh University, Bethlehem, USA, dpm2@lehigh.edu
THE ASSESSMENT OF DISSOLVED ORGANIC MATTER BIOLABILITY IN LOTIC 
SYSTEMS
The “River Continuum Concept” suggests that the nature of DOC can vary in lotic sys-
tems as a function of position in a watershed.   Headwater sites can be dominated by hu-
mic DOC mainly of terrestrial origin.  Downstream sites usually have DOC derived from 
more autochthonous sources.  The biolability of DOC can be expected to vary along a 
river system in accordance with its source.  In this study we use a batch culture technique 
to assess the biolability and metabolic growth efficiency for DOC along a continuum of 
the Lehigh and Delaware Rivers, Pennsylvania, USA.  DOC consumption rates varied 
significantly between the headwater site in the upper Lehigh watershed (0.17 % / week) 
and a site along the lower Delaware River (2.84 % / week).  Bacterial growth efficiency also 
varied.   DOC consumption rates and BGE both decreased with increasing stream order.  
This is likely due to differences in DOC quality, which have been observed using spectral 
absorbance and fluorescence techniques.  Comparisons will be made between DOC con-
sumption rates obtained using batch cultures and those made using plug-flow bioreactors, 
which were performed simultaneously.

Mason, E., Universidad de Las Palmas de Gran Canaria, Las Palmas, Spain, evanmason@
gmail.com;
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A HIGH-RESOLUTION NUMERICAL MODEL STUDY AT THE CANARY ISLANDS
The Canary Islands off the northwest African coast perturb the southwestward flowing 
Canary Current. The complex island circulation is revealed in studies based on satellite 
imagery and in situ data. Island-generated eddies interact with filaments of cold upwelling 
water that extend from the coast. Understanding of these mesoscale features is limited by 
the sparsity of data available. Few modelling studies exist for the region, none specifically 
address the island circulation. At ULPGC/UCLA a high-resolution regional ocean model 
(ROMS) configuration has been developed to study the dynamics in this region. A large 
domain (10-km resolution) covers the NE Atlantic, feeding two successively finer domains 
at 5 and 1.5 km; the latter focuses on the archipelago. Forcing is climatological, data from 
WOA05, AVISO, COADS and Quikscat; we also use high-resolution wind (6 km) from 
the MM5 atmospheric model. Preliminary results at basin scale give good agreement with 
observed climatologies. In both the interior domains, eddies and filaments are abundant. 
Comparison between climatological and MM5 wind runs demonstrates that wind-forcing 
is an important additional source of vorticity in the generation of eddies.

Masserini, R. T., University of South Florida, St. Petersburg, USA, masserin@marine.usf.edu;
Fanning, K. A., University of South Florida, St. Petersburg, USA, kaf@marine.usf.edu
HIGH RESOLUTION INSTRUMENTATION FOR    MONITORING EPISODIC 
NUTRIENT EVENTS
Three powerful hurricanes that crossed peninsular Florida in the late summer and early 
autumn of 2004 produced dramatic changes in coastal nutrient chemistry.  In the same 
West Florida coastal waters, where surface ammonium concentrations are usually no 
more than 200-400 nanomolar at their highest, a region approximately 1500 square nauti-
cal miles in area showed surface ammonium concentrations that ranged up to 1500 nano-
molar, or over 20 times normal background levels (50 nanomolar).  Salinities in this region 
were 1-2 PSU lower than normal at the same times, implying the possibility of freshwater 
runoff as the source of the fixed nitrogen.  Episodic nutrient fluxes, such as this, are dif-
ficult to capture with discrete measurements.  Three different approaches were taken to 
capture nutrient events on varying scales.   A ship based high-resolution high-sensitivity 
analyzer coupled to a pumping system was used to delineate the ammonium-enriched 
regions on the West Florida Shelf, discrete samplings with subsequent colorimetric analy-
sis, and a mooring based high-resolution low-sensitivity UV-nitrate sensor.  The latter 
two methods were used to observe temporal variability within the Caloosahatchee River.  
Monitoring of sporadic nutrient fluxes with high resolution instrumentation can advance 
our understanding of complex ecological marine systems, elucidating, for example, cyclic 
processes affecting riverine nutrient fluxes with markedly different periodicities.

Mateos-Jasso, A., UNAM, Mexico, City, Mexico, adrian_0423@yahoo.com.mx;
Zavala-Hidalgo, J., UNAM, Mexico, City, Mexico, jzavala@atmosfera.unam.mx;
Gallegos-Garcia, A., UNAM, Mexico, City, Mexico, gallegos@mar.icmyl.unam.mx
ON THE SEASONALITY OF THE YUCATAN UPWELLING
1997-2007 Chlorophyll-a concentration of SeaWiFS and results from a numerical simula-
tion are analyzed in order to identify the seasonality and its causes of the Yucatan upwell-
ing. Results show that there is an annual cycle chlorophyll-a concentration which peaks in 
spring and summer. It peaks in early spring along the western shelf break and in summer 
along the north coast of the Yucatan Peninsula. Statistical analysis suggests that the sea-
sonal signal is significant. Results from a multiyear numerical simulation using the Navy 
Coastal Ocean Model reproduces the main seasonal features of the Yucatan upwelling 
showing that the remote forcing, associated with the wind field in the Gulf, may play a 
determinant role in the Yucatan upwelling seasonality.

Mather, R. L., University of Liverpool, Liverpool, United Kingdom, Rhiannon.Mather@
liv.ac.uk;

Reynolds, S. E., University of Liverpool, Liverpool, United Kingdom, sereynol@odu.edu;
Wolff, G. A., University of Liverpool, Liverpool, United Kingdom, wolff@liv.ac.uk;
Williams, R. G., University of Liverpool, Liverpool, United Kingdom, ric@liv.ac.uk;
Pan, X., National Oceanography Centre, Southampton, United Kingdom, xp@noc.soton.

ac.uk;
Torres, S. V., National Oceanography Centre, Southampton, United Kingdom, sinhue@

noc.soton.ac.uk;
Woodward, E. M., Plymouth Marine Laboratory, Plymouth, United Kingdom, emsw@

pml.ac.uk;
Sanders, R., National Oceanography Centre, Southampton, United Kingdom, rics@noc.

soton.ac.uk;
Achterberg, E. P., National Oceanography Centre, Southampton, United Kingdom, eric@

noc.soton.ac.uk
GREATER ORGANIC PHOSPHORUS UTILISATION IN THE NORTHERN 
SUBTROPICAL GYRE
The northern and southern subtropical gyres of the Atlantic Ocean have distinct biochemical 
regimes, with depleted phosphate in the North Atlantic subtropical gyre (NASG). Our obser-
vational surveys reveal that within the gyres dissolved organic phosphorus (DOP) provides 
the dominant surface pool of available P, accounting for 94±4% of total dissolved phosphorus 
in the NASG and 49±12% in the South Atlantic subtropical gyre (SASG). In order to as-
sess the utilisation of DOP we investigate the kinetics of the enzyme alkaline phosphatase 
(APA), which releases inorganic phosphorus from DOP for uptake. There is a reduction in 
the bioavailability of DOP from late spring to autumn, in both gyres. Enhanced production 
in spring releases fresh labile DOP which is subsequently removed via plankton uptake. APA 
activities show that utilisation of DOP in the NASG is significantly higher than in the SASG, 
and increases 3-fold in late spring from 1.15 to 3.43 nmol P L-1h-1. Concurrently we observe a 
seasonal NASG decrease in DOP of 60%. We invoke nitrogen fixation in the NASG to deplete 
phosphate and drive the utilisation of DOP, maintaining production.

Mathis, J. T., University of Alaska Fairbanks, Fairbanks, USA, jmathis@sfos.uaf.edu;
Bates, N. R., Bermuda Institute of Ocean Sciences, Bermuda, nick.bates@bios.edu;
Hansell, D. A., University of Miami - RSMAS, Miami, USA, dhansell@rsmas.miami.edu
NET COMMUNITY PRODUCTION AND THE BIOLOGICAL PUMP IN THE 
WESTERN ARCTIC OCEAN
The Chukchi shelf is the site of some of the highest rates of primary production in the 
global ocean.  In late spring and summer of 2002, rates of net community production over 
the shelf were as high as 2,000 mg C m-2 d-1, and averaged 800 mg C m-2 d-1 across the 
entire shelf.  Using conservative tracers to construct a carbon mass balance, we found that 
10% of the DIC consumed during net community production was converted to DOC and 
15% was converted to suspended POC.  The remaining 75% was exported from the mixed 
layer as sinking organic particles.  At the termination of the bloom, nitrate concentrations 
had been reduced to near zero and most of the organic matter had been exported from 
the mixed layer, leaving surface waters undersaturated with respect to atmospheric CO2.  
Presently, these shelf surface waters are transported offshore beneath the permanent ice 
cover before any significant re-equilibration with atmospheric CO2 can occur. As such, 
the biological pump on the Chukchi shelf plays an important role in conditioning the 
highly oligotrophic waters of the Canada Basin.  If the forecasted reduction in Arctic sea 
ice occurs then this basin will initially act as strong sink for atmospheric CO2 by allowing 
the re-equilibration.  However, the depletion of nutrients from shelf processes will con-
tinue to limit any significant biological activity prohibiting the deep central Arctic Ocean 
from being a long term sink of that CO2.

Matrui, E. M., NOAA/NESDIS, Camp Springs, USA, Eileen.Maturi@noaa.gov;
Harris, A. R., U. of MD/CICS, College Park, USA, Andy.Harris@noaa.gov;
Sapper, J., NOAA/NESDIS, Camp Springs, USA, John.Sapper@noaa.gov
NOAA NESDIS MULTI-SEA SURFACE TEMPERATURE ANALYSIS
NOAA NESDIS have been in the process of developing a new high-resolution (0.1° x 
0.1°) global SST analysis to replace the previous 100-km, 50-km and 14-km (regional) 
products. The new scheme, which uses a recursive estimator to emulate the Kalman filter, 
also provides continuously updated uncertainty estimates for each analysis grid point. 
Since the analysis is entirely satellite-based, there is no explicit attempt to correct regional 
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biases to an in situ standard. However, biases between individual datasets are corrected in 
a statistical manner, with certain assumptions of persistence and correlation length scale. 
The operational polar-orbiting satellite’s Advanced Very High Resolution Radiometer 
(AVHRR) and the Geostationary Operational Environmental Satellite (GOES) imager are 
the current satellite SST datasets used in the analysis, although there are plans to incor-
porate data from other geostationary sensors (MT-SAT and Meteosat-9) and microwave 
instruments. Comparisons are shown against in situ data and other analysis products. This 
product is running pre-operational at NESDIS and is planned to be transitioned to opera-
tions in January 2008.

Matsumoto, K., University of Minnesota, Minneapolis, USA, katsumi@umn.edu;
Tokos, K., University of Minnesota, Minneapolis, USA, tokos001@umn.edu
ANTHROPOGENIC CARBON UPTAKE IN A NEWLY CONFIGURED 
INTERMEDIATE COMPLEXITY CARBON-CLIMATE MODEL
Reliable quantification of the anthropogenic carbon budget is an important goal in the 
carbon cycle modeling community.  The usual trade-off between computational ef-
ficiency and spatial resolution provides a niche for intermediate complexity models that 
high resolution models cannot fill.  Here we use a modified version of GENIE [Edwards 
and Marsh, 2005; Ridgwell et al., 2007], a global carbon-climate model of intermediate 
complexity, to investigate the mechanisms of the oceanic uptake of anthropogenic carbon.  
Our modifications include changes in the vertical resolution and depth-dependent verti-
cal diffusivities in the physical model as well as a more prognostic representation of ocean 
biology.  One of our foci is the effect on carbon uptake of riverine flux of anthropogenic 
nitrogen, carbon, and alkalinity.

Matsumoto, S., Meteorological Research Institute, Tsukuba, Japan, smatsumo@mri-jma.
go.jp;

Nakano, T., Meteorological Research Institute;
Fujii, Y., Meteorological Research Institute;
Ishizaki, S., Japan Meteorological Agency;
Kamachi, M., Meteorological Research Institute
OCEAN CLIMATE VARIABILITY AND WATER MASS VARIABILITY IN THE 
REANALYSES OF THE MRIÃ€€MULTIVARIATE OCEAN VARIATIONAL 
ESTIMATION (MOVE) SYSTEM
Salinity field estimation is a key issue for reproducing realistic ocean state by data as-
similation. For practical implementation of a multivariate analysis scheme we adopted a 
coupled temperature-salinity empirical orthogonal function modal decomposition for the 
background error covariance matrix in a Meteorological Research Institute ocean data 
assimilation system. Salinity field is reproduced well by using information of temperature 
and remote-sensed sea level observation through the multivariate analysis scheme. We 
conducted reanalysis experiments for global ocean and the North Pacific. Periods of the 
reanalyses are 1948-2006 for global ocean and 1955-2005 for the North Pacific. Using 
these reanalyses datasets, ocean climate variability (e.g., subsurface ocean heat content) 
and water mass variability (e.g., North Pacific Tropical Water) have been investigated. 
Inter-annual variability of ocean heat content in the North Pacific subtropical gyre is 
concerned with variability of wind stress curl. Distribution of the salinity maximum, which 
characterizes North Pacific Tropical Water (NPTW), is controlled by variability of the 
shape of the subtropical gyre, and variability of the salinity maximum is concerned with 
freshwater flux in the NPTW formation region.

Matsumura, Y., Center for Climate System Research, University of Tokyo, Chiba, Japan, 
ymatsu@ccsr.u-tokyo.ac.jp;

Hasumi, H., Center for Climate System Research, University of Tokyo, Chiba, Japan, ha-
sumi@ccsr.u-tokyo.ac.jp

TOPOGRAPHIC EFFECTS ON DENSE GRAVITY CURRENTS
Around Antarctica, cold and saline waters created at coastal polynyas descend on coastal 
slope and exported to deep ocean as Antarctic Bottom Water, the densest water in the 
world ocean. The direction of downslope gravity current tends to be parallel to isobaths 
due to Coriolis force, so the dense water is hard to descend after the front of the dense 
water is geostrophically balanced. Observations suggest that topographic barriers break 
such balance and control where and how much of the dense water descend to the bottom. 
Using a high resolution nonhydrostatic model, we study the topographic effects on dense 
gravity currents. Under an idealized setup, sensitivity of the down-sloping water to topo-
graphic parameters is investigated.

Matt, S., RSMAS/University of Miami, Miami, USA, smatt@rsmas.miami.edu;
Iskandarani, M., RSMAS/University of Miami, Miami, USA, miskandarani@rsmas.miami.edu;
Leaman, K. D., RSMAS/University of Miami, Miami, USA, kleaman@rsmas.miami.edu
MIXING AND ENTRAINMENT IN A 2D GRAVITY CURRENT FROM A HIGH-
ORDER NON-HYDROSTATIC SPECTRAL ELEMENT MODEL AND THE IMPACT 
OF TEMPORAL VARIABILITY IN FORCING
We investigate mixing and entrainment in a gravity current using a high-order non-hy-
drostatic spectral element model. Turbulent structures and instabilities depend strongly 
on forcing and boundary conditions. Open boundary conditions at both domain inlet and 
outlet allow us to investigate the differences in mixing between initial head development 
and steady-state current. The latter is of special importance to geophysical flows such as 
marginal sea outflows which play a critical part in the global thermohaline circulation. 

At very high Reynolds number (Re=10^5), flow regimes vary strongly depending on 
bottom boundary conditions.  A wave-like undular bore forms for the free-slip bottom 
whereas a strongly turbulent convective flow results when bottom drag is implemented. 
At lower Reynolds number (Re ~7’000), the start-up flow with a well-pronounced head 
transitions to a steady-state with a quasi two-layer system that shows no shear instabili-
ties. Subsequent increase in the Reynolds number of the system (15’000-32’000) results 
in a turbulent bore. Tidal flow imposed through forcing at the inlet boundary allows us to 
investigate the impact of unsteady forcing on the flow field. Turbulence parameters, such 
as Thorpe scales, turbulent displacements and entrainment parameter describe the vari-
ous flow regimes. Wavelet and traditional Fourier spectra highlight the different length 
and time scales of the transitioning flow regimes, from waves to turbulence.

Mattern, J., Dalhousie University, Halifax, Canada, paul.mattern@dal.ca;
Dowd, M., Dalhousie University, Halifax, Canada, mdowd@mathstat.dal.ca;
Fennel, K., Dalhousie University, Halifax, Canada, Katja.Fennel@dal.ca
APPLICATION OF THE ENSEMBLE KALMAN FILTER TO A ONE-DIMENSIONAL, 
BIOGEOCHEMICAL OCEAN MODEL OF THE BERMUDA ATLANTIC TIME-
SERIES STUDY SITE
Modern statistical data assimilation techniques are tools to improve the accuracy of 
numerical ecosystem models in particular and ocean models in general by confronting 
them with data. We present an application of the Ensemble Kalman Filter (EnKF) to a 
depth-resolved biological model of the upper ocean at the Bermuda Atlantic Time-series 
Study (BATS) site. The biological model is nitrogen-based, and simulates phytoplankton, 
detritus, and dissolved inorganic nitrogen. Chlorophyll with photoacclimation and oxygen 
with gas exchange at the ocean surface are also modelled. The physical setting is provided 
by the General Ocean Turbulence Model (GOTM) which includes a k-epsilon mixing 
scheme and atmospheric forcing. The EnKF approach is illustrated by quantifying the 
improvement of the model fit to observations over a model without data assimilation.

Matthews, D. K., University of Colorado/CCAR, Boulder, USA, matthedk@colorado.edu;
Emery, W. J., University of Colorado, Boulder, USA, emery@coloradoe.du
MAPPING EKMAN CURRENTS FROM SATELLITE AND IN SITU DATA IN THE 
CALIFORNIA CURRENT
We investigate the wind driven flow in the California Current using a 12-year time series of 
ageostrophic velocities, ocean surface winds from scatterometry, and physical models of the 
system. The ageostrophic current is estimated by removing a geostrophic signal, observed 
by altimetry, from Lagrangian surface drifters, data extracted from thermal satellite imagery 
using the maximum cross-correlation (MCC) technique, and shipboard acoustic Doppler 
current profiler (ADCP) data.  Geostrophic shear relative to the surface is accounted for us-
ing CTD data.  Comparing time-averaged ageostrophic currents against surface wind fields 
from ERS and Quikscat scatterometers the existence of an ageostrophic signal in the drifter, 
MCC, and ADCP data set is shown.  The ageostrophic velocities we find to be steadily dis-
placed to the right the wind, consistent with Ekman theory.  Over 70% of the ageostrophic 
observations are from the MCC method referenced to altimetry, however the depth of 
MCC observation has in the past not been estimated.  We show by comparing with ADCP 
and surface drifters that MCC observations are representative of ocean velocities at ~30m 
depth.  Physical models are fitted to the ageostrophic velocities to study the response of the 
ocean to surface winds. The models account for no more than 30% of the variance in the 
ageostrophic observations.  The model, however, reproduces persistent spatial features that 
coincide with coastal filaments extending 100-300 km offshore.

Mauritzen, C., Norwegian Meteorological Institute, Oslo, Norway, c.mauritzen@met.no
ACTIVE TRACERS AND PASSIVE DYNAMICS - ON INTERPRETING 
HYDROGRAPHY IN AREAS OF DENSE WATER FORMATION.
The Nordic Seas and the Subpolar Gyre play a similarly important role in feeding the me-
ridional overturning of the Atlantic Ocean. Yet the physical settings of the two regions are 
entirely different: the former has a threshold depth of 800 meters towards the south where-
as the latter has none. Evidence of hydrographic variability is plentiful whereas evidence of 
variability in the overturning is sparse. Here we attempt to detangle some of the seemingly 
inconsistent evidence of variability in these seas observed during the last fifty years while at 
the same time discussing some formal constraints limiting our interpretations.

Maximenko, N. A., IPRC/SOEST, University of Hawaii at Manoa, Honolulu, USA, maxi-
menk@hawaii.edu;

Lebedev, K. V., IPRC/SOEST, University of Hawaii at Manoa, Honolulu, USA, klebedev@
soest.hawaii.edu;

Hacker, P. W., IPRC/SOEST, University of Hawaii at Manoa, Honolulu, USA, phacker@
hawaii.edu;

Potemra, J. T., IPRC/SOEST, University of Hawaii at Manoa, Honolulu, USA, jimp@
hawaii.edu;

Yoshinari, H., NRIFS, Fisheries Research Agency, Yokohama, Japan, hyy@affrc.go.jp;
DeCarlo, S. H., IPRC/SOEST, University of Hawaii at Manoa, Honolulu, USA, decarlo@

hawaii.edu
MONITORING GEOSTROPHIC OCEAN CURRENTS USING ARGO AND 
SATELLITE DATA
CTD profiles from and trajectories of the Argo floats are combined with the high-resolu-
tion mean dynamic ocean topography and satellite altimeter data to produce the 10-daily, 
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three-dimensional, gridded fields of temperature, salinity, and absolute geostrophic veloci-
ties in the global upper and intermediate-depth ocean. The advanced technique developed 
in this study effectively triples the number of independent observations available from the 
Argo floats array and allows efficient quality control of the original data. Obtained three-
dimensional structure of the mean geostrophic ocean circulation is shown to improve 
previous products, such as the one based on the World Ocean Atlas. Temporal variability 
of the circulation, temperature, and salinity is discussed along with the effects of the large-
scale advective fluxes of heat, salt and momentum. In the upper ocean the dataset is sup-
plemented by the gridded maps of the mixed layer and barrier layer depths. The release of 
the near-real time product for the public use will be announced at the meeting.

Maxwell, A. R., Pacific Northwest National Laboratory, Sequim, USA, adam.maxwell@
pnl.gov;

Hibler, L. F., Pacific Northwest National Laboratory, Sequim, USA, lyle.hibler@pnl.gov;
Molne, M. A., California Polytechnic State University, San Luis Obispo, USA, moline@

marine.calpoly.edu
IMPROVED FINE SCALE MODEL PERFORMANCE USING AUV FEEDBACKS IN A 
TIDALLY DOMINATED SYSTEM.
A challenge for model prediction and validation is providing the models with data of appro-
priate spatial and temporal resolution.  Use of autonomous underwater vehicles allows data 
collection on these scales. The goal was to apply a model and an AUV system for improving 
model performance and AUV mission planning.  A dye release was conducted in a tidally 
dominated bay.  The initial experiment was to simulate the dye plume based on the best 
available data.  This was used for a baseline evaluation and for AUV mission planning for 
plume sampling.  The model correctly predicted the general shape and direction of the dye 
and allowed for successful mission planning.  Bathymetry data collected by the AUV was 
incorporated into the model and re-run and dye measurements were used to re-evaluate 
the model. Field data comparisons indicate that the model effectively predicted the plume 
edge and the propagation characteristics. The location of the evolving plume was con-
firmed by remote sensing. Stratification was the dominant controlling factor for improving 
model performance. Modeling results coupled with the field information present a quan-
titative improvement to the understanding of the circulation and demonstrate the integra-
tion of observational datasets into model evaluation for applications related to small, short 
duration surface contaminant releases. This study highlights the strength of this approach 
with AUVs and may serve as a guide towards improving the model performance.

May, P. W., Computer Sciences Corporation, Monterey, USA, may@nrlmry.navy.mil;
Pullen, J. D., Naval Research Laboratory, Monterey, USA, pullen@nrlmry.navy.mil;
Holt, T. R., Naval Research Laboratory, Monterey, USA, holt@nrlmry.navy.mil;
Doyle, J. D., Naval Research Laboratory, Monterey, USA, doyle@nrlmry.navy.mil
EVALUATION OF COASTAL SIMULATIONS IN THE WESTERN PACIFIC
We deploy and evaluate a flexible globally-relocatable ocean-atmosphere simulation 
capability (COAMPS & NCOM), linked to initial and lateral boundary conditions from 
data-assimilating global HYCOM and global NCOM.  We focus on several coastal regions 
in the Western Pacific in order to compare and contrast relatively data-poor (Philippines) 
and data-rich (Japan) areas.  Atmospheric simulations for Japan and the Philippines 
achieve resolution greater than 15 km while the accompanying ocean simulations are run 
at greater than 5 km resolution.  Error statistics for the two global models are presented 
for the two regions using available observations, along with an analysis of the regional 
coastal models.

Mayer, L. M., The University of Maine Darling Marine Center, Walpole, USA, lmayer@
maine.edu;

Hardy, K. R., The University of Maine Darling Marine Center, Walpole, USA, khardy@
maine.edu;

Schick, L. L., The University of Maine Darling Marine Center, Walpole, USA, lschick@
maine.edu

PHOTODISSOLUTION OF PARTICULATE ORGANIC MATTER CAN SHUNT ITS 
DECAY TO MICROBIAL COMMUNITIES
Particulate organic matter (POM) is efficiently utilized by metazoans, while dissolved 
organic matter (DOM) is more efficiently utilized by unicellular organisms. We exam-
ined the potential for light-induced dissolution of POM to make photodissolved DOM 
(FotoDOM) available to microbes. POM from fresh and aged phytoplankton membrane 
debris and sediments each photodissolved strongly after dozens of hours under simulated 
sunlight. Photodissolution selectively removed 14C-rich POM from sediments, implying 
greater photochemical lability of fresher components of the heterogeneous, sedimentary 
POM. FotoDOM had high C:N ratios, but simultaneous photoammonification converted 
particulate N to a form that favors its use by microbes, perhaps in combination with uti-
lization of the high C:N FotoDOM. Microbial inocula metabolized significant fractions 
of FotoDOM on time scales of days to weeks. Photodissolution is enhanced by higher 
temperatures as well as by higher light intensities, so that maximal shunting of POM to 
microbial pools by this pathway will occur in warmer and shallower ecosystems.

Mayo, M., University of South Florida, St. Petersburg, USA, mmayo@marine.usf.edu;
Pyrtle, A. J., University of South Florida, St. Petersburg, USA, apyrtle@marine.usf.edu
ASSESSING RADIOGEOCHEMICAL TECHNIQUES AS A TOOL FOR MANAGEMENT 
OF TWO MARINE PROTECTED AREAS IN PUERTO RICO: A CASE STUDY

Baseline studies provide data that can help identify and develop management strategies for 
impacted coastal ecosystems. This study intends to provide radiogeochemical baseline data 
of mangrove sediments for monitoring purposes at two marine protected areas. Prior to 
becoming a reserve, the Jobos Bay National Estuarine Research Reserve (JBNEER) received 
contaminants (e.g. heavy metals, pesticides, and other hazardous substances) from nearby 
agricultural and industrial activities. Preceding its designation by the US Fish and Wildlife 
Service (FWS), the Vieques National Wildlife Refuge (VNWR) was the site of various mili-
tary activities that introduced toxic waste, explosive compounds, and depleted uranium to 
the local environment. Radionuclide concentrations, distributions and behaviors have been 
determined for sediment samples collected throughout the two study sites. Clay mineral-
ogy, organic matter content, elemental composition, and particle grain-size distributions of 
the samples have also been determined. An educational and outreach component has been 
specifically designed for this project to promote basic environmental awareness and literacy 
within the surrounding communities of both study sites. Specific educational and outreach 
activities include the development of teacher workshop materials, teacher workshops and 
development of curriculum-based environmental education activities.

Maza, M. A., University of South Carolina, Columbia, USA, mauro.maza@msci.sc.edu;
Voulgaris, G., University of South Carolina, Columbia, USA, gvoulgaris@geol.sc.edu
DIURNAL CURRENTS, SEA BREEZE AND TIDES ON THE INNER SHELF OFF 
CARTAGENA DE INDIAS, CARIBBEAN COAST OF COLOMBIA
Inner shelf current variability from the inner shelf and nearshore off the Colombian 
coast, near Cartagena de Indias, is examined from data collected during the period 2000-
2002. This presentation focuses on diurnal oscillations present in the records which are 
surface intensified, with amplitudes up to 8 cm/s in the inner shelf and up to 10 cm/s in 
the nearshore. In all sites the  main axes are parallel to the predominant direction of the 
isobaths. The currents appear to be correlated with the oscillating wind forcing associated 
with sea breeze which has an amplitude of up to 1.21 m/s and a rotary clockwise pattern. 
Harmonic analysis, spectral analysis, complex correlation, complex demodulation and 
analytical modeling are used to verify this correlation with the wind. The results indicate a 
significant contribution from the sea breeze winds and a lesser contribution from the tides 
in the generation of the observed diurnal currents

Maze, G., MIT, Cambridge, USA, gmaze@mit.edu;
Forget, G., MIT, Cambridge, USA, gforget@mit.edu;
Marshall, J., MIT, Cambridge, USA, jmarshall@mit.edu
IDENTIFYING THE LOCATION AND TIMING OF GLOBAL MODE WATER 
FORMATION PROCESSES
Mode water formation processes are often quantified in the theoretical framework devel-
oped by Walin, 1982, who precisely expressed diapycnal volume fluxes through the sides of 
a chosen control volume - based on, for example, temperature - in terms of non-advective 
(mixing) supply of heat to that control volume. However, it is an integral statement and 
therefore necessarily integrates over space and so blurs regional details that may be indica-
tive of mechanism. We have developed a diagnostic approach, consistent with the integral 
Walin budget, to precisely localize the underlying formation/destruction process through 
air-sea buoyancy interaction and mixing processes. We apply the approach to study sub-
tropical mode waters in the global ocean using a model-data synthesis and air-sea flux data 
sets. We draw out both similarities and differences between the mode water cycle in the 
Kuroshio extension, the Gulf Stream and the Southern Ocean. We also use our approach to 
discuss the relative importance of formation in vs away from regions of intense jets. 

McCabe, R. M., University of Washington School of Oceanography, Seattle, USA, rmc-
cabe@ocean.washington.edu;

MacCready, P., University of Washington School of Oceanography, Seattle, USA, parker@
ocean.washington.edu;

Hickey, B. M., University of Washington School of Oceanography, Seattle, USA, bhickey@
u.washington.edu

OBSERVATIONAL AND NUMERICAL MODEL ANALYSIS OF NEAR-FIELD 
COLUMBIA RIVER PLUME ENTRAINMENT AND MOMENTUM
We present an analysis of both observational surface drifter measurements and 3D numerical 
model simulations of the Columbia River plume. River water exits the estuary mouth during 
ebb tides forming a pulsed plume. As plume water transits offshore it expands laterally and 
entrains underlying ambient fluid. A control-volume analysis of surface drifter data is used to 
estimate the plume depth and entrainment rate as the flow evolves seaward. Entrainment is 
largest near the river mouth O(10-3 m s-1) and decreases seaward, but remains significant be-
tween the mouth and the ocean-plume boundary. Beyond ≈ 20 km our entrainment analysis 
breaks down as the surface drifters begin a return loop shoreward at slack tide. Numerical 3D 
model fields are used to examine the ebb-cycle plume momentum balance and relate it to the 
observed entrainment analysis. Our findings are similar in quality to previous 1-layer model-
ing studies of flow through shallow inlets that indicate a primary streamwise force balance 
between advection, pressure gradient, and stress terms near the river mouth. Time derivative 
terms become important near the plume front and during slack conditions.

McCartney, M. S., Woods Hole Oceanographic Institution, Woods Hole, USA, mmccart-
ney@whoi.edu;

Fratantoni, P. S., Woods Hole Oceanographic Institution, Woods Hole, USA, pfratantoni@
whoi.edu
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BRANCHES, BIFURCATIONS, AND RETROFLECTIONS OVER THE TAIL OF THE 
GRAND BANKS OF NEWFOUNDLAND
At the Tail of the Grand Banks of Newfoundland the major branches of the wind-driven 
and thermohaline circulations meet, and dramatic changes in the character and pathways 
of the currents follow. The Gulf Stream approaches from the west, splitting into four 
branches at the Tail. A critical branch turns north, crossing the Tail to feed the North 
Atlantic Current.  The Labrador and Deep Western Boundary Currents approach from 
the north. At the Tail the cold currents bifurcate and retroflect eastward, coming into 
contact with the warm branches offshore.  The partitioning of transport and the details 
of the retroflection pathways remain unknown.  Here we analyze existing data and high-
resolution model output to characterize the mean and variable circulation in this region.  
The interaction between the deep-reaching currents appears to be forced and constrained 
by the shoaling topography at the Tail, resulting in a distortion of the thermocline shape 
into a cyclonic meander over the Tail that is remarkably stable in both space and time.  We 
hypothesize that this trough configuration limits the transport of the current branches 
crossing the Tail.

McClean, J. L., Scripps Institution of Oceanography, La Jolla, USA, jmcclean@ucsd.edu;
Ivanova, D. P., Lawrence Livermore National laboratory, Livermore, USA, ivanova2@llnl.gov
DEPICTIONS OF LABRADOR SEA WATER FROM THE IPCC MODELS AND A 
FINE RESOLUTION POP SIMULATION DURING HIGH AND LOW NAO INDEX 
PERIODS
The oceanic uptake of properties such as heat and freshwater result from mode water 
formation. We examine the representation of mode waters in the one-degree class oceans 
of the IPCC global coupled simulations.  Initially we examine two present day green house 
gas forcing control runs of the Community Climate System Model 3 (CCSM3) that dif-
fer only in terms of their dynamical atmospheric cores in the Community Atmospheric 
Model 3 (CAM3). We examine formation rates and trace mode waters into the ocean 
interior using their potential vorticity (PV) signature.  Particularly we consider Labrador 
Sea Water (LSW) and examine its PV interior signature in composites of high and low 
North Atlantic Oscillation (NAO) index periods. We also calculate formation rates and 
the interior PV distributions using output from a fine resolution (0.1-degree, 40-level) 
North Atlantic basin simulation of the Parallel Ocean Program (POP) forced with synoptic 
atmospheric forcing. Although the simulation is only multi-decadal in duration the pe-
riod of the simulation encompasses the switch from a negative to positive NAO phase in 
the 1990s providing us with a depiction of these water mass properties at fine resolution 
during the two phases of the NAO.  Since fine resolution fully coupled CCSM or global 
coupled ocean/ice simulations of sufficient duration to conduct these analyses are still to 
be realized, we reflect on these results to appreciate the role of eddies in this mode water 
formation process.

McClelland, J. W., University of Texas at Austin, Port Aransas, USA, jimm@mail.utexas.edu;
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THE PARTNERS DATA SET: HIGHLIGHTS FROM AN EXTRAORDINARY FIELD 
PROGRAM ENCOMPASSING THE SIX LARGEST RIVERS IN THE PAN-ARCTIC 
WATERSHED
A pan-arctic field sampling effort was conducted from 2003 through 2006 to improve 
understanding of river export to the Arctic Ocean.  Sampling focused on the Yukon and 
Mackenzie in North American and the Ob’, Yenisey, Lena, and Kolyma in Siberia.  The suc-
cess of the project, aptly named Pan-Arctic River Transport of Nutrients, organic mattER 
and suspended Sediments (PARTNERS), required an extraordinary degree of international 
cooperation.  In addition to the parameters identified in the project title, many others were 
measured including major ions, trace elements, and isotopic tracers.  While a variety of 
previous studies have focused on the chemistry of large arctic rivers, differences in methods 
and objectives have hampered river inter-comparisons and understanding at the pan-arctic 
scale.  Furthermore, a majority of the previous studies were conducted only after peak flow 
during summer months.  This presentation will emphasize comparisons among the major 
rivers and highlight insights that have emerged as a result of the PARTNERS project.  More 
comprehensive knowledge of seasonal and inter-annual dynamics in arctic rivers is essential 
for detecting changes in constituent runoff to the Arctic Ocean.

McConaugha, C. S., Lakeland High School, Suffolk, USA, catmcconaugha@spsk12.net
WHAT DO YOU WANT TO BE?
Many students do not consider science as a career because they have no contact with 
anyone who works as or with a scientist. In K-12 science classes, students study scientific 

concepts, but not how they were researched and who participated in the work of support-
ing scientific theory. In an effort to encourage high school students to consider careers 
in science, this exploration-based learning exercise is designed to help them realize that 
many opportunities in science are open to them. In this project students are encour-
aged to discover the similarities between themselves and workers described on the Joint 
Oceanographic Institutions webpage: http://www.joiscience.org/careers_flash.html. It 
requires students to explore the career of a scientific ocean drilling worker, including 
education, training, certifications, daily routine, and the drilling projects in which they 
participate, sharing information with classmates via classroom presentation. The outcome 
of this class project is that students see that their backgrounds are not very different from 
these professionals, and realize that they can join the working world of science and con-
tribute to its ongoing discoveries.

McConnell, M. C., University of South Carolina, Columbia, SC, USA, mmcconnell@geol.
sc.edu;
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A MULTI PROXY APPROACH TO ASSESS TROPICAL CLIMATE VARIABILITY 
DURING MARINE ISOTOPE STAGE 3: RESULTS FROM THE CARIACO BASIN
With the growing interest in using Cariaco Basin sediments to reconstruct climatic and 
hydrologic conditions, it is necessary that we understand the δ18Osw:salinity relationship 
in this region and assess the implications for paleosalinity reconstructions. Our results 
show that this relationship varies significantly over the course of the year primarily due to 
an increase in freshwater input from the local rivers into the Cariaco Basin. Additionally 
the surface water data reveal two distinct trends that represent the upwelling and non-up-
welling seasons. We further use a multi-proxy approach, combining detailed oxygen iso-
tope and Mg/Ca records for G. ruber from MD03-2621, to evaluate the magnitude of sea 
surface temperature, δ18Ow, and sea surface salinity variations associated with 10 stadial/
interstadial oscillations during marine isotope stage 3. The variability in the δ18Oc of G. 
ruber correlates very well with the color reflectance data, which is considered a proxy for 
marine productivity. The Mg/Ca results for G. ruber across several of these stadial/inter-
stadial oscillations tend to co vary with the δ18O data. Interestingly the Mg/Ca and δ18O 
records for G. ruber diverge shortly after IS 9 and 6 suggesting warmer, saltier conditions 
during these stadial periods. We compare this record with Greenland and Antarctic ice 
cores to evaluate the role that the tropics play in millennial scale climate change.

McDaniel, L. D., U.S.F. Marine Science, St. Petersburg, USA, mcdaniel@marine.usf.edu;
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OCCURRENCE OF PHAGE INTEGRASE-LIKE GENE EXPRESSION IN TAMPA BAY
Phage integrase genes often play a role in the establishment of lysogeny in temperate 
phage. To investigate temperate gene expression, an induced viral metagenome from 
Tampa Bay was sequenced by the 454/Pyrosequencing method. The sequencing yielded 
294,068 reads with 6.6% identifiable. There were 103 Integrase hits, yet only 4 strongly 
significant ones. Real-time PCR primers and probes were designed for each of these 
four integrases. Initial testing of the assay with microbial fraction DNA from Tampa 
Bay revealed 1.9 x 107, and 1300 gene copies of Vibrio-like integrase and Oceanicola-like 
integrase per liter respectively. The other two integrases were not detected. The integrase 
assay was then tested on the microbial RNA fraction extracted from 200 ml of Tampa Bay 
water over an annual cycle. Vibrio-like integrase gene expression was detected in three 
samples, with estimated copy numbers of 2.4-1280 gene copies per liter. Clostridium-like 
integrase gene expression was detected in 6 samples, with estimated copy numbers of 37 
to 265 copies per liter. In all cases, detection of integrase gene expression corresponded to 
statistically significant prophage induction events.

McDonagh, E. L., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, elm@noc.soton.ac.uk;
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CIRCULATION AND FLUXES OF HEAT AND FRESHWATER IN THE 
SUBTROPICAL NORTH ATLANTIC.
We present the circulation from a new transatlantic hydrographic section at 36N made 
in 2005. This cruise included two crossings of the western boundary at 35.5N and 37N. 
Between these two western boundary crossings the southward flowing Deep Western 
Boundary Current decreased in strength from 33.6Sv to 22Sv and the northeastward 
flowing Gulf Stream increased in strength from 66.7Sv to 112.1Sv in the top 2000m. An 
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inverse analysis of the 36N section with boundary current, bottom water and net volume 
and silicate constraints gives a northward heat flux of 1.25PW ± 0.05PW across 36N and a 
freshwater divergence of 0.8 Sv ± 0.1 Sv between 36N and Bering Strait (implying a fresh-
water flux into the ocean). At 36N the overturning strength is 19Sv ± 1Sv at 1170m ± 40m. 
We combine the 36N section with a section across the Gulf of Cadiz made in 2005 and a 
section across 24N made in 2004. There is a heat divergence of <0.1PW between the sec-
tions and a freshwater convergence of 0.3Sv (implying a freshwater flux out of the ocean).

McDonald, C. P., Michigan Technological University, Houghton, USA, cpmcdona@mtu.edu;
Urban, N. R., Michigan Technological University, Houghton, USA, nurban@mtu.edu
USING INFORMATION THEORY TO DETERMINE OPTIMAL MODEL 
COMPLEXITY IN AQUATIC BIOGEOCHEMICAL MODELING
The complexity of aquatic biogeochemical models (e.g. plankton functional types) is in-
creasing in an attempt to capture the real complexity of nature.  The data sets available for 
model calibration and validation, however, are often relatively small.  This situation creates 
the danger of models containing unjustifiably large degrees of freedom and can result in 
‘overfitting’ the data.  In such cases, the usefulness of the model (especially for prediction) 
may be compromised.  We present a strategy to use the principles of information theory 
to rank the performance of a set of models incorporating varying degrees of complexity 
against a single calibration data set, in order to determine the ‘optimal’ level of complex-
ity.  The models are evaluated using a metric based on Akaike’s Information Criterion 
(AIC), which takes into account not only the model’s ability to replicate the data, but also 
the number of estimated parameters in the model relative to the number of data points.  
Preliminary application of this method shows that even modest levels of complexity in 
aquatic biogeochemical models are often unjustified, and reinforces the importance of 
parsimony in modeling.

McDonnell, J. D., Rutgers University, New Brunswick, USA, mcdonnel@marine.rutgers.edu;
Parsons, C., Word Craft, Monterey, USA, cp@word-craft.com
BUILDING PARTNERSHIPS BETWEEN SCIENTISTS AND EDUCATORS: A 
PERSPECTIVE FROM THE CENTERS FOR OCEAN SCIENCE EDUCATION 
EXCELLENCE - MID ATLANTIC (COSEE MA)
In five years, the National Science Foundation’s Centers for Ocean Science Education 
Excellence (COSEE) network has grown from infancy through a phase of intense develop-
ment.   The COSEE network has explored new territory, learned to cooperate, and shared 
learning experiences.   One of the main goals of the COSEE program is to engage scien-
tists and educators in meaningful partnerships that translate into improved Ocean Science 
Literacy for a broad range of audiences including teachers, students, and the public. In this 
presentation, we will explore the successes and challenges of engaging scientists and edu-
cators in partnerships and discuss what we have learned about differences and similarities 
between scientists and educators in their approach to the pedagogy of science education.   
We will share our lesson learned with engaging scientists, educators, and the public in 
ocean science education and discuss how we have applied our lessons learned in the new 
COSEE Networked Ocean World (COSEE NOW).

McDougall, C. A., NOAA Office of Education, Washington DC, USA, carrie.mcdougall@
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NOAA’S EFFORTS IN SUPPORTING FORMAL AND INFORMAL EDUCATION USE 
OF STREAMING DATA: CHALLENGES IN ADDRESSING THE NEEDS OF THESE 
AUDIENCES WITH EVER-CHANGING DATA
NOAA has developed several programs and pilot projects aimed at facilitating the use 
of earth system science data, streaming ocean observing data, and data visualizations by 
formal and informal educators. One program, Science On a Sphere, a large visualization 
system that uses networked LCD projectors to display animated global datasets onto the 
outside of a suspended, 1.7-meter diameter opaque sphere, enables science centers and 
museums to display real-time and current earth system science data. NOAA’s Ocean 
Data Education Portal is a pilot K-12 teacher-focused integrated data portal for several of 
NOAA’s streaming ocean data. Additionally, NOAA has begun to explore the creation of 
educational gaming and web interfaces for ocean data sets. Results of needs assessments 
and formative evaluations for these projects will be presented. Initial results indicate that 
not only are simple-to-use data interfaces necessary, but also a large amount of contextual 
informational and updated scientific interpretation needs to be available. There is a clear 
need for both ongoing technical developments to support educators’ access to data, but 
also continuous scientific support to explain the significance of the data.
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TEMPORAL AND SPATIAL PATTERNS OF CARBONATE AND SILICICLASTIC 
SEDIMENTATION ACROSS A TROPICAL CONTINENTAL MARGIN
The Gulf of Papua (GoP) is a tropical continental margin where significant amounts of 
both river derived silicates and neritic/pelagic carbonates accumulate.  The goal of the 
MARGINS Source-to-Sink (S2S) study in the Papua New Guinea (PNG) focus area is to 
develop an understanding of sediment production, transport, and accumulation across 
the GoP.  The flux of carbonate and siliciclastic sediments reaching the most distal part of 
the PNG focus area, including the slope, troughs, and Eastern Plateau, will be presented 
from a number of cores.  Sediment fluxes are based on oxygen isotope stratigraphies and 
elemental data collected using an X-Ray Fluorescence core scanner.  Spatial and temporal 
changes in carbonate and siliciclastic sedimentation will be described based on changes 
in primarily carbonate source elements (Ca, Sr) and terrestrial source elements (Fe, Al, K).  
Results from the deep Gulf of Papua do not show a simple glacial/interglacial pattern of 
siliciclastic or carbonate sedimentation. Spatial and temporal patterns of siliciclastic and 
carbonate sedimentation change throughout the Quaternary as a result of changes in sea 
level, production, transport pathways, climatic and environmental conditions.
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AUTOMATED DECISION MAKING FOR A NEW CLASS OF AUV SCIENCE
Autonomous Underwater Vehicles (AUVs) are an increasingly important tool for oceano-
graphic research. However, control of these platforms has relied on fixed sequences for 
execution of pre-planned actions limiting their effectiveness for measuring dynamic 
and episodic ocean phenomenon. At MBARI, we are developing an advanced Artificial 
Intelligence based control system to enable our AUV’s to dynamically adapt to the en-
vironment by deliberating in-situ about mission plans while tracking onboard resource 
consumption, dealing with mission failures by allowing dynamic re-planning and being 
cognizant of vehicle health and safety in the course of executing science plans. Existing 
pre-scripted behavior-based approaches offer limited flexibility in dealing with opportu-
nistic science needs, are unable to deal with uncertainty in the oceanic environment and 
put undue burden on the mission operators to manage complex interactions between 
behaviors. Our system the Teleo-Reactive EXecutive (TREX http://www.mbari.org/au-
tonomy/TREX/index.htm) has been tested on an MBARI Dorado 21” vehicle with a range 
of scientific instruments for water-column surveys in Monterey Bay. Our year-end goals 
revolve on mapping unstructured phenomenon such as Ocean Fronts and Thin Layers.

McGillicuddy, D. J., Woods Hole Oceanographic Institution, Woods Hole, USA, dmcgil-
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HINDCASTING THE HISTORIC 2005 NEW ENGLAND RED TIDE:  FORCING 
MECHANISMS AND FUTURE IMPLICATIONS
In 2005, a massive bloom (red tide) of the toxic dinoflagellate Alexandrium fundy-
ense closed shellfish harvesting along the coastlines of Maine, New Hampshire and 
Massachusetts, as well as a 40,000 km2 area of offshore, federal waters. Blooms of this 
organism are common in the Gulf of Maine (GOM) region, but outbreaks of this magni-
tude are rare - the most recent similar event being in 1972. Three factors have been identi-
fied to explain the massive 2005 bloom:  high cyst abundance, heavy rainfall and runoff, 
and major storm events (northeasters that pushed surface waters and cells to the shore 
and down the coast.  We combine field observations with numerical model simulations to 
demonstrate that a major cyst deposition or accumulation event was the dominant factor 
leading to the historic 2005 New England red tide, and provide additional evidence that 
the persistence of that cyst deposit is likely to result in sustained and significant blooms in 
the coming years. Monitoring of the regional abundance of cysts may thus hold the key to 
interannual forecasts of A. fundyense bloom severity.

McGinnis, T. M., University of Washington Applied Physics Lab, Seattle, USA, tmcgin-
nis@apl.washington.edu;

Howe, B. M., University of Washington Applied Physics Lab, Seattle, howe@apl.washing-
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ALOHA-MARS MOORING SENSOR NETWORK FOR OCEAN OBSERVATORIES
The ALOHA-MARS Mooring Sensor Network combines adaptive sampling methods 
with a moored deep ocean sensor network. A test version of the mooring system was in-
stalled 26 June 2007 and connected to the Seahurst Observatory in Puget Sound in a water 
depth of 30 m. The ocean deployment of the mooring system on the MARS Observatory 
in Monterey Bay in a water depth of 900 m is currently scheduled for spring 2008. This 
project will demonstrate the scientific potential of combining adaptive sampling methods 
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with a moored deep-ocean sensor network at the MARS Observatory. We will directly 
address the challenge of sampling the ocean with both high temporal resolution and 
high vertical resolution. With the moored sensor network consisting of a profiler moving 
between near-surface and abyssal fixed sensors under program control, we will be able to 
focus the sampling and measurement capabilities on the scientific features of most inter-
est. The long term goal is to deploy similar moorings at the Aloha Cabled Observatory and 
the Hawaii Ocean Time-Series (HOT) station, north of Oahu, and on the cabled nodes of 
the Ocean Observatories Initiative (OOI) of the Ocean Research Interactive Observatory 
Networks (ORION). This project is funded by the National Science Foundation (NSF) and 
managed by NSF and the Joint Oceanographic Institutions (JOI).

McGuinness, L. M., Rutgers University, New Brunswick, USA, mcguinne@marine.rut-
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STABLE ISOTOPE PROBING USING 13C AND 15N IN THE ORINOCO RIVER PLUME
Understanding carbon and nitrogen cycling in tropical river plumes will help delineate 
the effect of terrestrial ecosystems on the coastal environment. In this study, the Orinoco 
River Plume was sampled at 12 stations and 4 depths along the plume axis and screened 
by stable isotope probing using 13C-amino acids and 15N-nitrate. Two-liter samples were 
amended with 200-2000 nM substrate and incubated for 3 hours. Isotopically labeled 
DNA was recovered with carrier DNA methods using halophile DNA. For the carbon 
analysis, approximately 2/3 of the peaks detectable in the 12C fraction (average=30 ± 
5.2 peaks for all stations) were observed to incorporate 13C (average=21 ± 4.8 peaks). 
Furthermore, the samples treated with amino acids showed clustering more strongly with 
depth than by station along the transect. In contrast, nitrate utilization demonstrated a 
different pattern with significantly smaller peak numbers in the 15N fraction and clustering 
along station rather than depth. Additional effort in cloning/sequencing of specific peaks 
from these analyses is underway. Similar SIP studies, in both marine and terrestrial envi-
ronments, should help to relate microbial community structure to function.

Mckee, B. A., UNC Chapel Hill, Chapel Hill, USA, bmckee@unc.edu
UP THE TIDAL RIVER: IN SEARCH OF ANOTHER MISSING LINK
Particle-bound materials that originate within the watershed and are transported via rivers 
to the ocean, undergo many transformations en route.  Knowledge of what transforma-
tions take place (and where) is crucial to our understanding of river-ocean systems and 
their response to global change.  A major limitation is that traditional “river endmember” 
measurements have been made above the tidal freshwater zone -- in many cases is 100s of 
kilometers upriver of the river mouth.   Our understanding of residence times and trans-
formations within the tidal (fresh) lower river represents a critical missing link.  Direct 
examination of the lower Mississippi River reveals that the tidal (fresh) zone is much more 
important than the adjacent margin in terms of loss of particulate organic carbon, iron, 
manganese and associate constituents such as uranium.  Indirect examinations (com-
paring “river endmember” and margin values) suggest that net gains in bulk particulate 
organic carbon, iron, manganese and uranium within the tidal river zone are also possible 
in other RiOMar systems.  The use of isotopic tracers (stable and radioactive) will be 
discussed as a possible approach for future studies.

McKee, G. A., Old Dominion University, Norfolk, USA, gmckee@odu.edu;
Hatcher, P. G., Old Dominion University, Norfolk, USA, phatcher@odu.edu
IDENTIFICATION OF PREVIOUSLY UNCHARACTERISED NATURAL SEDIMENT 
ORGANIC MATTER USING ULTRA-HIGH RESOLUTION MASS SPECTROMETRY 
AND NUCLEAR RESONANCE SPECTROSCOPY
Using a new analytical strategy for characterizing the unidentifiable portion of sedimen-
tary organic matter (combined use of some new NMR techniques and Fourier transform 
ion cyclotron resonance mass spectrometry-FTICR-MS), we examine diagenesis of or-
ganic matter in two cores of organic-rich deposits from Mud Lake, Florida, and Mangrove 
Lake, Bermuda. The sediment is extracted with pyridine, is verified as being representa-
tive of the whole sediment by matching its NMR peaks with high resolution magic angle 
spinning (HR-MAS) NMR spectrum of the solid, and then analyzed using ultra-high 
resolution FTICR-MS. Preliminary mass spectra data for Mud Lake suggest an increase 
in aromatic type structures, accompanied by a decrease in lignin as depth increases, con-
sistent with solid state NMR data. Combining NMR and MS techniques, whole sediment 
samples of a terrestrial or marine source can be analyzed at the molecular level which 
characterizes the previously uncharacterizable organic matter.

Mckenzie, B. D., Naval Oceanographic Office, Stennis Space Center, USA, bruce.mcken-
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OPERATIONAL METOP SEA SURFACE TEMPERATURE PROCESSING AT THE 
NAVAL OCEANOGRAPHIC OFFICE

The Naval Oceanographic Office (NAVOCEANO), Stennis Space Center, Mississippi, 
is operationally producing Multi-Channel Sea Surface Temperature (MCSST) retrievals 
from Meteorological Operational Satellite (METOP) Advanced Very High Resolution 
Radiometer (AVHRR) data. This new EUMETSAT polar orbiter is the first to provide 
global 1km AVHRR data. NAVOCEANO modified its existing operational SST process-
ing software to generate retrievals within 1000 km of coastlines globally and in areas 
significant to the Navy. NAVOCEANO also processes METOP global area coverage 
4km AVHRR data provided by the NOAA/NESDIS Office of Satellite Data Processing 
and Distribution (OSDPD). The MCSST data are distributed in near real time to ther-
mal analyses and circulation models at NAVOCEANO, to other oceanographic and 
weather centers in the United States, and to the GODAE High Resolution Sea Surface 
Temperature (GHRSST) pilot project. This paper will provide details on the SST process-
ing steps, validation results from buoy matchups, and examples of the SST product.
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CARBON CYCLE VARIABILITY AT BERMUDA AND IN THE NORTH ATLANTIC 
SUBTROPICAL GYRE
Progress in understanding the carbon cycle and its variability require us to take full ad-
vantage of both imperfect numerical models and limited data. Timeseries observations 
are crucial because they reveal carbon cycle variability in time, but do not directly allow 
study of spatial structures. Coupled physical-biogeochemical models estimate both spatial 
and temporal variability, but are imperfect representations of the real world. In this paper, 
we report on a new physical-biogeochemical model that is able to capture much of the 
observed carbon cycle variability from 1983 to 2005 at Bermuda (Bates, 2007). Preliminary 
results suggest that sea surface temperature at Bermuda has been stable since 1984 due 
to horizontal advection balancing decadal timescale warming and cooling trends in the 
local atmospheric forcing. The result is that temperature-driven pCO2  trends have been 
negligible. There is an increasing trend in surface ocean pCO2 driven by increasing atmo-
spheric pCO2, and DIC anomalies due to changing vertical mixing also strongly influence 
surface ocean pCO2.  Following detailed model-data comparisons, we use the model to 
consider the predictive power of timeseries observations at Bermuda for the rest of the 
subtropical gyre.

McKnight, D. M., University of Colorado, Boulder, USA, diane.mcknight@colorado.edu;
Cawley, K., University of Colorado, Boulder, USA, kaelin.cawley@colorado.edu;
Chin, Y., Ohio State University, Columbus, USA, yo@geology.ohio-state.edu;
Miller, P. L., Rose-Hulman Institute, Terra Haute, USA, miller1@rose-hulman.edu;
Foreman, C., Montana State University, Bozeman, USA, cforeman@montana.edu
CHARACTERISTICS OF A MICROBIALLY-DERIVED IHSS REFERENCE FULVIC 
ACID FROM A SALINE COASTAL POND IN ANTARCTICA
The study of the biogeochemistry of dissolved organic matter (DOM) has been advanced 
by the availability of a reference material from a terrestrial source, i.e., the IHSS Suwannee 
River fulvic acid, but has been limited by the lack of a reference from a purely microbially 
based aquatic ecosystem.  The chemistry of fulvic acid from Pony Lake, a eutrophic, saline 
coastal pond in Antarctica, has shown remarkable consistency despite changes in physical 
conditions, such as ice cover extent.  Pony Lake was chosen as the source for an microbial 
end-member fulvic acid for several reasons: (1) The landscape is devoid of terrestrial 
plants.  Therefore, all DOM is of microbial origin;(2) The DOC content is high compared 
to other Antarctic lakes and the ocean;(3) The site is accessible by helicopter; and(4)There 
is extensive background information about the biogeochemistry of the site since the site 
was occupied by Shakelton in 1907.  During 2005-2006, a reference sample of Pony Lake 
fulvic acid was collected from 15m3 of lakewater and is available as a microbial end-mem-
ber for distribution through the International Humic Substances Society (IHSS). We will 
describe the isolation procedures and key characteristics of the sample, which is enriched 
in nitrogen and has a fluorescence idex of 1.55, for example.

McLaughlin, F. A., Fisheries and Oceans Canada, Sidney, Canada, mclaughlinf@pac.
dfo-mpo.gc.ca;

Yamamoto-Kawai, M., Fisheries and Oceans Canada, Sidney, kawaim@pac.dfo-mpo.gc.ca;
Carmack, E. C., Fisheries and Oceans Canada, Sidney, Canada, carmacke@pac.dfo-mpo.

gc.ca;
Zimmermann, S., Fisheries and Oceans Canada, Sidney, Canada, zimmermanns@pac.

dfo-mpo.gc.ca;
Shimada, K., JAMSTEC, Yokohama, Japan, shimadak@jamstec.go.jp;
Proshutinsky, A., WHOI, Woods Hole, USA, aproshutinsky@whoi.edu
THE HYDROGRAPHY OF THE CANADA BASIN: 2002-2007
Large-scale physical and geochemical surveys of the southern Canada Basin conducted 
in the 2000â€™s show that changes observed during the 1990s have progressed further 
into the basin. Temperature of the Bering Sea summer water has increased, the volume of 
Bering Sea Winter Water has decreased and temperatures of the Fram Strait Branch have 
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increased. Distributions of increased ventilation together with the above data are used to 
infer circulation and show that the boundary current is not the sole mechanism for the 
delivery of change in the southern Canada Basin.

McMillan, P., Scripps Institution of Oceanography, La Jolla, USA, pmcmillan@ucsd.edu;
Levin, L. A., Scripps Institution of Oceanography, La Jolla, USA, llevin@ucsd.edu;
Rasmussen, L., Scripps Institution of Oceanography, La Jolla, USA, raz@ucsd.edu;
Becker, B., University of Washington, Tacoma, USA, bjbecker@u.washington.edu;
Muccino, J., Arizona State University, Tempe, USA, jmuccino@asu.edu;
Tang, E., University of Californa, La Jolla, USA, eetang@ucsd.edu
COMPARING FINGERPRINTING AND PHYSICS: MULTIPLE APPROACHES TO 
LARVAL CONNECTIVITY OF MYTILID MUSSELS
Connectivity patterns of mytilid mussel species, Mytilus californianus, Mytilus gal-
loprovincialis and Musculista senhousia were studied in San Diego County using trace 
elemental fingerprinting of retained larval shell to assess recruit origins, and by simulating 
transport with open coast (ROMS) and bay (ADCIRC) numerical simulations. Location-
specific chemical signatures needed to interpret recruit origins were determined from 
outplanted mussel larvae at bay and open-coast sites spanning 100 km of shoreline. Using 
this regional ‘reference map’ of chemical signals, we assigned settler origins by compared 
the expected larval chemistry for each region to the larval shell chemistry of newly settled 
recruits collected 2 wk after outplanting. Within species we observed temporal and spatial 
variation in patterns of connectivity and self seeding. We also observed species differ-
ences related to adult distributions and larval supply. Metrics are developed for quantify-
ing connectivity across space and time, and for drawing comparisons between results 
of fingerprinting and numerical simulations for the same time period. The outplant/fin-
gerprinting/modeling approach offers insight into key determinants of species-specific 
connectivity patterns, and interannual variability, with potential benefits for conservation 
and management.

McNamara, D. E., Duke University, Durham, USA, d.mcnamara@duke.edu;
Murray, A. B., Duke University, Durham, USA, abmurray@duke.edu;
Smith, M. D., Duke University, Durham, USA, marsmith@duke.edu
THE IMPACT OF LARGE SCALE COASTAL DYNAMICS ON THE OPTIMIZATION 
OF BEACH REPLENISHMENT DECISIONS
Human alterations to the coast in the form of beach replenishment depend upon the state 
of the beach, which itself is related to past alterations; the human occupied coastline thus 
forms a dynamical system with strong coupling between human and natural processes. 
Within this coupled framework, replenishment dynamics are driven by communities 
localized in space. Previous work has shown that an instability in plan-view coastline 
shape, and subsequent self organization, has likely given rise to the large-scale cuspate 
shape of the North Carolina coastline. These emergent behaviors operate over time and 
space scales considerably greater than considered for localized replenishment decisions. 
How does the context set by large-scale dynamics affect net benefits from replenishment? 
To explore this question, we present a numerical model featuring  coupled human and 
coastline interactions. The physical model incorporates coastline changes associated with 
alongshore sediment transport. The economic model represents replenishment deci-
sions as a maximization of potential benefits from enhanced beach width minus costs 
of replenishing. We present results that illustrate the degree to which localized dynamic 
optimization fails to maximize net benefits of replenishment. We also explore how net 
benefits change due to changing storm behaviors. Finally, we present a heuristic optimiza-
tion procedure that adapts to the context of large-scale coastal change.

McNichol, A. P., NOSAMS/WHOI, Woods Hole, USA, amcnichol@whoi.edu;
Sonnerup, R. E., JISAO/UW, Seattle, USA, rolf@u.washington.edu;
Arsenault, M. A., U.S. Geological Survey, Woods Hole Science Center, Woods Hole, USA, 

marsenault@usgs.gov
RECONSTRUCTING THE OCEAN 13C SUESS EFFECT
We applied a multi-parameter mixing approach to quantify anthropogenic changes in the 
delta-13C of dissolved inorganic carbon (DI13C) (Sonnerup et al. 2007) to WOCE DI13C 
sections in the Pacific (P13N, P15, P18 and P06), Indian (I2, I3 and I8S/I9S) and Atlantic 
(A20 and A22) Oceans.  Central to analysis is the proper selection of endmember water 
masses for the analyzed sections.  For each ocean basin, we chose four endmembers using 
potential temperature/salinity diagrams.  Additional constraints were imposed based on 
the physical and chemical properties of the individual basins.  In the South Pacific Ocean, 
the calculated surface and depth-integrated delta13C changes are largest in the subtropics 
and decrease towards the south.  In the South Indian Ocean, a similar pattern in depth-in-
tegrated changes was observed.  Also, the greatest surface changes were observed north of 
20S, and decreased to the limit of detection south of 50S.  The North Atlantic reconstruc-
tions indicate that the maximum delta13C changes are fully equilibrated with respect to 
the atmosphere.  We will present details of the reconstructions for each basin as well as 
maps of the total anthropogenic changes in the South Pacific and South Indian Oceans.

McNinch, J. E., VIMS, College of William and Mary, Gloucester Point, USA, mcninch@
vims.edu;

Wadman, H. M., VIMS, College of William and Mary, Gloucester Point, USA, heidir@
vims.edu;

Perkey, D. W., VIMS, College of William and Mary, Gloucester Point, USA, dwperkey@
vims.edu

SEDIMENT SEGREGATION AND DISPERSAL ACROSS THE LAND-SEA 
INTERFACE: WAIPAOA SEDIMENTARY SYSTEM, NEW ZEALAND
Sediment dispersal and capture across the land-sea interface plays a critical role in defin-
ing the sensitivity of continental margin stratigraphy to fluctuations in the terrestrial 
sediment signal. A process-based understanding of this dynamic interface that bridges the 
gap between event and stratigraphic time scales is an important first-order requirement 
towards a seamless, source-to-sink model. To this end, geophysical data (interferometric 
swath bathymetry and Edgetech chirp sub-bottom profiles) were collected across Poverty 
Bay, the land-sea interface of the Waipaoa Sedimentary System, in August 2005 and April 
2006 along with thirty surface sediment grabs, thirty gravity cores, and nine vibracores. 
Seismic profiles groundtruthed by vibracores and coastal plain well logs suggest very 
efficient segregation processes over the past 7 KY, capturing sand within the rapidly 
prograding beach and bypassing fine-grained sediment to the shelf. 7Be and excess 234Th 
activities from surface grab samples as well as the lithology of the 30-cm gravity cores also 
indicate substantial reworking and rapid dispersal of fine-grained sediment to the shelf 
over short time scales.

McPhaden, M. J., NOAA/Pacific Marine Environmental Laboratory, Seattle, USA, mi-
chael.j.mcphaden@noaa.gov

EVOLUTION OF THE 2006-07 EL NIÑO: THE ROLE OF INTRASEASONAL TO 
INTERANNUAL TIME SCALE DYNAMICS

This presentation describes the development of the 2006-07 El Niño, which started late, 
ended early and was below average strength. Emphasis is on the interplay between large 
scale, low frequency deterministic dynamics and episodic intraseasonal wind forcing in 
the evolution of the event. Efforts to forecast the El Niño are reviewed, with discussion of 
factors affecting its predictability. Perspectives on possible influences of global warming on 
the ENSO cycle, which exhibited unusual behavior in the first decade of the 21st century, 
will be also be presented.

McPhee, M. G., McPhee Research Company, Naches WA, USA, mmcphee@starband.net
MIXING ASYMMETRY IN TURBULENT FLOWS WITH LARGE HORIZONTAL 
SCALAR GRADIENTS
On several occasions, measurements made from sea ice of flow with horizontal gradients 
in salinity and temperature have shown significant modification in the character of turbu-
lence compared with regimes without horizontal gradients. If density at the measurement 
site increases (decreases) with time, turbulence is suppressed (enhanced) by shear induced 
vertical gradients in the underice boundary layer, in a manner analogous to what Rippeth 
et al. (J. Phys. Oceanog., 31, 2001) have termed strain induced periodic stratification. 
An example from tidal flow near the mouth of Van Mijen Fjord, Svalbard, during June, 
2004, illustrates the phenomenon. We observed periodic variation in salinity in a tidally 
modulated flow generally directed into the fjord. During times when salinity decreased 
there was large downward salt flux and increased turbulent drag 1 m below the interface, 
despite upward heat flux and evidence of rapid basal melting (which would typically result 
in upward salt flux). A simple heuristic model suggests that this originated from a positive 
vertical salinity gradient as fresher water advected faster at depth. Examples from other 
locations are also shown.

McPhee-Shaw, E. E., Moss Landing Marine Laboratories, Moss Landing , USA, eshaw@
mlml.calstate.edu;

Chang-Spada, G., University of California Santa Barbara, Santa Barbara, USA, grace.
spada@opl.ucsb.edu

INTEGRATING MULTIPLE COASTAL OBSERVING EFFORTS TO DESCRIBE THE 
CIRCULATION FEATURES OF A SOUTHERN CALIFORNIA TOXIC BLOOM 
EVENT
A suite of separate interdisciplinary coastal observing systems were drawn from to de-
scribe the dynamics surrounding a highly productive, toxic bloom event in the Santa 
Barbara Channel (SBC). Measurements from an outer-shelf SBC mooring maintained as 
part of the Southern California Coastal Ocean Observing System (SCCOOS) program 
show that the September 2005 event was characterized by the highest Chlorophyll levels 
of the surrounding years. Using data from a variety of other ongoing observing efforts, 
including an array of inner-shelf moorings, monthly profiling, HF-radar surface current 
fields, satellite images, and Channel-wide hydrographic surveys, we determined that the 
bloom was advected into the basin and then transported shoreward by a convergent jet 
associated with the eddy field that commonly characterizes SBC circulation. HF-radar 
surface currents combined with moored subsurface data provide a unique understanding 
of event dynamics, and suggest that a relaxation shift in SBC synoptic circulation states 
was responsible for the demise of the bloom. These findings emphasize the importance of 
understanding both local, mesoscale dynamics and offshore, coast-wide scales in under-
standing the evolution of coastal bloom events.

McPherson, M. L., Old Dominion University, Norfolk, USA, mmcph005@odu.edu;
Hill, V. J., Old Dominion University , Norfolk, USA, vhill@odu.edu;
Zimmerman, R. C., Old Dominion University , Norfolk, USA, rzimmerm@odu.edu;
Dierssen, H., University of Connecticut, Gronton, USA, heidi.dierssen@uconn.edu
THE OPTICAL PROPERTIES OF FLORIDA BAY: IMPACTS FOR SEAGRASS 
PRODUCTIVITY
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This project studied the relationship between seagrass productivity and water column 
optical properties in Florida Bay.  The region adjacent to the Everglades National Park 
encompassed areas of high seagrass density close to the Keys, with little seagrass further 
north towards Cape Sable. The vertical attenuation coefficient KPAR was low in the 
south and increased towards Cape Sable.  Approximately 86% of variance in KPAR was 
explained by absorption. Along the Keys, phytoplankton contributed 9% to total absorp-
tion compared to 84% by colored dissolved organic material. The average cosine of the 
submarine light field was 0.7 to 0.9 in the south. Towards Cape Sable values decreased to 
0.6 due to higher suspended material, indicating a more diffuse light field. Seagrasses were 
excluded from high turbidity areas where incident irradiance reaching the plants was less 
than 10% of surface irradiance. Although eutrophication may have contributed to historic 
die-offs of seagrasses in Florida Bay, high suspended sediment loads currently prevent suf-
ficient light from reaching the seabed. Therefore, nutrient load reductions may be neces-
sary, but insufficient to promote seagrass growth in North Florida Bay.

McQuatters-Gollop, A., University of Plymouth, Plymouth, United Kingdom, abigail.
mcquatters-gollop@plymouth.ac.uk;

Raitsos, D. E., University of Plymouth, Plymouth, United Kingdom, dionysios.raitsos-exar-
cho@plymouth.ac.uk;
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Pradhan, Y., University of Plymouth, Plymouth, United Kingdom;
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CLIMATE EXACERBATES EUTROPHICATION IN THE NORTH SEA
During the 1980s, a rapid increase in the Phytoplankton Colour Index (PCI), a semiquan-
titative visual estimate of algal biomass, was observed in the North Sea as part of a region-
wide regime shift.  Two new datasets created from the relationship between the PCI and 
SeaWiFS Chlorophyll a (Chl a) quantify differences in the previous and current regimes for 
both the anthropogenically affected coastal North Sea and the comparatively unaffected 
open North Sea.  The new regime maintains a 13% higher Chl a concentration in the open 
North Sea and a 21% higher concentration in coastal North Sea waters.  However, the cur-
rent regime has lower total nitrogen and total phosphorus concentrations than the previ-
ous regime.  Besides becoming warmer, North Sea waters are also becoming clearer (i.e., 
less turbid), thereby allowing the normally light-limited coastal phytoplankton to more 
effectively utilize lower concentrations of nutrients.  Linear regression analyses indicate 
that winter Secchi depth and sea surface temperature (SST) are the most important pre-
dictors of coastal Chl a while Atlantic inflow is the best predictor of open Chl a; nutrient 
concentrations are not a significant predictor in either model.  Thus, despite decreasing 
nutrient concentrations, Chl a continues to increase, suggesting that climatic variability 
and water transparency may be more important than nutrient concentrations to phyto-
plankton production at the scale of this study.

McWilliams, J. C., UCLA/Dept. of Atmos. and Ocean. Sciences, Los Angeles, USA, jcm@
atmos.ucla.edu

DYNAMICS OF OCEANIC SURFACE FRONTS: DEFORMATION AND 
INSTABILITY
In some regions (e.g., the California Current), the submesoscale regime is full of near-
surface temperature fronts created by mesoscale-eddy straining of ambient temperature 
variations.  This frontogenesis is the principal mechanism for transfer of energy from the 
mesoscale to submesoscale en route to dissipation at microscales.  The transfer is initiated 
as a forward cascade of available potential energy accompanied by conversion to kinetic 
energy, and it is carried forward on smaller scales by a forward cascade of kinetic energy; 
none of these behaviors are consistent with geostrophic turbulence.  The frontogenesis 
effects a restratification of the upper ocean, in competition with the mixing by bound-
ary-layer turbulence.  The fronts themselves become unstable, even in the midst of active 
frontogenesis, giving rise to frontal breakdown and emergence of submesoscale vortices.

McWilliams, J. C., UCLA, Los Angeles, USA, jcm@atmos.ucla.edu
SUBMESOSCALE PROCESSES EVIDENT IN NEAR-SURFACE HORIZONTAL SPECTRA
Horizontal wavenumber spectra of temperature, velocity, and tracers near the ocean 
surface in the scale range from 100 m -- 100 km are an indication of the sub-inertial, 
rotating, stratified, forward cascades of variance from mesoscale eddies into and through 
the submesoscale range en route to even finer scales.  The variance distributions within 
this scale range are also indicative of the lateral dispersion rates (i.e., mixing).  Although 
diagnosing processes from spectrum shapes is a notoriously non-unique method of infer-
ence, a discussion will be presented for relevant dynamical models for the spectrum shape, 
including geostrophic turbulence, surface quasigeostrophy, frontogensis by mesoscale 
straining, stratified turbulence, and inertia-gravity waves.

Mears, C. A., Remote Sensing Systems, Santa Rosa, USA, mears@remss.com;
Santer, B. D., Lawrence Livermore National Laboratory, Livermore, USA, santer1@llnl.gov;
Wentz, F. J., Remote Sensing Systems, Santa Rosa, USA, frank.wentz@remss.com;
Taylor, K. E., Lawrence Livermore National Laboratory, Livermore, USA, taylor13@llnl.gov ;
Wehner, M. F., Lawrence Berkeley National Laboratory, Berkeley, USA, MFWehner@lbl.gov;
Gleckler, P., Lawrence Livermore National Laboratory, Livermore, USA, gleckler1@llnl.gov

DECADAL CHANGE IN OCEANIC WIND SPEED AND WATER VAPOR
The Special Sensor Microwave/Imager series of satellite-borne microwave radiometers is 
capable of making measurements of windspeed, water vapor, cloud water and rain over 
the world’s oceans.  At least one of these satellites have been operating for the past 20 
years, long enough to begin to examine the measurements for evidence of global climate 
change.  We will discuss SSM/I measurements of decadal-scale changes in wind speed and 
total-column water vapor, and compare these results to the predictions of climate models.  
We have succeeded in detecting a fingerprint of human-induced climate change in the wa-
ter vapor measurements.  Detecting and attributing anthropogenic change in wind speed 
measurements has been more difficult, primarily due to the large interannual fluctuations 
in atmospheric circulation.

Medeiros, P. M., Rutgers University, New Brunswick, USA, medeiros@marine.rutgers.edu;
Sikes, E. L., Rutgers University, New Brunswick, USA, sikes@marine.rutgers.edu
CHANGES IN NATURAL SOURCE INPUTS TO SEDIMENTARY ORGANIC 
CARBON ALONG THE MULLICA RIVER AND ESTUARY, NJ: A MULTI-
BIOMARKER AND STABLE ISOTOPE CHARACTERIZATION
The Mullica River, NJ (watershed ~ 1700 km2) drains two distinct land cover vegetations, 
predominantly pine-oak forests in the Pinelands, changing progressively to salt marshes 
towards the estuarine region. Sources and potential transformations of sedimentary 
OC were assessed using a detailed molecular identification of several biomarker classes, 
ranging from apolar to polar compounds. That was accomplished by the extraction of 
sediment samples with DCM:MeOH (2:1) and the conjunct analysis of their silylated total 
extracts by GC-MS. Overall, sediment biomarker compositions reflected changes in the 
characteristic vegetation along the river: for example, diterpenoids [e.g., pimaric acid, 
dehydroabietic acid (a biomarker for conifers)] were detected predominantly up river 
(bordering the Pinelands), whereas the triterpenoid taraxerol occurred in downstream 
sediments, derived mainly from the salt marsh vegetation. Significant levels of low MW 
fatty acids (< C19) and saccharides (e.g., glucose, mycose) were observed in the estuarine 
sediments and are likely derived from marine microorganisms. δ13C abundances of indi-
vidual fatty acids add specificity in understanding C3 versus C4 vegetation inputs to the 
system and terrestrial versus marine OC processing in the estuary.

Medina, J. M., Florida Institute of Technology, Melbourne, USA, jmedina@fit.edu;
Tankersley, R. A., Florida Institute of Technology, Melbourne, USA, rtankers@fit.edu
EFFECTS OF CHEMICAL CUES ON VISUAL ORIENTATION OF EARLY LIFE 
STAGES OF THE AMERICAN HORSESHOE CRAB (LIMULUS POLYPHEMUS)
Although adult horseshoe crabs (Limulus polyphemus) have long served as models for 
the study of vision in marine arthropods, little is know about the visual responses of early 
life history stages. We examined the visually directed movements and orientation of first 
stage juveniles to horizons containing dark areas of different sizes. The study tested the 
hypotheses that (1) early life history stages use visual cues to avoid predators or locate 
potential refuge areas and (2) responses to visual targets depends upon the presence or 
absence of chemical cues from potential nursery habitats. Visual orientation of crabs to 
horizontal rectangles subtending angles from 30-330 degrees was tested in a circular arena 
containing water that either lacked estuarine chemical cues (offshore water) or contained 
odors from aquatic vegetation or predators. In offshore water, juveniles oriented away 
from dark horizons. Yet, in water containing chemical cues, including odor from manatee 
grass Syringodium filiforme and blue crab Callinectes sapidus, they swam toward the solid 
targets. Results support the hypothesis that the visual orientation of juvenile horseshoe 
crabs changes dramatically upon exposure to estuarine chemicals.

Meeson, B. W., NASA/GSFC, Greenbelt, USA, Blanche.W.Meeson@nasa.gov
USING PARTNERSHIPS TO IMPROVE EDUCATIONAL USE OF SCIENTIFIC DATA
The use of authentic scientific data in effective learning materials for students, educators, 
and adults in classrooms and in informal learning venues has been a significant aspect of 
NASA’s education efforts for about the last 15 years. Although much of the technology 
has changed, many of the technical challenges that existed 10-15 years ago still remain. 
However, the magnitude of those technical challenges has decreased significantly. As a 
consequent, today’s biggest challenges are not technical but rather limitations of expertise, 
organizational infrastructure, and sustainability and continuity of data streams. These hu-
man and information challenges have existed all along but were masked by the technical 
challenges. One way to address these human and information challenges is through part-
nerships with individuals or organizations that already serve the target educational audi-
ence. Specific examples of such partnerships will be examined to highlight key features of 
successful partnerships and the challenges they face.

Mei, Z., University of Quebec at Rimouski, Rimouski, Canada, zmei@mta.ca;
Saucier, F., University of Quebec at Rimouski, Rimouski, Canada, francois_saucier@uqar.

qc.ca;
Zakardjian, B., University of Quebec at Rimouski, Rimouski, Canada
SIMULATION OF PRIMARY AND SECONDARY PRODUCTIONS OF GULF OF ST 
LAWRENCE (CANADA): IMPORTANCE OF TEMPERATURE REGULATION
Primary production in the NPZD models is usually formulated as either light- or nutrient 
limited, and zooplankton growth, as prey limited. However, the importance of tempera-
ture regulation of phytoplankton and zooplankton growth re-emerged during early and 
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recent data synthesis, which suggest that differential response of phytoplankton and zoo-
plankton growth to temperature account for distribution of phytoplankton spring bloom 
of the global ocean by affecting the coupling between primary and secondary producers. 
Primary and secondary production of Gulf St Lawrence (Canada) are simulated with and 
without temperature control are conducted in this study. Temperature regulation changed 
spatial distribution, the timing and extent of spring phytoplankton bloom, primary and 
secondary production remarkably, which have significant implications to the coupling 
between primary and secondary production, carbon flux and interannual variation of 
biological productivity of marine ecosystems in response to climate change.

Meiggs, D. J., Georgia Institute of Technology, Atlanta, USA, gtg728u@mail.gatech.edu;
Bristow, G., Georgia Institute of Technology, Atlanta, USA;
Nuzzio, D. B., Analytical Instrument Systems Inc, Flemington, USA;
Taillefert, M., Georgia Institute of Technology, Atlanta, USA, mtaillef@eas.gatech.edu
IN SITU DEPTH PROFILES AND BENTHIC FLUX MEASUREMENTS TO 
DETERMINE SEASONAL VARIATIONS OF BIOGEOCHEMICAL PROCESSES IN 
ESTUARINE AND CONTINENTAL SHELF SEDIMENTS
Estuarine and continental shelf sediments are areas where rates of natural organic matter 
respiration are extreme, yet very few studies have thoroughly investigated variations in 
biogeochemical processes and elemental fluxes in such environments. The Satilla River in 
the South Atlantic Bight, (Georgia, USA) is an example of a relatively pristine estuary that 
experiences pronounced seasonal variations. An autonomous benthic lander equipped 
with a benthic chamber for monitoring oxygen fluxes across the sediment water interface, 
and a micromanipulator for voltammetric profiling of the main redox species in sediment 
porewaters (O2, Mn2+, Fe2+, ΣH2S, and other iron and sulfur complexes) was deployed sea-
sonally for more than two years at multiple stations along the river and the nearby shelf. 
Benthic chamber data indicate increased respiration during the late summer and early fall 
months. The in situ sediment profiles garnered clearly illustrate seasonal variability be-
tween iron reduction and sulfate reduction along the river. A correlation to river discharge 
and salinity is also apparent. This study demonstrates that heterotrophy in continental 
shelf sediments is controlled by a combination of temperature, supply of inorganic and 
organic substrates, and hydrological processes.

Meinen, C. S., NOAA/AOML, Miami, USA, Christopher.Meinen@noaa.gov;
Baringer, M. O., NOAA/AOML, Miami, USA, Molly.Baringer@noaa.gov;
Garcia, R. F., University of Miami/CIMAS, Miami, USA, Rigoberto.Garcia@noaa.gov
VARIATIONS OF THE FLORIDA CURRENT TRANSPORT FROM 1964 TO 2007 
AND THE RELATIONSHIP TO FORCING
Flowing through the Straits of Florida at 27 N, the Florida Current carries most of both the 
western boundary circulation of the North Atlantic Subtropical Gyre and the upper limb 
of the Atlantic Meridional Overturning Circulation.  Variations in the Florida Current 
volume transport can result from changes in either horizontal or vertical gyres.  Given the 
breadth of observations that have been collected within the Florida Current over the past 
44 years (more than 300 ship sections, and more than 25 years of continuous submarine 
cable observations), one might hope that it would be possible to determine the various 
forcing mechanisms behind the observed variations.  A careful analysis of these differ-
ent data sets demonstrates that at some times and at some time-scales there are possible 
links between Florida Current transport fluctuations and indices monitoring changes to 
the forcing fields (e.g. the North Atlantic Oscillation), however no simple relationship 
seems to hold over the full time period of the record.  Statistical analyses using the con-
tinuous time series records illustrate the difficulties in extracting meaningful annual and 
interannual signals from this time series given the high degree of short-period variability 
observed in the Florida Current.  Nevertheless, the Florida Current represents one of the 
best locations to search for meaningful “climate scale” ocean fluctuations due to the excep-
tional length of the observational record.

Melnichenko, O., International  Pacific Research Center, SOEST, University of Hawaii, 
Honolulu, USA, oleg@hawaii.edu;

Maximenko, N., International Pacific Research Center, SOEST, University of Hawaii, 
Honolulu, USA, maximenk@hawaii.edu;

Niiler, P., Scripps Institute of oceanography, University of California, San Diego, USA, 
pniiler@ucsd.edu

VALIDATION AND PHYSICS OF QUASI-STATIONARY OCEANIC JET-LIKE 
STRUCTURES
Ubiquitous nearly-zonal jets have recently been found in the 1992-2002 mean dynamic 
ocean topography data. We use historical XBT profiles providing satisfactory coverage of 
the eastern North Pacific to successfully validate these structures. The mesoscale jet-like 
signal is overwhelmed by both horizontal heterogeneity and temporal variability at larger 
scales, and to extract it a special filter is developed. The thermal signal is found to be 
coherent in vertical from the sea surface throughout at least 700 m depth, and correlates 
with SSH at about 0.7. Consistent with the high-resolution OFES model, dynamics of jets 
resemble a stationary Rossby wake induced by a force in the California Current (possibly, 
by secondary circulation in the California Current meanders). The wakes are Rossby waves 
with their crests tilted in the meridional direction and propagating against geostrophic 
flow. Also, for the first time, we report here the jets signature detected in satellite SST and 
ocean color data and discuss physical mechanisms sustaining these structures.

Melo, N., University of Miami/ RSMAS/ CIMAS -  AOML/ NOAA, Miami, USA, Nelson.
Melo@noaa.gov;
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UNDERSTANDING FLORIDA BAY HYPERSALINITY AND WATER EXCHANGE
Florida Bay is made up of a collection of shallow basins separated by mud banks and 
mangrove islands situated between the Florida mainland and the Florida Keys. The bay is 
located downstream of the Everglades discharge that has been altered over the past centu-
ry due to South Florida land use practices, leading to reduced water delivery to Florida Bay 
and subsequently elevated salinities. The reduced water flow has had the strongest impacts 
in the north-central region of the bay where extreme hypersalinity can develop along with 
degradation of water quality and sea grass die-off. Hypersalinity development was found 
to be caused by the combination of reduced fresh water inputs during the dry season and 
with weak basin water renewal rates. Using direct measurements of the volume transports 
through connecting channels, indirect estimates of the total transport to the subregions 
from mean sea level variability and a computer-generated animation model of observed 
sub-tidal sea level anomaly fields combined with wind vectors in the region, we show that 
interior basin water exchanges are weak and are controlled by local wind forcing.

Menden-Deuer, S., Ecology & Evolutionary Biology, Princeton Univ. / U of Rhode Island 
- Graduate School Oceanography, Princeton, USA, smd@eno.princeton.edu;

Fredrickson, K. A., Shannon Point Marine Center, Western Washington University, 
Anacortes, USA, Kerri.Fredrickson@wwu.edu

QUANTIFYING BIOLOGICAL MECHANISMS OF PLANKTON LAYER 
FORMATION IN EAST SOUND, ORCAS ISLAND, WASHINGTON
Small-boat surveys were combined with laboratory experiments to quantify the impor-
tance of biological mechanisms in plankton patch formation. Four stations, spanning the 
longitudinal axis of East Sound, a shallow fjord in the northeast Pacific were sampled on 
15-day cruises in summer 2007. At each station, water column physical properties and 
phytoplankton fluorescence were recorded with a SeaBird CTD 19+. Using a horizontally-
mounted Niskin bottle, water samples were collected to quantify species assemblage, phy-
toplankton standing stock and dissolved inorganic nutrients. Plankton growth- and mor-
tality rates were determined experimentally. Over 5-weeks, multiple phytoplankton layer 
formation and dissipation events were observed, including surface and sub-surface layers. 
Species assemblages shifted between large diatoms and the smaller, toxic alga Heterosigma 
akashiwo . Heterosigma formed layers at the surface, whereas diatoms formed deeper 
layers. Intense, size-specific grazing on only larger phytoplankton may be an important 
structuring mechanism in shaping species composition and subsequently layer type. There 
was no deterministic relationship between physical properties of the water column and 
layer presence. These results demonstrate that several biological mechanisms can lead to 
or prevent layer formation and influence layer characteristics.

Mendoza, W. G., University of Miami Division of Marine and Atmospheric Chemistry, 
RSMAS, Miami, USA, wmendoza@rsmas.miami.edu;
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Chemistry and Biochemistry, Wilmington, USA, meadr@uncw.edu;
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Shea, D., North Carolina State University, Department of Environmental and Molecular 
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ANALYSIS AND DETECTION OF BREVETOXIN ANALOGS IN MARINE 
SEDIMENTS: A NEW BIOMARKER?
Harmful algal blooms of Karenia brevis (K. brevis) produce a suite of lipid soluble 
polyether brevetoxins known to cause environmental, health and economic ill effects. 
Recently there has been an increase in the magnitude and duration of these blooms along 
the Florida west coast in the Gulf of Mexico. However, it remains unclear if the cause of 
these blooms is anthropogenically influenced or is the result of natural variability. The 
objective of this research was to analyze sediment from an area that have had known K. 
brevis blooms and to investigate if these compounds are being recorded in the underly-
ing sediment, thus, potentially be used in paleo-reconstruction studies of these blooms 
and relate back to forcing mechanisms. Preliminary data indicates PbTx-2 and PbTx-3 are 
incorporated into recent marine sediments collected from the southwest coast of Florida 
with values ranging from 0.17-1.65 ug g-1.

Menemenlis, D., Jet Propulsion Laboratory, Pasadena, USA, menemenlis@jpl.nasa.gov;
Zhang, H., Jet Propulsion Laboratory, Pasadena, USA, hong.zhang@caltech.edu;
Hill, C. N., Massachusetts Institute of Technology, Cambridge, USA, cnh@mit.edu
THE ECCO2 HIGH RESOLUTION GLOBAL-OCEAN AND SEA-ICE DATA 
SYNTHESIS
The Estimating the Circulation and Climate of the Ocean, Phase II (ECCO2) project aims 
to produce increasingly accurate global-ocean and sea-ice data syntheses at resolutions 
that start to resolve ocean eddies and other narrow current systems, which transport 
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heat, carbon, and other properties within the ocean.  ECCO2 data syntheses are ob-
tained by least squares fit of a global full-depth-ocean and sea-ice configuration of the 
Massachusetts Institute of Technology general circulation model (MITgcm) to the avail-
able satellite and in-situ data.  A first ECCO2 data synthesis has been obtained using a 
Green’s Function approach.  This presentation provides a brief overview of this ocean and 
sea-ice data synthesis, of the estimation methodology, of the solution characteristics, and 
of some first science applications.

MENESGUEN, C., IFREMER-BREST, BREST, France, cmenesg@ifremer.fr;
HUA, B. L., IFREMER-BREST, BREST, France, lien.hua@ifremer.fr;
SCHOPP, R., IFREMER-BREST, BREST, France, richard.schopp@ifremer.fr
INTERMITTENT MIXING IN EQUATORIAL DEEP JETS
The closure of the mass budget in the global ocean circulation is a fundamental and still 
open problem. In particular, the dynamics of the resupply to the abyssal oceans with poten-
tial energy lost through polar deep water formation is poorly understood. Equatorial deep 
zonal jets are a significant reservoir of kinetic energy, and their transport reaches about 2/3 
of the thermohaline circulation. For these reasons, the equatorial regions could be prefer-
ential places for abyssal mixing. Observations in the equatorial Atlantic show two distinct 
vertical scales. On the deep jets, of scale 500-800m, is superimposed a smaller scale signal 
of thin layers (50m) of well-mixed tracer fields. The thin layers coincide spatially with lati-
tudinal plateaus of zero potential vorticity within the deep jets and as such are interpreted 
as due to inertial (and/or parametric inertial) instability mixing. In very high resolution 
numerical simulations, equatorial deep jets of 500-800m vertical scale are produced by 
an oscillating forcing in the western boundary of an ocean-scale basin. In such a flow, the 
time-evolution of a passive tracer field shows a characteristic depth of mixing of about 50m. 
A statistical analysis shows that the well-mixed layers are located in latitudinal plateaus of 
zero potential vorticity. As an alternative to the breaking of internal waves, which appears 
to be less significant at the equator, inertial instability can be a source of

Menot, L., Institut Océanographique, Paris, France, lenaick.menot@ifremer.fr;
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LOCAL TO GLOBAL -SCALE BIODIVERSITY PATTERNS ON CONTINENTAL 
MARGINS: FIRST OUTPUTS FROM COML/COMARGE SYNTHESES
Of all ocean habitats, the seafloor biota of the continental slopes experiences the narrow-
est vertical gradients of temperature, salinity, pressure, and food availability. These global-
scale gradients interact with local and regional phenomena to control the composition and 
processes of an ecosystem distinct from continental shelves and abyssal plains. The syn-
theses, undertaken by COMARGE, aim at providing a first estimation of the relative im-
portance of local versus global-scale variations in habitat. At the larger scale, the concepts 
of zonation and diversity maximum at mid-slope depth are revisited. Repetitions of pat-
terns are sought in the Gulf of Mexico, on Brazilian and European margins. Comparisons 
are made with Arabian Sea margins, influenced by an oxygen minimum zone. These 
depth-related patterns are discussed in relation with their potential environmental drivers. 
At a local scale, the concepts of COMARGE classification of habitats are introduced. The 
merits of higher resolution imaging and bathymetric charting of the seafloor in mapping 
habitats and quantifying habitat heterogeneity are underlined. The outcomes of these 
ongoing syntheses are discussed in relation with the Known, Unknown and Unknowable 
on continental margin ecology.

Merchant, C. J., The University of Edinburgh, Edinburgh, United Kingdom, c.merchant@
ed.ac.uk

OPTIMAL ESTIMATION FOR RETRIEVING SEA SURFACE TEMPERATURE
The usual means of sea surface temperature retrieval is an algorithm which combines bright-
ness temperatures with weights determined by regression. This paper presents the advantages 
of optimal estimation for sea surface temperature retrieval, for both operational oceanography 
and also for developing climate records of SST. The case is made with respect to two ex-
amples. Firstly, it is shown that optimal estimation retrieval significantly improves operational 
SSTs from the Advanced Very High Resolution Radiometer (AVHRR), by circumventing the 
intrinsic limitations of split and triple window retrieval algorithms. Secondly, trials of optimal 
estimation are underway within (A)RC, standing for (A)ATSR Re-analysis for Climate. This 
is a project aiming to obtain a climate-quality record of sea surface temperature independent 
of in situ observations. The observations of the three (Advanced) Along Track Scanning 
Radiometers, the (A)ATSRs, are being used in conjunction with new cloud detection, SST 
retrieval and error estimation methods to achieve this end.

Meredith, M. P., British Antarctic Survey, Cambridge, United Kingdom, mmm@bas.ac.uk;
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United Kingdom, acng@noc.soton.ac.uk;
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EVOLUTION OF THE DEEP AND BOTTOM WATERS OF THE SCOTIA SEA, 
SOUTHERN OCEAN, DURING 1995-2005
Repeat hydrographic section data from the eastern Scotia Sea are used to investigate vari-
ability in deep and bottom waters of Southern Ocean origin.  U.K. sections in 1995 and 
1999 are combined with the 2005 occupation conducted via the U.S. CLIVAR/CO2 repeat 
hydrography program (section A16S). Significant changes in the Warm Deep Water (a 
reversal of the previously-observed warming) and Weddell Sea Deep Water (WSDW, 
most notably a reduction in volume) are observed. Variations in the abyssal circulation of 
WSDW are also observed.  The WSDW changes are best explained by interannual varia-
tions in the density of the deepest waters exiting the Weddell Sea, superimposed on a 
longer-term (decadal) warming trend.  The interannual variations are related to changes in 
the strength of the Weddell Gyre, reflecting large-scale atmospheric variability that pos-
sibly includes the El Niño / Southern Oscillation phenomenon.  The Scotia Sea is the most 
direct pathway for WSDW to penetrate northward and fill much of the world ocean abyss 
as the densest component of Antarctic Bottom Water, thus the regional changes observed 
have potentially global climatic implications.

Merrifield, M. A., University of Hawaii, Honolulu, Hawaii, USA, markm@soest.hawaii.edu;
Carter, G. S., University of Hawaii, Honolulu, Hawaii, USA, gscarter@hawaii.edu;
Zilberman, N. V., University of Hawaii, Honolulu, Hawaii, USA, zilberma@hawaii.edu
DIURNAL INTERNAL TIDES OBSERVED DURING THE HAWAII OCEAN MIXING 
EXPERIMENT
The Kaena Ridge, one of the main semidiurnal internal tide generation sites along the 
Hawaiian Archipelago, is also a site of diurnal internal tide generation.  The barotropic to 
baroclinic conversion of diurnal tidal energy is simulated using a primitive equation model 
and compared with mooring and shipboard observations collected during the Hawaii 
Ocean Mixing Experiment.  The generation of low trajectory diurnal internal tide beams 
from the ridge crest is captured in the model and validated with the in situ measurements.  
The diurnal internal tide appears to feel the Earth’s rotation more than the semidiurnal 
tide, which radiates directly away from the ridge, leading to a quasi-trapped diurnal 
internal tide component that propagates around the island of Oahu.  The trapped wave 
encounters other areas of strong barotropic forcing, however, because of phase delays, the 
barotropic forcing does work against the baroclinic wave, leading to a decrease in energy 
levels that are independent of turbulent dissipation.  Implications for the spatial variation 
in tidal currents around the island are considered.

Merryfield, W. J., Canadian Centre for Climate Modelling and Analysis, Victoria, Canada, 
bill.merryfield@ec.gc.ca;

Scott, R. B., University of Texas Institute for Geophysics, Austin, USA, rscott@utig.
ig.utexas.edu

PROBING THE NEPTUNE EFFECT: EDDY-TOPOGRAPHIC INTERACTION IN AN 
ULTRA-HIGH RESOLUTION PRIMITIVE EQUATION MODEL
Eddies interacting with sloping bottom topography tend to drive along-slope currents in 
the direction of topographic Rossby wave propagation, with shallower water to the right of 
the current vector in the Northern Hemisphere. This effect is well-established theoretical-
ly and in idealized (e.g. quasi-geostrophic) flow simulations. Here we apply a more realistic 
primitive-equation model, MOM4, to simulate wind-driven circulation in an idealized, 
mid-latitude basin with varied bathymetry. Forcing is via a steady, meridionally varying 
zonal wind stress, and horizontal resolutions ranging from O(1o) to 1/48o are considered. 
Questions addressed include (i) how is the strength and direction of abyssal mean flows 
affected by model resolution/eddy intensity; (ii) at what resolution (if any) do eddy inten-
sity and the mean flow field become insensitive to further refinements. A prescription for 
adjusting viscous dissipation coefficients when model resolution changes is also suggested.

Merz, C. R., University of South Florida, St. Petersburg, USA, cmerz@marine.usf.edu;
Weisberg, R. H., University of South Florida, St. Petersburg, USA, rweisberg@marine.usf.edu
EVOLVING TECHNOLOGICAL IMPROVEMENTS OF THE USF/CMS HF RADAR 
NETWORK
In an effort to improve our understandings on the workings of the coastal ocean for a vari-
ety of environmental applications and to improve upon forecasts of storm surge for resi-
dents along the West Coast of Florida, the University of South Florida’s College of Marine 
Science (USF/CMS) established a real-time Coastal Ocean Monitoring Prediction System 
(COMPS) for the West Florida Shelf region.  COMPS program observing assets consist 
of arrays of offshore buoys and coastal tidal stations for surface meteorology and in-water 
measurement of temperature, salinity, and currents; along with several High Frequency 
(HF) Radar sites for offshore surface-current velocity field measurement.  Commercially 
available CODAR Seasonde long range HF Radar systems have been in operation for over 
3 years in this challenging region of limited beach availability/access, low wave energy, 
severe weather, and frequent lightning activity.  The intent of this presentation is to pres-
ent the ongoing technological improvements that have occurred within our evolving HF 
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Radar network, present and discuss achieved historical performance, and discuss possible 
system enhancements/modifications and their effect on overall system performance.   

Messié, M., Monterey Bay Aquarium Research Institute, Moss Landing, USA, monique@
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INTERANNUAL VARIABILITY AND LONG TERM TRENDS IN EASTERN PACIFIC 
UPWELLING ECOSYSTEMS
Time series of in situ biogeochemical and physical data from Peru, California and the 
eastern equatorial Pacific have been compiled. These time series have been analyzed using 
the same techniques to extract the interannual variations and trends of the time series, to 
highlight different regime shifts and to examine changes in the seasonal cycle. The impact 
of the 1982-83 and 1997-98 El Niño events are also clearly visible. The techniques used 
are standard time series analysis as well as newer spectral methods. We look at surface 
and subsurface temperature, salinity, oxygen, chlorophyll, nitrate, nitrite, phosphate and 
silicate as well as some derived parameters such as N:P:Si ratios and N*. The presentation 
highlights the similarities and differences among the regions.
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TRACER-DERIVED TRANSIT TIME DISTRIBUTIONS IN THE NORTH ATLANTIC 
ALONG 36ºN AND INFERRED ANTROPOGENIC CARBON CONCENTRATIONS
We present Transit Time Distributions (TTDs) derived from the transient tracers data 
set of chlorofluorocarbons (CFC-11, CFC-12) and sulfur hexafluoride (SF6) measured 
along 36ºN in the North Atlantic during the May-June 2005 Charles Darwin cruise. The 
CFCs and SF6 tracers complement each other, since their atmospheric source functions 
are different. In particular, SF6/CFC ratios is a good dating tool of post-1970s water be-
cause, unlike the CFC-11/CFC-12 ratios, which have not changed consistently for the last 
3 decades, the SF6/CFC ratio continues to increase. Using the concept of Transit Time 
Distributions (TTDs) makes no assumptions about the magnitude of mixing in compari-
son to the common tracer ages or tracer ratio ages. The TTDs from the surface to the 
interior are characterized by a mean transit time (Γ) associated with a width (Δ) that im-
plicitly includes the effects of mixing on transport. The derived TTDs are used to estimate 
the distribution of Anthropogenic Carbon along 36ºN and we compare our results to the 
inventory of Brown et al., who applied the Δ* and TrOCA method to the same data set.

Messing, C. G., Nova Southeastern University, Dania Beach, USA, messingc@nova.edu;
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A POSSIBLE ROLE FOR AGGLUTINATING FORAMINIFERANS IN THE GROWTH 
OF DEEP-WATER CORAL BIOHERMS
Exploration of deep-water bioherms dominated by the scleractinian corals Lophelia pertusa 
and Enallopsammia profunda along the east coast of Florida in ~400-800 m depth reveals an 
often dense and rich assemblage of small (~1-25 mm) epifauna on dead coral branches domi-
nated by sediment-agglutinating astrorhizacean foraminiferans accompanied by thecate and 
athecate hydroids, sponges, stylasterids, anemones and barnacles. The dominant agglutinat-
ing foraminifer is an arborescent form up to 15 mm tall, similar to Dendrophrya T.S. Wright, 
consisting of a basal tube that gives rise to branchlets of successively decreasing diameter 
and thickly coated with fine-grained material including coccoliths and diatom frustules. The 
large numbers of foraminifers generate an enormous adhesive, sediment-trapping surface 
area and may represent an important accelerated route for sediment deposition and bioherm 
growth relative to baffling of suspended sediment particles by the coral branches themselves. 
Although the foraminiferans and other epifauna appear to colonize recently dead (i.e., not yet 
discolored) coral branches, it is unknown if they contribute to coral mortality.

Metsamaa, L., Estonian Marine Institute, University of Tartu, Tallinn, Estonia, liisa.met-
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CHLOROPHYLL RETRIEVAL FROM OCEAN COLOR SATELLITES IN OPTICALLY 
COMPLEX WATERS
Baltic Sea waters are affected by huge seasonal variations in chlorophyll concentration 
(chlorophyll a may rise up to hundreds of mg/m3). Spring blooms are mainly dominated 
by diatoms and summer blooms by potentially toxic cyanobacteria. As background, 
CDOM values are also relatively high throughout the year (absorption at 440 nm 0.5 - 1.8 

m-1). We compared MERIS and MODIS/Aqua chlorophyll products and water leaving 
radiances with available in situ data. Most of the in situ data was collected in 2003-2005 
by ferry-box systems from passenger ferries operating between Tallinn and Helsinki. Our 
results indicate that the chlorophyll standard products overestimate measured chlorophyll 
values by 2-10 times. Correlation between in situ and satellite chlorophyll is often very 
low (R2<0.01). This can be explained by high absorption of light by CDOM at shorter 
wavelengths exploited in the standard chlorophyll retrieval algorithms. It has been shown 
for turbid waters by several authors that there is good correlation between chlorophyll a 
and reflectance/water leaving radiance around 700 nm. Our results indicate that there is 
good correlation between chlorophyll a and water leaving radiance at visible wavelengths 
greater than 530 nm. This can be utilized to develop chlorophyll a retrieval algorithms that 
work in CDOM-rich waters like the Baltic Sea.
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EVALUATION, VALIDATION AND TRANSITION OF THE 1/12Â  GLOBAL 
HYCOM/NCODA/PIPS SYSTEM
A global ocean nowcast/forecast system consisting of the 1/12 deg global HYbrid 
Coordinate Ocean Model (HYCOM), the Polar Ice Prediction System (PIPS) and the 
NRL Coupled Ocean Data Assimilation (NCODA) system is scheduled for transition to 
the Naval Oceanographic Office (NAVOCEANO) by the end of 2007. With ~7 km mid-
latitude resolution, the system will 1) depict the location of mesoscale features such as 
oceanic eddies and fronts, 2) provide the 3 dimensional ocean temperature, salinity and 
current structure, and 3) provide ice concentration and thickness along with a capability to 
predict areas of lead opening and closings. The system (minus PIPS) has been running in 
real-time since December 2006. A series of phased validations/evaluations for the system 
began in 2007 and will continue this and next year. These will be performed relative to the 
existing operational global ocean nowcast/forecast system running at NAVOCEANO. 
First year evaluations include examination of mixed layer depth, sonic layer depth, vertical 
profiles of temperature and salinity, eddy kinetic energy, sea surface temperature and sea 
surface height at tide gauge stations. Second year evaluations will look at HYCOM as a 
provider of boundary conditions to nested models, comparisons with drifting buoys, cur-
rent cross-sections, eddy tracking and ice performance. Validations have been performed 
on both nowcast and forecast fields. A subset of these results will be presented.

Meyers, G. A., Integrated Marine Observing System, Hobart, Australia, gary.meyers@
imos.org.au;

de Ruijter, W. P., Utrecht University , Utrecht, Netherlands, w.p.m.deruijter@phys.uu.nl
INDOOS—A SUSTAINED OCEAN OBSERVING SYSTEM IN THE INDIAN OCEAN 
FOR CLIMATE RESEARCH
The CLIVAR/GOOS Indian Ocean Panel—a consortium of scientists from major oceano-
graphic agencies around the world—prepared prepared a plan for Indian Ocean observa-
tions and is coordinating the implementation. This presentation will provide an overview 
of the scientific rational, the societal rationale and the progress toward implementation to 
date. The main science driver for IndOOS is improved description, understanding, model-
ling and ability to predict the physical structure of the Indian Ocean associated with strong 
modes of climate variation, including the monsoons, intra-seasonal variation, the Indian 
Ocean zonal dipole mode and decadal variation. The challenge in designing IndOOS was 
to get adequate observations to address outstanding scientific questions, while containing 
the cost to a doable level. The plan calls for an integrated deployment of all the proven 
technologies that can be maintained in the open ocean for long periods of time, in an 
arrangement that takes advantage of the synergies between different types of instrumenta-
tion. The key new element in the Indian Ocean is a basin-scale mooring array that is now 
about 1/3 implemented. Widely distributed Argo floats, XBT lines and other instruments 
provide a framework for large scale monitoring around the array. Ocean-state estimation 
integrates the streams of data for research and applications.
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RESIDENCE TIME IN TAMPA BAY AND ITS VARIATION WITH NATURAL AND 
ANTHROPOGENIC INFLUENCES
The non-tidal (residual) circulation in Tampa Bay strongly influences the transport of 
suspended biological and chemical quantities within the bay. Residence time, essentially 
the time for a substance or volume to be removed from the bay, is expected to vary with  
environmental conditions and bathymetry. A realistic ECOM-based ocean model is used 
to examine changes in residence time within Tampa Bay. The model is first forced with 
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boundary conditions based on observed surface winds, rainfall, river discharge, and sea 
level elevation and salinity at the mouth for the years 2001-2003. The baywide residence 
time, Tr, of the bay is calculated by evenly seeding the entire model bay with passive tracer 
particles and counting the number remaining within the bay, N(t), over time. The variable 
N(t) closely fits simple theoretical models, enabling the estimation of residence time with 
little ambiguity. Dry environmental conditions yield weak residual circulation, and Tr is 
173 days. Under wet conditions and strong residual circulation Tr is 34 days. Replacing 
the modern bathymetry with one based on depth soundings from the year 1879 indicates 
the effects of large-scale dredge and fill operations on the flushing of the bay. Under dry 
and wet conditions the Tr becomes 111 and 38 days, respectively. Residence times are also 
calculated at the model gridscale, yielding a spatial map of residence times. Local values of 
the particle count Ng(x,y,t) do not follow theoretical behavior.

Meysman, F., Free University of Brussels (Dept. Analytical and Environmental Chemistry) 
, Brussels, Belgium, filip.meysman@vub.ac.be;

Middelburg, J. J., The Netherlands Institute of Ecology (NIOO-KNAW), j.middelburg@
nioo.knaw.nl

WHAT CONTROLS THE RATE OF ORGANIC MATTER PROCESSING IN MARINE 
SEDIMENTS: GEOCHEMISTRY, PHYSICS OR ECOLOGY?
About a quarter of the organic matter that is exported from the surface of the ocean 
eventually arrives at the ocean floor, and within the sediment, another 90% of this flux 
is further degraded. There is great interest in the processes controlling the processing of 
organic matter within marine sediments, because decomposition fuels the benthic ecosys-
tem and burial depletes the ocean’s carbon cycle. However, explaining why some organic 
matter escapes mineralization in sediments, and what controls the mineralization rate, has 
proven to be a real challenge. Past explanations favour either a “chemical” view (organic 
matter consists of a mix of different compounds, and the chemical structure of each com-
pound determines the kinetic rate by which it succumbs to microbial enzyme attack) or a 
“physical” view (the environment exerts the dominant control, through oxygen exposure 
or physical exclusion of the digestive enzymes). However, organic matter decomposition 
results from the metabolic activity of the benthic food web, and so, one can ask whether 
and how food web ecology matters. To examine this, we constructed a database of decay 
coefficients of organic matter across a wide range of oceanic sediments, and parameter-
ized it as a function of the flux of organic matter to the sediment. This provides a novel 
and intriguing “ecological” perspective on organic matter decomposition: the more food 
the sediment ecosystem receives, the faster the food web processes the incoming food.

Miao, A., Dept. Marine Science, Texas A&M University at Galveston, Galveston, USA, 
aijunm@tamug.edu;

Quigg, A., Dept. Marine Biology, Texas A&M University at Galveston/Dept. 
Oceanography, Texas A&M University , Galveston/College Station, USA, quigga@
tamug.edu;

Schwehr, K., Dept. Marine Science, Texas A&M University at Galveston, Galveston, USA, 
schwerhk@tamug.edu;

Xu, C., Dept. Marine Science, Texas A&M University at Galveston, Galveston, USA, 
xuchen66@neo.tamu.edu;

Santschi, P., Dept. Marine Science, Texas A&M University at Galveston/Dept. 
Oceanography, Texas A&M University, Galveston/College Station, USA, santschi@
tamug.edu

POTENTIAL EFFECTS OF EXOPOLYMERIC SUBSTANCES ON ENGINEERED 
SILVER NANOPARTICLES’(ESNS) BIOAVAILABILITY AND TOXICITY TO A 
COASTAL MARINE PHYTOPLANKTON
The production of extra-cellular polysaccharides, the main components of exopolymeric 
substances (EPS), by the coastal marine diatom Thalassiosira weissflogii was examined 
after exposure to different concentrations of engineered silver nanoparticles (ESNs), under 
different nutrient conditions (nutrient enriched, and nitrogen- or phosphorus- starved 
conditions). ESNs were toxic at sub-Âµg/L concentrations, as determined by the signifi-
cant inhibition in cell growth, photosystem II quantum yield, and chlorophyll synthesis. 
More polysaccharides were released into the media after exposure to ESNs for 48 hours, 
suggesting that EPS production increases to counteract toxicity and bioavailability of 
ESNs to phytoplankton. This hypothesis is further evidenced by the higher production of 
dissolved polysaccharides by the nutrient-starved algae, which were also more tolerant 
to ESNs. As our study found that the ESN toxicity to T. weissflogii is mainly due to the 
release of Ag ions from ESNs, one of EPS’s roles might be to provide binding sites to silver 
ions, which could reside in the protein parts of EPS. Gel-forming EPS thus might also play 
an important role in trace metal biogeochemical cycling in aquatic systems.

Michel, D., ROV Technologies, Inc, Houston, USA, rovdrew@earthlink.net;
Gilman, B., Marine Technology Society, Houston, USA, brucegilman@comcast.net
WORKFORCE SHORTAGES IN THE OFFSHORE INDUSTRY: CAN OOS COMPETE?
Employers in the offshore oil and gas industry are experiencing a perfect human resource 
storm.  The growing global demand for oil, fueled largely by the rise of wealth and indus-
trialization in China and India, is pushing oil prices to record highs. These prices make 
it economically feasible to not only to extract oil from the deeper waters of areas like the 
outer continental shelf of North America and West Africa, but also to rework older shal-
low fields. Scores of new drill rigs, dynamically positioned multi-capability service vessels, 
and remotely operated vehicle (ROV) systems are being built to meet the demands noted 
above, and to meet the anticipated continuing and growing demand for oil.  All of this, 

coupled with an aging and retiring experienced workforce has resulted in shortages of 
engineers, vessel officers and crews, ROV pilots, electronics and hydraulics technicians, 
welders; and employees in many other occupations.  This presentation will describe the 
state of the offshore industry, explain how the industry is coping, and explore how this 
industry’s workforce issues will impact other industries, including the ocean observing 
system industry, that are competing for human resources.

Michel, D., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, dmic@
pol.ac.uk;

Andreu-Burillo, I., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, 
iabu@pol.ac.uk;

Proctor, R., Proudman Oceanographic Laboratory, Liverpool, United Kingdom
DATA ASSIMILATION ON THE NW EUROPEAN SHELF
The 3-D baroclinic hydrodynamic coastal ocean model POLCOMS of the Proudman 
Oceanographic Laboratory in Liverpool is here used to describe and hindcast the on-shelf 
ocean behavior for the year 2004. For the same time span several satellite missions like TOPEX, 
POSEIDON and ENVISAT provide sea surface height measurements. These data are used in an 
Ensemble Optimal Interpolation assimilation scheme to update the ocean model. In addition to 
the error statistics of the satellites, the correlation structure of the model is necessary for success-
ful integration of real measurements. This talk will follow the building blocks of data assimila-
tion: introducing the North West European Shelf as area of interest, presenting the ocean model 
and the corresponding background information, introducing the realization of the assimilation 
code and focusing then on the impact of the satellite data. Here it is especially interesting to 
investigate the model’s comparison  with tide gauge reference data with the aim of assessing the 
value of assimilating altimetry data in shelf seas with strong tidal signals.

Mickett, J. B., University of Washington, Seattle, USA, jmickett@apl.washington.edu;
Alford, M. H., University of Washington, Seattle, USA, malford@apl.washington.edu;
Devol, A. H., University of Washington, Seattle, USA, devol@ocean.washington.edu
OBSERVATIONS OF STRONG, PERSISTENT, 4--10 DAY-PERIOD INTERNAL 
WAVES IN HOOD CANAL, WASHINGTON
Recent observations from moorings within Hood Canal, a fjord reach of Puget Sound, 
Washington, have led to the discovery of persistent, full-depth waves with periods of 4-10 
days and velocity magnitudes comparable to the barotropic tide at ~0.07 m/s. With the lo-
cal inertial period 16 hours, these waves are significantly sub-inertial, or well below the low-
er frequency limit for freely-propagating oceanic internal waves. Observations suggest that 
in the along-channel direction these waves behave as linear internal waves without rotation, 
with the narrow channel (~2 km) likely suppressing the Coriolis term. Observations at the 
canal’s southern end show predominantly upward phase propagation indicating downward 
energy fluxes. Horizontal energy flux calculations give primarily northward (up-channel) 
fluxes with typical values of 50 kW. The downward energy flux and a strong correlation of 
the horizontal energy flux with wind stress suggests the waves are wind-generated, explain-
ing a strong seasonal cycle in wave energy. Theoretical ray paths indicate that these waves 
may reflect critically at the bottom, potentially elevating near-bottom mixing and influenc-
ing nutrient and oxygen fluxes in Hood Canal’s frequently-hypoxic southern end.

Middelburg, J. J., Netherlands Institute of Ecology, Yerseke, Netherlands, j.middelburg@
nioo.knaw.nl;

Soetaert, K., Netherlands Institute of Ecology, Yerseke, Netherlands, k.soetaert@nioo.
knaw.nl;

Riebesell, U., Leibniz-Institut für Meereswissenschaften , Kiel, Germany, uriebesell@
ifm-geomar.de;

Shulz, K. G., Leibniz-Institut für Meereswissenschaften , Kiel, Germany, kschulz@ifm-
geomar.de

A 13C LABELING STUDY TO TRACE CARBON FLOWS WITHIN NATURAL 
PLANKTON COMMUNITIES AT ELEVATED CO2

We will present the results of a deliberate 13C-DIC tracer addition experiment during the 
Pelagic Ecosystem CO2 enrichment study (PeECE III). Following nutrient additions at day 
0 and 13C-DIC additions at day 1, bloom development of a natural plankton community 
was studied in triplicate at 350, 700 and 1050 ppmv CO2 for a period of 25 days. The 
transfer of 13C from the DIC pool to phytoplankton and heterotrophic bacteria in the sus-
pended and settling particulate pools was studied using phospholipids derived fatty acids 
as biomarkers. The appearance of 13C in zooplankton and detrital pools were also studied. 
This unique dataset allows evaluation of the carbon fluxes between DIC, phytoplankton, 
zooplankton, bacteria and detritus pools during the course of bloom development in 
response to elevated CO2. These data will be combined with a simple model that allows 
identification and quantification of apparent differences in carbon processing in natural 
phytoplankton communities at different CO2 levels.

Middleton, J. F., School of Mathematics and Statistics, University of New South Wales/
SARDI Aquatic Science, Adelaide, Australia, middleton.john@saugov.sa.gov.au;

Teixeira, C. E., School of Mathematics and Statistics, University of New South Wales/
SARDI Aquatic Science, Adelaide, Australia, Teixeira.Carlos@saugov.sa.gov.au

OCEAN CIRCULATION WITHIN A MID-SIZED BAY OR GULF TO WIND AND 
REMOTE FORCING
We consider the barotropic, wind-forced ocean circulation within gulfs or bays that are of 
order the external deformation radius in extent, with specific application to Spencer Gulf, 
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Australia. Surprisingly, this problem seems to have attracted little attention. Rectangular 
gulf geometries are adopted so that analytical and numerical solutions can be compared. 
For the low-frequency wind forcing, these solutions show that the fundamental balance is 
between the wind stress and seal level gradient whereby water is raised or lowered at the 
head of the gulf or along the sides of the gulf. Even with strong winds (0.1Pa), the currents 
within the gulf are weak due to side-wall effects. The interaction with the shelf circulation 
and coastal trapped wave generation and scattering are discussed.

Migon, C., Laboratoire d’Océanographie de Villefranche (CNRS-UPMC), Villefranche-
sur-mer, France, migon@obs-vlfr.fr;

Robin, T., Laboratoire d’Océanographie de Villefranche (CNRS-UPMC), Villefranche-sur-
mer, France;

Dufour, A., Laboratoire d’Océanographie de Villefranche (CNRS-UPMC), Villefranche-
sur-mer, dufour@obs-vlfr.fr;

Gentili, B., Laboratoire d’Océanographie de Villefranche (CNRS-UPMC), Villefranche-
sur-mer, France, gentili@obs-vlfr.fr;

Coppola, L., Laboratoire d’Océanographie de Villefranche (CNRS-UPMC), Villefranche-
sur-mer, France, coppola@obs-vlfr.fr
EVOLUTION OF LEAD CONCENTRATIONS IN THE WESTERN 
MEDITERRANEAN ATMOSPHIC AEROSOL DURING THE LAST TWENTY YEARS
Concentrations of lead (Pb) in the atmospheric aerosol were monitored in 1986-87, 1992-
93, 1995, 1997-98 and 2003-2005 at a North-Western Mediterranean coastal sampling 
station through the DYFAMED program. Time-series observations enabled to observe 
that, after the implementation of antipollution policies on automotive Pb in the second 
half of the 1980’s, Pb concentrations were lowered by a factor of 82%, approximately, and 
then the decrease slowed down, at the latest in 2003, with average concentrations ranging 
between 6.6 and 5.8 ng m-3 in 2004 and 2005, respectively. Reproducible seasonal patterns 
show that highest Pb loads occur at the end of winter and at the end of summer/beginning 
of autumn. The slowing down of aerosol Pb concentration decrease in the troposphere 
is expected to be rapidly reflected in vertical distributions of dissolved Pb in the Western 
Mediterranean. This rapid environmental response demonstrates the high sensitivity of 
the atmosphere to widespread changes in the emission of a pollutant.

Mikulak, S. E., Oregon State University, Corvallis, OR, USA, smikulak@coas.oregonstate.edu;
Orrico, C., WET Labs, Inc., Philomath, OR, USA, cris@wetlabs.com;
Rowe, S., Oregon Sea Grant/Oregon State University, Newport, OR, USA, shawn.rowe@

oregonstate.edu;
Hunter, N., Oregon Sea Grant, Newport, OR, USA, nancee.hunter@oregonstate.edu
RHYTHMS OF THE SEA: CREATING AN EXHIBIT FOR THE PUBLIC TO 
INTERACT WITH LOCAL REAL-TIME DATA FROM YAQUINA BAY AT HATFIELD 
MARINE SCIENCE CENTER, NEWPORT, OR.
Oregon State University’s College of Ocean and Atmospheric Sciences, Hatfield Marine 
Science Center (HMSC), WET Labs, Inc., Satlantic, Inc., and Oregon Sea Grant are col-
laborating to develop an effective method which presents real-time conditions in Yaquina 
Bay in Newport, OR, as collected with the Land/Ocean Biogeochemical Observatory 
(LOBO) water quality monitoring system. In a grassroots effort, the real-time data will 
be presented online as well as in an interactive exhibit at HMSC consisting of a LOBO 
instrument prototype, a computer for interactive use with the website linked to the active 
LOBO instrument, and posters with support material information. The initial objectives 
of this exhibit are for the general public to easily interpret the real-time data and under-
stand normal conditions and cycles of the bay, and to learn how to analyze graphs to test 
hypotheses. Through an evaluation process of the target audience, the initial exhibit will 
be further developed with other visual-tactile elements to determine the most effective 
manner for public interaction with the data. The results of the evaluation process and the 
lessons learned will be presented.

Miles, S. G., Old Dominion University, Norfolk, USA, smiles@odu.edu;
Darby , D. A., Old Dominion University, Norfolk, USA, ddarby@odu.edu
HOW SEA ICE SEDIMENT SOURCES VARY BETWEEN GLACIAL TO 
INTERGLACIAL INTERVALS DURING THE LATE PLEISTOCENE
Sea ice is an important transport agent of sediment in the Arctic today.  We have limited 
knowledge of entrainment areas for this sediment but even less is known of sea ice-rafting 
in the past.  Several sediment cores from different locations in the Arctic Ocean are used 
to determine the sources of ice-rafting during the Holocene and at least the last glacial 
interval.  Distinguishing sea ice-rafting from glacial ice-rafting is critical for the last glacial 
interval but less so for the Holocene because icebergs are rare in the Arctic today except 
for near Fram Strait and this has probably been true for most of the Holocene.  Sources for 
sea ice-rafting vary in time and location.  In some areas, the ice-rafted sediment changes 
little from glacial to interglacial (Holocene), but in other areas the change is dramatic.  
This reflects the shift from glacial iceberg rafting to sea ice-rafting.  However, sea ice was 
important during glacial intervals based on the presence of sources that have never been 
glaciated in core intervals representing the last glacial maxima.

Miles, T. N., North Carolina State University, Raleigh, USA, tnmiles@ncsu.edu;
He, R., North Carolina State University, Raleigh, USA, rhe@ncsu.edu
COVARIATIONS OF SATELLITE SEA-SURFACE TEMPERATURE AND OCEAN-
COLOR IN THE SOUTH ATLANTIC BIGHT AND GULF OF MEXICO.

Temporal and spatial variations in Sea Surface Temperature (SST) and Ocean-color fields 
in the South Atlantic Bight and Gulf of Mexico (SABGOM) are examined for April 2006 
to December 2007.  Temperature and Ocean-color data are optimally interpolated daily 
cloud-free SST and daily cloud-free Chlorophyl_a .  We also use 10m winds to character-
ize surface wind variability which affects ocean circulation, surface temperature and color 
distributions. Three sub-regions in SABGOM are analyzed: the South Atlantic Bight 
(SAB)near the Charleston Bump, central Gulf of Mexico (GOM), and the Louisiana-
Texas (LATEX) shelf.  The SAB outer shelf and slope is predominantly forced by the Gulf 
Stream, meso-scale eddy shedding, and topographically forced meanders.  The central 
GOM is governed by ring shedding and frontal variations of the Loop Current. The 
LATEX coast is affected by local winds, Mississippi river discharge, and tropical cyclones 
during summer months.  Case studies on characteristic hydrographic conditions during 
extra-tropical and tropical cyclone passage, large anoxic river runoff, and strong deep-
ocean forcing events will be presented to quantify covariations between SST and Ocean-
color, and their respective temporal and spatial decorrelation scales.

Millar, J., Woods Hole Oceanographic Institution REU, Woods Hole MA 02543, USA, 
jmillar@uchicago.edu;

Schmitt, R., Woods Hole Oceanographic Institution, Woods Hole MA 02543, USA, 
rschmitt@whoi.edu

PARAMETERIZING THE MIXING DUE TO SALT FINGERS
Fine and microstructure data from deployments of the High Resolution Profiler (HRP) in 
the Salt Finger Tracer Release Experiment (SFTRE) are used to develop a parameterization 
of the mixing due to salt fingers.   Microstructure variables such as the dissipation rate 
of thermal variance were compared with fine-scale CTD variables over a range of verti-
cal windows, by examining mean and median values when binned in parameter space.   
The 165 HRP dives allowed the development of robust statistics.   The dissipation rate 
of thermal variance was found to be systematically elevated in the Turner angle regimes 
conducive to double diffusion.  It is positively correlated with the theoretical growth rate 
of salt fingers when computed over a variety of vertical scales.  Moreover, the thermal Cox 
number is found to be a log-linear function of non-dimensional growth rate.   A simple 
power law dependence of the Cox number on the density ratio appears to be valid over a 
range of vertical scales.  This finding allows the specification of density ratio dependent 
mixing coefficients, which should facilitate the incorporation of double-diffusive mixing 
effects into general circulation models.

Miller, A. L., University of West Florida, Pensacola, USA, amiller28@cox.net;
Cochran, M. A., University of West Florida, Pensacola, USA, michaelcochran@bellsouth.net;
Serdula, J. A., University of West Florida, Pensacola, USA, zoskia612@yahoo.com;
Davis, K., University of West Florida, Pensacola, USA;
Ann, D., University of West Florida, Pensacola, USA; 
Jeffrey, W. H., University of West Florida, Pensacola, USA, wjeffrey@uwf.edu;
Vaughan, P. P., University of West Florida, Pensacola, USA, pvaughan@uwf.edu
BACTERIAL GROWTH RESPONSE TO PHOTOACTIVE QUINONES
Quinones are known producers of reactive oxygen species (ROS) that may be toxic in 
natural aquatic environments. In this study, several methods were used to examine 1) 
photochemical ROS (e.g. hydroxyl radical and superoxide) formation rates by quinones 
and 2) the effect of untreated and pre-irradiated or photo-degraded quinones on bacterial 
growth. Using cultures of three common bacterial species and natural seawater samples, 
bacterial growth inhibition was observed when bacteria were exposed to various concen-
trations (40-200 nM) of dichlone (2,3-dichloro-napthoquinone), chloranil (tetrachloroben-
zoquinone) and sodium anthraquinone-2-sulfonate (AQ2S).  Toxicity effects were studied 
using 3H-leucine incorporation as a measure of bacterial growth for seawater samples as 
well as optical density measurements for cultured bacteria.  All treatments showed bacte-
rial growth inhibition compared to light and dark controls.  For AQ2S, a greater inhibition 
of growth was observed for light exposed samples compared to similar dark treatments, 
possibly due to photochemically produced superoxide. For chloranil and dichlone, pre-ir-
radiation showed decreased toxicity compared to untreated samples.  The extent of ROS 
production from the three quinones of interest will also be reported.

Miller, C. B., Oregon State University, Corvallis, Oregon 97331, USA, cmiller@coas.or-
egonstate.edu;

Zirbel, M. J., Oregon State University, Corvallis, Oregon 97331, USA, mjzirbel@coas.
oregonstate.edu;

Batchelder, H. P., Oregon State University, Corvallis, Oregon 97331, USA, hbatchelder@
coas.oregonstate.edu

HIGH EGG MORTALITY RATES IN CALANOID COPEPODS, A TEST OF THE 
HYPOTHESIS
Juvenile copepods appear when copepod eggs develop then hatch.  Several recent papers 
have claimed high mortality rates for freely spawned eggs.  This appears reasonable, since 
eggs are immobile prey apart from slow sinking (usual).  We have taken high mortality 
rates to be an hypothesis, then tested it for species of Calanus by examining the propor-
tions of eggs in sequential stages of embryogenesis.  With severe mortality, few eggs 
should reach advanced development compared those seen in early divisions.  With no 
mortality, proportions of embryos in successive stages should resemble the proportions of 
stage development times.  Complications arise because (1) spawning only occurs at night 
and (2) development rate varies with temperature.  Either proportions of newly spawned 
and advanced embryos must be compared when both are present (colder conditions), 
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or comparisons must be between several times (warmer).  We have mostly worked with 
the former situation and usually find low, implied mortality rates, with zero falling within 
approximate confidence limits.  Is very high mortality of early nauplii implied? The report 
covers more data and more advanced modeling than presented at ASLO in 2005.

Miller, D. H., U.S.E.P.A., O.R.D., N.H.E.E.R.L., M.E.D., Grosse Ile, MI, USA, miller.davidh@
epa.gov;

Kreis, Jr., R. G., U.S.E.P.A., O.R.D., N.H.E.E.R.L., M.E.D., Grosse Ile, MI, USA, kreis.rus-
sell@epa.gov;

Huang, W., U.S. Navy, China Lake, CA, USA, huangwc2000@yahoo.com;
Xia, X., CSC, Grosse Ile, MI, USA, xia.xiangsheng@epa.gov
QUANTITATIVE EVALUATION OF A MULTI-TROPHIC LEVEL ECOSYSTEM 
MODEL FOR POPULATION DYNAMICS OF THE INVASIVE SPECIES 
BYTHOTREPHES LONGIMANUS IN LAKE MICHIGAN
The LM-Eco model constitutes a first step toward a comprehensive Lake Michigan eco-
system productivity model to investigate dynamics among multiple trophic levels within 
the lower food web of the lake. The effect of the invasive species Bythotrephes longimanus 
on individual zooplankton species was investigated quantitatively based upon extensive 
field data collected at multiple locations in Lake Michigan during the 1994-1995 Lake 
Michigan Mass Balance Project (LMMBP). In addition, more recent field data collected 
for zooplankton and Bythotrephes longimanus in Lake Michigan beyond the 1994-1995 
time period was analyzed for population level trends. Further, the LM-Eco model was uti-
lized in conjunction with this field data to forecast population dynamics of Bythotrephes 
longimanus and zooplankton in Lake Michigan throughout a 15 year period beyond the 
1994-1995 LMMBP. This abstract does not necessarily reflect EPA policy.

Miller, J. R., Rutgers University, New Brunswick, USA, miller@marine.rutgers.edu;
Chen, Y., NASA/GISS, New York, USA, ychen@giss.nasa.gov;
Russell, G. L., NASA/GISS, New York, USA, russell@giss.nasa.gov;
Francis, J. E., Rutgers University, New Brunswick, USA, francis@marine.rutgers.edu
FUTURE REGIME SHIFT IN FEEDBACKS DURING ARCTIC WINTER
The Arctic is among the regions where climate is changing most rapidly today.  Climate 
change is amplified by a variety of positive feedbacks, many of which are linked with 
changes in water vapor, cloud cover, and other cloud properties.   In this study we use a 
global climate model to examine several of these feedbacks, with a particular emphasis on 
determining whether there are significant temporal trends in these feedbacks that would 
make them stronger or weaker during the 21st century.   The model results indicate that 
one of the significant positive feedbacks on Arctic surface air temperature in winter is 
related to increasing water vapor, cloud cover, and cloud optical depth.  The results also 
indicate that the enhanced Arctic wintertime warming slows toward the end of the 21st 
century.  This appears to occur, in part, because of a regime shift during Arctic winter in 
which the positive feedback involving downward longwave radiation, water vapor, and 
cloud cover weakens substantially.

Miller, P. L., Rose-Hulman Institute of Technology, Terre Haute, USA, penney.miller@
rose-hulman.edu;

Dieser, M., Montana State University , Bozeman, USA, markus.dieser@aon.at;
Foreman, C., Montana State University , Bozeman, USA, cforeman@montana.edu;
Fimmen, R., The Ohio State University, Columbus, USA, fimmen.2@osu.edu;
Guerard, J. J., The Ohio State University, Columbus, USA, guerard.1@osu.edu;
Cory, R., Institute for  Alpine and Arctic Research, Boulder, USA, cory@chem.umn.edu;
Chin, Y. P., The Ohio State University, Columbus, USA, yo@geology.ohio-state.edu;
McKnight, D. M., Institute of Arctic and Alpine Research , Boulder, USA, Diane.

Mcknight@Colorado.EDU
DIRECT AND INDIRECT EFFECTS OF UV RADIATION ON BACTERIAL 
ABUNDANCE AND COMMUNITY STRUCTURE IN PONY LAKE, ANTARCTICA
Pony Lake, a saline, hypereutrophic coastal pond located on Cape Royds, Antarctica, 
supports a rich microbial community.  Although nutrients are not limited, Pony Lake is an 
extreme environment for life, specifically due to a high level of ultraviolet radiation in the 
summer, 6 months of darkness and extreme cold temperatures.  Monitoring Pony Lake 
through two field seasons revealed temporal and seasonal changes in bacterial abundance 
and community structure.  The results from season one suggest changes in bacterial 
abundance were linked to two factors: 1) direct damage to bacteria from sunlight and 2) 
indirect inhibition from decreased DOM bioavailablity due to photobleaching.  In the 
second season, under diminished UV intensity, the results show no evidence for decreased 
DOM bioavailability or bacterial damage. While photobleaching decreased the overall 
UV/Vis absorbance and fluorescence intensity in Pony Lake water from both seasons, only 
in season one, did photobleaching reduce the quantity of redox-active functional groups.  
Taken together these results suggest UV light influences bacterial community composition 
both directly, by damaging non-UV resistant cells, and indirectly, by rendering changes in 
the bioavailability of DOM.

Miller, R. N., Oregon State University, Corvallis, USA, miller@coas.oregonstate.edu;
Vernieres, G., University of North Carolina, Chapel Hill, USA, gvernier@email.unc.edu;
Ehret, L. L., Oregon State University, Corvallis, USA, ehret@coas.oregonstate.edu;
McClean, J. L., UCSD/Scripps Institute of Oceanography, La Jolla, USA, jmcclean@ucsd.edu;
Maltrud, M., Los Alamos National Laboratory, Los Alamos, USA, maltrud@lanl.gov

DIAGNOSTIC STUDY OF A BAROCLINIC QUASIGEOSTROPHIC MODEL OF THE 
KUROSHIO OFF JAPAN
We examine the properties of a baroclinic quasigeostrophic regional model of the Kuroshio 
off the coast of Japan. This model has been used successfully in data assimilation experi-
ments, and demonstrated the capability of predicting the formation of the large meander 
a year in advance, initialized by assimilating satellite altimetric data for 18 days prior to the 
start of the experiment. The first guess was a steady state in which the meander was absent. 
Posterior statistical tests showed that the underlying hypotheses could not be rejected. Here 
we examine in detail the qualitative properties of the model, i.e., the structure of its attract-
ing sets, and begin to relate this qualitative structure to the Kuroshio as observed, through 
comparisons to observations. We also compare the output to that of a finely-resolved 
primitive equation model, in order to discern the importance of ageostrophic effects, and 
the errors incurred through the assumptions underlying quasigeostrophy.

Miller, W. L., University of Georgia, Athens, USA, bmiller@uga.edu;
Moran, M. A., University of Georgia, Athens, USA, mmoran@uga.edu;
Fichot, C. G., University of Georgia, Athens, USA, cfichot@uga.edu;
Johnson, E. A., University of Georgia, Athens, USA, EAJohnso@odu.edu
PHOTOBIOGEOCHEMISTRY OF CARBON MONOXIDE (CO) IN THE COASTAL 
OCEAN: FROM GENES TO SPACE
Studies of CO in marine waters have confirmed its source (photochemistry) and sinks 
(bacterial consumption, air-sea exchange). Recent field studies have concluded that most 
CO in surface waters is recycled by CO-oxidizing marine bacteria, limiting atmospheric 
ventilation, consistent with studies showing that they are not a novelty; estimated at 1 in 
every 14 cells in the Sargasso Sea, with similarly high frequencies in US coastal waters. 
Our SeaUV model was implemented on the 10-yr SeaWiFS ocean-color record to esti-
mate monthly averaged UV attenuation and CDOM absorbance for the Middle and South 
Atlantic Bights. Underwater scalar solar irradiance (STAR model), and published CO 
quantum yield spectra were used to generate depth-resolved CO photoproduction rates in 
the mixed layer. Assuming 86 percent of CO is consumed by bacteria, this model indicates 
that only a small fraction of the total bacterial production in the study area could be sup-
ported by CO oxidation (a maximum of only 0.2 percent in July and considerably less in 
colder months), an interesting paradox considering the apparently large number of marine 
bacterioplankton that maintain genes for CO oxidation.

Mills, H. J., Florida State Univeristy, Tallahassee, USA, mills@ocean.fsu.edu;
Humphrys, M., Florida State Univeristy, Tallahassee, USA, humphrys@ocean.fsu.edu;
Akob, D. M., Florida State Univeristy, Tallahassee, USA, akob@ocean.fsu.edu;
Gihring, T., Florida State Univeristy, Tallahassee, USA, gihring@ocean.fsu.edu;
Delgardio, J. D., Florida State Univeristy, Tallahassee, USA, jdd03d@fsu.edu;
Chin, K. J., Georgia State University, Atlanta, USA, biokjc@langate.gsu.edu;
Kostka, J. E., Florida State Univeristy, Tallahassee, USA, kostka@ocean.fsu.edu
QUANTIFICATION OF FUNCTIONAL GENE EXPRESSION OF FE(III) AND 
SULFATE REDUCING PROKARYOTES IN SALT MARSH SEDIMENTS
This study quantified the gene expression of functional targets for Fe(III)- and sulfate-
reduction to investigate the competition between these terminal-electron-accepting 
processes in marine sediments. Citrate synthase (gltA) and dissimilatory sulfite reductase 
(dsrA) genes were examined as molecular proxies for iron and sulfate reducing prokaryotes, 
respectively. Salt marsh sediments with varying levels of reactive Fe(III) minerals were used 
to construct microcosms with treatments that were unamended, amended with acetate, or 
amended with acetate plus molybdate(a specific inhibitor of sulfate reduction). In agree-
ment with previous work, rate measurements showed that the coupling of Fe(III) reduction 
to carbon oxidation was dependent upon the abundance of Fe(III). Quantitative reverse 
transcription real time PCR of gltA and dsrA gene transcripts indicated copy numbers were 
positively correlated with Fe(III) and sulfate reduction rates, respectively. Site-specific varia-
tions in gene copy number supported rate measurements to indicate differences in micro-
bial community structure/function. To our knowledge, we are the first to demonstrate that 
quantification of the in situ metabolism of known Fe(III)- and sulfate-reducers is possible in 
marine sediments using molecular proxies in conjunction with rate measurements.

Mills, M. M., Stanford University, Stanford, USA, mmmills@stanford.com;
Kropuenske, L. R., Stanford University, Stanford, USA, lindseyy@stanford.edu;
Van Dijken, G. L., Stanford University, Stanford, USA, gertvd@stanford.edu;
Alderkamp, A. C., Stanford University, Stanford, USA, alderkam@stanford.edu;
Berg, G. M., Stanford University, Stanford, USA, mine.berg@stanford.edu;
Robinson, D. H., Romberg Tiburon Center, Tiburon, USA,  dhr@sfsu.edu;
Arrigo, K. R., Stanford University, Stanford, USA, arrigo@stanford.edu
GROWTH AND PRODUCTIVITY OF  PHAEOCYSTIS ANTARCTICA  AND 
FRAGILARIOPSIS CYLINDRUS  UNDER SIMULATED MIXED LAYER 
IRRADIANCES.
The prymnesiophyte Phaeocystis antarctica dominates deeply mixed environments in the 
Ross Sea while diatoms dominate shallow mixed layers. Understanding what controls the 
dynamics of these groups is essential because they utilize nutrients differently and support 
dissimilar food webs. We cultured P. antarctica and the diatom Fragilariopsis cylindrus 
under dynamic irradiances that simulated different mixed layer depths and measured their 
productivity in relation to irradiance (P vs. E). In both species, chlorophyll-normalized 
maximum CO2 uptake ( P *

m) and growth were highest in the deeply mixed treatment that 
had a dark period. In all irradiance treatments, P *

m and the initial slope of the P vs. E curve 
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(α) of P. antarctica were higher than for F. cylindrus. In contrast, P. antarctica was more 
susceptible to photoinhibition (β). However, (β) was a greater proportion of P *

m in the 
diatom. When productivity was normalized by particulate organic carbon, species differ-
ences were greatly reduced. Finally we use measured P vs. E coefficients in a model that 
simulates seasonal cycling of phytoplankton in the Ross Sea to suggest that P. antarctica 
maximizes α while F. cylindrus minimizes β. 

Mills, R. A., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, ram1@noc.soton.ac.uk;

Marsh, R., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, ram1@noc.soton.ac.uk

ENHANCED HOLOCENE EXPORT PRODUCTION ASSOCIATED WITH THE 
CROZET PLATEAU
Sediment composition around the Crozet Plateau reflects the dual control on input from 
the elevated export production and the proximity to the volcanic islands. The major 
lithogenic input is identified from bulk sediment geochemistry as Crozet island basalts. 
Significant heterogeneity in the distribution of biogenic and lithogenic phases occurs 
downcore. The sediments are characterised by a significant biogenic barite and a mixed 
titanium-iron oxide of volcanic origin and there are multiple mass flow or turbidite events 
at each site. Meridional trends in 230Thxs corrected Holocene mass accumulation rates 
of calcium carbonate, biogenic silica, lithogenic material, organic carbon, authigenic U, 
Baexcess and 231Paxs/

230Thxs ratios are compared with published data for the Indian sector 
of the Southern Ocean. The core-top proxy records indicate that there is a significant 
enhancement of biogenic silica and organic carbon export both north and south of the 
Plateau and lower values east of the Plateau. The presence of the Crozet Plateau has a 
significant impact on organic carbon production and export throughout the Holocene 
corroborating shipboard and remote observations of enhanced productivity in this region.

Min, D., The University of Texas at Austin, Port Aransas, USA, min@utmsi.utexas.edu;
Amos, A. F., The University of Texas at Austin, Port Aransas, USA, afamos@mail.utexas.

edu
CAPTURING AN EPISODIC FRESHWATER DISCHARGE EVENT BY COASTAL 
OCEAN MONITORING AT THE ARANSAS PASS TIDAL INLET, SOUTH TEXAS
The coastal environment is a challenging place for oceanographic observations due to its 
dynamic nature and rapid response to external forcing. It is critical to conduct a continu-
ous observation at strategic locations to detect episodic climate events and their impacts 
on the ecosystem. Multi-parameter observations were made throughout the water column 
at the UT Marine Science Institute pier at the Aransas Pass inlet during the July 2007 
flood. The inlet is a major exchange pathway between the Gulf of Mexico and several bays 
in South Texas. Over several tidal cycles during the peak of the discharge event the upper 
water column was mostly occupied by colder and fresher water with higher oxygen and 
chlorophyll content than offshore waters occurring near the bottom. The currents were 
stronger at 6m than at the surface with occasional opposite flows, indicating strong verti-
cal shear and mixing. More recent data from the automated profiling at the pier will also 
be presented. Continuous water column measurements at a local inlet show a potential to 
detect episodic events in the coastal environment.

Miner, M. D., University of New Orleans, Pontchartrain Institute for Environmental 
Sciences, New Orleans, USA, mminer@uno.edu;

Kulp, M. A., University of New Orleans, Department of Earth and Environmental 
Sciences, New Orleans, USA, mkulp@uno.edu;

Georgiou, I. Y., University of New Orleans, Pontchartrain Institute for Environmental 
Sciences, New Orleans, USA, igeorgiou@uno.edu;

Sallenger, A. H., USGS Center for Coastal and Watershed Studies, St. Petersburg, USA, 
asallenger@usgs.gov;

FitzGerald, D. M., Boston University, Department of Earth Sciences, Boston, USA, dunc@
bu.edu;

Flocks, J. G., USGS Center for Coastal and Watershed Studies, St. Petersburg, USA, 
jflocks@usgs.gov;

Twichell, D. C., USGS , Woods Hole, USA, dtwichell@usgs.gov
SEDIMENT TRANSPORT TRENDS ALONG THE CHANDELEUR ISLANDS, 
LOUISIANA: IMPLICATIONS FOR ISLAND SUSTAINABILITY AND BARRIER 
ISLAND MANAGEMENT
Bathymetric analyses (1880-2006) for the Chandeleur Islands reveal long-term trends 
of barrier extension and retreat and recently, barrier disintegration, shoreface erosion 
(vertically 1-2 m), and mixed erosion and accretion on the backbarrier platform (0-4 m). 
Volume calculations indicate ≈150x106 m3 of sediment has been deposited downdrift 
(northward) and seaward of the northern terminal spit, whereas the southern end of the 
barrier has undergone long-term erosion. Bathymetric and shoreline analyses suggest 
that the islands are impacted primarily during major hurricanes, resulting in shoreline 
retreat in some sectors and shoal development and in-place drowning in others. Katrina 
removed >90% of sand comprising the barriers exposing backbarrier marshes to wave at-
tack. During the following year, >50% of the length of the northern Chandeleurs shoreline 
continued to erode (>200 m). However, during year two of recovery, marsh islands served 
as nucleation sites for sand accumulation along the northern arc. Incipient barrier islands 
now protect marshes. Contrastingly, southern segments of the chain, where marsh islands 
were absent, have undergone transgressive submergence. Downdrift sand reservoirs may 
provide a quasi-renewable resource for nourishing the updrift barrier system.

Minor, E. C., Large Lakes Observatory, University of Minnesota Duluth, Duluth, MN, 
USA, eminor@d.umn.edu;

Abdulla, H., OEAS, Old Dominion University, Norfolk, VA, USA, HAbdulla@odu.edu;
Dias, R. F., Dept of Chemistry & Biochemistry, Old Dominion University, Norfolk, VA, 

USA, rfdias@odu.edu
COMPOUND-CLASS CHARACTERIZATION OF TOTAL DISSOLVED ORGANIC 
MATTER FROM SALTWATER SYSTEMS USING FTIR
We present here a method for the chemical characterization of unfractionated marine/
estuarine dissolved organic matter (DOM) using Fourier transform infrared (FTIR) spec-
troscopy.   The method is based upon FTIR analysis of a freeze-dried natural water sample 
and the digital absorption subtraction of its inorganic matrix in order to isolate the FTIR 
spectrum of the DOM component.  By using this approach we can obtain information on 
the major compound classes (e.g. carbohydrate, peptide, aromatic, aliphatic, ester) within 
total DOM in estuarine and marine samples.  Application of the method to samples from 
the Elizabeth River sub-estuary and Chesapeake Bay estuary (on the U.S. East Coast) indi-
cates significant changes among and within these major compound classes as a function of 
sampling location.  We also applied this technique to compare the chemical composition 
of ultrafiltered high molecular weight and low molecular weight fractions relative to total 
DOM from the same sample.  The chemical composition of these three sample subsets 
differs and appears related to the varying chemical reactivity of these subsets.

Minster, J., TOTAL S.A., Paris, France, jean-francois.minster@total.com
FUNDING AND OCEANOGRAPHIC INSTITUTIONS
Management of Oceanographic Research should allow to work at the individual or at the 
team level as well as for very large programs mobilizing hundreds of scientists world wide. 
It is based on laboratory-type measurements – whether on shore or offshore – as well as 
on a large variety of research infrastructures such as research vessels, satellites, computer 
centers, in situ observing networks or experimental tanks. It is oriented both to very 
fundamental knowledge production and to major societal or economic issues. It is ocean 
oriented, yet should draw from all disciplines. In addition, it is recognized that marine 
sciences, as an “infrastructure-intensive” discipline, are expensive: in that respect, they are 
comparable to astronomy or particle physics. Yet the challenges of marine sciences are 
so varied that it is difficult (not desirable) to reach an organised uniform strategy. Facing 
these challenges, oceanographic institutions are very fragmented, with a large variety of 
missions. Based on my experience some organisations can show strategic advantages that 
will be illustrated, in as long as they are imbedded in an open worldwide competition.

Miquel, J. C., IAEA Marine Environment Laboratories, Monaco, Monaco, j.c.miquel@
iaea.org;

Martin, J., IAEA Marine Environment Laboratories, Monaco, Monaco, j.martin@iaea.org;
Gasser, B., IAEA Marine Environment Laboratories, Monaco, Monaco, b.gasser@iaea.org;
Rodriguez y Baena, A. M., IAEA Marine Environment Laboratories, Monaco, Monaco, 

aryb@yahoo.com;
Toubal, T., IAEA Marine Environment Laboratories, Monaco, Monaco, ttarik2003@

yahoo.fr;
Fowler, S. W., IAEA Marine Environment Laboratories, Monaco, Monaco, S.Fowler@free.fr
LONG-TERM STUDY OF SETTLING PARTICLE FLUX AND CARBON EXPORT AT 
THE DYFAMED STATION IN THE OPEN NORTHWESTERN MEDITERRANEAN
The flux of sinking particles is a core topic in studying the role of the oceans in the carbon 
cycle and the fate of anthropogenic CO2. As part of the French JGOFS and the Service 
dâ€™Observation DYFAMED, the downward flux of particles, carbon and other major 
elements have been measured using sediment traps between 1986 and 2005 in the open 
Mediterranean at 200 and 1000 m depth. Fluxes displayed a marked seasonal pattern with 
the highest fluxes occurring during winter and spring, and lowest fluxes in late summer 
and autumn. Mass fluxes were generally maximal in winter and corresponding carbon 
fluxes in late spring. Variability in particulate carbon fluxes over time results from the 
interplay of different processes, such as atmospheric (Saharan) dust deposition, physical 
mixing of the upper water column in winter and the spring plankton bloom. These con-
trolling factors are more evident at 200 m depth, although a reasonably good agreement 
exists between particle fluxes at both depths over the years, indicating a relatively efficient 
transport of particles from the upper ocean to the deep sea.

Miranda, L. N., University of Connecticut, Groton, USA, lilibeth.miranda@uconn.edu;
Lin, S., University of Connecticut, Groton, USA, senjie.lin@uconn.edu
CDNA MICROARRAY ANALYSIS OF DIFFERENTIAL GENE EXPRESSION IN 
ALEXANDRIUM FUNDYENSE CELL CYCLE
Alexandrium fundyense is a toxic dinoflagellate responsible for the red tide blooms along 
the northeast coast of the United States. Cell division rate (CDR) is an important compo-
nent of bloom modeling because it directly regulates population dynamics. We are looking 
for genes that are differentially expressed during the cell cycle as potential molecular mark-
ers for estimating in situ CDR. For this study, we have constructed a microarray containing 
1512 full-length cDNAs. Samples for hybridization will be harvested from a semi-continu-
ous culture at different time points during the 24 hr photoperiod. Total RNA extracted will 
be amplified, fluorescently labeled and hybridized to the microarrays. The detected differ-
entially expressed genes will be identified as related to growth or other metabolic pathways 
including toxin production in A.fundyense. Abundance of their transcripts throughout the 
cell cycle will be compared. Several genes showing high levels of up- and down-regulation 
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will be validated using quantitative real-time PCR (qRT-PCR). Results from qRT-PCR will 
be compared to the microarray data. Development of the protocols used will be presented 
and insights derived from preliminary results will be discussed.

Mirshak, R., Dalhousie University, Halifax, Canada, ramzi@dal.ca;
Kelley, D. E., Dalhousie University, Halifax, Canada, dan.kelley@dal.ca;
Bourgault, D., Memorial University, St. John’s, Canada, danielb@physics.mun.ca
A PARAMETER TO DESCRIBE INTERNAL GRAVITY WAVE SHOALING
We propose the use of an acceleration-based nondimensional number, γ, for parameterizing 
the shoaling behavior of internal gravity waves. It expresses the acceleration of wave excursion 
on the bottom slope relative to the gravitational acceleration projected onto the slope. Unlike 
the commonly used Iribarren number, which is based on wave geometry, γ may be calculated 
easily from velocity profiler data. The utilities of the two parameters are explored by examin-
ing the reflectance of three types of shoaling waves: sinusoidal surface waves, solitary internal 
waves, and cnoidal internal wave groups. We show that γ collapses reflectance values of the 
different wave types. This result, combined with the ease of calculation from oceanogrpahic 
measurements, suggests that γ may be useful in a wide range of applications.

Miselis, J. L., Virginia Institute of Marine Science, Gloucester Point, USA, jmiselis@vims.edu;
McNinch, J. E., Virginia Institute of Marine Science, Gloucester Point, USA, mcninch@

vims.edu
LATERAL AND VERTICAL SEDIMENT HETEROGENEITY AND ITS 
RELATIONSHIP TO NEARSHORE MORPHOLOGY
Seafloor sediment heterogeneity enhances the already complex nature of the nearshore, 
defined here as the swash, surf, and breaker zones. In sediment-limited systems, the 
source of shoreface heterogeneity is often shallow, subsurface strata, which can become 
exposed/buried over relatively short time scales.  Quantifying vertical heterogeneity of the 
nearshore may help us better predict sediment variability at the seafloor surface (or the 
lateral variability) and in turn, better understand the relationship between coastal mor-
phology, stratigraphy, and lithology. To this end, eighteen vibracores were collected from 
the nearshore of the Outer Banks, North Carolina from within and outside a previously 
identified shore-oblique bar field.  Cores from shore-oblique bars/troughs show greater 
variability in median grain size than those taken from a convex shoreface.  Geophysical 
data show a coarser underlying stratum is exposed from the axis of the trough and on 
flanks of shore-oblique bars.  Changes in the cross-sectional morphology of bars through 
time indicate a possible feedback between bar-associated sand and coarser, trough sedi-
ment.  Observed lithologic heterogeneity is related to relict coastal stratigraphy and has 
implications for genesis of other shelf morphologies.

Mitarai, S., University of California, Santa Barbara, USA, satoshi@icess.ucsb.edu;
Siegel, D. A., University of California, Santa Barbara, USA, davey@icess.ucsb.edu;
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LARVAL DISPERSAL AND POPULATION DYNAMICS IN A TURBULENT 
COASTAL OCEAN
Larval dispersal occurs within a turbulent coastal ocean, where coastal eddies are ubiqui-
tous and driving the stirring of water parcels.  Hence, larval dispersal is strongly controlled 
by coastal eddying motions. In contemporary marine ecology however, a vast majority of 
models oversimplify larval dispersal by ignoring coastal eddying motions and describing it 
as a simple deterministic diffusion process. We assess the role of coastal eddying motions 
in larval dispersal and their consequences on nearshore marine population dynamics. The 
role of coastal eddying motions in larval dispersal is assessed using idealized simulations 
of time-evolving coastal circulations of the California Current and also using a simple 
scaling theory. It is found larval connectivity is stochastic on annual time scales, reflecting 
coastal eddying motions regardless of topographic, demographic, and climate variability. 
Eddy-induced stochasticity in larval dispersal can have important consequences in stock 
dynamics and community structures of nearshore marine populations.  As an example, we 
demonstrate that coastal eddying motions can be a dominant mechanism enabling marine 
species co-existence in the nearshore turbulent environment.

Mitchell, D. L., University of Texas MD Anderson Cancer Center, Smithvile, TX, USA, 
dmitchel@mdanderson.org;
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PHOTOPROTECTION AGAINST UV-B RADIATION IN FRESHWATER 
PLANKTON: A COMPARATIVE APPROACH ACROSS A BROAD TROPHIC 
SPECTRUM
The ability to mitigate the amount of ultraviolet-B radiation absorbed by individual organ-
isms was quantified in a broad spectrum of planktonic species commonly found in tem-
perate fresh water lakes.  Photoprotection was determined experimentally as the amount 
of DNA damage induced in different species compared with that induced in purified DNA 
dosimeters exposed at the same time and under the same conditions.  A total of fourteen 
species was examined and included various bacterioplankton, phytoplankton, protists, 
Daphnia and fish,  both larval and adult.  Damage was determined as the frequency of 
cyclobutane pyrimidine dimers per megabase DNA using a radioimmunoassay that 
specifically detects this lesion.  We found that all of the organisms showed a high level of 
photoprotection, with reductions in potential CPD frequencies from ~80 to >98%.  Within 
this range, however, we found significant variation both between and within the major 
groups examined.

Mitchelmore, C. L., University of Maryland: Chesapeake Biological Laboratory, Solomons, 
USA, Carys Mitchelmore <mitchelmore@cbl.umces.edu>;

Yost, D. M., University of Maryland: Chesapeake Biological Laboratory, Solomons, USA, 
Denise Yost <yost@cbl.umces.edu>;

Yuda, J. M., University of Maryland: Chesapeake Biological Laboratory (REU 2007), 
Solomons, USA, yudjenn@lycoming.edu
DMSP & DMSP LYASE LEVELS IN THE CORAL ALGAL SYMBIONTS, 
SYMBIODINIUM SP.
Dimethylsulfoniopropionate (DMSP) is the precursor of DMS, a significant compound 
in the global sulfur cycle. Dinoflagellates are large producers of DMSP; coral dinoflagel-
late symbionts produce among the highest levels. Various coral species contain DMSP, 
produced by resident symbiotic dinoflagellates (Symbiodinium sp.) and when under 
stress, release the odor of DMS. DMS is formed from DMSP via the enzyme, DMSP lyase, 
which some, though not all algae contain. Functions of DMSP as an osmolyte, grazing 
deterrent, nitrogen storage molecule and antioxidant are proposed in algae other than 
Symbiodinium sp. It is unknown if the coral symbiotic algae (Symbiodinium sp.) or host 
tissues themselves contain DMSP lyase. Current research is focusing on baseline DMSP in 
a variety of Symbiodinium sp. clades. These studies determine levels over a growth cycle, 
as DMSP varies with growth cycle conditions in other species. DMSP levels varied among 
Symbiodinium sp. strains; maximal levels in all strains were in exponential growth phase 
Day 14. Symbiodinium algal strain 830 with antibiotic addition displayed DMSP lyase. 
Future work focuses on DMSP lyase host involvement in tropical sea anemone, Aiptasia sp.

Mitchum, G. T., College of Marine Science, University of Florida, St. Petersburg, USA, 
mitchum@marine.usf.edu;

Bernier, N., Environment Canada, Montreal, Canada, Natacha.Bernier@ec.qc.ca
WEB ACCESS TO SATELLITE ALTIMETER CALIBRATIONS VIA THE GLOBAL 
TIDE GAUGE NETWORK
The methods for time-dependent errors in satellite altimetric data via comparisons with 
sea level time series from the global tide network have been described in multiple publica-
tions and presentations. These methods have been recently updated and extended and this 
work has been submitted for publication. More recently, with support from the NOAA 
and NASA we have created a web-based system to make these comparisons easily avail-
able to the wider community. Multiple versions of nearly all currently available altimeter 
datasets are currently available. The emphasis of this presentation is to illustrate what is 
available, how it can be accessed and used, and how other altimeter datasets could be 
added to the list of products.

Mitra, S., East Carolina University, Greenville, USA, mitras@ecu.edu;
Zimmerman, A., University of Florida, Gainesville, USA, azimmer@ufl.edu;
Dunn, J. C., Binghamton University, Binghamton, USA;
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Hunsinger, G., Binghamton University, Binghamton, USA, ghunsin1@binghamton.edu
REFRACTORY BLACK CARBON IN THE CHESAPEAKE BAY AND LOWER 
GANGES-BRAHMAPUTRA
The Chesapeake Bay (C. Bay) and Ganges-Brahmaputra River (G-B) complex represent 
two important coastal zones for carbon cycling.  We isolated refractory BC in a core from 
the mainstem of C. Bay and in surface sediment of the lower G-B and Bay of Bengal using 
a chromic acid oxidation procedure.  In the lower G-B and the Bay of Bengal, BC consti-
tuted 10 - 60 % of the total organic carbon (TOC) and appears to have been derived from 
a mixture of sources including petrogenesis. In contrast, throughout the late Holocene, BC 
in C. Bay sediments represented 17-32 % of the TOC and appears to have been derived 
from C3 plant biomass combustion.  Periods of enriched BC are coincident with historical 
episodes of regional drought.  The large amount of refractory BC buried in both coastal 
systems, one an embayment and the other a delta, underscores the potential global impor-
tance of BC as component of TOC and suggests that re-examination of carbon composi-
tion and cycling in coastal systems may be in order.
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Mitsudera, H., Hokkaido University, Sapporo, Japan, humiom@lowtem.hokudai.ac.jp;
Ikumi, Y., Hokkaido University, Sapporo, Japan, 193yuka@lowtem.hokudai.ac.jp;
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Nakamura, T., Hokkaido University, Sapporo, Japan, nakamura@lowtem.hokudai.ac.jp
NUMERICAL MODELING AND PARAMETERIZATION OF DENSE SHELF WATER 
FORMATION DUE TO BRINE REJECTION OVER A GENTLE SLOPE, WITH AN 
APPLICATION TO THE SEA OF OKHOTSK
Eddy resolving simulation of dense shelf water formation over a gentle slope, due to brine 
rejection, has been conducted.  The model configuration mimics coastal polynias over the 
northwestern shelf in the Sea of Okhotsk, where the heaviest water in the North Pacific 
region forms.  The shelf water density is determined by a balance between surface salt flux 
and baroclinic-eddy flux offshore. It is found that the shelf water density varies sensitively 
with the slope inclination.  If the inclination is smaller than 0.002, the density decreases 
with the slope inclination.  If the inclination becomes larger, however, the density is nearly 
invariant, or even increases slightly. This sensitivity comes from competing effects of the 
sloping bottom on baroclinic stability; one is a destabilizing effect due to increase of the 
density-interface inclination with the bottom slope, while the other is a stabilizing effect 
via potential vorticity distribution in the upper and lower layers.  The destabilizing effect 
is important for the gentler slope.  Eddy flux is parameterized including the effect of the 
slope, which evaluates the density of the shelf water very well.

Mittaz, J. P., University of Maryland, College Park, USA, Jon.Mittaz@noaa.gov;
Harris, A. R., University of Maryland, College Park, USA, Andy.Harris@noaa.gov
A RECALIBRATION OF AVHRR: TOWARDS A HIGH QUALITY AND ACCURATE 
DATASET FOR SST RETRIEVAL
Fundamental to accurate sea surface temperature measurements from space-borne ob-
servatories is a proper understanding of the instrument calibration, particularly with the 
move towards physically based retrieval algorithms where absolute radiance accuracy is 
required. Perhaps the most widely used instrument is the AVHRR, which provides the 
longest continuous record of space-based observations of the SST currently available.  
However, while the instrument itself can be shown to be very stable, previous and current 
calibrations can only provide radiances accurate to 0.2-0.5K.  We have derived a new phys-
ically based calibration based on the pre-launch data for the AVHRR instruments which 
addresses many of the problems with the previous calibration and can reduce the errors to 
~0.05K.  We also show that the old calibration is likely to have introduced both temporal 
and spatial (including latitudinal) biases into the AVHRR data, many of which cannot be 
fully accounted for by using Pathfinder-like running means to derive the SST retrieval 
coefficients.  Finally, we discuss problems with the in-orbit calibration such as Earth shine 
and solar contamination which can be corrected for with our new calibration.

Miyazawa, Y., FRCGC-JAMSTEC, Yokohama, Japan, miyazawa@jamstec.go.jp;
Kagimoto, T., FRCGC-JAMSTEC, Yokohama, Japan, kagimoto@jamstec.go.jp;
Komatsu, K., NRIFS-FRA, Yokohama, Japan, kosei@affrc.go.jp;
Setou, T., NRIFS-FRA, Yokohama, Japan, setou@affrc.go.jp;
Zhang, R. C., FRCGC-JAMSTEC, Yokohama, Japan, zhangr@jamstec.go.jp
MESO-SCALE VARIATIONS REPRODUCED BY THE JCOPE2 REANALYSIS
We have created the high-resolution reanalysis data in Japan coastal ocean by using the 
â€˜JCOPE2’ocean forecast system, which has been developed to fully utilize the poten-
tial of various types of observations, as a part of a cooperative study between FRA and 
JAMSTEC (FRA-JCOPE). The reanalysis skill is evaluated by regional metrics defined 
by using the in-situ temperature/salinity profiles and the surface velocity calculated from 
both the satellite altimetry and drifter buoy data. The intensive use of the various kinds of 
metrics is quite useful to determine unknown parameters built-in the three dimensional 
variational as similation (3DVAR) system implemented in JCOPE2. It is found that some 
parameters: 1) mean sea surface height (SSH) field required for derivation of the model 
SSH anomaly, 2) horizontal scales of background error covariance in the 3DVAR cost 
function, and 3) EOF modes representing waters property of the temperature/salinity in 
the 3DVAR system, significantly affect the reanalysis skill. Meso-scale events reproduced 
by the JCOPE2 reanalysis: path variations of the Kuroshio-Kuroshio Extension, southward 
intrusion of the Oyashio coastal branch, life histories of cyclonic/anticyclonic eddies east 
of Japan, and the Changjiang diluted water in the East China Sea, are discussed in terms of 
regional water mass formation.

Mizobuchi, A., Soka Uniersity, Hachioji, Japan, amizobuc@gmail.com;
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DIEL VARIATION IN CELLULAR CARBON CONTENT OF PHYTOPLANLKTON 
IN RESPONSE TO DIFFERENT LIGHT:DARK CYCLE
Diel variability in cellular carbon content of marine phytoplankton in response to light:
dark cycle allows a better understanding in the seasonal and latitudal changes in phyto-
plankton. The present study investigated the diel changes in the cellular carbon content 
under different light:dark cycle. Prymnesiophyceae Isochrysis galbana was grown in 
continuous culture under different light:dark cycle. Distinct diel changes in cellular carbon 
content were observed under day-night cycle, however, no clear pattern was found under 
24:0 light:dark cycle. The phase of the diel variation in shorter light periods of <20 hr (i.e. 
8:16, 12:12, 16:8 light:dark cycle) showed a maximal peak towards the end of the light 

period and a minima towards the end of the dark period, but in the longer light period 
incubation (i.e. 20:4 light:dark cycle) the maxima was found in the middle of light period. 
The amplitude of the diel variation showed maiximum value under a 12:12 light:dark cycle 
compared to other ligh:dark cycles. Understanding the photoadaptive-strategy of phyto-
plankton under different light:dark cycles may assist in the fine-tuning of primary produc-
tion models which include diel changes in carbon.
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WHOLE GENOME EXPRESSION PROFILING OF THE MARINE DIATOM 
THALASSIOSIRA PSEUDONANA: NEW INSIGHTS INTO THE MOLECULAR 
UNDERPINNINGS OF GLOBAL-SCALE PROCESSES
High density oligonucleotide arrays that spanned the whole genome of T. pseudonana were 
generated using a maskless array synthesizer. Two types of arrays were generated: whole 
genome tiling arrays were composed of 36 nucleotide probes that spanned both strand and 
were separated by gaps of 10 nucleotides; gene-only arrays were composed of at least ten 
36 nucleotide probes for each gene identified based on the whole genome hybridization 
data, ESTs or gene models. This combination of arrays is being used to test gene models, 
to identify novel diatom genes, as well as to investigate differential gene expression. The 
arrays were hybridized with labeled polyA RNA from cultures maintained under a variety 
of environmentally relevant conditions (nutrient-replete, silicate-, iron-, nitrate- and carbon 
dioxide-limitation, and low temperatures). We were able to identify new genes and clusters 
of genes that are co-regulated under certain environmentally relevant conditions.
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RAGS TO RICHES, TOXINS TO PHARMACEUTICALS.   SEAMART
Coastal waters, one of the nation’s greatest assets, are subject to impacts from a wide 
variety of natural sources, as outlined in the Ocean Policy Report of the U.S. Commission 
(http://www.oceancommission.gov/documents/full_color_rpt/-welcome.html).   Major 
concerns involving our coastal ecosystems have historically focused on the counter effects 
of the marine world on human health.   In many observed marine events, such as mass 
fish kills, human respitory distress, red tides etc. various naturally produced chemicals 
are responsible for the observed effects.  Current research is looking into the implica-
tions of these naturally produced chemicals such as marine toxins, being associated with 
coral death and other marine ecosystem degradative processes.  However, we have also 
begun to understand that marine organisms produce these compounds to effectively act  
as anti-biotics, anti-fungal, and anti-fouling agents in efforts to protect themselves from 
environmental stressors.   We report that identification of chemicals involved in biochemi-
cal control processes in the marine world may lead to future research investigating health 
effects of these chemicals in human populations.  The activities exhibited by many of these 
natural chemicals promise potential for commercial development as drugs for human 
health care as well as for other viable uses enhancing the quality of human life.
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IRON LIMITATION IN THE ARABIAN SEA DURING THE SOUTHWEST 
MONSOON
Incubation experiments conducted at 15 stations on the RV Roger Revelle in August- 
September 2007 indicated that surface waters in the southern Arabian Sea are Fe limited.  
Additions of Fe led to significant increases in chlorophyll, DMS and DMSP over a 72 hour 
period.  Si was initially depleted at many stations, and as a result the increase in biomass 
was not due to diatoms, as in many other studies, but to the haptophyte Phaeocystis 
sp.   Results are similar to the findings of Hutchins and coworkers in the Peru Upwelling, 
another Fe limited region overlying an oxygen minimum zone.   The JGOFS Arabian Sea 
program concluded that Fe limitation was not an important control on primary produc-
tion in the Arabian Sea during the SW Monsoon, at odds with our findings.   While Fe 
limitation was never explicitly tested in JGOFS, we suspect there  may be significant 
interannual variability. The Arabian Sea is surrounded by arid regions which are presum-
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ably large potential dust sources, but recent models of Jerry Wiggert, using both GISS and 
GOCART-derived simulations to estimate dust fluxes, suggest that there is insufficient 
aeolian Fe to sustain high levels of monsoon-driven primary production and C export.    A 
critical issue is how much interannual variability there is in air mass trajectories and Fe 
supply, and how the decade-scale increase in monsoon intensity reported elsewhere may 
be influencing these fluxes.

Mohammed, F., Georgia Institute of Technology, Savannah, USA, fmohammed3@mail.
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3D GRANULAR LANDSLIDE TSUNAMI EXPERIMENTS
Tsunamis are commonly associated with submarine earthquakes. However more than 
10% of all tsunamis are generated by landslides or landslide like volcano collapses with 
subaerial, partially submerged or submarine origins. Landslide generated tsunamis were 
investigated in the three-dimensional tsunami basin at OSU based on the generalized 
Froude similarity. The landslide emplacement characteristics were controlled by means of 
a novel pneumatic landslide generator. Deformable landslides of subaerial and submarine 
origin were modeled with granular materials. Measurement techniques such as particle 
image velocimetry (PIV), multiple above and underwater video cameras, multiple acoustic 
transducer arrays, as well as resistance wave and runup gauges were applied. The wave 
generation was characterized by an extremely unsteady three phase flow consisting of the 
slide granulate, water and air entrained into the flow. PIV provided instantaneous surface 
velocity vector fields, which gave insight into the kinematics of the wave generation pro-
cess. At high impact velocities flow separation occurred on the slide shoulder resulting 
in a hydrodynamic impact crater. The recorded wave profiles were extremely directional, 
unsteady, non-linear and located in the intermediate water depth wave regime.

Mohd Akhir, M. F., University of Western Australia, Perth, Australia, mohd@sese.uwa.
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THE INTERCONNECTION BETWEEN THE FLINDERS CURRENT AND LEEUWIN 
UNDERCURRENT
The interconnection of the subsurface currents of the west and south coasts of Western 
Australia was documented through analysis of the water mass characteristics and vertical 
and horizontal velocity fields. Located around 250-m depth, the Flinders current (FC) 
and Leeuwin undercurrent (LU) are the two currents in this region—the Flinders current 
on the south coast and the Leeuwin undercurrent on the west coast. Subantartic mode 
water (SAMW) is associated with these currents and thought to travel into tropical re-
gions through the path of this interconnection. Velocity structures have shown that part 
of the Flinders current splits with the main current and feeds the Leeuwin undercurrent. 
However, an eddy distorts this path, which reduces the transport intensity at the turning 
point between south and west. Our study further discussed the seasonal variations be-
tween summer and winter and the influence of the surface current (Leeuwin current).
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MOLECULAR APPROACH TO DETERMINE CONTRIBUTIONS OF EUKARYOTIC 
PROTISTS TO DOWNWARD PARTICLE FLUX
Under present conditions of increasing atmospheric CO2 and global ocean temperatures, 
a better understanding of the biological community involved in organic carbon flux, in-
cluding the relative contributions of key taxa to particle export, will greatly contribute to 
improved ecosystem models and our ability to anticipate future changes in the biological 
carbon pump. In this study we investigate the importance of key taxonomic groups of 
eukaryotic phytoplankton as contributors to export production at a station in the eastern 
subtropical North Atlantic. Communities from various depths in the water column and 
from surface tethered particle traps below the winter mixed layer were analyzed using a 
combination of molecular (18S rDNA clone libraries, DGGE) and traditional (epifluores-
cence and inverted microscopy) techniques. The application of molecular techniques to 
this question allows us to identify otherwise indistinguishable taxonomic groups (including 
pico- and nanoplankton without mineral tests) in the trap material. We find an unexpect-
edly high diversity of taxonomic groups in the traps, defying the notion that mainly large 
cells and those with mineral tests are the major contributors to downward particle flux.
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DIAZOTROPHIC CYANOBACTERIA FROM THE BALTIC SEA ARE NOT 
AFFECTED BY THE INTERACTION OF UV RADIATION AND NUTRIENT 
LIMITATION

Nodularia spumigena is dominating the extensive cyanobacterial summer blooms in 
the Baltic Sea, coinciding with high irradiances, low DIN:DIP and stable water-column 
stratification. In a series of laboratory and outdoor studies the interaction effect of high 
irradiances (PAR+UVR) and different DIN:DIP on N. spumigena was studied. Nutrient 
concentrations (PO4-, NO3-), specific growth rate, photosynthetic capacity, photosyn-
thetic pigments, UV-absorbing compounds (MAAs), dissolved and particulate nodularin 
(toxin), and particulate CNP were measured. N. spumigena maintained high growth rate 
irrespective of radiation treatment. The MAAs increased under UVR but also under high 
in situ PAR. Dynamic photoinhibition of photosynthesis was observed under different 
combinations of radiation and nutrient treatments. Under P limitation the growth rate 
was lower compared with the other treatments. The toxin concentration increased under 
nitrogen limited conditions without UVR, and decreased when P limited under UVR. The 
perennial occurrence of N. spumigena is dependent on different environmental factors 
contributing to their abundance and potential toxicity. Under anthropogenic-induced 
climate change scenarios with prolonged reduction of the ozone layer and continuous 
eutrophication this might further favour the bloom formation of N. spumigena.
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ASSESSMENT OF PASSIVE TRACER RETENTION AT SEAMOUNTS IN RELATION 
TO VARIABILITY IN THE PHYSICAL ENVIRONMENT
It has been suggested that seamounts are highly productive systems and that enhanced 
productivity supports higher trophic levels. The classical view is that the special physi-
cal dynamics (such as Taylor Columns, anti-cyclonic circulation cells, upwelling, and 
increased vertical mixing) promote productivity which is retained close to the seamount. 
However, there is little direct evidence that such an idealised situation really exists. As a 
consequence of steady and tidally forced flow, enclosed horizontal and vertical circulation 
cells can be generated over the seamount which may aggregate or retain material. In addi-
tion the seamount may be â€˜fed’from upstream sources or create downstream variability 
in flow and biological patterns. Previous idealized seamount studies have shown that 
strength and stability of the flow strongly depend on the relative importance of a number 
of parameters such as forcing amplitude, ambient stratification and seamount height. Here 
we assess the response of passive tracer distribution patterns to a variety of low-frequency 
oceanic forcing fields and seamount heights through simulations with the Regional Ocean 
Model System (ROMS). Results show that amplitude modulation of the flow field causes 
advective loss and downstream patchiness, whereas variations of inflow direction may 
lead to re-entrainment and enhanced retention. Knowledge of the full spectrum of forcing 
is therefore required to fully quantify the bio-physical interactions at seamounts.
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DIFFERENCES IN CHLOROPLAST ULTRASTRUCTURE OF PHAEOCYSTIS 
ANTARCTICA IN LOW AND HIGH LIGHT
Phaeocystis antarctica exhibits optical changes in pigment packaging during acclimation 
to drastically different light levels. Here, three-dimensional morphological rearrangements 
are shown for two light conditions mimicking limiting and saturating conditions for pho-
tosynthesis. Cultures of P. antarctica were grown semi-continuously under light-limiting 
conditions for growth (14 µmol quanta m-2 s-1) and a light-saturating condition (259 µmol 
quanta m-2 s-1). Increased numbers of thylakoids were observed under the low light treat-
ment. In contrast, there were less amounts of thylakoid stacking in each chloroplast under 
the high light treatment. Electron microscopic tomographic reconstructions illustrate the 
complexity of the chloroplast organelle where the thylakoids “interact” with the pyrenoid 
and chloroplast membrane. Highly complex characteristics, such as bi- and tri-furcations 
in the thylakoid stacks, were continuous throughout the chloroplast. Other organelles, 
such as the Golgi apparatus and dense vesicles that potentially affect cellular scattering and 
absorption were also observed in high and low light. These three dimensional thylakoid 
arrangements have profound implications for cellular photophysiology. They represent 
a new view of algal chloroplast structure, and provide a starting point for more accurate 
optical modeling studies.
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DIVERSITY AND ABUNDANCE OF DIAZOTROPHIC MICRO-ORGANISMS IN 
THE SOUTH CHINA SEA DETERMINED WITH QPCR AND A NIFH MICROARRAY
The spatial heterogeneity of diversity and abundance of diazotrophs were investigated off 
the Vietnamese coast of the South China Sea. The study area extended from the Mekong 
River plume to the shelf region and to stations extending to a depth of 1700 m. The major-
ity of the nifH sequences fell into two clusters: one composed of Trichodesmium spp., and 
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one of an uncultivated eubacterium that clustered with a alpha-Proteobacterium previ-
ously recovered from the North Pacific. Rarefaction analysis suggested that the majority 
of the diversity was covered with 384 nifH clones. Two new qPCR primer probe sets were 
applied for dominant Proteobacterial sequence groups. Trichodesmium spp. was by far 
the most abundant diazotroph, with up to 6*106 gene copies L-1. Cyanobacteria Group 
A, Group B, and symbionts were detected at low abundances. The microarray data mir-
rored the trends in the clone libraries. QPCR results reproduced the microarray data for 
Trichodesmium but not for the alpha-Proteobacterium that dominated the clone library. 
Diazotroph community in South China Sea consists of both oceanic and estuarine compo-
nents with overall low diversity.
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BACTERIOPLANKTON ABUNDANCES IN THE BAY OF ST LOUIS, MS, RELATIVE 
TO ENVIRONMENTAL WATER QUALITY PRIOR TO AND AFTER HURRICANE 
KATRINA
The Bay of St. Louis is an important shallow estuary for communities on the Gulf Coast of 
Mississippi.  The Hollywood casino, DuPont titanium dioxide plant, and sewage treatment 
plants on the shoreline contribute to the poor water quality.  Bacterioplankton concentra-
tions were used as a proxy for water quality throughout the Bay of St. Louis.  Nine stations 
were sampled during outgoing tidal cycles.   Stations included the mouths of two rivers 
and a bayou.  Other stations were located along a north-south transect out of the bay to 
the adjacent Mississippi Sound.  Water samples were taken monthly for one year (March 
2007 to February 2008).  In situ environmental parameters (temperature, salinity, dissolved 
oxygen, and turbidity) were also measured.  Preliminary results have shown that bacterio-
plankton abundances varied inversely with salinity.  Further work includes comparison of 
bacterial counts with chlorophyll a, nutrients (ammonia, nitrite, nitrate, and phosphate), 
and dissolved organic carbon.  All of these results will be compared to pre-Katrina condi-
tions to determine the storm’s effect, if any, on water quality.
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INVESTIGATION OF RECRUITMENT PATTERNS OF SPINY AND SLIPPER 
LOBSTERS (FAMILY: PALINURIDAE AND SCYLLARIDAE) IN THE GULF STREAM, 
OFF SOUTHEAST FLORIDA, USA
Distribution and abundance of phyllosoma stage lobster larvae in the Gulf Stream are cru-
cial for understanding their spawning and recruitment patterns throughout South Florida 
waters. Samples were collected bimonthly during 2007, at 5 stations on the western edge 
of the Gulf Stream, off Ft. Lauderdale, Florida. Preliminary analyses of these samples show 
that the total abundance of larvae increased twenty fold from Feb/March to May at sta-
tions 4 and 6 nautical miles offshore. The number increased nearly six fold from May to 
July at the nearer shore station and three fold at the offshore station. Based on preliminary 
data from a shipboard acoustic Doppler current profiler (ADCP), the Gulf Stream front 
separates these two locations during several of the sampling months, and this may con-
tribute to the abundance differences. The increases may also indicate active spawning dur-
ing March, April and May in the Florida Straits and transport via local currents to the Gulf 
Stream. The year-round presence of lobster larvae in the samples, and their mixed size 
classes, may indicate multiple temporal and spatial spawning and recruitment patterns.
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FORWARD ENERGY CASCADES OF SUB-MESOSCALE FRONTAL INSTABILITIES
The oceanic general circulation is forced at large scales and is unstable to mesoscale 
eddies. The large-scale and eddy flows are approximately in geostrophic balance.  
Geostrophic dynamics is characterized by an inverse energy cascade except for dissipation 
near the boundaries.  In this paper we confront the dilemma of how the general circula-
tion may achieve dynamical equilibrium in the presence of continuous large-scale forcing 
and the absence of boundary dissipation.  We do this with a forced horizontal jet with 
spatially uniform rotation, vertical stratification, and vertical shear in a horizontally peri-
odic domain, ie. a version of Eady’s (1949) flow carried to turbulent equilibrium.  A direct 
route to dissipation is presented that is essentially non-geostrophic in its dynamics, with 
significant submesoscale frontogenesis, frontal instability and breakdown, and forward ki-
netic and available potential energy cascade to dissipation. We present a new technique of 
computing available potential energy and its spectra that allows us to present a complete 
picture of the spatial and spectral energy budget. Explicitly computed forward cascades for 
both kinetic and available potential energy will be presented.

Moline, M. A., California Polytechnic State University, San Luis Obispo, USA, moline@
marine.calpoly.edu;

Orrico, C. M., Wet Labs Inc., Philomath, USA, cris@wetlabs.com;
Robbins, I. C., California Polytechnic State University, San Luis Obispo, USA, robbins@

marine.calpoly.edu;
Blackwell, S. M., California Polytechnic State University, San Luis Obispo, USA, black-

well@marine.calpoly.edu
SPATIAL AND TEMPORAL COHERENCE OF PLANKTONIC LAYERS
The layering of planktonic organisms are a common occurrence in coastal systems. 
These layers are formed by a combination of physical and biological forcing mechanisms 
and depend largely on the characteristics of the organisms themselves.  The coherence 
of these layers and their duration at a given location are also dependent on many of the 
same mechanisms, however has only recently gained attention.  As part of the Layered 
Organization of the Coastal Ocean program, an autonomous underwater vehicle (AUV) 
occupied the northeastern portion of Monterey Bay during 2006. Repeated missions over 
the same location allowed for quantification of plankton layers and their coherence in 
space and time.  In addition to the AUV mission, recent data from a time series station in 
San Luis Obispo Bay, CA will be shown to address these same questions from a temporal 
perspective.  These data highlight the potential to address the vertical interactions be-
tween planktonic groups and differential formation of layers between groups.
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CHARACTERIZATION OF KA-BAND SWATH ALTIMETRY PERFORMANCE FOR 
SURFACE WATER HYDROLOGY
Traditional radar altimetry has demonstrated the ability to retrieve surface water heights 
with decimeter accuracies along the nadir path.  However, a profiling sensor is insufficient 
to provide global monitoring of fresh water bodies.  In response, the WatER HM mission 
proposes a swath-based imaging altimeter to provide the key hydrologic variables needed 
for comprehensive river discharge and storage observations, specifically temporal height 
change, slope and spatial extent. In addition, key imaging capabilities provide classifica-
tion masks and data for topographic corrections. Initially, we identify the error sources 
that a near-nadir synthetic aperture radar interferometer, such as the KaRIN instrument 
proposed to meet the WatER requirements, would incur.  We then demonstrate that with 
appropriate calibration techniques, measurements of river stage with an accuracy of ap-
proximately 5 cm and river slope with an accuracy of 1 cm/1km are achievable.  Finally, we 
focus on methodologies for land/water and layover classification and limitations imposed 
due to temporal decorrelation of the water and local topography respectively.

Monahan, E. C., University of Connecticut, Groton, USA, edward.monahan@uconn.edu;
Vlahos, P., University of Connecticut, Groton, USA, penny.vlahos@uconn.edu;
Elmoznino, J., University of Connecticut, Groton, USA, jo_ailsa@yahoo.com
THE ROLE OF BREAKING WAVES IN ENHANCING THE RATE OF CHEMICAL 
REACTIONS IN OCEANIC SURFACE WATERS: DEDUCTIONS FROM A TIPPING 
BUCKET EXPERIMENT
When ocean waves break a portion of their energy is converted to the production of new 
bubble surfaces.   These surfaces are sites at which naturally occurring dissolved organic 
matter can collect. The energetic environments at the bubble-water boundary have been 
postulated to be favored sites for chemical transformations to occur. A series of tipping 
bucket experiments were conducted to test this hypothesis.  Tryptophan was used as a 
representative  DOM compound. Within an enclosed space, a microprocessor-controlled 
bucket of sea water was  tipped into a tank of sea water every minute for days to generate a 
bubble plume.   Water samples were periodically taken through a port in the tank lid, and 
the concentration of target chemical species were determined.   In a number of experi-
ments the rate of specific transformations during tipping runs was seen to significantly 
exceed the rate in control The average bubble, or whitecap, coverage of the surface of the 
water in the tank was determined so that the observed laboratory transformation rates 
could be associated with a particular sea state, inferring rates for other whitecap coverages.

Monfort, C. L., The Ohio State University, Columbus, USA, monfort.11@osu.edu;
Lippmann, T. C., The Ohio State University, Columbus, USA, lippmann.2@osu.edu;
Lillycrop, W. J., Joint Airborne Lidar Bathymetry Technical Center of Expertise, Kiln, 

USA, Jeff.Lillycrop@sam.usace.army.mil;
Sallenger, A. H., The United States Geological Survey, St. Petersburg, USA, asallenger@

usgs.gov;
Birkemeier, W. A., United States Army Corps of Engineers, Duck, USA, William.

Birkemeier@erdc.usace.army.mil
ASSIMILATION OF AIRBORNE IMAGERY WITH LIDAR FOR BATHYMETRIC 
ESTIMATION
One of the challenges to understanding coastal processes is overcoming the limitations of 
methods for quantifying large scale coastal behavior.  A particularly adaptive survey meth-
od for use in regional nearshore studies is airborne Lidar (Light Detecting and Ranging), 
which is able to densely sample both topographical and shallow bathymetric elevation 
data over large geographical regions.  Bathymetric Lidar is dependent on water clarity, and 
in the surf zone sediment and air bubbles entrained in the water column by wave breaking 
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compromise its ability to retrieve accurate bottom elevations.  This work attempts to use 
data assimilation techniques to improve the ability of current Lidar systems by estimating 
bathymetry in regions where it is unsuccessful in obtaining bottom returns.  This will be 
accomplished by comparing spatial wave dissipation patterns scaled from time-aver-
aged airborne imagery (collected by Lidar systems) with dissipation values estimated by 
a simple wave model.  An initial bathymetry is assumed in the surf zone, and differences 
between modeled dissipation and observed image pixel intensity patterns can be con-
verged by incrementally modifying the bathymetry (Van Dongeren, et al., Coastal Eng., 
submitted 2007).  Estimated bathymetric profiles along the North Carolina coastline will 
be presented , and comparisons made with data collected using traditional in situ methods 
at the USACE Field Research Facility in Duck, NC.

Monismith, S. G., Stanford University, Stanford, USA, monismith@stanford.edu;
Davis, K. A., Stanford University, Stanford, USA, kristen.davis@stanford.edu;
Genin, A., Hebrew University, Jerusalem, Israel, amatzia@vms.huji.ac.il;
Holtzman, R., University of California, Davis, USA, raholzman@ucdavis.edu;
Lindquist, N. L., University of North Carolina, Chapel Hill, Moorehead City, USA, 
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BENTHIC GRAZING ON A TROPICAL REEF
We discuss in situ measurements of benthic grazing made in 15 m of water on Conch Reef, 
Florida during the busy 2005 hurricane season. During our experiments we deployed 4 lines 
of samplers, collecting 20 samples simultaneously in a single low-pressure box deployed at 25 
m depth and connected to the surface. Carried out as part of an Aquarius mission, sampling 
was controlled by saturation divers operating out of the habitat who passed the samples to 
surface support divers for transport to the surface where filtration and processing were car-
ried out. At the same time, we had in place an extensive array of thermistors, ADCPs and 
ADVs to measure flows and near-bottom turbulence. Vertical profiles of chlorophyll a and 
phaeophytin derived from these samples generally show concentration boundary layers, with 
decreases in chlorophyll and increases in phaeophytin near the bed. Using the physical data, 
we were able to estimate fluxes to the bed of grazers through an assumed law of the wall eddy 
diffusivity. The benthic grazing (mass transfer) velocity, α, calculated this way, was found to in-
crease linearly with flow, with values as high as 80 m/day at a near-bed flow speed of 15 cm/s.

Montalvo, N. F., Center of Marine Biotechnology, Univ. Maryland Biotechnology Institute, 
Baltimore, USA, montalvo@comb.umbi.umd.edu;

Hill, R. T., Center of Marine Biotechnology, Univ. Maryland Biotechnology Institute, 
Baltimore, USA, hillr@umbi.umd.edu

IDENTIFICATION OF SPECIFIC BACTERIAL SYMBIONTS IN THE GIANT BARREL 
SPONGES, XESTOSPONGIA MUTA AND XESTOSPONGIA TESTUDINARIA

Microorganisms are associated with marine invertebrates such as corals, nudibranchs, 
squid, and sponges. Many sponge species contain dense and complex bacterial communi-
ties. Marine sponges therefore offer a unique system in which to explore complex bacterial 
associations with higher organisms. We examined the bacterial communities associated 
with two species of Xestospongia sponges. The first, X. muta, is found throughout the 
Caribbean, and the second, X. testudinaria, is found in the Indo-Pacific. We have studied 
the bacterial communities in these sponges using molecular and culture-based techniques 
and have found remarkable similarities between the bacterial communities of these two 
sponges from different oceans. Comparison of extensive clone libraries from these sponges 
has revealed bacterial groups in common between the sponges and not found in any other 
environment. Examples include the Acidimicrobidae and Chloroflexi groups, in which 
clones from the two sponges are more similar to each other than to any other published 
sequence in Genbank. This analysis helps to reveal sponge-specific bacterial symbionts. 

Montes, E., University of South Florida, College of Marine Science, St. Petersburg, USA, 
emontes@marine.usf.edu;

Muller-Karger, F. E., School of Marine Sciences and Technology, University of 
Massachusetts
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Soto, I., College of Marine Science, University of South Florida
Lorenzoni, L., College of Marine Science, University of South Florida
COUPLING OF SINKING BIOGENIC PARTICULATE FLUXES AND PRIMARY 
PRODUCTION IN THE EUPHOTIC ZONE OF THE CARIACO BASIN, VENEZUELA
Photosynthesis produces biomass within the euphotic zone, which eventually sinks 
through the water column as particulate organic matter (POM). This process removes 

CO2 from the atmosphere, significantly impacting global climate. For twelve years, the 
CARIACO (Carbon Retention in a Colored Ocean) time-series project has been studying 
the connections between primary production (PP) and the biogeochemistry of sinking 
particles in the Cariaco Basin, Venezuela, with moored sediment traps. Although this 
basin exhibits strong seasonal production cycles related to wind-driven upwelling, the flux 
of biogenic matter at depths below ~250 m is not significantly correlated to PP. To under-
stand the biogenic fluxes within the euphotic zone, deployments of drifting sediment traps 
in the Cariaco Basin were carried out between March and November 2007. Initial results 
show a connection between chlorophyll a concentrations and POM fluxes, suggesting that 
the flux of sinking material through the euphotic zone may be less affected by decomposi-
tion and dissolution than material reaching depths greater than ~250m. Significant differ-
ences between POM and carbonate flux rates were also observed, indicating that carbon-
ate fluxes may be affected by other variables.

Montoya, J. P., Georgia Tech, Atlanta, USA, montoya@gatech.edu;
Zehr, J. P., UC Santa Cruz, Santa Cruz, USA, zehrj@ucsc.edu
NITROGEN FIXATION IN BLUE WATER:  WHO, WHERE, AND HOW MUCH?
A growing body of geochemical and biological evidence indicates that nitrogen-fixing 
(diazotrophic) plankton make a major contribution to the nutrient budget of oligotrophic 
waters. Regional variation in the isotopic composition of organic matter and the elemental 
stoichiometry of inorganic nutrients in the water column both provide insight into the 
large-scale biogeography of diazotrophy. The distribution, identity, and activity of the or-
ganisms responsible for fixing nitrogen all remain poorly constrained and undersampled, 
though data from recent cruises in the tropical North Atlantic and Southwest Pacific are 
revealing basin-scale variations in the relative activity of the major diazotroph groups as 
well as finer-scale shifts in diazotroph community composition. Typical rates of oceanic 
nitrogen fixation in oligotrophic waters appear to be on the order of tens to hundreds of 
micromoles m-2 d-1, but rates as high as 3 to 4 millimoles N m-2 d-1 have been documented 
for both large (e.g., Trichodesmium and diatom-diazotroph associations) and small (uni-
cellular) diazotrophs. We will discuss these recent findings in the context of the overall 
contribution of nitrogen fixation to new production in the oligotrophic ocean.

Mooers, C. N., RSMAS/University of Miami, Miami, USA, cmooers@rsmas.miami.edu;
Wu, X., RSMAS/University of Miami, Miami, USA, xwu@rsmas.miami.edu;
Bang, I., RSMAS/University of Miami, Miami, USA, ibang@rsmas.miami.edu
VOLUME, HEAT, AND SALT TRANSPORTS THROUGH PRINCE WILLIAM 
SOUND, ALASKA
Prince William Sound (PWS), Alaska is a semi-enclosed sea whose seasonal circulation 
and stratification are under the influence of complex bottom topography; its two straits 
(of equal cross-sectional area but unequal depth and width); and atmospheric, tidal, and 
offshore forcing. With POM as the numerical engine, the quasi-operational EPWS/NFS 
{Extended Prince William Sound Nowcast/Forecast System (http://epws-nfs.rsmas.miami.
edu)} has simulated the circulation and mass fields for several years using realistic synoptic 
forcing and mesoscale resolution (ca.1 km, 26 sigma levels).  The simulations are used 
to analyze the mean and eddy volume, heat, and salt transports through PWS. Monthly 
means for the deeper, narrower strait indicate two-layered flow  (upper layer outflow and 
lower layer inflow) in winter, largely two-layered (but reversed flow) in spring,  and  three-
layered flow (upper layer inflow, intermediate layer outflow, and lower layer inflow) in 
summer and autumn. [The monthly mean flows for the shoaler, wider strait are similar but 
not so distinct.] Hence, the mass, heat, and salt budgets cannot generally be balanced with 
a simple throughflow and there must be substantial mixing in the PWS interior.

Moore, E. A., Boston University, Boston, USA, emoore2@bu.edu;
Kurtz, A. C., Boston University, Boston, USA, kurtz@bu.edu
STRONTIUM BUDGET FOR THE FLY RIVER, PAPUA NEW GUINEA
Sr isotopes trace weathering processes from the watershed level to global scales. Small, moun-
tainous rivers like those draining the highlands of Papua New Guinea are disproportionately 
large sources of sediment and may be similarly significant in terms of weathering-induced 
consumption of atmospheric CO2. Bedrock 87Sr/86Sr ratios in the Fly-Strickland headwaters 
range from 0.703 (Miocene and Quaternary volcanics) to 0.708-709 (Miocene limestone) to 
0.715 (Jurassic mudstones). Fly River waters measured at Boston University’s TIMS facility 
have uniform 87Sr/86Sr ratios of 0.70835-0.70839 (± 0.000015). The Strickland River, despite 
abundant nonradiogenic volcanics outcropping in its headwaters, has 87Sr/86Sr ratios indistin-
guishable from the main stem of the Fly, which lacks volcanic rocks. Preliminary data suggest 
that floodplain tributaries may contribute slightly less radiogenic Sr (0.70828) but these waters 
do not significantly impact the river’s Sr budget. These observations suggest that virtually 
all of the Sr load, and a significant fraction of the river’s alkalinity, comes from weathering of 
Miocene limestones. Therefore, while the river caries an enormous solute load, much of this 
may be insignificant in terms of long-term CO2 sequestration.

Moore, E. K., Chesapeake Biological Laboratory, Solomons, USA, moore@cbl.umces.edu;
Harvey, H. R., Chesapeake Biological Laboratory, Solomons, USA, harvey@cbl.umces.edu
LINKING GEOCHEMICAL AND  PROTEOMICS  APPROACHES TO 
CHARACTERIZE SEDIMENTARY PROTEINS AND MECHANISMS FOR PROTEIN 
PRESERVATION
Protein comprises the largest compartment of organic nitrogen in phytoplankton, yet its 
potential to contribute to the large pool of organic nitrogen in marine sediments remains 
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unknown. It has been shown that the majority of marine particulate organic nitrogen is am-
ide linked material, and that amino acids represent the most identifiable portion of organic 
nitrogen in sediments, which suggest protein as a potential source.  Recently, osteocalcin 
from 42 ka fossil horse was sequenced and identified, demonstrating that proteins can sur-
vive over long time scales when encased in mineral matrices.  We have adapted proteomic 
methods for extraction, cleanup, recovery, and peptide mapping to examine proteins in 
marine sediments. Cytochrome C has been used as a model protein to examine the kinetics 
of degradation and possible products for preservation. Preliminary results have shown that 
peptides can be recovered from complex sediment samples, and that tandem mass spec-
trometry can be applied to evaluate potential mechanisms for preservation.

Moore, J. K., University of California, Irvine, Irvine, USA, jkmoore@uci.edu;
Krishnamurthy, A., University of California, Irvine, Irvine, USA;
Doney, S. C., Woods Hole Oceanographic Institution, Woods Hole, USA;
Mahowald, N., Cornell University, Ithaca, USA
THE INFLUENCE OF EXTERNAL IRON INPUTS ON MARINE ECOLOGY AND 
BIOGEOCHEMICAL CYCLES
Mineral dust deposition to the oceans is a key source of dissolved iron to marine eco-
systems.  However, there are large uncertainties associated with both the total mass of 
dust deposition and with the solubility of the iron within the dust particles.  Utilizing the 
global-scale Biogeochemical Elemental Cycling (BEC) ocean model, we examine the sensi-
tivity of marine ecosystem dynamics and associated carbon cycling to spatial and temporal 
variations in iron inputs from the atmosphere.  The BEC model includes multiple poten-
tially growth-limiting nutrients and phytoplankton functional groups, explicit iron cycling, 
and a sedimentary source for dissolved iron.  Recent observations suggest that the solubil-
ity of iron in mineral dust deposited to the HNLC regions can range as high as 10-30%.  
We examine the impacts of a spatially varying iron solubility in mineral dust (compared 
with the typically assumed low, constant solubility of 1-2%) on phytoplankton community 
structure, nutrient limitation patterns, and the rates of nitrogen fixation, export produc-
tion, and air-sea CO2 exchange.
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Hardy, D., University of Southern Maine, Portland, USA
PHYSIOLOGICAL RESPONSE OF PROCHLOROCOCCUS IN P-LIMITED 
CHEMOSTATS AND ON-DECK NUTRIENT ENRICHMENT EXPERIMENTS
In some regions of the world’s oceans where marine cyanobacterium Prochlorococcus 
dominate, phosphorus (P)-limitation is a regular occurrence.  It is not clear, how-
ever, whether Prochlorococcus populations (or some ecotypes) are P-limited or have 
a competitive advantage under P limitation.  Studies on P-stress response of vari-
ous Prochlorococcus ecotypes revealed differences in their ability to utilize organic P 
sources and in alkaline phosphatase activity (APA), and these differences are reflected 
in genome content. This raises the question of what differentiates the P physiology of 
Prochlorococcus ecotypes and whether natural populations experience P limitation.  To 
begin exploring these questions, P-limited chemostats of Prochlorococcus MED4 (HLI) 
were established and uptake kinetic experiments carried out.  These results indicate that 
MED4 has a rapid uptake rate for P when grown under P-limiting conditions but is not 
more efficient at P uptake than other marine picophytoplankton.  Also, increased P-uptake 
rates do not occur at the same time as increases in APA.  On-deck nutrient enrichment 
studies in oligotrophic western Pacific indicate that Prochlorococcus populations grew 
and increased their APA in response to ATP but not inorganic P additions.

Moore, R. M., Dalhousie University, Halifax, Canada, robert.moore@dal.ca;
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DISSOLVED HYDROGEN MEASUREMENTS AND THEIR RELATIONSHIP TO 
NITROGEN FIXATION IN THE EQUATORIAL PACIFIC: RESULTS FROM THE 
CMORE-BULA CRUISE
Dissolved hydrogen was measured in surface waters samples and vertical profiles during 
the CMORE-BULA cruise between Fiji and Hawaii in April 2007. The primary objective 
of this study was to determine whether nitrogen fixation is the main process responsible 
for the supersaturated levels of dissolved hydrogen that have been observed in the low-
latitude surface ocean. Evidence of a correlation between hydrogen concentrations (or net 
production rates) and rates of nitrogen fixation as measured by N15 assimilation could 
offer the possibility of a near real-time measurement that would have value in mapping 
oceanic nitrogen fixation. A hydrogen proxy could assist in guiding isotopic measure-
ments or in interpolating between such measurements. Hydrogen concentrations andsat-
uration levels will be reported together with their relationship with isotopic measurements 
of nitrogen fixation rates. Assessments will be made of the sampling requirements for 
dissolved hydrogen and of the potential of these measurements to aid the quantification of 
nitrogen fixation.

Moore, S. E., NOAA/AFSC, Seattle, USA, sue.moore@noaa.gov;
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ARE GRAY WHALES AND WALRUS RESPONDING TO ‘TIPPING POINTS’ IN 
SEASONAL SEA ICE EXTENT?
Observations indicate that sea ice declines are influencing the phenology of gray whales 
and walruses in the western Arctic.  A 17-fold reduction in gray whale sighting rate in 
the northern Bering Sea and acoustic evidence for whales over-wintering in the Beaufort 
Sea suggest that whales are foraging in the Chukchi/Beaufort and remaining there longer. 
For walrus, the retreat of sea ice rafts them beyond productive Chukchi shelf waters. 
Responses to ice edge retreats have included pup separation and the unprecedented oc-
currence of walrus hauling out on land along the northwestern Alaskan coast. Most IPCC 
AR4 climate models predict a >40 % loss of sea ice area by 2050 relative to 1979-1999. But 
in 2007, a convergence of natural climate influences created an Arctic sea ice area mini-
mum which was 38 % below the 1979-2000 average. The major uncertainty is whether the 
present loss of sea ice will continue. That is, have we crossed a tipping point whereby eight 
years of warm conditions and reduced sea ice cover has altered western Arctic ecosystems 
sufficient to impact top predators.

Moore, S. K., University of Washington, School of Oceanography, Seattle, WA, USA, 
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LARGE-SCALE CLIMATE VARIABILITY AND PARALYTIC SHELLFISH TOXINS 
IN PUGET SOUND SHELLFISH ON INTERANNUAL TO INTERDECADAL 
TIMESCALES
Observations of paralytic shellfish toxins (PSTs) in Puget Sound shellfish from 1957 are 
used as a proxy to describe Alexandrium catenella bloom dynamics and examine the 
influence of large-scale patterns of climate variability on interannual to interdecadal times-
cales. Contrary to previous findings, ENSO variations were not correlated with PST con-
centrations in shellfish. This is due to a mismatch in the timing of ENSO teleconnections 
with the Northwest and the typical seasonality of toxicity in Puget Sound. Shellfish toxicity 
appears to co-vary with phases of the Pacific Decadal Oscillation (PDO) and the sea tem-
perature window of optimal growth conditions for A. catenella. However, the 50 to 70 year 
periodicity of PDO is longer than the historical record of shellfish toxicity which limits the 
statistical analysis of this relationship. Profiles of benthic cysts of A. catenella in sediments 
from a 40 cm long core from Sequim Bay co-vary with local shellfish toxicity from 1977. 
Preliminary results from an analysis of a 198 cm long core, also from Sequim Bay, suggest 
that the relationship of cyst occurrence with PDO can be examined over a much longer 
window of time. By extrapolating mechanisms leading to shellfish toxicity on smaller and 
more localized scales, we predict that rising water temperatures associated with anthropo-
genic global warming may promote earlier and longer lasting toxic events in Puget Sound.
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DESIGN AND APPLICATION OF AN UNATTENDED MOORED OBSERVATORY IN 
THE LOWER DELAWARE BAY
In April 2007 we deployed an unattended mooring observatory in the lower Delaware Bay 
to monitor the chemistry of the bay. The observatory was equipped with an electrochemi-
cal analyzer (using gold-amalgam micro-electrodes to measure dissolved oxygen concen-
trations), CTD, combination fluorometer/nephelometer and an above-water PAR sensor. 
Data were collected throughout the summer. Oxygen and salinity data were collected 
from two depths (1m and 6m) by pumping water from depth through a flow cell every 
0.5 hours, while fluorescence, turbidity and temperature data were only collected at 1m 
depth. The system was controlled by a computer housed within the observatory, and com-
municated to shore using a SWAP wireless radio system. Power for the observatory was 
maintained by a combination of solar and wind power.  The highest oxygen concentra-
tions were observed at low tide, indicating higher rates of production within the Delaware 
Bay than in the coastal Atlantic Ocean (high tide water), as expected based on previous 
shipboard studies. We present a time-series analysis of the data from summer 2007 and a 
preliminary model of productivity in the lower Delaware Bay.

Mopper, K., Old Dominion University, Norfolk, USA, kmopper@odu.edu;
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ABSORBANCE SPECTRAL SLOPES AND SLOPE RATIOS AS INDICATORS OF 
MOLECULAR WEIGHT AND SOURCES OF ESTUARINE CDOM
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We present a new approach for parameterizing dissolved organic matter (DOM) ab-
sorbance spectra. Two distinct spectral slope regions (275-295 nm and 350-400 nm) 
within log-linearized absorbance spectra were used to compare DOM from contrast-
ing water types, ranging from wetlands (Great Dismal swamp and Suwannee River) to 
photobleached oceanic water (Sargasso Sea).  Based on DOM size-fractionation studies 
(ultrafiltration and size exclusion chromatography), we found that the slope of the 275-295 
nm region and the ratio of these slopes (Rs = 275-295 nm slope : 350-400 nm slope) were 
related to DOM molecular weight (MW) and to photochemically-induced shifts in MW. 
Along an axial transect in the Delaware Estuary, large variations in Rs were measured, 
probably due to photo-degradation and microbial alteration of chromophoric DOM 
(CDOM) as terrestrially-derived DOM transits through the estuary. Further, Rs varied by 
over a factor of 14 between DOM-rich wetland waters and Sargasso Sea surface waters. 
Currently, there is no consensus on a wavelength range for log-linearized absorbance 
spectra. Based on our results, we suggest that the 275-295 nm slope be routinely reported 
in future DOM studies.

Moran, S. B., University of Rhode Island/Graduate School of Oceanography, Narragansett, 
USA, moran@gso.uri.edu;
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EDUCATING FUTURE BUSINESS LEADERS IN GLOBAL CHANGE OPPORTUNITIES
Climate change represents a major challenge and opportunity to a broad range of busi-
nesses and the global economy. While ‘sustainability’ is increasingly part of a business 
school’s curricula, ocean and climate science have yet to be included in these education 
programs. There is a growing demand for individuals with business and science skills 
to develop business models to manage and capitalize on global change opportunities. 
A new program is being developed at URI that will merge an MBA with a Master’s of 
Oceanography (MBA-MO). The two-year degree is designed for students with under-
graduate training in science and engineering who want to develop management skills and 
prepare themselves for the opportunities and challenges of our changing environment. 
Science and engineering majors comprise on average, 20% (40,000) of all GMAT exams 
per year, indicating the potential market, which is in addition to traditional M.Sc. ocean-
ography applicants. The degree would be particularly beneficial to those pursuing business 
or management careers in the fields of energy, ocean technology and engineering, hazard 
risk management, water resources, fisheries, and ocean and human health.
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MAJOR RIVER PLUMES IN THE TROPICAL OCEAN: PHYSICAL AND 
BIOGEOCHEMICAL EXPRESSION
The Caribbean and Western Tropical Atlantic receive massive inputs of Orinoco and 
Amazon River water carrying a load of organic and inorganic materials into waters char-
acteristically devoid of these. The magnitude of riverine impact became evident as remote 
sensing became an ocean color monitoring tool. These observations depict riverine 
plumes, containing dissolved organic matter and phytoplankton well above background 
concentrations, being advected into the oligotrophic ocean. Subsequent research revealed 
that riverine intrusions radically modulate trophic balance and activity through changes in 
plankton abundance, composition and size distribution and last but not least: availability 
of solar irradiance. Moreover, riverine influence responds to climate processes and oceanic 
mesoscale processes bringing about significant spatial and temporal variability at annual 
and interannual scales. We discuss observations of physical and biogeochemical gradients 
in the Orinoco River Plume in the above context.

Moret-Ferguson, S. E., Sea Education Association, Woods Hole, USA, skyemoret@gmail.com;
Siuda, A. N., Sea Education Association, Woods Hole, USA, asiuda@sea.edu;
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SPATIAL AND TEMPORAL VARIABILITY IN ZOOPLANKTON DENSITY OF EAST 
PACIFIC SURFACE WATERS

Zooplankton provide fundamental links in marine food webs, and their distributions have 
long been used to define biogeographic boundaries. For the past six years, Sea Education 
Association has traveled an annual cruise track in the East Pacific comprised of six regional 
transects: 1) San Diego, CA to Mexico, 2) Mexico to Tahiti, 3) Tahiti to Hawaii, 4) Hawaiian-
Equatorial circuit, 5) Hawaii to West Coast, U.S. and 6) West Coast, U.S. track ending in San 
Diego, CA. Over 1200 neuston net (1 x 0.5 meter, 333 um mesh) tows were conducted during 
51 cruises from October 2001 through December 2007. Zooplankton density trends across 
the entire Pacific cruise track included a doubling of the mean from day to night, and positive 
correlations with extracted chlorophyll-a and phosphate concentrations. Highest densities 
were associated with frontal boundaries. However, differences among regional transects were 
observed in patterns of inter-annual and geographic variation.

Morey, S. L., Florida State University, Tallahassee, USA, morey@coaps.fsu.edu;
Dukhovskoy, D. S., Florida State University, Tallahassee, USA, ddmitry@coaps.fsu.edu;
Bourassa, M. A., Florida State University, Tallahassee, USA, bourassa@coaps.fsu.edu
CONNECTIVITY BETWEEN VARIABILITY OF THE APALACHICOLA RIVER 
FLOW AND THE BIOPHYSICAL OCEANIC PROPERTIES OF THE NORTHERN 
WEST FLORIDA SHELF
Maps of satellite-derived estimates of monthly-averaged chlorophyll a concentration over 
the northern West Florida Shelf show high interannual variability concentrated near the 
coastline and extending at least 150 km offshore over this wide shelf in a tongue-like pat-
tern from the Apalachicola River during the late winter through early spring. The spatial 
pattern of these anomalies encompasses clusters of spawning habitats for regionally im-
portant finfish. The chlorophyll concentration anomalies are consistent with variations in 
the flow rate of the Apalachicola River at interannual time scales, which are linked to pre-
cipitation anomalies over the watershed. This study examines the interannual variability 
of the watershed - river - ocean system and mechanisms by which interannual terrestrial 
climate variability is linked with variability over the northern West Florida Shelf. A series 
of numerical model experiments shows that intermittent episodes of offshore transport 
of the Apalachicola River plume across the inner shelf under upwelling-favorable winds 
provides the physical mechanism for connecting the variability of the river discharge with 
oceanic variability over the middle and outer shelf.

Morgan-Smith, D., Old Dominion University, Norfolk, VA, USA, dmorgan@odu.edu;
Bochdansky, A. B., Old Dominion University, Norfolk, VA, USA, abochdan@odu.edu;
Herndl, G. J., Royal Netherlands Institute for Sea Research , Den Burg, Netherlands, 

herndl@nioz.nl;
Van Aken, H. M., Royal Netherlands Institute for Sea Research , Den Burg, Netherlands, 

aken@nioz.nl
QUANTIFICATION AND CHARACTERIZATION OF DEEP-SEA EUKARYOTIC 
COMMUNITIES BASED ON MORPHOLOGY AND FLUORESCENCE IN SITU 
HYBRIDIZATION WITH A ROBOTIC MICROSCOPE
The pelagic deep ocean is the largest habitat on earth, yet we know very little about the 
distribution and activity of protists in this environment. Flagellates, for instance, which are 
responsible for controlling bacterial abundance in the surface ocean, and which are major 
players in the material and energy transfer of pelagic food webs, have not been studied 
to any significant extent in the deep sea. For this project, water samples were taken in 
the eastern subtropical North Atlantic at depths ranging from 100m to 5000m and were 
filtered onto membranes which underwent tyramide signal amplification fluorescence in 
situ hybridization (TSA-FISH, also known as CARD-FISH) using oligonucleotide probes 
of eukaryote-specific sequences. These filters were then scanned for positive TSA-FISH 
and DAPI signals using an epifluorescence microscope with a robotic stage. We compared 
filters across depth and geographic area in terms of abundance of eukaryotes and by com-
munity composition based on DAPI nuclear morphology. In comparison to prokaryotes, 
numbers of eukaryotes drop off disproportionately with depth.

Moriceau, B., MSRC, Stony Brook University, Stony Brook, USA, bmoriceau@notes.
cc.sunysb.edu;

Passow, U., AWI , bremerhaven, Germany;
Gallinari, M., LEMAR, IUEM, Plouzane, France;
Laruelle, G. G., Utrecht University, Utrecht, Netherlands;
Van Cappellen, P., Utrecht University, Utrecht, Netherlands;
Garvey , M., AWI, bremerhaven, Germany;
Soetaert , K., NIOO, yerseke, Netherlands;
Armstrong, R., MSRC, Stony Brook University, Stony Brook, USA;
Ragueneau, O., LEMAR, IUEM, Plouzane, France
BIOGENIC SILICA RECYCLING IN AGGREGATES AND FECAL PELLETS IS 
SLOWER THAN IN FREE CELLS
Shallow-water biogenic silica (bSiO2) recycling is the main source of silicic acid (dSi) in 
the open ocean. Even though diatoms sink mostly in the form of aggregates and fecal pel-
lets, bSiO2 dissolution rates used to reconstruct bSiO2 profiles are generally measured on 
free cells. Our experimental results show that in aggregates and in fecal pellets, initial dis-
solution rates of diatom frustules were 2 to 3 times lower than rates for free cells. Results 
from modelling experiments suggest that this is the result of high viability of diatoms 
and elevated dSi concentrations inside aggregates; the latter may in turn be due to dSi 
adsorption on the aggregate matrix. bSiO2 flux profiles at 8 sites in the global ocean were 
accurately reconstructed using bSiO2 dissolution rates and sinking rates of two classes of 
sinking particles: large particles (aggregates + fecal pellets), and small particles (free cells). 
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Particle-dynamic controls on the depth of Si recycling, as well as consequences for the 
ballast theory and the silicate pump, will also be discussed.

Morin, J. P., University of South Carolina / Geological Sciences, Columbia, USA, jmorin@
geol.sc.edu;

Voulgaris, G., University of South Carolina / Geological Sciences, Columbia, USA, gvoul-
garis@geol.sc.edu;

Perales, H., University of South Carolina / Geological Sciences, Columbia, USA, hpera-
les@geol.sc.edu;

Moore, T., Skidaway Institute of Oceanography, Savannah, USA, trent.moore@skio.usgs.edu
A LONG-TERM REAL TIME SEABED MORPHOLOGY EVOLUTION 
MONITORING SYSTEM IN THE SOUTH ATLANTIC BIGHT
A long-term real time sea bed morphology monitoring system has been established on the 
middle continental shelf in the South Atlantic Bight as part of the SEACOOS observation 
system and now in support of the BOTTOMS-UP project.  The system is composed of an 
Imagenex Model 881 digital rotating imaging system (2.25 MHz) connected through 1.5 
km of cable to a power and controller unit housed on the R2 Naval platform (SABSOON).  
The system collects high resolution images of the seabed composed of echo intensi-
ties along 6 meter long radials with resolution of 0.3 degrees. Data are acquired hourly, 
transmitted via microwave antenna to shore, to Skidaway Institute via T1 land line, and 
forwarded to the University of South Carolina over the internet.  Raw images are recti-
fied and processed using a 2-dimensional fast fourier transform algorithm providing 
wavelength and ripple orientation values.  Post-data collection image processing allows 
evidence of bioturbation to be identified as well. The long-term data base (since April 
2007) is used for evaluation of time-dependent ripple evolution models. System design, 
data analysis and example images will be presented.

Mork, K. A., Institute of Marine Research, Bergen, Norway, kjell.arne.mork@imr.no;
Skagseth, O., Institute of Marine Research, Bergen, Norway, oystein.skagseth@imr.no
VOLUME, HEAT AND SALT FLUXES IN THE NORWEGIAN SEA TOWARD THE 
ARCTIC DERIVED FROM ALTIMETER AND HYDROGRAPHIC DATA
The flow of the warm and saline water from the North Atlantic and into the Norwegian Sea 
is vital for the climate in the Nordic Seas and Arctic. The inflow in the Norwegian Sea, the 
Norwegian Atlantic Current, consists of two branches. While the variability and forcing of 
the inner branch has been resolved based on long-term current measurements, knowledge 
of the outer branch is poor. In this work we have estimated the total northward fluxes in the 
Norwegian Atlantic Current by combining altimetry, repeated hydrographic transect and 
new theories of the bottom current. The total fluxes of volume, heat and salt show an in-
crease from 1992 to present due to an increase in the outer branch. The different contribu-
tors to the fluxes such as sea surface level, bottom and baroclinic velocities are compared.

MORRIS, D. P., Lehigh University, Department of Earth and Environmental Sciences, 
Bethlehem, USA, dpm2@lehigh.edu;

BELMONT, P., Lehigh University, Department of Earth and Environmental Sciences, 
Bethlehem, USA, pwb3@lehigh.edu

PENETRATION OF UV RADIATION IN STREAMS OF EASTERN PENNSYLVANIA, 
USA: TOPOGRAPHIC CONTROLS AND THE ROLE OF SUSPENDED 
PARTICULATES
Attenuation of UVR in stream is determined by the concentration and optical properties 
of suspended sediment and dissolved DOC. We document the baseflow optical environ-
ment of 37 first and second order tributaries from the Lehigh River watershed, eastern 
Pennsylvania. We observed a wide range of attenuation coefficients (Kd380: 0.68 - 151.1 
m-1, Kd320: 0.95 - 316.2 m-1) and 1% transmission depths (2 cm - 147 cm). We also 
quantified the role of particulate material, which generally accounted for 20% Â± 10% of 
total UVB attenuation. Basin morphology (as mean watershed slope) was significantly 
correlated with Kd320 (r2 = 0.68, P < 0.0001), DOC concentration (r2 = 0.65, P < 0.0001), 
and DOC Fluorescence Index (r2 = 0.71, P < 0.0001).  The fact that these relationships are 
robust across a variety of watersheds that differ in land use, forest coverage, and wetland 
coverage, indicates that it is the coevolution of hillslope form and processes that domi-
nates the conditions for stream optical environments. Agricultural land use exerts a sec-
ondary, but discernable effect on DOC concentration in watersheds devoid of wetlands.

Morris, P. J., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, pjmorris@noc.soton.ac.uk;

Sanders, R., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, rics@noc.soton.ac.uk;

Turnewitsch, R., The Scottish Association for Marine Science, Oban, United Kingdom, 
Robert.Turnewitsch@sams.ac.uk;

Thomalla, S., University of Cape Town, Cape Town, South Africa, sandy_thomalla@
yahoo.com

234TH-DERIVED PARTICULATE ORGANIC CARBON EXPORT FROM AN ISLAND-
INDUCED PHYTOPLANKTON BLOOM IN THE SOUTHERN OCEAN
The efficiency of artificially induced blooms in HNLC regions to sequester carbon to 
mesopelagic depths is still an open question and has consequently led to the study of natu-
rally iron fertilised regions. The Southern Ocean Crozet Is (52°E, 46°S) is one such region 
and during the austral summer of 2004/5 234Th-derived POC export was measured in the 

annual Crozet Is bloom. Satellite imagery distinguished the high-chlorophyll bloom (max 
concentration = 4 µg l-1) from a low-chlorophyll control region (typical concentration = 
0.3 µg l-1). POC export was initially 15 mmol C m-2 d-1 in the bloom region, compared 
with 5 mmol C m-2 d-1 in the non-bloom region. After a moderately small bloom at the 
control stations (max concentration = 0.7 µg l-1) the spatial variability in POC export was 
lost, resulting in equally high levels of POC export (ca. 20 mmol C m-2 d-1) throughout the 
study region. Comparison of 234Th-derived POC export with estimates of new production, 
calculated from nitrate budgets, revealed evidence for a decoupling of new and export 
production, with this effect most apparent within the bloom area. In addition to method-
ological issues this apparent decoupling of new and export production could be due to a 
buildup of DON within the bloom region, thus reducing the amount of POC available for 
export to mesopelagic depths.

Morrison, J. R., University of New Hampshire, Durham, USA, Ru.Morrison@unh.edu;
Trowbridge, P., New Hampshire Estuaries Project, Durham, USA, PTrowbridge@des.state.

nh.us;
Gregory, T. K., University of New Hampshire, Durham, USA, tkn3@unh.edu;
Novak, M. G., University of New Hampshire, Durham, mnovak@cisunix.unh.edu
HYPERSPECTRAL AIRBORNE REMOTE SENSING FOR ASSESSING WATER 
QUALITY AND CLARITY IN THE GREAT BAY ESTUARY OF NEW HAMPSHIRE
Development of numeric criteria for water quality management to ensure ecosystem 
health is one of the goals of coastal resource managers.  US EPA guidance for these criteria 
promotes maintaining eelgrass habitat with minimum water clarity based on a concep-
tual model of phytoplankton shading eelgrass.  Eelgrass is critical habitat in Great Bay, 
New Hampshire USA, and its protection is central to NH Department of Environmental 
Services nutrient criteria development.  However, data collected during a multi-year 
boat sampling effort shows little correlation between water clarity and phytoplankton 
abundance.  The UNH Coastal Observing center established the Great Bay Coastal Buoy 
in 2005 as part of the Integrated Ocean Observing System (IOOS) to provide a compre-
hensive suite of observations.  Buoy light attenuation measurements suggest that factors 
unrelated to nutrient enrichment may be responsible for the majority of the eelgrass 
shading (e.g., sediment resuspension and CDOM).  Here we discuss how airborne hyper-
spectral remotely sensed information collected during 2007 has been used to expand on 
the temporally rich buoy data to provide spatially rich information relevant to the goals of 
regional coastal managers.

Morse, R. E., Old Dominion University, Norfolk, USA, remorse@odu.edu;
Mulholland, M. M., Old Dominion University, Norfolk, USA, mmulholl@odu.edu;
Egerton, T. A., Old Dominion University, Norfolk, USA, tegerton@odu.edu;
Marshall, H. G., Old Dominion University, Norfolk, USA, hmarshal@odu.edu
DINOFLAGELLATE BLOOM DYNAMICS AND PATTERNS OF NUTRIENT 
UPTAKE IN A SHALLOW EUTROPHIC ESTUARY
The Lafayette River is a shallow eutrophic sub-estuary of Chesapeake Bay that frequently 
experiences algal blooms. We sampled the Lafayette River on a daily basis for a period 
of 54 days in fall 2005 and 34 days in spring 2006 to better understand the initiation and 
progression of dinoflagellate blooms. In September, little N uptake was measured as a 
Gymnodinium sp. bloom was forming despite high levels of DIN. Uptake rates increased 
as the bloom progressed and NO2 was the main form of N taken up. Near the end of the 
bloom N uptake rates decreased. In the spring, NH4 was the dominant form of N taken 
up. Total N uptake increased as the bloom progressed and the relative uptake of the differ-
ent N compounds tested did not change. NO3 concentrations were high before the bloom 
due to rainfall, but dissipated prior to bloom formation; consequently, little NO3 uptake 
was measured during the bloom. This study suggests that dinoflagellates are well adapted 
to their environment, nutritionally flexible, and there may be no â€˜smoking gun’regarding 
nutrient controls on bloom formation.

Morton, P. L., Old Dominion University, Norfolk, VA, USA, pmorton@odu.edu;
Carrasco, G. G., Old Dominion University, Norfolk, VA, USA, gcarrasc@odu.edu;
Donat, J. R., Old Dominion University, Norfolk, VA, USA, jdonat@odu.edu;
Milne, A., Florida State University, Tallahassee, FL, USA, amilne@fsu.edu;
Landing, W. M., Florida State University, Tallahassee, FL, USA, wlanding@fsu.edu
ATMOSPHERIC VERSUS MARGIN SOURCES OF TRACE METALS TO THE 
NORTH PACIFIC OCEAN
Atmospheric deposition of Asian dust can supply several trace metals to the North Pacific.  
However, lateral transport from the continental margin could also be a key source.  We 
participated in the IOC 2002 North Pacific cruise whose water sampling scheme enables 
us to compare these sources and provide insight into their relative influences on trace 
metal inputs. Surface and depth profile samples were collected and analyzed for total dis-
solved concentrations of Fe, Zn, Co, Cd, Mn, Cu, Ni and Pb.  Concentration trends will be 
compared to various tracers to determine each source’s influence on trace metal profiles.  
Preliminary results suggest that both atmospheric deposition and margin lateral transport 
can be significant sources of several trace metals to the open Pacific, depending on loca-
tion and other environmental factors.  Possible biological responses to trace metal inputs 
from the different sources will also be discussed.  While trace metal supply is important, 
other factors such as dust solubility, in situ transformations, and organic complexation will 
influence the availability of micronutrient trace metals.
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Moseman, S. M., Scripps Institution of Oceanography, San Diego, USA, smoseman@ucsd.edu
DOES MICROBIAL DIVERSITY MAINTAIN NITROGEN FIXATION IN A COASTAL 
WETLAND OF TIJUANA ESTUARY IMPACTED BY SEDIMENTATION AND 
NUTRIENT LOADING?
Sedimentation is a growing and complex threat to coastal ecosystems. In Tijuana Estuary 
(CA), winter rains can carry catastrophic loads of sediment and nitrogen-rich sewage into 
wetlands. Nitrogen fixing bacteria offer insights regarding potential wetland ecosystem 
response to sedimentation impacts, such as those expected from the pending Triple 
Border Fence. A manipulative field experiment was performed to test the independent 
and combined effects of sediment and nitrogen-loading on nitrogen-fixing microbes in 
the cordgrass (S. foliosa) and unvegetated zones of the (8 year old) restored Friendship 
Marsh at Tijuana Estuary. Combined sediment and nitrogen inputs produced significant 
declines in nitrogen fixation (acetylene reduction) rates after 2 and 17 days (t7=1.97, 
p=0.04 and t8=1.84, p=0.05). However, neither diversity nor composition of nitrogen fix-
ers, measured via T-RFLP (terminal restriction length polymorphism) with the nifH gene, 
was significantly affected. In the unvegetated zone, nitrogen fixation rates were stimulated 
after 17 days in plots with only nutrient additions (t9=

-1.84, p=0.05). Thus, despite robust 
diversity, sedimentation and nutrient-loading can affect microbially-mediated functions, 
revealing potential for pervasive impacts of Triple Border Fence construction on wetlands 
in Tijuana Estuary.

Moss, A. G., Auburn University, Auburn, USA, mossant@auburn.edu;
Smith, K., Auburn University, Auburn, USA, smitkhr@auburn.edu;
Donovan, E. W., Auburn University, Auburn, USA, donovew@auburn.edu;
Adams, L. E., Auburn University, Auburn, USA, adamsla@auburn.edu
MICROBES ASSOCIATED WITH THE COASTAL CTENOPHORE MNEMIOPSIS LEIDYI.
An epiparasitic, mixotrophic dinoflagellate, one of an assemblage of protist parasites of the 
ctenophore Mnemiopsis leidyi (Hydrobiologia 451:295), has been unequivocally identi-
fied by SSU rDNA (primer pairs: Dino18S5F1/18SR1; SS5/SS3Z; ITS1/ITS4; 633DinoF/
1051DinoR; D946F/D1528R; D400F/D965R) and Calcofluor-based plate tabulation to be 
Pentapharsodinium tyrrhenicum, previously identified as a benthic autotroph of the fam-
ily Peridiniaceae (J. Phycol. 29:223). P. tyrrhenicum occurs as mesoglea-embedded cysts, 
free swimming schizonts that swim within canals and swarm around the host, plus epi-
dermally-attached trophocytes. Trophocytes bear a peduncle that emerges from the lon-
gitudinal sulcus, much like Protoodinium chattonii (Arch. Protistenk. 113:293). Intensely 
infested ctenophores die upon sudden proliferation of the dinoflagellate. Mnemiopsis 
feeds in part on soft upper flocculant sediment layers. We observe that cysts are initially 
located adjacent to the gut and food grooves that process floc and suspect the gut to be 
the route of infestation. Mnemiopsis is also host to at least 5 species of culturable bacte-
ria. 27F/1492R-based 16S amplification and sequencing revealed the presence of Vibrio 
splendidus, Flavobacterium, Pseudoalteromonas and Donghaeana. Ctenophore-associated 
microbes may be host- and site-dependent. NSF/MIP MCB-0348327; NSF/EPS-0447675; 
NSF/GK-12 Fellowship (ED)

Motohiko Tsugawa, M., Frontier Research Center for Global Change/Japane Agency for 
Marine-Earth Science and Technology, Yokohama, Japan, tsugawa@jamstec.go.jp;

Hiroyasu Hasumi, H., Center for Climate System Research, University of Tokyo, Chiba, 
Japan, hasumi@ccsr.u-tokyo.ac.jp

A SIMULATION STUDY ON THE AGULHAS CURRENT SYSTEM AND THE INDO-
ATLANTIC INTERBASIN EXCHANGE
A global ocean simulation with resolution of about 15 km was carried out with a newly 
developed OGCM based on a Cubic Grid, which is a quasi-homogeneous sphericalc grid. 
We have focused on the Agulhas Current System in the result because various eddy such 
as Agulhas Rings are observed in it and because it plays an important role in the global 
thermohaline circulation. One of the topics we will discuss in this work is Natal Pulses. 
The Natal Pulses are solitary cyclonic meanders occasionally observed in the otherwise 
stable Agulhas Current. Our model reproduced cyclonic meanders in the Agulhas Current 
and the characteristic of the meanders agreed with that of the observed Natal Pulses. The 
other topic is the Indo-Atlantic interbasin exchange. We carried out passive-tracer experi-
ments on the global model. Those experiments captured transport of the Indian Water 
with the Agulhas Rings and eddy-induced transport in the Cape Basin.

Motokawa, S., Soka University, Hachioji, Japan, e07m5721@soka.ac.jp;
Leong, S., Nagoya University, Nagoya, Japan;
Mizobuchi, A., Soka University, Hachioji, Japan;
Taguchi, S., Soka University, Hachioji, Japan
OPTICAL RESPONSE OF THE DINOFLAGELLATE HETEROCAPSA 
CIRCULARISQUAMA TO NITRATE CONCENTRATIONS
Harmful algal blooms such as Heterocapsa circularisquama are increasing globally in 
coastal environments, especially in the western Japan. Their occurrence could be caused 
by fluctuating supply of nutrients. Recently, in vivo absorption characteristics have been 
used to detect bloom-forming phytoplankton. The present study examined the absorption 
properties of H. circularisquama in response to different nitrate concentrations. Their 
responses to 5 and 25μM nitrate supply were determined in a batch mode of cultures. The 
optical properties were followed every other day before and after the pulsed nitrate supply 
at exhaustion of nitrate. Chlorophyll a specific absorption coefficient (a*) at 675nm signifi-
cantly decreased by more than a half after nitrate supply. Those decreases are explained 

in term of cell volume, pigment composition, and packaging effect. The a* ratio at 555 
relative to 675nm also decreased by more than about 40% due to the change of pigment 
composition. The present study may suggest that once the variability in a* can be estab-
lished within a range of nitrate supply, a ratio of a* at multiple wavelengths can provide a 
promising information to remote sensing.

Motoyo Itoh, M., JAMSTEC, IORGC, Yokosuka, Japan, motoyo@jamstec.go.jp;
Shimada, K., JAMSTEC, IORGC, Yokosuka, Japan, shimadak@jamstec.go.jp;
Carmack, E., IOS, Sidney, Canada, CarmackE@pac.dfo-mpo.gc.ca;
Kamoshida, T., JAMSTEC, IORGC, Yokosuka, Japan, kamoshidat@jamstec.go.jp;
Nishino, S., JAMSTEC, IORGC, Yokosuka, Japan, nishinos@jamstec.go.jp;
McLaughlin, F., IOS, Sidney, Canada, McLaughlinF@pac.dfo-mpo.gc.ca
INTERANNUAL VARIABILITY OF PACIFIC WINTER WATER THROUGH THE 
BARROW CANYON FROM 2000 TO 2006
Time series of temperature, salinity and velocity from 2000 to 2006 at the Barrow Canyon, 
which is one of the major spreading pathway of Pacific Water into the Canada Basin, docu-
ment significant year-to-year changes especially in salinity during winter. Interannual variabil-
ity of Pacific Winter Water (PWW) is well explained by the following two factors except 2004: 
1) change in salinity in the upstream region, Bering Sea and Chukchi Sea, and 2) change in 
cold, saline polynya water input caused by the sea ice formation in the Barrow Cape Lisburne 
polynya, which is the largest coastal polynya in the Western Arctic Ocean. In 2004, saline 
PWW was rarely observed at the Barrow Canyon, although polynya often occurred. Barrow 
Cape Lisburne polynya was considered as latent heat polynya which was an active sea ice 
producer when polynya was maintained by offshore wind. However, subsurface temperature 
in 2004 was above freezing point due to reversing of warm Pacific Summer Water from the 
basin into the canyon, and it reduced sea ice formation in the polynya.

Moulin, A. J., Florida Institute of Technology, Melbourne, FL, USA, amoulin@fit.edu;
Maul, G. A., Florida Institute of Technology, Melbourne, FL, USA, gmaul@fit.edu;
Hudson, H., National Oceanic and Atmospheric Administration, Key Largo, FL, USA, 

Harold.Hudson@noaa.gov
MECHANISMS OF WARM AND COLD WATER TEMPERATURE EVENTS IN THE 
FLORIDA KEYS BETWEEN 1988 AND 2003
The potential for thermal stresses on corals is evaluated from bottom temperatures for 
thirty-three stations in the Florida Keys National Marine Sanctuary. The ensemble annual 
mean water temperature was 26.5°C ± 2.5°C. The variability of temperature depends on 
the season and location within the Sanctuary. Temperature changes are small in summer 
with daily standard deviations generally less than ± 0.6°C due to weak temperature differ-
ences (< 2°C) in surrounding waters. However, water temperature greatly fluctuates during 
the winter (daily standard deviation of ±0.6 - 1.2°C) due to temperature differences of 
about 5°C on average between the Florida Current and Florida Bay. The primary mecha-
nism producing cold water temperature events is atmospheric cold fronts. Warm water 
temperature events were caused primarily by Florida Bay outflows, but also by southerly 
wind forcing, or inshore positioning of the Florida Current. Eleven inshore stations, 
mainly in the Middle Keys, featured temperatures above 33°C or below 15°C, the thermal 
stress threshold temperatures harming the corals.

Moulton, E. L., The Pier Aquarium, St. Petersburg, USA, emoulton@pieraquarium.org;
Moore, L., Eckerd College/ The Pier Aquarium, St. Petersburg, USA, moorelc@eckerd.edu
THE EXPLORATION OF ROUND REEF
In a time when fewer schools allow students the opportunity to enter the water dur-
ing school trips and with costs increasing to transport them to field trip sites, there is a 
challenge to expose young schoolchildren to coral reef biology.  By bringing a simulated 
reef into the hands of a younger audience, this program allows early exposure to ocean 
literacy in an engaging way.  The curriculum is flexible enough to be used from kindergar-
ten through fifth grade and can be easily translated into opportunities for special-needs 
groups.  At the core of the program is the understanding of one’s importance in caring 
for - and taking responsibility for - our coral reefs.  By using a simple child’s toy we put 
the reef into a student’s hand and connect them to that which they might never have 
been exposed to.  The participant’s interaction with their own reef prompts questions and 
concerns and ultimately new ideas and perspective.  Although many programs and cur-
riculum about coral reefs already exist, this novel approach exposes each student on an 
individual basis to the wonders of the coral reef.

Moum, J. N., COAS, Oregon State University, Corvallis, USA, moum@coas.oregonstate.edu;
Nash, J. D., COAS, Oregon State University, Corvallis, USA, nash@coas.oregonstate.edu
MIXING MEASUREMENTS ON AN EQUATORIAL OCEAN MOORING
The role of mixing in controlling both ocean dynamics and SST at the equator is still a 
mystery. Long-standing objectives have been to: 1) define the states of high frequency 
motions (internal waves / turbulence) in the equatorial ocean from extended multi-year 
measurements; 2) directly measure the vertical divergence of turbulent fluxes and how 
these vary, esp. on time scales of El Nino / La Nina. To this end, low-power, high data rate 
Chipods have been developed to measure temperature microstructure on moorings for 
O(1 year) durations. These have now been successfully deployed on equatorial moorings 
for up to 8 months and are ongoing. They are providing the first long time series of both 
turbulence / mixing and internal waves at multiple depths at 0, 140W, providing a unique 
perspective of turbulent structures as they are advected past the mooring. Preliminary 
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results show occasions of strong diurnal cycling of turbulence and intermittent internal 
wave bursts at frequencies near N, similar to previous intensive profiling observations in 
1984, 1987 and 1991. But this is not always, or even typically, the case.

Mountain, D. G., NOAA/NMFS/NEFSC, Woods Hole, USA, david.mountain@noaa.gov;
Kane, J., NOAA/NMFS/NEFSC, Narragansett, USA, joe.kane@noaa.gov
RECENT SALINITY VARIABILITY AND ASSOCIATED ECOSYSTEM CHANGES 
ON GEORGES BANK
The surface waters of the Gulf of Maine/Georges Bank region exhibited a large decrease in 
salinity during the 1990’s relative to the 1980’s.  The decrease appeared to have originated 
at high latitude and been advected into the Gulf of Maine/Georges Bank region.  Analysis 
of zooplankton data from Georges Bank indicates that a shift in the zooplankton com-
munity structure occurred in association with the salinity changes, resulting in higher 
abundance of smaller copepods during the 1990’s.  The survival rate from egg hatching to 
recruitment for the cod and haddock populations on Georges Bank also exhibited a shift 
between the two periods.  Cod survival was three times higher than that for haddock dur-
ing the 1980’s, while the reverse was true during the 1995-1999 period sampled by the US 
GLOBEC program.  Plausible mechanistic connections between the variability in salinity, 
zooplankton community structure and fish survival rates will be discussed.

Mourre, B., Institut de Ciencies del Mar, Barcelona, Spain, mourre@icm.csic.es;
Ballabrera, J., Institut de Ciencies del Mar, Barcelona, Spain, joaquim@icm.csic.es;
Garcia-Ladona, E., Institut de Ciencies del Mar, Barcelona, Spain, emilio@icm.csic.es;
Font, J., Institut de Ciencies del Mar, Barcelona, Spain, jfont@icm.csic.es
ENSEMBLE-BASED MODEL SALINITY ERROR COVARIANCES INDUCED BY 
EXTERNAL FORCING UNCERTAINTIES IN THE EASTERN NORTH-ATLANTIC 
OCEAN.
SMOS and Aquarius satellite missions, scheduled for launch in 2008 and 2009, will pro-
vide synoptic sea surface salinity observations at a global scale. These unprecedented data 
are expected to have a great potential to improve the mixed layer representation when 
assimilated into ocean models. This however will still require models to be able to faith-
fully represent the main processes affecting salinity, as well as a proper estimation of the 
associated model error. In this perspective, this study investigates model SSS error covari-
ances due to external forcing uncertainties using an ensemble approach. The model is a 
regional 1/3º configuration of the NEMO-OPA9.0 model implemented over the eastern 
subtropical North-Atlantic Ocean. Three 100-member ensembles of model simulations 
are generated, with perturbations of the wind stress forcing, the precipitations and the 
open boundary data respectively. The perturbations are generated by linearly combining 
randomly selected leading EOFs of the fields under consideration. As initial conditions are 
the same for all experiments, the obtained ensemble covariances estimate the model error 
covariances induced by forcing errors. The spatio-temporal variability of SSS error vari-
ances is presented, as well as the 3-dimensional structure of the multivariate error covari-
ances, with a special focus on salinity error correlations along the vertical and correlations 
between salinity and temperature model errors in the mixed layer.

Moustafa, Z. D., A.W. Dreyfoos Jr. School of the Arts, West Palm Beach, FL, USA, zaki-
mou@comcast.net;

Moustafa, M. S., CSA International, Stuart, FL, USA, mmoustafa@conshelf.com;
Moustafa, M. Z., South Florida Water Mgmt. District, West Palm Beach, FL, USA, 

moustafa@sfwmd.gov
WHAT IS NORMAL? EXTREME TEMPERATURE VARIABILITY ON A HIGH 
LATITUDE, FRINGING RED SEA CORAL REEF
Corals in the Red Sea’s Gulf of Suez live near the upper thermal tolerance limits, where 
corals regularly experience 2-4oC daily water temperature differences and seasonal varia-
tions that exceed 15-20oC.  In this extremely harsh region, few, if any water temperature 
time series records exist.   As part of a larger four year research project documenting a 
shallow fringing reef in the Gulf of Suez, water temperature observations were collected 
at five stations located across the reef for three consecutive summers and over a year-long 
period.  Annual measurements indicate that water temperatures on the reef fluctuate 
widely, ranging from a low of 14oC in February to a maximum of 34oC in September.  
When mapped, temperature variability appears to be driven by small depth variations 
across the reef.  Shallow reef crest temperatures displayed the greatest interannual variabil-
ity. Accessory meteorological information was also evaluated. Given the extreme environ-
mental conditions in which this fringing reef has thrived, the resilience of this community 
appears to be very high.  Based on these data we speculate that corals here have adapted to 
large seasonal and interannual temperature variations and appear to be more tolerant to 
climate driven temperature pulses than their more tropical counterparts.

Moutin, T., LOB-UMR CNRS 1355-Centre d’Océanologie de Marseille. Universit É  de la 
Méditerranée, Marseille, France, thierry.moutin@univmed.fr

PHOSPHATE AVAILABILITY AND NITROGEN FIXATION IN THE OLIGOTROPHIC 
OCEAN: OVERVIEW AND OBJECTIVES OF THE BOUM CRUISE PROJECT
Oligotrophic marine areas are characterized by a thermal stratification of the water col-
umn. This delimits a warm surface mixed layer with high light intensity but depleted in 
nutrients, and a sub-superficial layer with low light levels and more nutrients. Tropical ar-
eas, large anticyclonic gyres, the Sargasso Sea and the Mediterranean Sea (MS), have long 
been considered to be typical oligotrophic systems. Nitrate concentrations close to zero 

are generally observed in the upper surface waters of all these areas while large differences 
in phosphate availability are observed. This distinguishes the High P Low Chlorophyll (the 
South Pacific gyre as an example) and Low P Low Chlorophyll (the Sargasso Sea and the 
MS) oligotrophic areas. The MS has a wide range of oligotrophic conditions, the eastern 
basin being one of the most P-starved marine systems on earth. Phosphate availability and 
the ultimate control of new nitrogen input by di-nitrogen fixation are tightly coupled thus 
comparing different ecosystems along a longitudinal gradient of trophic status in the MS 
will provide new insights for identifying and understanding these interactions (BOUM 
cruise). URL: http://www.obs-vlfr.fr/proof/boum/

Mouw, C. B., University of Rhode Island, Graduate School of Oceanography, Narragansett, 
USA, cmouw@gso.uri.edu;

Yoder, J. A., Woods Hole Oceanographic Institution, Woods Hole, USA, jyoder@whoi.edu
OPTICAL DETERMINATION OF PHYTOPLANKTON SIZE DISTRIBUTION FROM 
SATELLITE
Phytoplankton cell size is important to biogeochemical and food web processes.  The 
goal is to determine the relative importance of phytoplankton cell size in remote sensing 
reflectance (Rrs) spectra in the presence of other optically active constituents.  This is 
addressed through implementation of a forward optical model that incorporates the range 
of absorption and scattering variability due to phytoplankton and colored dissolved matter 
(CDM) in the global ocean from which Rrs is calculated by the radiative transfer software, 
Hydrolight.  Spectral Rrs is investigated in terms of spectral shape and magnitude to as-
certain changes in community size structure and the relative contribution of chlorophyll 
and size to the overall Rrs spectra.  Thresholds for chlorophyll and CDM concentration 
are determined, above which, the dominant constituent masks any spectral shifting due to 
size.  In situ observations of cell size are used in conjunction with matched SeaWiFS Rrs 
spectra to determine if Rrs shifts can be discerned from a satellite platform.  We seek to 
establish the role phytoplankton cell size has played in the observed change in chlorophyll 
concentration over the SeaWiFS mission.

Moyer, R. P., The Ohio State University School of Earth Sciences, Columbus, USA, 
moyer.120@osu.edu;

Grottoli, A. G., The Ohio State University School of Earth Sciences, Columbus, USA, grot-
toli.1@osu.edu

CARBON ISOTOPES (δ13C & ∆14C) IN CORALS AND ADJACENT NATURAL 
WATERS AS RECORDERS OF CATCHMENT-TO-REEF CARBON TRANSFER.
The terrestrial landscape of Puerto Rico has experienced major changes over the past 
150 years. From 1900-1960 sugar cane crops dominated the landscape, while after 1960, 
agricultural practices diminished and many agricultural areas were gradually reforested. 
This land-use change has resulted in a shift in the average stable carbon isotopic composi-
tion of the living plant material (C4 to C3 plants) and surface soil organic matter. A similar 
isotopic shift may be recorded over the same time period in the skeletons of coastal cor-
als influenced by river discharge. A 56-year record of δ13C obtained from a Montastraea 
faveolata core collected approximately 400 m from the mouth of the Fajardo River sug-
gests that changes on land have resulted in a decrease in coral δ13C, independent of Suess 
effects. Cross-spectral analysis of coral δ13C values and river discharge yields significant 
annual coherence where coral δ13C decreases as discharge increases. Additionally, a sig-
nificant positive correlation exists between δ13C and ∆14C in both coastal water samples 
and the coral skeleton. These data suggest that corals may provide a record of terrestrial 
influence on coral reefs.

Msadek, R., LOCEAN, Paris, France, rym.msadek@locean-ipsl.upmc.fr;
Frankignoul, C., LOCEAN, Paris, France
MULTIDECADAL VARIABILITY OF THE ATLANTIC MOC AND ITS INFLUENCE 
ONTO THE ATMOSPHERE IN THE IPSL CLIMATE MODEL
The extent to which the climate is influenced by low-frequency changes in the Atlantic 
Meridional Overturning Circulation (AMOC) is investigated in a 500 year control simu-
lation by the IPSL-CM4 coupled model. The multidecadal fluctuations of the AMOC 
are mostly sensitive to the deep convection in the subpolar gyre, which occurs South 
of Iceland in the model, and are primarily forced by salinity advection due to the East 
Atlantic Pattern (EAP). The North Atlantic Oscillation (NAO) plays a secondary role in 
the model. During summer, the AMOC variability is shown to have a significant impact 
on the atmosphere in the North Atlantic-European sector. This influence is due to an 
interhemispheric Sea Surface Temperature (SST) anomaly pattern with opposite signs in 
the two hemispheres but largest amplitude in the north one. This mode corresponds to 
the model Atlantic Multidecadal Oscillation (AMO) and bears some similarity with the 
observed one. The atmospheric response is such that it induces a weak positive feedback 
on the AMOC.

Muñoz-Hincapié, M. F., University of Puerto Rico, Lajas, Puerto Rico, USA, milton.mu-
noz@gmail.com;

Morell, J., University of Puerto Rico, Lajas, Puerto Rico, USA, oceano@coqui.net;
Corredor, J., University of Puerto Rico, Lajas, Puerto Rico, USA, quimocea@caribe.net
RESPIRATORY RATES AT THE CARIBBEAN TIME SERIES STATION (CATS)
Plankton community respiratory rates were quantified at the Caribbean Time Series sta-
tion - CaTS (17 36 N, 67 00 W) from 2001 to 2005. Water samples for determination of 
Electron Transport System activity (ETS) in cell-free homogenates were collected from 
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five to thirteen representative depths between the surface and 1000 m. Over this depth 
span, five different water masses were sampled: the Caribbean Surface Waters, Subtropical 
Underwater, Mode water, the tropical Atlantic Central Water and the Antarctic 
Intermediate Water. Comparison of ETS-derived respiration rates to primary production 
determinations revealed that the P/R ratio was less than 1 on 64 % of the sample dates 
showing predominance of heterotrophic metabolism. The remaining 36 % of the cases 
exhibits a P/R ratio higher than 1 in a minor tendency for predominance of autotrophic 
metabolism. Respiratory rates, integrated to 1000 m, ranged from 518 to 1922 mg C. m-
2.d-1. Rates in the euphotic layer (CSW)averaged 373 mg C. m-2.d-1 representing 29 % of 
the total water column respiration. Integrated respiration below the surface mass (SUW, 
MODE and ACW water masses) accounted for the remaining 71 %. Heterotrophic com-
munities of the mesopelagic layer (150 - 1000m) thus account for the bulk of respiratory 
activity in this region. Our results indicate that despite large export of organic matter from 
surface waters, additional allochthonous inputs of organic matter must be considered.

Muehllehner, N., California State University, Northridge, Northridge, USA, nancymue-
hllehner@gmail.com;

Edmunds, P. J., California State University, Northridge, Northridge, USA, peter.edmunds@
csun.edu

RISING CO2 DISPROPORTIONATELY AFFECTS EXTENSION RATES VERSUS 
MASS DEPOSITION RATES IN REEF CORALS
Although ocean acidification is known to decrease calcification in corals, such effects have 
been measured almost exclusively in terms of the mass deposition of aragonite. This study 
used manipulative experiments to test the hypothesis that increasing pCO2 has unequal 
effects on different components of growth that contribute to colony size and morphol-
ogy. First, increased levels of CO2 (700 vs. 350 µatm) were tested for effects on the mass 
deposition (mg cm-2 day-1) and linear extension (µm day-1) of Acropora hyacinthus and A. 
pulchra from French Polynesia, and second, the results were used to explore the covari-
ance between each growth component. Overall, mass deposition and linear extension 
were significantly reduced by high pCO2, and in both species the linear extension was re-
duced more than twice as much (>52%) as mass deposition (≈26%). For these species, the 
inhibitory effects of elevated pCO2 on aragonite deposition apparently were modulated 
by changes in skeletal density and⁄or shape. These results are important as they reveal the 
potential role of morphological plasticity in translating the effects of ocean acidification 
into coral reef accretion.

Mueller-Spitz, S. R., Great Lakes WATER Institute UW-Milwaukee, Milwaukee, USA, 
smspitz@uwm.edu;

McLellan, S. L., Great Lakes WATER Institute UW-Milwaukee, Milwaukee, USA, mclel-
lan@uwm.edu

CHARACTERIZING POLLUTION PLUME DYNAMICS USING  CLOSTRIDIUM 
PERFRINGENS DISTRIBUTION AND MOLECULAR DIVERSITY.
Clostridium perfringens is a common member of the intestinal track of many animals and 
a long-lived fecal pollution marker due to spore forming capabilities. Particle attached C. 
perfringens was enumerated in sediments captured at three nearshore locations at vary-
ing distances from the Milwaukee harbor. Samples collected within the harbor contained 
an average of 50000 CFU g sediment-1. Particles collected ~ 200 m from the harbor had 
concentrations eight times lower than the harbor. C. perfringens was repeatedly recovered 
from the other locations, but levels fluctuated drastically, which may be due to the influ-
ence of current and wind direction on plume dispersion. This organism was also recovered 
consistently with increasing distance (>5km) from the harbor in temporary pools of sedi-
ments collected by nephaloid sampling. Sediment samples contained diverse populations 
of C. perfringens with some strains genotypically distinct from those obtained from sew-
age samples based on 16S rDNA sequence analysis. Our findings suggest C. perfringens 
may be a useful culturable and molecular indicator to model plume movement in systems 
were dilution makes it difficult to track other indicators over long-periods of time.

Muench, R. D., Earth & Space Research, Seattle, USA, rmuench@esr.org;
Wåhlin, A., Göteborg University, Göteborg, Sweden, anna.wahlin@gu.se;
Ozgokmen, T., RSMAS University of Miami, Miami, USA, tozgokmen@rsmas.miami.edu;
Hallberg, R., NOAA GFDL, Princeton, USA, Robert.Hallberg@noaa.gov;
Gordon, A., LDEO Columbia University, Palisades, USA, agordon@ldeo.columbia.edu;
Padman, L., Earth & Space Research, Corvallis, USA, padman@esr.org
DENSE OUTFLOWS OVER A STEEP, CORRUGATED SEABED: ROSS SEA, 
ANTARCTICA
The continental slope of the Ross Sea, Antarctica, is traversed by energetic, bottom-
trapped outflows of dense water that is formed on the shelf through surface freezing and 
brine rejection. These flows trend up to 35° downslope from isobaths, well in excess of 
the ~ 10° angle predicted by theory and evident in other regions. Slope bathymetry is 
very steep, increasing westward from ~1:12 to ~1:6, and is cut with a continuous field of 
downslope-trending seafloor corrugations ~1 km wide and 5-15 m deep that extend from 
the shelf break (~500 m depth) to near the 2000 m isobath. We apply results from recent 
analytical and laboratory models to the Ross Sea outflows sampled in 2003 and 2004 to ex-
amine the contribution of this small-scale bathymetry to the pathways and mixing experi-
enced by these outflows. Large eddy simulations are used to explore circumstances under 
which the corrugations might enhance downslope transport and impact the entrainment 
of ambient water masses into the outflow.

Mueter, F., Sigma Plus, Fairbanks, USA, fmueter@alaska.net;
Hunt , G., University of Washington, Seattle, USA, glhunt@uci.edu;
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Melle, W., Institute of Marine Research, Bergen, Norway, webjoern.melle@imr.no;
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COMPARISON OF 4 NORTHERN HEMISPHERE REGIONS: ECOSYSTEM 
RESPONSES TO RECENT OCEANOGRAPHIC VARIABILITY
Ecosystem responses to oceanographic variability resulting from recent climate changes 
are compared and contrasted for four high latitude regions of the Northern Hemisphere, 
two in the Pacific (Bering Sea and Gulf of Alaska) and two in the Atlantic (Georges 
Bank/Gulf of Maine and the Barents/Norwegian Seas).  Nutrient content and its effect on 
phytoplankton biomass and production are compared among systems and recent trends 
in zooplankton abundances and fish distributions are evaluated.  Primary production was 
found to be higher in systems with a higher nutrient content in deep source waters, and 
production increased with average SST across and within systems. Trends in zooplankton 
and fish abundances show evidence for both top-down and bottom-up forcing. In each of 
the regions, several fish species show a general poleward movement in response to warm-
ing, as well as more complex, non-linear responses resulting from internal community 
dynamics and fishing. Comparisons between the different regions are made to identify 
and distinguish general responses from regionally unique responses. This is a contribution 
from the Comparison of Marine Ecosystems of Norway and the US (MENU) project.

Mulholland, M. R., Old Dominion University, Norfolk, USA, mmulholl@odu.edu;
Bernhardt, P. W., Old Dominion University, Norfolk, USA, pbernhar@odu.edu;
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DOES CO2 PLAY A ROLE IN CONTROLLING N2 FIXATION ACROSS SYSTEMS?
Diazotrophic marine cyanobacteria contribute new nitrogen to the world’s oligotrophic 
oceans, but little is known about how they respond to shifts in global change variables 
such as CO2.  We compared N2 and CO2 fixation rates by several important groups of 
marine N2 fixers under past, current, and future CO2 scenarios.  We previously demon-
strated that N2 fixation by Trichodesmium isolates increased 35-100% under future (750 
ppm) scenarios and CO2 fixation rates increased 15%-128% relative to present day CO2 
conditions (380 ppm).  Similar increases in N2 fixation were observed for Crocosphaera.  
We will report on results from experiments using other cultured diazotrophs acclimated 
to past, present, and future predicted CO2 scenarios and results from preliminary field 
experiments investigating N2 fixation under past, present, and future CO2 scenarios.  The 
relationship between marine N2 fixation and atmospheric CO2 concentration appears to 
be more complex than previously realized, and needs to be considered in the context of 
the rapidly changing coastal and oligotrophic oceans.

Mull, J. M., University of Alaska Fairbanks, Fairbanks, USA, j.mull@sfos.uaf.edu;
Weingartner, T., University of Alaska Fairbanks, Fairbanks, USA, weingart@ims.uaf.edu;
Johnson, M., University of Alaska Fairbanks, Fairbanks, USA, johnson@ims.uaf.edu
CALCULATIONS OF EKMAN TRANSPORT ACROSS THE BERING SEA SHELF 
BREAK USING QUIKSCAT WIND MEASUREMENTS
We use the twice-daily surface wind estimates obtained at 25 km resolution by the QuikSCAT 
scatterometer to examine the wind field over the over the eastern Bering Sea shelf from July 
1999 to May 2007.  Correlation and EOF analyses resolve the dominant time and space scales, 
which are then used to interpolate data gaps.  The QuikSCAT winds are also compared with 
NCEP re-analyzed winds. Both the NCEP and QuikSCAT winds along the shelfbreak are 
used to compute mean monthly values (and anomalies) of the cross-slope Ekman mass trans-
port and the associated salt and nitrate fluxes.  The results suggest large interannual variability 
in these fluxes, which may be crucial in regulating the shelf nitrate budget.  Our estimates are 
also compared with the eddy salt and nutrient fluxes from the model of Mizobata et al. (2006) 
and the box model estimates of salt and nitrate presented by Aagaard et al. (2006). Aagaard, 
K., T.J. Weingartner, S.L. Danielson, R.A. Woodgate, G.C. Johnson, and T.E. Whitledge, 2006: 
Some controls on flow and salinity in Bering Strait, Geophysical Research Letters, 33, L19602, 
doi:10.1029/2006GL026612. Mizobata, Kohei, Jia Wang, and Sei-ichi Saitoh, 2006: Eddy-
induced cross-slope exchange maintaining summer high productivity of the Bering Sea shelf 
break, Journal of Geophysical Research, 111, C10017, doi:10.1029/2005JC003335.

Mullarney, J. C., Dalhousie University, Halifax, Canada, julia.mullarney@dal.ca;
Hay, A. E., Dalhousie University, Halifax, Canada, alex.hay@dal.ca;
Bowen, A. J., Dalhousie University, Halifax, Canada, tony.bowen@dal.ca
OBSERVATIONS AND MODELLING OF THE VELOCITY STRUCTURE OF A 
TIDAL JET
Lunenburg Bay, on the south eastern coast of Nova Scotia, is the site of an interdisciplin-
ary coastal observatory.  During the ebb phase of the tide a strong jet exits two coves along 
a narrow channel and enters the main bay.  Velocities in the jet are 5 to 10 times greater 
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than elsewhere in the bay.  Large eddies form at the jet’s edge and it serves as an important 
mechanism for stirring and mixing throughout the bay.  We report observational data 
from a field experiment examining the circulation.  The jet exhibits a variety of flow struc-
tures and appears to be strongly influenced by winds over the bay.  The velocity signal of 
the jet generally appears first at around mid-depth of the water column and evolves until 
it is confined to the top 2-3 m below the surface with a slow counter flow underneath.  
However, the jet sometimes spans the full water column.  These deeper jet events appear 
to be associated with the sudden relaxation of wind forcing.  The observations, in particu-
lar drifter paths, are compared with model results from the hydrodynamic model Delft3d.

Mullen, L. J., Naval Air Systems Command, Patuxent River, USA, linda.mullen@navy.mil;
Cochenour, B., Naval Air Systems Command, Patuxent River, USA, brandon.cochenour@

navy.mil;
Laux, A., Naval Air Systems Command, Patuxent River, USA, alan.laux@navy.mil
COMPARISON OF EXTENDED RANGE UNDERWATER IMAGING TECHNIQUES
Optical imaging in turbid ocean water is a challenge due to the high probability that light 
will scatter multiple times as it propagates to and from the object of interest. Techniques 
that have been developed to suppress the contribution from scattered light and increase 
the image contrast include those using a pulsed source with a range-gated receiver or a 
modulated continuous wave source with an coherent RF receiver. The main disadvantage 
of the continuous wave, amplitude modulated system is that it is impossible to â€˜gate 
out’the volumetric backscatter signal as can be done in the pulsed, range-gated system. 
Therefore, the concept of a modulated pulse, range-gated system is currently being 
evaluated to understand the benefits and limitations of this approach relative to existing 
techniques. A theoretical performance prediction model is currently being used to analyze 
these three different underwater imaging approaches. Laboratory tank experiments are 
also being conducted to validate theoretical predictions and to determine what hardware 
limitations must be considered when comparing these techniques. Results from both 
model predictions and laboratory experiments will be presented.

Müller, W. H., Technische Universität Berlin (TUB), Berlin, Germany
Anders, E., Technische Universität Berlin (TUB), Berlin, Germany, anders@vws.tu-berlin.
de
PROCESSING THE DEEP-BIOSPHERE
Precondition to achieve environmentally relevant results is research in pristine habitat. 
Benthic in-situ conditions have to be maintained during the sequences of retrieval, 
transfer, storage and downstream analysis. TUB developed PRESS (Pressurized Core 
Sub-sampling and Extrusion System) in the EU project HYACE/HYACINTH which 
enables sterile, anaerobic and well defined sectioning of drilled pressure-cores (HYACE 
Rotary- and Fugro Percussion Cores) into transportation and investigation chambers. 
When coupled with DeepIsoBUG (University Cardiff) it allows sub-sampling and incuba-
tion of coaxial core-sections to examine high-pressure adapted bacteria or remote biogeo-
chemical processes in defined research conditions of the laboratory. Aided by Deutsche 
Forschungsgemeinschaft (DFG) PRESS was successfully deployed in the Gulf of Mexico, 
on IODP Expedition 311, and as part of the NGHP expedition-01. TUB currently works 
on concepts to scale down the system, reducing logistical and financial expenses and like-
wise enlarging its implementation - requiring less operating space. Redesigning the cutting 
mechanism simultaneously adjusts the system to harder cores (e.g., ICDP). Novel trans-
portation chambers for processed sub-samples intend to make the system more attractive 
for a broad spectrum of users and reduce their interdependence.

Muller-Karger, F. E., University of Massachusetts Dartmouth/SMAST, New Bedford, USA, 
fmullerkarger@umassd.edu;
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THE CARIACO OCEAN TIME SERIES PROGRAM
The CARIACO program has conducted monthly oceanographic cruises to the Cariaco 
Basin (10°30’N, 64°40’W, SE Caribbean Sea) since November 1995. One mooring with 
five sediment traps and one with two ADCPs are in place. This basin is openly connected 
with the Caribbean Sea in the upper 140 m and is well ventilated above this sill depth, 
but waters below about 250 m are anoxic. The objective of the series is to understand the 
relationship between hydrography, community composition, primary production, micro-
bial activity, terrigenous inputs, sediment fluxes, and element cycling in the water column, 
and how changes in these processes are preserved in seafloor sediments. These sediments 
are one of the most important paleoclimate records available, and the series is designed 
to link knowledge about modern physical and biogeochemical processes with ancient 
regional oceanography. We discuss apparent changes in nutrient availability observed over 

the short life of the time series that have resulted in ecosystem shifts. These are reflected in 
the chemistry, amount of sinking particles, and other processes that seem to have affected 
even the important regional sardine fisheries.

Mulligan, R. P., Dalhousie University, Halifax, Canada, mulligan@phys.ocean.dal.ca;
Bowen, A. J., Dalhousie University, Halifax, Canada, tony.bowen@phys.ocean.dal.ca;
Hay, A. E., Dalhousie University, Halifax, Canada, alex.hay@phys.ocean.dal.ca
WAVE-DRIVEN CIRCULATION AND FLUSHING OF A COASTAL BAY
A coupled numerical model is used to simulate the waves and currents in a coastal bay 
during the landfall of a hurricane with offshore significant wave heights of up to 9.1 m. 
Extensive wave breaking along the shoreline and over a mid-bay shoal induced the devel-
opment of a strong mean circulation in the bay, in combination with currents forced by 
wind, tide and storm surge. The general circulation pattern consisted of inflows along the 
shoreline and over the shoal region, and outflows that were observed in deeper channels 
near the shoal. The predicted currents agree with observations of 0.4 m/s mean flows only 
when wave-forcing is included in the circulation model. Wave-driven
flows accounted for over 50% of the high flushing rates during the storm and induced 
strong velocity gradients over short (~200 m) horizontal length scales.

Mulsow, S., GeoBenthos - UACH, Valdivia, Chile, sandormulsow@uach.cl;
Piovano, E., CIGES - Universidad de Cordoba, Cordoba, Argentina, epiovano@efh.uncor.edu;
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Chapron, E., Univ. D’Orleans, Orleans, France, emmanuel.chapron@univ-orleans.fr ;
Cordoba, F., CIGES - Univ. Cordoba, Cordoba, Argentina
RECENT AQUATIC ECOSYSTEM RESPONSE TO ENVIRONMENTAL EVENTS 
REVEALED FROM 210PB SEDIMENT PROFILES
The power of the sediment-water interface to record ecological events, anthropogenic 
impacts as well as catastrophic episodes is unquestionable. However, the reading of the re-
cord is based on proxies. Here we report anthropogenic, natural and catastrophic records 
on sediment cores collected in several depositional environments that may bring some 
light on the usefulness of 210Pb as tracer rather than only a geochronological tool. In the 
mediterranean sediment cores (Morocco, Algeria), 210Pb as well as its isotopic signature, 
clearly depict the origin of heavy metals contents. In another coastal aquatic system, 
210Pb, is unable to represent sediment accretion and time, but rather a biogeochemical 
shift on the sediment water interface that took place few decades ago as a result of aqua-
culture (Southern Chile). In two different set of sediment cores, one from the Chilean 
Lake district, and the others from the Argentinean Pampa plains, depict similarly, on the 
210Pb profile, sudden catastrophic natural events.We discuss the use of  210Pb sediment 
profiles not only as a timing tool, but also as a tracer of environmental changes both natu-
ral and anthropogenic in aquatic ecosystems.

Munday, D. R., University of Oxford, Oxford, United Kingdom, munday@atm.ox.ac.uk;
Marshall, D. P., University of Oxford, Oxford, United Kingdom;
Piggott, M. D., Imperial College, London, United Kingdom
MODELLING THE FLOW PAST ISLANDS USING THE FINITE ELEMENT 
METHOD
Observations of flow past islands have shown a variety of behaviour bearing a resem-
blance to the classical fluid dynamics problem of flow past a cylinder. Observations have 
also elucidated the presence of intense shear layers, along the edge of the separation 
bubble, and the presence of vertical motions and secondary circulations. We report on 
the results of some simple experiments on flow past a cylinder in which the traditional 2D 
domain has been expanded to three dimensions with a noslip bottom boundary condi-
tion, the domain is then suitable for the study of idealised flow past islands. By using the 
Imperial College Ocean Model in a dynamically adaptive mode, we are able to explicitly 
resolve the shear layers that form in the event of flow separation. The results, at a range 
of parameter values, reveal complex secondary circulations and vertical motions both 
up- and down-stream of the cylinder. Those in the wake can be attributed to Ekman spin-
down processes. However, those upstream of the cylinder are more likely to be due to the 
combined effects of shear and flow curvature. In the past, it has been argued that island 
wakes are closed and cut off from any exchange with the free stream. We present evidence 
contrary to this and show flow configurations in which the flow crosses the shear layers to 
enter the wake. We also examine the changes that moving to a domain in which the depth 
is shallow, with respect to the cylinder diameter, brings to the resulting flow.

Munoz, E., University of Maryland / ESSIC, College Park, USA, emunoz@essic.umd.edu;
Busalacchi, A. J., University of Maryland / ESSIC, College Park, USA, tonyb@essic.umd.edu
INTER-DECADAL CHANGES OF THE SUMMER CARIBBEAN LOW-LEVEL JET
The summer Caribbean low-level jet (CBNLLJ) has an onset in June, a maximum in July 
and decays in August.  The interannual variability of the summer CBNLLJ responds to 
sea level pressure (SLP) and sea surface temperature (SST) gradients between the tropical 
Pacific and the tropical Atlantic.  The objective of this study is to determine if the CBNLLJ 
has changed its intensity and persistence in different decades and what conditions have 
triggered these changes.  This is important with respect to the climate conditions that 
influence extreme Intra-Americas precipitation events.  To determine the changes, sta-
tistical diagnostics of summer CBNLLJ anomalies are analyzed for different periods, in 
particular 1958-1978 and 1979-2001.  Also analyzed were inter-basin SLP and SST gradi-
ent indices.  The CBNLLJ showed more intense events and greater persistence during 
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1979-2001 than during 1958-1978 as a result of stronger SLP and SST gradients during 
the more recent decades.  These are due to changes in the relation between the Pacific and 
the Atlantic amidst a warmer and less active tropical Atlantic and a more active tropical 
Pacific after the late 1970’s.

Munro, D. R., University of Washington, Seattle, USA, dmunro@u.washington.edu;
Quay, P. D., University of Washington, Seattle, USA, pdquay@u.washington.edu
VARIABILITY IN PRIMARY PRODUCTION RATES OFF THE SOUTHERN 
CALIFORNIA COAST: APPLICATION OF THE OXYGEN TRIPLE ISOTOPE 
METHOD
Despite the fundamental importance of primary production (PP) to marine ecosys-
tems and carbon cycle dynamics, large scale PP estimates remain poorly constrained, 
particularly for dynamic coastal regions. Conversion of satellite data to quantitative PP 
estimates requires algorithms that, to date, have relied on in vitro 14C PP measurements. 
A relatively new in situ technique for estimation of gross primary production (GPP) based 
on precise measurements of the three stable oxygen isotopes in dissolved O2 provides 
expanded spatiotemporal resolution and avoids in vitro effects associated with 14C PP. 
Contemporaneous measurement of O2 ⁄Ar gas ratio provides an estimate of the biological 
oxygen saturation state. Together, these measurements yield the ratio of net community 
production (NCP) to GPP, or N⁄G, an indicator of carbon export efficiency. We measured 
the oxygen triple isotopic composition of dissolved O2 and the dissolved O2 ⁄Ar gas ratio of 
seawater samples on five CalCOFI cruises between November 2005 and January 2007 and 
calculated mixed layer GPP and NCP rates. We will discuss the variability of GPP and N⁄G 
in the study region and compare these in situ rates to 14C PP rates routinely measured on 
CalCOFI cruises.

Murata, A., Soka University, Hachioji, Japan, amurata@soka.ac.jp;
Takatsuji, H., Fisheries and Ocean Technologies Center, Hiroshima Prefectural 

Technology Research Institute, Hiroshima, Japan;
Leong, S. C., Hydrospheric Atmospheric Research Center, Nagoya University, Chikusa-ku, 

Japan;
Taguchi, S., Soka University, Hachioji, Japan
NON-REDFIELD TYPE BEHAVIOR OF DINOFLAGELLATE ALEXANDRIUM 
TAMARENSE  IN RELATION TO NITROGEN AND PHOSPHORUS LIMITATION IN 
COASTAL WATER
Dissolved inorganic nitrogen (DIN) occupied 90% by nitrate (NO3) and dissolved inorgan-
ic phosphate (PO4) are primary nutrients in coastal ecosystems in Kure Bay, Hiroshima. 
Their concentrations vary so dramatically that Alexandrium tamarense is bound to be 
exposed to variable nutrient concentrations and ratios. The present study investigated the 
nutrient dynamics of A. tamarense based on natural environment studies and controlled 
laboratory experiments. The cells seemed to take up the nutrients with non-Redfield DIN:
PO4 uptake ratio of 11 in the field. The relationship between nutrient supply and demand 
in five different NO3:PO4 ratios suggested that A. tamarense was experienced N-limitation 
at NO3:PO4 ratio ≤ 8, and P-limitation at NO3:PO4 ratio ≥ 16. Under P-limitation, A. tama-
rense accumulated more paralytic shellfish poison (PSP) than N-limitation. Therefore, 
DIN:PO4 ratio might be important factor to determine the nutrient limitation and PSP 
production ofA. tamarense, and then shellfish poisoning in a coastal ecosystem.

Murphree, T., Naval Postgraduate School, Monterey, USA, murphree@nps.edu;
Ford, B., Clear Science, Inc., Jacksonville, USA, bruce@clearscienceinc.com
ASSESSING THE PERFORMANCE AND OPERATIONAL IMPACTS OF THE 
OCEAN SCIENCE, TECHNOLOGY, AND OPERATIONS WORKFORCE
One of the major goals of ocean science, technology, and operations (OSTO) workforce is 
to produce products that enable better management and use of the ocean environment.  
For example, ocean observing, analysis, and forecasting systems generate products for 
monitoring and predicting ocean conditions that are used in a wide range of applications 
(e.g., environmental management, ocean policy, resource extraction, national defense).  
For many reasons, it is important to objectively and quantitatively assess the performance 
of these products and their operational impacts (e.g., the accuracy of ocean forecasts and 
the impacts of these forecasts on the decisions made by end users of the forecasts).  A 
major motivation for conducting such assessments is that they provide valuable feedback 
to the OSTO workforce on how to improve the quality and effectiveness of its products.  
For end users, these assessments can lead to improved understanding and application of 
the products (e.g., increased awareness of ocean forecast uncertainties and how to account 
for those uncertainties in decision making).  We will present examples of online systems 
for developing these assessments, plus sample product assessments.

Murphy, D. J., Sea-Bird Electronics, Bellevue, USA, dmurphy@seabird.com;
Larson, N. G., Sea-Bird Electronics, Bellevue, USA, norge@seabird.com;
Edwards, B. C., Sea-Bird Electronics, Bellevue, USA, bedwards@seabird.com
IMPROVEMENTS TO THE ALGORITHM FOR CTD OXYGEN CALIBRATION
Efforts to refine the measurement of dissolved oxygen with Clark electrode polarographic 
sensors have yielded a greater understanding of the characteristics of the Teflon mem-
brane that is integral to the sensor. A change in the Teflon membrane’s oxygen permeabil-
ity over the oceanographic temperature and pressure range manifests itself in the sensor’s 
time response and sensitivity. Response time is improved and hysteresis in the upward 
versus downward profiles is reduced by a function that predicts time constant at in-situ 

pressure and temperature and by improvements in the function that adjusts for the change 
in sensitivity with pressure.

Murphy, E. J., British Antarctic Survey, Cambridge, United Kingdom, eugene.murphy@
bas.ac.uk;

Watkins, J. L., British Antarctic Survey, Cambridge, United Kingdom, jonathan.watkins@
bas.ac.uk;

Trathan, P. N., British Antarctic Survey, Cambridge, United Kingdom, philip.trathan@bas.
ac.uk;

Meredith, M. M., British Antarctic Survey, Cambridge, United Kingdom, michael.mer-
edith@bas.ac.uk;

Reid, K., British Antarctic Survey, Cambridge, United Kingdom, keith.reid@bas.ac.uk;
Forcada, J., British Antarctic Survey, Cambridge, United Kingdom, jaume.forcada@bas.

ac.uk;
Thorpe, S. E., British Antarctic Survey, Cambridge, United Kingdom, sally.thorpe@bas.ac.uk;
Johnston, N. M., British Antarctic Survey, Cambridge, United Kingdom, nadine.john-

ston@bas.ac.uk
VARIABILITY AND CHANGE IN SOUTHERN OCEAN ECOSYSTEMS: THE 
EFFECTS OF CLIMATE FLUCTUATIONS AND BIOLOGICAL INTERACTIONS ON 
THE DYNAMICS OF SCOTIA SEA ECOSYSTEMS
Determining the factors generating change in ocean ecosystems requires an understand-
ing of how biological and physical processes interact across a wide range of scales. Here 
we consider the Scotia Sea ecosystem and highlight the role of biological and physical 
interactions in generating large-scale ecosystem structure.  We then examine the factors 
generating coherent variability in the ecosystem between years. In particular, we examine 
the effects of physical variations (sea surface temperature and sea ice) on the dynamics of 
the regional populations of Antarctic krill and their predators. We further consider how 
these fluctuations are linked to climate related variation through the El Niño-Southern 
Oscillation, the Southern Annular Mode variation and the Antarctic Circumpolar 
Current.  On the basis of these analyses of sub-decadal variation we then consider the 
factors generating longer-term change (over the last 200 years) in this ecosystem.  Finally, 
we discuss the development of predictions of future change in a system subject to both 
climate and harvesting driven changes.

Murphy, P. L., NOAA/NMFS/SEFSC Panama City Laboratory, Panama City, USA, pat-
rick.l.murphy@noaa.gov;

Valle-Levinson, A., Department of Civil and Coastal Engineering, University of Florida, 
Gainesville, FL, USA, arnoldo@ufl.edu

TIDAL AND RESIDUAL CIRCULATION IN ST. ANDREW BAY, FL
The St. Andrew Bay System, Florida, consists of four sub estuaries: North Bay, West Bay, 
East Bay, and St. Andrew Bay. The system has limited freshwater input and is the only 
major drainage basin located entirely in the Florida Panhandle. The tide is diurnal with 
a range of 0.5 m. Two 24-hour surveys were conducted during spring and neap tides to 
understand the roles of different forces on the residual flow under differing tidal regimes. 
Observed velocities were fitted to diurnal and semidiurnal harmonics separating tidal 
from subtidal motions. The results indicate that freshwater input was the main driving 
force during our measurement periods. The residual flow is compared to an analytic 
model that allows variations in the relative contributions from Coriolis accelerations and 
friction through the Ekman number. A solution with an Ekman number of 0.04 resembles 
the observations best.  This indicates that the overall dynamics are governed by pressure 
gradient, Coriolis and friction. Locally, advective accelerations become important, like 
around a cape at the intersection of West Bay and St. Andrew Bay.

Murray, A. B., Duke Univeristy, Durham, NC, USA, abmurray@duke.edu;
Coco, G., National Institute for Water and Atmospheric Research, Hamilton, New 

Zealand, g.coco@niwa.nz;
Green, M., National Institute for Water and Atmospheric Research, Hamilton, New 

Zealand, m.green@niwa.nz
DIFFERENT APPROACHES TO MODELING INNER-SHELF Â€˜SORTED 
BEDFORMS,’AND THEIR RESPONSES TO COMPLEX FORCING SCENARIOS
Numerous observations have revealed that a striking type of large-scale pattern adorns 
many inner continental shelves, in which the sediment is sharply segregated into swaths 
of coarse material separated by domains of fine sand. Coarse swaths, usually on the order 
of 100 m wide, often extend kilometers in the offshore direction. Previous work offered 
a hypothesis for the formation of these â€˜sorted bedforms,’and an exploratory numeri-
cal model to test its plausibility. The hypothesis and model involve a grain-size sorting 
feedback and subsequent emergent interactions that lead to an unusual kind of large-scale 
bedform. The previous exploratory numerical model represented the key relationship 
between bed composition and sediment flux with simple parameterizations that lump 
together ripple growth and the effects on sediment and current profiles. A recent model 
reproduces those results using more explicit representations of relatively small- and fast-
scale processes. This new model also allows an exploration of diverse geometries that 
result under complex wave- and current-forcing scenarios.  However, using different pa-
rameterizations for the individual processes produces quantitatively different results. Our 
attempts to use both top-down models and more explicit numerical reductionist models 
provide an instructive case study highlighting the advantages and pitfalls of different mod-
eling strategies for dealing with interactions spanning a range of scales.
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Murray, J. W., School of Oceanography, University of Washington, Seattle, USA, jmur-
ray@u.washington.edu;

McPhaden, M. J., NOAA/PMEL, Seattle, USA, michael.j.mcphaden@noaa.gov;
Pal, S., School of Oceanography, University of Washington, Seattle, USA, muniopal@

gmail.com
THE EUCFE RESEARCH CRUISE IN THE WESTERN EQUATORIAL PACIFIC
A research cruise named EUCFe was conducted R/V Kilo Moana in August-September 
2006. The stations were located along a zonal transect from 140°W to 145°E with addition-
al stations in the New Ireland and New Guinea Coastal Undercurrents and Vitiaz Strait. 
The main goal of the cruise was to determine the zonal gradients in iron, aluminum and 
manganese in the equatorial undercurrent. A complete set of biological reservoir and rates 
measurements was also conducted. Surface temperature was centered at 180°. Surface 
water west of 180° had low salinity. The hydrographic data in the subsurface showed the 
characteristic salinity maximum at a density of about 25.5 with the highest values seen 
south of the equator. The front in the surface water separating zero and high nitrate was 
located at 155°W. The warm pool had moved to the dateline and an El Nino was in prog-
ress. This El Nino started late, ended early and was below average strength. Warming in 
the eastern Pacific was modulated by remotely forced Kelvin waves. It was not predicted 
until it was essentially underway (August, 2006).

Murray, L., Univ of Maryland CES Horn Point Lab, Cambridge, MD, USA, murray@hpl.
umces.edu;

Spence, L., South Carolina Sea Grant Consortium , Charleston, SC, USA, lundie.spence@
scseagrant.org;

Ward, A., Lee County Public Schools, Auburn, USA, ward.angela@lee.k12.al.us;
Gibson, G., Hampton Univ, Hampton, USA, DEIDRE.GIBSON@HAMPTONU.EDU
PARTNERSHIPS IN OCEAN OBSERVING SYSTEMS EDUCATION:  A TRANSFER 
MODEL
Ocean observing systems are offering access to new information gained from continuous 
monitoring of ocean conditions.  Science education reform stresses student interactions 
with relevant research, introductions to new technologies, access to data and understand-
ing of science careers.  Through a partnership between COSEE MA and COSEE SE, an 
existing ocean observing system teacher professional development institute from the Mid-
Atlantic region was modified to reflect coastal ocean investigations and information in the 
South East region.  Both institutes focused on scientists-teacher interactions to introduce 
real-time data from ocean observing systems to the classroom through research-based 
activities.  Some activities were universal and easily transferred; others were adapted to 
correspond to the research findings and education requirements of the southeast region. 
This presentation will present the benefits and challenges of extending a tested program to 
another region and provide examples of both universal activities and adaptations of les-
sons.  The rewards of forming partnerships provide incentives to continue collaborations.

Murrell, M. C., US Environmental Protection Agency, Gulf Breeze, USA, murrell.mi-
chael@epa.gov;

Vickery, S. S., US Environmental Protection Agency, Gulf Breeze, USA, vickery.sherry@
epa.gov;

Stanley, R. S., US Environmental Protection Agency, Gulf Breeze, USA, stanley.roman@
epa.gov;

Lehrter, J. C., US Environmental Protection Agency, Gulf Breeze, USA;
Kurtz, J. C., US Environmental Protection Agency, Gulf Breeze, USA;
Hagy, J. D., US Environmental Protection Agency, Gulf Breeze, USA;
Schaeffer, B. A., US Environmental Protection Agency, Gulf Breeze, USA
PRIMARY PRODUCTION, BACTERIOPLANKTON PRODUCTION, AND 
COMMUNITY RESPIRATION ON THE NORTHERN GULF OF MEXICO 
CONTINENTAL SHELF: LINKAGE TO HYPOXIA
We examined water column metabolic characteristics at several sites in the northern Gulf 
of Mexico offshore of Louisiana, a region characterized by widespread hypoxia during sum-
mers. The prevailing paradigm is that historical increases in anthropogenic nutrient pol-
lution have shifted metabolism on the shelf towards heterotrophy, thereby increasing the 
areal extent of hypoxia. However, few studies have examined metabolism outside of the im-
mediate plume region. We conducted 30-36 hour intensive studies at three sites spanning 
a gradient of river influence. Discrete water samples, collected from multiple depths were 
analyzed for particulate and dissolved constituents (e.g., chlorophyll-a, nutrients, CDOM, 
TSS) and metabolic process rates; the latter included primary production, bacterioplankton 
production, and community respiration. The three sites varied markedly in phytoplankton 
and bacterioplankton biomass and productivity, and also exhibited differing levels of hy-
poxia. The results from these studies will be placed in a physical context using CTD and 
ADCP data to evaluate the spatial domain effectively sampled by the time series.

Murtugudde, R., University of Maryland, College Park, USA, ragu@essic.umd.edu
INCREDIBLE SHRINKING IGUANA: GAIA ON GALAPAGOS
The Galapagos Islands were made famous by Darwin for his epiphany on the theory of evolu-
tion. Sitting right on the equator in the cold-tongue, the islands undergo the ENSO experi-
ence from the proverbial front seat.  Our modeling studies indicate that the main impact of 
the islands is the dramatic change in the termination of the EUC and the associated cascades 
into the thermocline variability and hence ENSO itself. The presence of the Galapagos and 

the EUC-thermocline-Bjerknes feedback changes result in the slowing down and a drastic 
weakening of ENSO.  Of great interest for GLOBEC is the impact of these processes on the 
very character of ecosystem variability. Weakening of the thermocline and the deepening 
of the mixed layer by the Galapagos Islands is responsible for the HNLC nature of the cold-
tongue and a relatively high mean in primary production with a surprisingly low-variability. 
The weakening of the ENSO amplitude and the reduction in ENSO frequency renders the 
islands much more habitable and makes it a productive region for fisheries. The details of the 
mechanisms are discussed with implications for fisheries.

Myers, P. G., University of Alberta, Edmonton, Canada, pmyers@ualberta.ca;
Kulan, N., University of Alberta, Edmonton, Canada, nilgun.kulan@gmail.com;
Donnelly, C. R., University of Alberta, Edmonton, Canada;
Ribergaard, M. R., Danish Meteorological Institute, Copenhagen, Denmark, mhri@dmi.dk
THE WEST GREENLAND CURRENT AND THE LABRADOR SEA
An analysis of the historical variability of the West Greenland Current is carried out using 
two data sets. One data set is based on a set of 6 quasi-annual sections (3 northern ones 
dating back to the 1960s with 3 southern ones from 1984) along the coast of Greenland 
from Cape Farewell to near Davis Strait.  The second (not completely independent) data 
set is based upon a climatological triad analysis of historical Labrador Sea data built using 
an isopyncal framework. The analysis will focus on both the fresh coastal component of 
the current as well as the warm and salty Irminger Water offshore. Variability in proper-
ties, velocity and transports will be discussed. Several different approaches will be used to 
determine transport estimates (and their errors), especially for freshwater. Links between 
changes in the West Greenland Current, Sub-Polar Mode Water, Labrador Sea Water and 
the North Atlantic Oscillation will be discussed.

Nace, T., University of North Carolina at Chapel Hill, Department of Geological Sciences, 
Chapel Hill, USA, nace@email.unc.edu;

Goni, M. A., Oregon State University, College of Oceanic and Atmospheric Sciences, 
Corvallis, USA, mgoni@coas.oregonstate.edu

ORIGIN AND DISTRIBUTION OF ORGANIC MATTER DERIVED FROM THE 
UMPQUA, KLAMATH, AND EEL RIVERS
The concentration and stable isotopic composition of organic carbon (OC) and nitrogen 
(ON) in sediments from eight multi-cores collected off the Umpqua, Klamath, and Eel 
Rivers along the Oregon/California coast were analyzed.  OC content ranged from 0.6 to 
1.8 weight %, with sediments from Umpqua site having the highest content whereas the 
lowest contents were measured off the Eel.  OC:ON ratios ranged from 10 to 16 and de-
creased with distance from shore.  Sediments from the Umpqua site displayed the lowest 
OC:ON ratios while the shallowest core off the Eel displayed the highest ratios.  Delta-15N 
compositions ranged from 2.9 to 5.9 per mil, increasing with water depth across the shelf 
and north along the shelf, from the Eel to the Umpqua sites.  Delta-13C compositions 
ranged from -25.1 to -22.1 per mil and displayed similar spatial trends as delta-15N val-
ues.  These compositions are consistent with a two endmember mixture of C3 terrestrial 
organic matter and marine algae.  Terrestrial contributions to surface sediments are much 
higher off the Eel and decrease north towards the Umpqua.  The proportion of marine 
organic matter increases across the shelf with water depth and is markedly higher in the 
northern region of our study area.  Regional differences in river discharge and primary 
productivity along the northern California-southern Oregon margin likely account for 
these observations.

Nadai, A., NICT, Koganei, Japan, nandai@nict.go.jp
THE INFLUENCE OF SPATIAL CHANGE OF CURRENT FIELD ON CURRENT 
MEASUREMENT BY HF OCEAN SURFACE RADAR
The HF ocean surface radar (HFOSR) is one of powerful instruments to measure ocean 
surface currents in wide area. The radial current component is measured by Doppler shift 
of the first-order echo caused by ocean wave components, the wavenumber of that are 
parallel in direction and twice in magnitude of that of radar wave. The spectral shape of 
first-order echo is influenced by the spatial change of ocean current field. Nadai (2006) 
simulated the measurement error around an isolated eddy/upwelling, and revealed that 
the non-uniform spatial distribution of radar cross section due to the spatial change of 
current field around the eddy/upwelling makes the measurement error of radial current 
velocity by HFOSR. In this study, the effect of spatial change of current field due to the 
velocity front with/without the eddy and the effect of the compensation method proposed 
by Nadai (2006) is analyzed. The measurement error of radial velocity is made by the same 
mechanism in the case of eddy/upwelling. The magnitude of measurement error depends 
on the observation geometry and the strength of velocity front.

Nadiga, B. T., LANL, Los Alamos, USA, btnadiga@gmail.com;
A NOVEL APPROACH TO MODELING SUBGRID SCALES IN UNDER-RESOLVED 
LARGE-SCALE FLOWS
Geophysical applications of a class of turbulence models proposed by Holm and co-workers 
and called ‘alpha-models’ are considered from complementary viewpoints of regularizing 
under-resolved computations and Large Eddy Simulations. Mechanisms underlying the suc-
cessful modeling of subgrid scales by this approach in the geostrophic turbulence regime are 
examined.  Potential applicability of this approach to other regimes will be discussed.
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Nagai, T., University of Marine Science and Technology, TOKYO, Japan, tnagai@kaiyodai.
ac.jp;

Yamazaki, H., University of Marine Science and Technology, TOKYO, Japan, hide@kai-
yodai.ac.jp;

Katagiri, M., University of Marine Science and Technology, TOKYO, Japan, clubliving-
deads@hotmail.co.jp;

Takano, A., University of Marine Science and Technology, TOKYO, Japan, sheepchild_t@
hotmail.com

SUBMESOSCALE SUBDUCTION AND ENHANCEMENT OF CHLOROPHYLL 
PIGMENTS AT THE KUROSHIO FRONT
Submesoscale dynamics near ocean fronts have been recently suggested to play crucial 
roles in vertical exchange of heat and nutrients between sunlit surface and sunless lower 
layers. The submesoscale downwelling of chlorophyll pigments on the cold side and the 
phytoplankton blooms on the warm side of the front are frequently observed features in 
high-resolution CTD tow-yo surveys and two and three-dimensional numerical simula-
tions in the frontogenetic conditions. In this study, we conducted a transect observation 
across the Kuroshio front in the Kuroshio-Oyashio confluence from August 6 through 
10 in 2007, using Moving Vessel Profiler (MVP), and RD ADCP. We observed a number 
of submesoscale tongues of high fluorescence and low salinity water elongated from the 
surface along isopycnals. The maximum fluorescence is found near the surface on the 
warm side of the Kuroshio front, where a strong frontal jet exists.  In the presentation, we 
will discuss the mechanisms of the submesoscale physical and biological structures using a 
Semi-Geostrophic diagnostics for the observed frontal data.

Nagano, A., Japan Agency for Marine-Earth Science and Technology, Yokosuka, Japan, 
nagano@jamstec.go.jp;

Ichikawa, H., Japan Agency for Marine-Earth Science and Technology, Yokosuka, Japan, 
ichikawah@jamstec.go.jp;

Ichikawa, K., Kyushu University, Fukuoka, Japan, ichikawa@riam.kyushu-u.ac.jp;
Konda, M., Kyoto University, Kyoto, Japan, konda@kugi.kyoto-u.ac.jp;
Murakami, K., Nagasaki Marine Observatory, Japan Meteorological Agency, Nagasaki, 

Japan, k_murakami@met.kishou.go.jp
A TIME SERIES ANALYSIS OF THE KUROSHIO HEAT TRANSPORT SOUTH OF 
JAPAN USING INVERTED ECHO SOUNDER DATA
By the Kuroshio, enormous amount of heat is transported to the east of the Izu-
Ogasawara Ridge and released to the atmosphere in the Kuroshio Extension region. In the 
present study, by using one-year-long inverted echo sounder and current meter data ob-
tained from October 2004 on the ASUKA line (south of Shikoku) and a zonal line at 30°N 
south of Japan, we examined temporal variations of the volume and heat transports of 
the Kuroshio through-flow across the ridge. The data shows that intra-annual variation of 
the Kuroshio volume transport is mainly induced by mesoscale eddies propagating in the 
recirculation region south of Shikoku. The relative heat transport with respect to 14.0°C, 
the water temperature of the southward return flow in the interior region east of the ridge 
estimated from WOCE P02 hydrographic data, has an annual signal between 0.43PW in 
December and 0.31PW in April around the mean value of 0.34PW.

Nagura, M., JAMSTEC, IORGC, Yokosuka, Japan, nagura@jamstec.go.jp;
Ishida, A., JAMSTEC, IORGC, Yokosuka, Japan, ishidaa@jamstec.go.jp;
Sasaki, H., JAMSTEC, ESC, Yokohama, Japan, sasaki@jamstec.go.jp
A MODEL STUDY OF POSSIBLE ERRORS IN THE SURFACE HORIZONTAL HEAT 
ADVECTION DUE TO USE OF SPATIALLY COARSE SST DATA IN THE TROPICAL 
PACIFIC OCEAN
Past studies often estimated the horizontal heat advection by using spatially coarse  sea 
surface temperature (SST) data and mooring buoy observation of surface current (e.g., 
Wang and McPhaden 2000, 2001; Nagura et al., Journal of Climate, in press). In order to 
evaluate possible errors caused by this method, we estimated the horizontal heat advec-
tion with two methods using output of a high-resolution ocean general circulation model; 
the first estimation is derived in equivalent way to the observational studies, i.e., using 
SST averaged over 1 degree boxes and current velocity at each grid points; the second one 
is obtained with full resolution of the model. Their differences are defined as the errors, 
which show substantial values around 4N and 4S. The errors are caused by a small-scale 
structure incorporated in the tropical instability waves, which has sharp temperature 
fronts in vicinity of the cusp-shaped cold water, missed in the SST averaged in 1 degree 
boxes. In contrast the errors are small around the equator which indicates the estimation 
in the observational studies is valid near the equator.
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SEDIMENTARY AND PALEONTOLOGICAL RECORDS OF MID-HOLOCENE 
PALEOENVIRONMENTAL CHANGE IN YEONGSAN ESTUARY, SOUTHWESTERN 
KOREA
The objective of this study is to understand paleoenvironmental changes during the 
Holocene in MW-1 and IL-2 undisturbed sediment cores from the Yeongsan Estuary, 
using a multi-proxy approach comprising sedimentological and paleontological studies. In 

middle to late Holocene palynomorph zones (MW-1 P-4 and IL-2 P-3), the palynomorph 
assemblages are represented by sudden increase in Pinus pollen and abrupt decrease in 
Quercus pollen in comparison with the earlier zones. There is also a notable rise in the 
amount of Gramineae and Artemisia. These assemblages record the onset of more un-
stable forest condition, and the climatic degradation and forest regression at that time can 
be presumed. During the deposition of MW-1 P-4 and IL-2 P-3, the climate was prob-
ably cooler and drier. Radiocarbon dates in the lower part of IL-2 P-3 (-6.543 m) indicate 
the deposition initiated from 4,470 14C yrBP. The increase in spores from Pteridophyta 
(Laevigatosporites, Polypodiisporites) and the first appearance of spores from Bryophyta 
(Sphagnum) are another features of MW-1 P-4 and IL-2 P-3. These variations are prob-
ably related to increased fluvial activities. The high freshwater input to the coring sites 
could have also caused the stronger water stratification, favoring the development of fine 
lamination with very low degree of bioturbation in the upper parts of MW-1 unit-5 and 
IL-2 unit-3. 
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USE OF PASSIVE INTEGRATED TRANSPONDER TAG FOR ASSESSING THE 
ALONGSHORE TRANSPORT RATE OF GRAVEL, NORTH ARCTIC ALASKA
The seasonal alongshore transport direction and rate was monitored of gravel tagged with 
12mm-long passive integrated transponder (PIT). In June 2006 fifty-tagged gravels were in-
jected at each of two seaward MTL sites on Narwhal Island, a sand-gravel barrier in Arctic 
Alaska. In July 50 gravels were injected at two additional sites. In July, 35-50% of gravels 
which were identified from the first suite, had drifted alongshore up to 3m, and by August 
this drift had extended up to 8m westward. In mid October 2006 none of the tagged gravels 
was identified, while in July 2007 subsequent to the 8-month winter only one of the original 
200 tagged gravels was detected. The sole gravel had moved 29m west of the June injection 
point. The post-winter poor detection of the tagged gravels at beach surface is likely to their 
burial under ice-pushed sediment mounds (up to 3m high), and their loss to subtidal zone 
by shorefast ice and meltwater. Thus, PIT tag use to assess the annual alongshore transport 
rate of gravel in Alaskan arctic can be complicated by ice action. 
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BIODIVERSITY OF CHAETOGNATHS OF THE ANDAMAN SEA, INDIAN OCEAN
Andaman Sea is one of the prominent biodiversity hotspots in the Indian Ocean. Stratified 
zooplankton collections were made at 32 locations during 2003-2006. Average density of 
chaetognaths was 8.5/m3 in open ocean and 41.6/m3 in coastal waters. Twenty species of 
chaetognaths including two new species occur in the area. In the oceanic sector Sagitta 
enflata predominated the layer above thermocline followed by S. neglecta , S. bipunctata 
, S. pacifica , Pterosagitta draco and S. regularis . In the 500m to thermocline S. decipiens 
dominated followed by Eukrohnia fowleri . Congregations of S. decipiens , a mesopelagic 
species was occasionally found in the mixed layer (upto 9.9/m3) during NE monsoon 
associated with the upward movement of species due to recurrent severe cyclones in 
the Bay of Bengal. In the coastal waters either S. enflata or S. neglecta predominated. 
Krohnitta balagopali and Sagitta meenakshiae are endemic to the area. Maximum species 
diversity was observed above thermocline. Invariably two clusters were found along each 
stratum accounting 70% similarity. Latitudinally species diversity increases towards south. 
Variability in chaetognath community is influenced by unique physical features of the area.
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CLIMATE FORCING OF MID-ATLANTIC ESTUARIES IN THE 20TH CENTURY
To better understand the implications of anthropogenic climate change for three major 
Mid-Atlantic estuaries (Chesapeake Bay, Delaware Bay, and the Hudson River Estuary), 
we (1) analyzed the regional output of seven global climate models and (2) estimated the 
impact of sea-level rise on estuarine salinity. The climate simulation given by the average 
of the models was generally superior to individual models, which differed dramatically in 
their ability to simulate 20th-century climate. All models warmed over the 21st century 
under the six greenhouse gas scenarios considered, with an increase of 4.7 ± 2.0° C (model 
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mean ± 1 standard deviation) for the A2 scenario (a medium-high emission scenario) over 
the Chesapeake Bay Watershed by 2070-2099. Precipitation projections had much weaker 
consensus, with a corresponding increase of 3 ± 12% for the A2 scenario, but in winter 
there was a more consistent increase of 8 ± 7%. Precipitation projections were within the 
range of interannual variability but temperature projections were not. Streamflow-ad-
justed salinity variations were analyzed in Delaware and Chesapeake Bay during the past 
several decades in order to isolate the influence of sea-level rise. Both time series show 
long-term increases that are somewhat larger than hydrodynamic models forced with 
increasing sea level predict.
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FIELD STUDIES ON FINE SEDIMENT TRANSPORT DYNAMICS AND OXYGEN 
FLUXES NEAR THE BED
Field measurement was carried out to elucidate fine sediment transport processes near the 
sea bed in Ariake Bay, Japan. Several acoustic velocimeters were deployed for the monitor-
ing campaign such as up-looking acoustic Doppler current profiler (ADCP), a downward-
looking pulse coherent acoustic Doppler profiler (PC-ADP) and an acoustic Doppler ve-
locimetr (ADV) for the bottom boundary layer study. Comparing the OBS data which are 
converted to suspended sediment concentration near the bed with the current field data, 
external force conditions for the resuspemsion event of bottom sediment was qualitatively 
evaluated through the estimates of shear stress with vertical velocity profiles and Reynolds 
stress analysis. In another monitoring campaign planed in the winter of 2008, synchronized 
measurement of current velocity with oxygen concentration by using an oxygen microelec-
trode are also deployed and the effect of resuspension event of fine sediment on the water 
quality in anaerobic environments will be demonstrated in the presentation.
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BATHYMETRY INVERSION BY SEQUENTIAL DATA ASSIMILATION OF 
TSUNAMI SIMULATION MODEL
We demonstrate the framework of sequential data assimilation for correcting bottom 
topography which can be regarded as boundary condition of various simulation models. 
We used shallow water equations model and tide gauge data of tsunami in this assimila-
tion. Most of our concerns are paid to validate information on depths of sea bottom. The 
reason is that bottom topography data sets are erroneous and correction of depths can 
make simulation results more accurate. The particle filter is used as assimilation method 
because of the computational reason. In this study, we conducted two types of numerical 
experiment and analysis: twin experiment of bottom topography correction and bottom 
topography estimation in the Japan Sea. The result of twin experiment shows the effective-
ness of our sequential data assimilation approach. It also shows the guideline on the noise 
term of simulation model. The result of assimilation to real data suggests that almost all 
part of Yamato Rises is shallower than the average of available data sets.
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SMALL-SCALE EDDIES AROUND THE KURIL STRAITS GENERATED BY 
BAROTROPIC TIDAL FLOW
Numerous small-scale eddies have been found from LANDSAT infra-red imagery around 
the Kuril Straits, which are located between the Okhotsk Sea and the North Pacific 
Ocean, whose ventilation is deeply affected by the transport and mixing at the Kuril Straits 
(Nakamura et al., 2006). The diameters of the observed eddies range from 2 to 30 km, 
much smaller than those of eddies previously found in this region (50 to 400 km). Our 
tidal simulations show that small-scale eddies similar to those observed can be generated 
by diurnal barotropic tides, particularly the K1 tide, and induce mixing and transport of 
water. The eddy generation is caused through the effects of both the coastal boundary and 
the vorticity generation due to the stretching of water columns. The latter effect causes the 
eddy growth even after eddies leave the coast. Interestingly, anticlockwise eddies are larger 
and stronger than clockwise eddies. Possible causes of this asymmetry are the limitation of 
eddy radius (or current speed) due to the dynamical balance and the advection by the tidal 
flow whose direction rotates clockwise in the straits. The latter advection moves anticlock-
wise eddies offshore but clockwise eddies onshore, which is unfavorable for the growth of 
clockwise eddies. Such eddy generation varies greatly with tidal modulation in terms of 
both their number and intensity.
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SEISMIC IMAGES OF KUROSHIO CURRENT OFF JAPAN
We present the results of multichannel seismic reflection survey of the thermohaline 
features in Kuroshio current off Japan, in September 2006.  We conducted seismic reflec-
tion acquisition simultaneously with 70 XCTD/XBT casts, on the survey lines along and 
perpendicular to the Kuroshio current axis, 130km-long each.  Several clear reflection 
surfaces are analized at the depths of 200-600m, in good agreement with strong gradient 
layers in XCTD/XBT profiles.  The reflection surfaces shows dipping offshore, which is 
consistent with water mass distribution around Kuroshio.  Along-stream undulations of 
reflectors are also observed, which may correspond to sub-surface eddies.  Turner angle 
analysis suggests most of these layers are likely to be maintained or enhanced by double-
diffusive processes.
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IMPACT OF THE INCREASE IN THE HORIZONTAL RESOLUTION FROM 1/2 TO 
1/12 ON A GLOBAL OCEAN MODEL
Effects of the increase in the horizontal resolution on global ocean models are inves-
tigated. Particular focus will be on the western boundary current systems. We use the 
Meteorological Research Institute Ocean Community Model (MRI.COM) on TRIPOLAR 
grid to include the Arctic Ocean. The coarse-resolution (1 x 1/2) model, which will be 
used as the ocean component of the coupled model of MRI for the next IPCC report, is 
integrated for 50 years to spin up the wind-driven circulation. Using the temperature and 
salinity fields of the 40th year of the model as an initial state, the eddy-resolving (1/8 x 
1/12) model is integrated for 10 years. Each model is driven by the same climatological 
monthly forcings created from the datasets of the Japanese 25-year Reanalysis Project 
(JRA25). The eddy-resolving model reproduces major current systems such as the 
Kuroshio and the Gulf Stream within 5 years which are absent in the initial state. The role 
of non-linearity and eddy-activities on the global ocean models will be discussed with the 
aid of supplementary experiments that represent such western boundary current systems 
in idealized settings.
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INTERNAL WAVES IN A TWO-LAYER SYSTEM USING FULLY NONLINEAR 
INTERNAL-WAVE EQUATIONS
In a lake or the ocean where density stratification is well developed, the density fluctuation 
due to a tide or wind supports internal waves with a range of vertically modal structures. 
It is thus significant to understand how internal waves are deformed due to the nonlinear-
ity, as well as to clarify the formation of large current due to the deformation of internal 
waves. In this study, to understand the nonlinear effect in a two-layer system, fully-non-
linear strongly dispersive internal wave equations, based on a variational principle, were 
proposed. A simple iteration method was used to solve the internal wave equations in 
order to solve the equations stably. The applicability of the proposed numerical computa-
tion scheme was confirmed to agree with dispersion relation theoretically obtained from 
variational principle applying linear assumption. The proposed computational scheme was 
also revealed to reproduce internal waves including higher order nonlinear effect from the 
analysis of internal solitary waves in a two-layer system. As a result, the proposed theory 
has potential in the evaluation of the internal waves in a two-layer system.
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THE EFFECT OF IMMIGRATION ON DISEASE RESISTANCE IN AN OYSTER 
POPULATION: A
NUMERICAL MODEL STUDY 
An individual-based genetics model was used to investigate the effect of addition of 
individuals by larval oyster transport or transplantation of adult oysters on population 
disease resistance.  Each individual oyster consists of 10 chromosome pairs, with 4 genes 
per chromosome. Reproduction occurs between a small number of pairs of randomly 
chosen individuals. An initial population with a random genetic structure was established 
and a varying number of immigrants with a marker in the gene 1, chromosome pair 2 
were added to the population at different intervals. The allele added to the population by 
the immigrants was either neutral or confered benefit, which was manifest as a longer life 
span.  Simulations are run for 100 generations and the frequency of the new allele deter-
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mined. Continual addition of immigrants allowed the new allele to become dominant, 
even if it was neutral. Dominance occurred in several decades for 1000 immigrants per 
year. Adding more immigrants reduced the time to dominance. With disease resistance, 
the new allele was established quicker. The simulation results are similar for larval or adult 
immigrants. These simulations have implications for the introduction of disease-resistance 
oysters to populations that are significantly impacted by disease. 
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VARIABILITY OF NONLINEAR INTERNAL WAVES ON THE CONTINENTAL 
SHELF
Nonlinear Internal Wave (NLIW) packets are pervasive features in the coastal ocean. Yet 
while they arrive like clockwork in some regions like the South China Sea, they occur with 
a high degree of variability on most continental shelves. Here we explore their variability 
using moored observations from the New Jersey Shelf obtained during the ONR Shallow 
Water ‘06 (SW06) experiment. During a 50-day period, NLIW activity was found to be 
both spatially inhomogeneous and temporally intermittent. Wave packets propagated 
in many different directions, producing highly 3D wave fields and irregular wave tim-
ing. Initial results indicate that NLIW energy levels do not scale with the strength of the 
barotropic tide. Instead, NLIW activity is found to be linked to the strength of the internal 
tide, which was strongest during the neap barotropic tide. While topography, barotropic 
forcing, and seasonal stratification are certainly important, subtle changes in the location 
of shelfbreak fronts and mesoscale motions must play a role in setting the strength of the 
internal tide, its nonlinear steepening, and subsequent propagation of NLIWs. 
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LONG-TERM (1992-2007) CHANGES IN DIATOM AND PHAEOCYSTIS GLOBOSA 
SPRING BLOOM DYNAMICS IN COASTAL WATERS OF THE EASTERN ENGLISH 
CHANNEL.
Massive Phaeocystis globosa and diatom spring blooms succession occur each year in 
coastal waters of the eastern English Channel. The present study aimed to determine the 
long-term trends of phytoplankton dynamics from 1992 to 2007 with special emphasis 
on community composition. The correlations observed between the North Atlantic 
Oscillation (NAO), nutrient loads and phytoplankton species dynamics were similar to 
those recorded at a long-term scale (1988-2001) in the Southern Bight of the North Sea. 
Drastic changes in diatom biomass and composition appeared in 1994 and 2004. They 
consisted in a shift between a Guinardiaceae assemblage (Rhizosolenia spp. and Guinardia 
spp.) and potentially toxic species of the genus Pseudonitzschia. While the first assem-
blage is probably related to the intensity of the North Atlantic inflow into the English 
Channel, the second one seems to be linked to changes in nutrient ratios. Moreover, these 
Pseudonitzschia spp. blooms concomitantly increased with the dominance of Phaeocystis 
globosa. We suggest that these pennate mixotrophic diatoms could develop on organic 
components produced by Phaeocystis colonies.
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LATERAL MIXING BY INTERLEAVING IN THE EQUATORIAL THERMOCLINE
The observation of interleaving of water masses within the thermocline of the equato-
rial Pacific raises questions as to why the interleaving is present and what impact it has 
on mixing and the broader scale structure of the flow and tracer fields. Individual layers 
are of order 10m thick and stretch for order 200 km and 1000 km in the meridional and 
zonal directions, respectively. Numerical experiments which reproduce the interleaving 
suggest that the interleaving can have a large impact on both vertical and lateral mixing of 
momentum, potential vorticity and tracers. Here we report on theoretical and numerical 
work on the stability of steady and time dependent background flows and the subsequent 
equilibration of the flow. We contrast freely evolving and forced flows as well as 2D versus 
3D disturbances. The relative roles of inertial and parametric subharmonic instabilities 
change depending on the flow configuration and as the flow evolves. The implications 
for lateral mixing in the equatorial thermocline and its impact on ocean dynamics will be 
discussed. The inference is that scale interactions involving interleaving may link mixing 
in the equatorial thermocline to variations of the larger scale flow on intraseasonal to 
interannual timescales.
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INFRASONIC PRECURSOR OF TROPICAL CYCLONE
Intense infrasonic emission was observed prior to the birth of a tropical cyclone 
(Netreba,1991). It is connected apparently with instability of atmospheric layers in cy-
clone area. There are different mechanisms of this effect, the condensation instability is 
considered in the present paper. The Cooling of air in upward convection flow makes 
water vapor supersaturated. This is a nonequilibrium state of fluid where effect of insta-
bility can be developed in the process of infrasonic propagation. Solutions of instability 
equation indicates the effect of infrasonic wave amplification and its nonlinear evolution. 
Corresponding analyses of them make it possible to clarify the principally important 
aspects of cyclone infrasonic precursors.
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VARIABILITY OF MODE AND INTERMEDIATE WATERS IN DRAKE PASSAGE 
DURING THE LATE 20TH AND EARLY 21ST CENTURIES
The variability of the Subantarctic Mode Water (SAMW) and Antarctic Intermediate 
Water (AAIW) flowing through Drake Passage in the last four decades is examined using 
24 hydrographic and tracer sections and over 400 Argo hydrographic profiles. SAMW 
exhibits a decadal trend toward increasing potential temperature and salinity during the 
1970s and a reverse decreasing tendency between 1990 and 2005, at which point the 
coldest and freshest SAMW on record is encountered. In contrast, AAIW undergoes 
a steady freshening between the 1970s and the 21st century. Both SAMW and AAIW 
experience marked interannual changes in their thermohaline properties, potential vortic-
ity, and oxygen and nutrient concentrations that co-vary differently for each water mass. 
The contrasting evolutions of SAMW and AAIW over the study period are interpreted in 
terms of distinct formation areas and mechanisms. These reveal that SAMW variability 
is predominantly controlled by tropical modulation of air-sea interaction in the Southeast 
Pacific, and that AAIW changes are more closely linked to the rapid climate change west 
of the Antarctic Peninsula. The likelihood of an anthropogenic influence in the observed 
variability is discussed.
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PLANKTONIC RESPONSE TO UV IN A CHANGING ENVIRONMENT: EFFECTS 
OF EARLY SPRING WARMING ON BIOLOGICAL WEIGHTING FUNCTIONS
Planktonic sensitivity to UV is affected by climate change through variations in UV ex-
posure (modulated by surface irradiance, CDOM and vertical mixing), temperature, and 
CO2. Warming can enhance repair of UV damage, especially important when the UV 
to temperature ratio is high in the early spring. We manipulated temperature and UV 
exposure of natural microbial assemblages from Lake Giles, PA during April when surface 
temperature is rapidly increasing. Biological weighting functions for UV inhibition of pho-
tosynthesis and bacterial incorporation of leucine were estimated based on polychromatic 
exposures to filtered xenon lamp irradiance. At the initial temperature (5.5°C), surface UV 
strongly inhibited photosynthesis, suppressing production. Short-term (hours) and long 
term (10 days) warming in the absence of UV decreased sensitivity to UVA. However, 
under long-term exposure to UV, lower temperatures resulted in less sensitivity due to 
greater acclimation and selection for resistant species (see also Jeffrey et al. presentation). 
Leucine incorporation was less sensitive initially, but otherwise exhibited similar trends as 
photosynthesis. The results show that the UV-temperature environment in early spring 
can affect both microbial processes and food web structure.
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SHORELINE ANALYSIS AND BARRIER ISLAND DYNAMICS- EVENT TO 
DECADAL SCALE PATTERNS FROM CEDAR AND PARRAMORE ISLANDS, 
VIRGINIA
Data from aerial photographs and topographic maps have been analyzed in tandem with 
aerial LiDAR and high-resolution GPS surveys to determine decadal-scale and event-scale 
coastal retreat rates and patterns on Cedar and Parramore Islands. In past literature, it 
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was suggested that Cedar and Parramore lie in two distinct erosional zones (threshold 
retreat and moderate retreat respectively). Paradoxically, the two islands are geographic 
neighbors, exposed to the same general forcing processes and conditions.  Cedar Island 
is prone to parallel beach erosion while Parramore Island undergoes clockwise rotational 
erosion.  The current data, however, suggest that Cedar Island has undergone some degree 
of clockwise rotation and is eroding at an average island rate of 5.3 m /year (1852-2002) 
while the Parramore shoreline has experienced a parallel beach retreat of about 12.6 m/yr 
(1994-2007) based on end-point measurements.  The data further indicate that there has 
been acceleration in erosion rates over the past decade.
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ROSE: COINCIDENT SEISMIC AND HYDROGRAPHIC SURVEY OF THE GULF 
STREAM AND SLOPE WATERS SOUTHEAST OF NOVA SCOTIA
In the summer of 2007, the Government of Canada contracted a large-scale multi-chan-
nel seismic (MCS) survey southeast of Nova Scotia with the intent to extend Canadian 
jurisdiction of the seabed and its natural resources under the United Nations Convention 
on the Law of the Sea (UNCLOS). The survey lines crossed a major oceanographic 
boundary between the Gulf Stream and the slope waters. The primary goal of our research 
undertaken on R/V Endeavor during the 2007 cruise EN438 was to collect a hydrographic 
dataset coincident with a part of the UNCLOS MCS survey. We collected ~350 km of 
hydrographic data at high spatial density (~500-1500 m) using shipboard XBTs and CTDs. 
In addition to analyzing the MCS data to gain quantitative understanding about the re-
corded water column reflections, we plan to use XBT/CTD data to produce reflectivity 
sections and carry out waveform modelling to study spatial resolution limits of seismic 
oceanography. We also recorded repeat and reverse profile XBT/CTD data to investigate 
short period temporal effects on seismic imaging in this dynamic environment.

Needham, D. M., Huntington College, Montgomery, USA, dneedham@huntingdon.edu;
O’Neil, J. M., University of Maryland Center for Environmental Science, Cambridge, USA, 

joneil@hpl.umces.edu;
Beckert, K. A., University of Maryland Center for Environmental Science, Cambridge, 

kbeckert@hpl.umces.edu;
Fertig, B., University of Maryland Center for Environmental Science, Cambridge, bfertig@

hpl.umces.edu;
Carruthers, T. J., University of Maryland Center for Environmental Science, Cambridge, 

USA, tcarruth@umces.edu
VIRUS AND BACTERIA DISTRIBUTION AND ABUNDANCE ALONG A 
EUTROPHICATION GRADIENT IN THE COASTAL BAYS OF MARYLAND, USA.
Anthropogenic activities including increased use of fertilizers, poor sewage treatment 
and watershed development have increased nutrient input in estuaries worldwide. The 
Coastal Bays of Maryland are characterized by high nutrients, long water residence times, 
and decreasing water quality. This study explored how different land uses in these coastal 
lagoons affected water quality including bacteria and virus-like particle (VLP) abundance 
using SYBR Green I staining and epi-fluorescent microscopy. Three different land use 
types were compared: 1) a developed region with residential use (St. Martin River); 2) an 
agricultural dominated site (Johnson Bay) and 3) a combination marsh/forested region 
(Sinepuxent Bay) in May and July, 2007. Overall, abundances of bacteria and VLP were the 
following: St. Martin River > Johnson Bay > Sinepuexent Bay. Abundances were similar or 
higher compared with other coastal environments. Bacteria concentrations ranged from 
106-107ml-1 and VLP concentrations ranged from 107-108ml-1. Bacteria abundance was 
significantly positively correlated (p < 0.05) with VLP abundance, salinity, chlorophyll and 
total nitrogen (predominantly organic), total phosphorus, and temperature. These patterns 
emphasize the importance of the microbial loop in estuarine nutrient processing.

Needoba, J. A., Monterey Bay Aquarium Research Institute, Moss Landing, USA, needo-
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SYNTHESIS AND APPLICATIONS OF THE MULTI-YEAR TIME SERIES DATA 
FROM THE LOBO SENSOR NETWORK IN ELKHORN SLOUGH, CA
The Land/Ocean Biogeochemical Observatory (LOBO) in Elkhorn Slough, CA has oper-
ated since 2003; a period sufficient to resolve the seasonal variability in nutrient fluxes and 
metabolic processes of the estuary. The combination of chemical, biological, and physical 
measurements from the LOBO network allowed extensive characterization of complex 
ecosystem processes related to nutrient cycling and primary productivity in the coastal 
environment. The extended high resolution time-series revealed important relationships 
between climate, tides, and anthropogenic activity on estuarine nutrient levels and prima-
ry productivity. As a whole, the observations from the LOBO network have contributed 
to the conservation of this important ecosystem through:  1) scientific understanding, 2) 
effective management decisions, and 3) public outreach and education. We will describe 

these contributions with an emphasis on how the capabilities of the network could not be 
duplicated with traditional sampling methods.
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SEASONAL VARIABILITY OF OCEANIC ORGANIC SULFUR COMPOUNDS IN 
THE SUBTROPICAL GYRE OF THE NORTH ATLANTIC OCEAN: DMS, DMSP 
AND DMSO
Monthly vertical profiles of dimethylsulfide (DMS), particulate and dissolved dimethyl-
sulfoniopropionate (DMSPp and DMSPd), and dimethylsulfoxide (DMSO) are sampled 
in the North Atlantic Ocean at the Bermuda Atlantic Time-series Study (BATS) site com-
mencing in September 2005.  Clear seasonal cycles are evident in the distributions of DMS 
and DMSP.  DMS displays the so-called summer-paradox with increased concentrations 
(up to 4 nM) during the summer-stratified period in the subtropical gyre surface waters. 
DMSPd concentrations show complex variability with concentrations typically <1 nM. 
DMSPp routinely is the largest reservoir of dimethylated sulfur with concentrations rang-
ing up to 30 nM during the spring bloom. DMSPp and DMSPd are coupled to the extent 
that seasonal maxima and minima are concurrent. Coinciding with the DMSPp peak in 
April 2006, DMSPd was >2 nM.  During winter 2006-07, DMSPd were at their minimum, 
again coinciding with the seasonally lowest DMSPp values. Clear seasonal cycles were not 
apparent for DMSO.  Correlations between the sulfur compounds and the extensive time-
series data sets collected from the Sargasso Sea area are explored to assess the sources of 
this seasonal variability.
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THE INFLUENCE OF MESOSCALE EDDIES ON INORGANIC CARBON CYCLING 
AND AIR-SEA CO2 GAS EXCHANGE IN THE NORTH ATLANTIC OCEAN
In the subtropical gyre of the North Atlantic Ocean, recent studies have shown that me-
soscale eddies have an important role in modulating of nutrient supply, new production 
and export production. Mesoscale eddies may also have an important role in controlling 
the inorganic carbon cycle of the upper ocean and influencing air-sea carbon dioxide gas 
exchange. As part of the EDDIES project in 2004 and 2005, and from earlier studies in the 
late 1990’s, we examine how mesoscale eddies influence inorganic carbon distributions and 
carbon dioxide dynamics in the upper ocean. We find that the influence and response is 
different for a variety of mesoscale eddy features, from cyclonic eddies to Eighteen Degree 
Mode Water eddies, and also dependent on the age and evolving nature of the feature. For 
example, one cyclonic mesoscale eddy resulted in excess inorganic carbon relative to nitrate 
and canonical C:N elemental stoichiometry in the surface with subsequent enhancement of 
sea-to-air carbon dioxide flux. With field and model understanding of eddy type and fre-
quency, we examine their contribution to the carbon dioxide sink and sources.
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COUPLING AN IN SITU AUTONOMOUS PLATFORM AND A MONITORING 
PROGRAM IN THE CALOOSAHATCHEE RIVER, FL TO UNDERSTAND 
NUTRIENT DYNAMICS OF COASTAL HAB’S
The primary objective of this project was to assess potential links between Karenia brevis 
blooms in southwest Florida ocean waters and changes in Caloosahatchee river flow and 
nutrient inputs into this region. Two continuously moored MARVIN platforms were 
used with a traditional field sampling approach to survey the ungated portion of the river 
for various water quality and nutrient parameters since 2005. Results indicate significant 
amounts of nitrogen and phosphorus, in both organic and inorganic forms, enter the 
Caloosahatchee River at different locations, but were not easily correlated with changes 
in river flow.  The fate of these nutrients entering the West Florida Shelf depends upon 
the complex physico-chemical and biological parameters present in various regions of 
the river. These include: prevailing coastal current direction and velocity, optical proper-
ties of the water, the phytoplankton community structure and nutrient needs at the time 
of nutrient delivery, short- and long-term climatological events like the passage of fronts 
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or droughts. The paradox of certain historical water quality parameters improving while 
others decline underscores the need for high frequency measurements provided by au-
tonomous platforms.
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HYDROCARBONS AND METALS IN TISSUES OF BENTHIC CRUSTACEANS AND 
MOLLUSCS FROM THE NEAR-SHORE BEAUFORT SEA: POSSIBLE EFFECTS OF 
OIL AND GAS DEVELOPMENT
Concentrations of saturated and aromatic hydrocarbons and 18 metals were measured in 
soft tissues of benthic crustaceans (amphipods, isopods, and mysids) and bivalve molluscs 
collected from the near-shore Alaskan Beaufort Sea during the summers of 2004, 2005, 
and 2006, in order to determine if contaminants from offshore oil and gas development 
were accumulating in the coastal marine food chain. This study was part of the cANIMI-
DA Program, sponsored by the Minerals Management Service. All species of benthic 
invertebrates sampled contained low concentrations of polycyclic aromatic hydrocarbons 
(PAH) and metals, similar to concentrations in similar species from uncontaminated 
environments. The PAH assemblage was consistent with mixed petrogenic, pyrogenic, 
and biogenic sources. Concentrations of PAH and saturated hydrocarbons were not 
higher near oil and gas operations. The saturated hydrocarbon assemblage in crustaceans 
was dominated by pristine, probably derived from consumption of phytoplankton or peat 
eroding from coastal sediments. Lead concentrations were higher in amphipods from the 
Northstar facility than in those from nearby undeveloped locations in 2004 and 2005, but 
not in 2006. Benthic invertebrates are not bioaccumulating hydrocarbons and metals from 
oil and gas development activities.
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MOTION OF DISCRETE PARTICLES ON A PLANE SLOPE UNDER REGULAR 
BREAKING WAVES
The motion of solid glass spheres and the corresponding fluid velocity fields under regular 
breaking waves were measured on a plane slope using particle image velocimetry (PIV).  
The two-phase measurements were separated into the fluid phase and solid phase by 
morphological operation.  The fluid velocity field was decomposed into a wave component 
and a turbulence component by ensemble averaging.  The particulate phase was tracked 
as individual elements to determine their displacement, velocity and acceleration. For the 
sediment sizes and wave conditions investigated, the glass spheres moved along the bottom 
and did not suspend. Breaking-wave-generated coherent structures were characterized by 
individual downbursts of turbulence impinging on the bed. The net motion of the sediment 
particles over a wave cycle was typically offshore and dominated by the undertow. Because 
the turbulence velocity in the downbursts was larger than the wave velocity and undertow 
velocity, a sediment particle trapped in a downburst could occasionally overcome the ef-
fect of the undertow and be transported onshore.  The frequency of occurrence of onshore 
transport was found to be higher in plunging breakers than in spilling breakers.  
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SATELLITE OCEAN COLOR RECORD OF SEASONAL AND INTER-ANNUAL 
VARIABILITY IN CDOM DYNAMICS IN THE SOUTH ATLANTIC BIGHT
Ocean color satellite imagery from SeaWiFS and MODIS Aqua has been obtained from 
the late fall of 1998 to present.  Here we examine inter-annual variability in the CDOM-as-
sociated signal in ocean color imagery on the South Atlantic Bight continental shelf, focus-
ing on winter-spring, along with regional rainfall, river discharge, hydrographic conditions 
and possible modes of cross-shelf exchange.  Cruise data and time series measurements at 
offshore towers are consistent with high CDOM absorption in lower salinity surface water 
masses on the shelf and a terrestrial/riverine origin for highly colored CDOM on the shelf.  
However, accurate retrieval of CDOM absorption coefficients from satellite ocean color 
measurements remains challenging, and is discussed in relation to in situ data obtained 
from several cruises (hydrographic properties, absorption measurements, optical profiles).  
Despite these uncertainties, CDOM-related products provide a useful tracer of terrestri-
ally derived DOM and where and when cross-shelf transport of coastally derived water 
masses occurs.  Examples compare CDOM from satellite ocean color between low, aver-
age and anomalously high FW discharge years and case studies where in situ data were 
available during CDOM events.
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CDOM IN THE DEEP SEA: DISTRIBUTION AND DYNAMICS FROM TRANS-
OCEAN SECTIONS
Chromophoric DOM (CDOM) is a ubiquitous component of ocean waters, found at all 
depths in all ocean basins. Our ongoing project is studying the distribution and dynamics 
of CDOM in the surface and deep oceans, using meridional sections of the CO2/CLIVAR 
Repeat Hydrography Project in the Atlantic, Pacific, and Indian Oceans. Lack of cor-
relation with DOC indicates that CDOM in the open ocean has local sources and sinks 
and represents a very small fraction of the DOM on a carbon basis. Ventilation supplies 
CDOM at low concentrations to intermediate and deep water masses, but CDOM in 
slowly ventilating water masses is well correlated with AOU, indicating a slow microbial 
source for CDOM in the ocean interior. Comparison of CDOM in deep ocean water 
masses to ventilation age tracers indicate that there is no significant microbial consump-
tion of CDOM in the deep ocean, leaving solar bleaching to be the only known sink. 
Systematic changes in CDOM:DOC relationships, DOM quality indices, and optical 
characteristics of CDOM in the deep ocean give tantalizing hints of the chemical transfor-
mations involved in DOM diagenesis.
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GENETICS OF PACIFIC ZOOPLANKTON INVASION OF THE ARCTIC OCEAN.
Climate change will increase opportunities for southern marine organisms to become es-
tablished in the Arctic Ocean.  The study of intraspecific genetic variation across oceanic 
transition zones holds great potential for early detection of such invasions and of ecologi-
cal change.  Using molecular genetic analysis of the 16S rRNA gene, we find that Calanus 
glacialis from the Bering Sea and the Arctic Ocean are genetically distinct from each other.  
Further, we find that C. glacialis from the Bering Sea is advected into the Arctic with the 
northward flow of Pacific water but is not observed outside areas of recent Pacific water 
influx.  This suggests that Bering Sea C. glacialis is not reproductively established in the 
Arctic Ocean at present.  We conclude that the restriction of gene flow across the Pacific 
- Arctic boundary has been sufficient to allow for molecular and phenotypic divergence 
of C. glacialis.  The genetic assay and baseline study we report provides a sensitive tool to 
monitor Arctic marine ecosystem change.
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USING UNDERWATER VIDEO TO EXAMINE THE OCCURRENCE OF GREEN 
MACROALGAL BLOOMS ON A REGIONAL SCALE IN WASHINGTON STATE, USA.
Green macroalgal blooms are a threat to marine ecosystems, can release toxic com-
pounds, and are thought to be increasing world-wide.  These blooms have not been as 
well-studied in the Northeast Pacific as in other areas.  We used underwater video sur-
veys conducted by the Washington State Department of Natural Resources (WADNR), 
originally intended to determine seagrass cover, as a means to examine the abundance 
and geographic distribution of green macroalgal blooms over the regional scale.  We have 
completed analysis for sites sampled in 2004 and 2005 and are beginning analysis for 2006.  
Several regional trends, in particular a surprising variability over small spatial scales, were 
noted.  We have also identified several strengths and weaknesses of this approach for both 
scientific and management purposes.  The advantages of this technique over more tradi-
tional alternatives include the large sample size (per site and number of sites), the ability 
to digitally archive the original video, safety to personnel, and low cost.  Disadvantages are 
primarily related to the use of video originally intended for examining other species, in 
particular time delays from sampling until videos are available for analysis. The likelihood 
of underestimating green algal abundance when water clarity is low and other primary 
producers are abundant is also problematic, although green macroalgal blooms that are 
sufficient to have substantial ecosystem consequences would not likely be missed.
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TEMPORAL AND SPATIAL EVOLUTION OF SMALL SCALE RIPPLES ON THE 
INNER SHELF
Bedforms on the inner shelf were observed from October 2003, until March 2004, off 
Long Bay, South Carolina. During this period waves propagated to the northwest with 
an average significant wave height of 0.6 m and period of 4.8 s. The site was composed 
of fine-medium sand (D50=177 microns). The geometry of the bedforms (wavelength, 
orientation, and plan-view shape) was determined using spectral and visual analysis of 
sonar images produced by an Imagenex rotating sonar system. This analysis focuses on the 
temporal and spatial evolution of continuous and discontinuous linear, wavy, bifurcating, 
and irregular ripples with 6-26 cm wavelengths. The analysis includes a time series com-
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parison of ripple dimensions with present time-dependent models as well as a relationship 
for the response time required for ripple reorientation. The spectral variability of the wave 
field is used to show the dependence of less intense wave heights and directions on the 
development and modification of ripple plan-view shapes.
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MESOSCALE EDDIES IN THE LEE OF HAWAII: CLOSED OR OPEN SYSTEMS?
Mesoscale eddies are often treated as closed systems with respect to horizontal exchanges 
with the surrounding waters. Therefore, nutrient injections into the euphotic zone are 
assumed to occur only during the time of eddy formation. On March 2005, the cyclonic 
cold-core eddy Opal was sampled during the E-Flux III field experiment in the lee of 
Hawaii. Analysis of physical and biogechemical data revealed a well developed, fairly circu-
lar eddy. Opal’s core region was characterized by an intense doming of isopycnal surfaces 
and enhanced nutrient and chlorophyll concentrations. Vertical profiles of density show 
that the anomalies associated with the eddy extend to ~700 m. However, Opal’s cyclonic 
circulation is primarily limited within the upper mixed layer. Analysis of the potential 
vorticity field suggests that the portion of Opal isolated from the surrounding waters is 
relatively shallow, and that radial exchanges of water might occur below this portion, as 
the eddy migrates. We therefore hypothesize a conceptual model in which nutrient inputs 
are not limited to a single injection, but can occur more or less continuously during the 
eddy’s lifetime.
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ESTIMATION OF MODEL BIAS BY THE ASSIMILATION OF SATELLITE 
CHLOROPHYLL DATA INTO A GLOBAL MODEL OCEAN
Chlorophyll concentration estimates by ocean-biogeochemical models show typically 
significant errors. Data assimilation algorithms based on the Kalman filter can be applied 
to improve the model state.  However, these algorithms do usually not account for possible 
biases in the model prediction.  Taking model bias explicitly into account can improve the 
assimilation estimates. Here, the effect of bias estimation is studied with the assimilation 
of chlorophyll data from the Sea-viewing Wide Field-of-view Sensor (SeaWiFS) into the 
NASA Ocean Biogeochemical Model (NOBM).  The ensemble-based SEIK filter has been 
combined with an online bias correction scheme.  A static error covariance matrix is used 
for simplicity. The performance of the filter algorithm is assessed by comparison with 
independent in situ data over the 7-year period 1998--2004. Compared to the assimilation 
without bias estimation, the bias correction results in significant improvements of the 
surface chlorophyll.  With bias estimation, the daily surface chlorophyll estimates from 
the assimilation show about 3.3\% lower error than SeaWiFS data.  In contrast, the error 
in the global surface chlorophyll estimate without bias estimation is 10.9\%.  Next to the 
improvement of the estimated chlorophyll concentrations, the estimated biases indicate 
regions with systemic errors in the model-represened chlorophyll. 
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THE ROLE OF CARBONATE IN INFLUENCING PARTICULATE ORGANIC 
CARBON EXPORT IN THE SUBTROPICAL NORTH ATLANTIC GYRE
Long term time series data offer the opportunity to test hypotheses regarding our current 
paradigms in ocean biogeochemistry. Here we investigate the cause of the observed difference 
in export production between the two subtropical North Atlantic gyre time series stations, 
BATS and ESTOC, situated at about the same latitude but on opposite sides of the gyre.  
The two stations exhibit similar seasonality in phytoplankton biomass and productivity but 
export production measured with free-drifting and moored traps is higher by a factor of 2-4 
at BATS. Cianca et al. (2007) found that nutrient availability is slightly higher at BATS which 
could partially explain the higher export production. But calcium carbonate sedimentation is 
also higher by about a factor of 1.5 at BATS, as is the slope and correlation coefficient of the 
flux of particulate organic carbon vs calcium carbonate, indicating that POC sedimentation 
is closer linked to carbonate sedimentation at BATS compared to ESTOC.  This may partially 
explain a higher POC export in the western compared to the eastern NA gyre because of the 
greater carrying capacity associated with calcium carbonate.
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NAT-WORKING MARINE RESEARCH - A SCHOOL ENCOUNTER BEYOND LAB 
EDUCATION
Stimulating young talents at school to join the natural sciences appears to be a task of 
modern societies poor in other resources. As there is no silver bullet for this age old 
conundrum, students, scientists and teachers joined in a project, “Nat-Working - Ocean 
Sciences” funded by the Robert-Bosch Foundation/Germany. To meet various demands 
of the students various opportunities can be chosen. The range covers almost the entire 
scale of scientific work from single student laboratory -work to group work or excursions 
as well as a many kinds of result demonstrations like student symposia, single or group 
lectures or posters. Symposia and teacher training courses complement the practical work 
by providing the scientific background. Contributing to research work teaches scientific 
thinking and methodology in a more sustainable fashion than standardized exercises in a 
school laboratory. Science careers can thus be accelerated in general, as students already 
know basic scientific capabilities at the very beginning of their university studies. Students 
however learn in a framework of curricula which potentially limit their own as well as 
scientific engagement in such a cooperation.
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Karstensen, J., Leibniz-Institut fuer Meereswissenschaften (IFM-GEOMAR) , Kiel, 
Germany, jkarstensen@ifm-geomar.de;

Visbeck, M., Leibniz-Institut fuer Meereswissenschaften (IFM-GEOMAR) , Kiel, 
Germany, mvisbeck@ifm-geomar.de;

Send, U., Scripps Institution of Oceanography, University of California, San Diego, La 
Jolla, USA, usend@ucsd.edu

THE INFLUENCE OF HEAT AND FRESHWATER FLUXES ON CONVECTIVE 
ACTIVITY IN THE CENTRAL IRMINGER SEA
The temporal evolution of the hydrographic structure of the Central Irminger Sea from 2002 
to 2006 is investigated. Particular attention has been drawn to the mixed-layer depth as the 
region has been suggested to be a deep water ventilation site. During the period we report here 
a maximum mixed-layer depth of about 500m was found in winter 2004/2005, while shallowest 
measured winter depth of 350m was found in winter 2002/2003 (no data in 2003/04). In the 
past convection activity has been related to the intensity (strength, frequency and direction) of 
the Greenland Tip Jet (GTJ). As the GTJ intensity was rather similar in 2002/03 and 2004/05 
it can not explain the difference in mixed-layer depth. However, in 2002/2003 a buoyancy gain 
through an anomalous high freshwater content was observed which may explain the difference 
in mixed-layer depth. During all times the mixed-layer did not reach into the stratum of the up-
per Labrador Sea Water and thus no renewal took place, at least at the mooring site. The highest 
density that has been reached was 27.68 kg/m^2 during winter 2004/2005.

Newell, C. L., Oregon State University, Corvallis, USA, newellc@lanecc.edu;
Cowles, T. J., Oregon State University, Corvallis, USA, tjc@coas.oregonstate.edu
THE SPATIAL-TEMPORAL DISTRIBUTION OF NEARSHORE MYSID SWARMS 
AND THEIR PRIMARY PREDATOR, GRAY WHALES
The spatial-temporal variability in the nearshore (10 m isobath) distribution of mysid 
swarms and their predator, gray whales, was examined along a 12.5 km stretch of the 
Oregon coast. Summer surveys were conducted from 2003-2007. Acoustic transects were 
conducted to estimate the thickness and distribution of the mysid swarms, while net tows, 
underwater imaging and direct observations (SCUBA) provided confirmation of acoustic 
observations. Ten recurring swarm sites were documented and mysid swarm thicknesses 
varied annually at these sites from 0.5 m to 6 m. A three-week deployment of a 1-MHz 
Nortek Aquadopp (TM) documented changing patterns in the distribution and biomass 
of the mysids during late summer of 2005. Residency time of gray whales within the region 
of the swarms varied from two to 112 days. The predation pressure from the whales and 
changing environmental conditions played an important role in the structuring of this 
nearshore ecosystem.

Newton, J. A., University of Washington, Seattle, USA, newton@apl.washington.edu;
Bassin, C., University of Washington, Seattle, USA;
Devol, A., University of Washington, Seattle, USA;
Ruef, W., University of Washington, Seattle, USA;
Warner, M., University of Washington, Seattle, USA;
Hannafious, D., Hood Canal Salmon Enhancement Group, Belfair, USA
AN EVALUATION OF VARIOUS DRIVERS FOR INCREASING HYPOXIA IN HOOD 
CANAL, WASHINGTON
Hood Canal (Washington State) is a classic fjord estuary with a shallow sill and sluggish 
circulation. It receives direct input from the Pacific Ocean via the Strait of Juan de Fuca. 
Increasing persistence and distribution of low dissolved oxygen concentrations in Hood 
Canal observed during the 1990-2000’s and repetitive fish kills during the 2000s have 
galvanized interest to better understand the drivers of the hypoxia and, specifically, to as-
sess whether human activity is involved.  The situation is complex because several factors 
could be driving the present situation, including natural factors (e.g., climate, ocean, and 
freshwater dynamics), as well as human factors (e.g., carbon and nutrient loadings from a 
variety of sources). The Hood Canal Dissolved Oxygen Program-Integrated Assessment 
and Modeling study is a three-year effort to use observations and models to quantitatively 
evaluate the causes for the increasing hypoxia. Emerging results from the study, begun in 
2005, will be presented and discussed.  While natural factors appear to be involved, the 
role of human loads of nitrogen cannot be ruled out.
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Nezlin, N. P., Southern California Coastal Waters Research Project, Costa Mesa, USA, 
nikolayn@sccwrp.org;

Polikarpov, I. G., Kuwait Institute for Scientific Research, Kuwait, Kuwait, ipolikarpov@
mfd.kisr.edu.kw;

Al-Yamani, F., Kuwait Institute for Scientific Research, Kuwait, Kuwait, fyamani@kisr.edu.kw;
Subba Rao, D. V., Bedford Institute of Oceanography, Dartmouth, Canada, onyx@access-

wave.ca;
Ignatov, A. M., NOAA/NESDIS, Camp Springs, USA, Alex.Ignatov@noaa.gov
CLIMATIC CYCLES AND LOCAL METEOROLOGICAL FORCING REGULATING 
PHYTOPLANKTON DYNAMICS IN THE ARABIAN GULF
The analysis of seasonal and interannual variability of the concentration of chlorophyll-a 
(CHL) in the Arabian (Persian) Gulf was based on the data of SeaWiFS and MODIS satel-
lite sensors collected since 1997. Northern Gulf waters are in general more productive due 
to the influence of river discharge.  Seasonal CHL maximum occurred in winter in the 
open Gulf waters and in autumn in the northwestern and southern shallow regions, where 
it coincided with minimum wind stress forcing. Seasonal and interannual CHL variability 
can be explained by local meteorological and oceanographic factors, such as wind stress, 
vertical stratification, solar radiation, precipitation, and aeolian dust transport. These 
factors are correlated with global climatic cycles like North Atlantic Oscillation (NAO) 
and El-Niño Southern Oscillation (ENSO). In particular, the period of high NAO index 
in 2000 coincided with low precipitation and aerosol properties indicating elevated level 
of dust deposition. These factors resulted in a pronounced CHL maximum, suggesting 
aeolian deposition of micronutrients (seemingly iron) as a crucial factor regulating phyto-
plankton growth in the Gulf.

Ngodock, H. E., Naval Research Lab, Stennis Space Center, USA, Hans.Ngodock@nrlssc.
navy.mil;

Smith, S. R., Naval Research Lab, Stennis Space Center, USA, Scott.Smith@nrlssc.navy.mil;
Jacobs, G. A., Naval Research Lab, Stennis Space Center, USA, Gregg.Jacobs@nrlssc.navy.mil
4DVAR ASSIMILATION USING THE NAVY COASTAL OCEAN MODEL IN THE 
MONTEREY BAY
The recently developed 3DVAR and 4DVAR systems based on the  Navy Coastal Ocean 
model will be used for  data assimilation experiments in the Monterey Bay area. The high 
resolution limited area model will be nested into a regional model which in turn will be 
nested into the global model. Ocean observations from moored buoys, gliders, high fre-
quency coastal radars and satellites will be assimilated in order to obtain a model solution 
that best fits the data and model dynamics with minimal errors. Assimilation results from 
3DVAR and 4DVAR will be compared to each other and to independent observations in 
an attempt to evaluate the accuracy and efficiency of each method. Preliminary results will 
be presented.

Nguyen, A. T., Jet Propulsion Lab / California Institute of Technology, Pasadena, USA, 
atn@jpl.nasa.gov;

Kwok, R., Jet Propulsion Lab / California Institute of Technology, Pasadena, USA, ron.
kwok@jpl.nasa.gov;

Menemenlis, D., Jet Propulsion Lab / California Institute of Technology, Pasadena, USA, 
menemenlis@jpl.nasa.gov

ASSESSMENT OF THE ECCO2 COUPLED OCEAN AND SEA ICE SOLUTION IN 
THE ARCTIC
One of the primary objectives of the Estimating the Circulation and Climate of the Ocean, 
Phase II (ECCO2) project is to realistically estimate the Arctic ocean circulation and sea 
ice distribution during the ocean satellite era (1978-present).  ECCO2 state estimates are 
obtained by fitting a high-resolution (18-km horizontal grid spacing) global-ocean and sea-
ice configuration of the Massachusetts Institute of Technology general circulation model 
(MITgcm) to the available ocean and sea ice data.  Towards ECCO2 Release Candidate 
1 (RC1), an optimized solution has been obtained by (i) computing 70 forward-model 
sensitivity experiments and (ii) using a Green’s function approach to minimize model/data 
misfits.  Here we present a comprehensive assessment of ECCO2 RC1 in the Arctic Ocean 
using satellite and in-situ measurements of sea ice, freshwater fluxes, and temperature and 
salinity profiles.  In addition, we assess ECCO2 RC1’s ability to reproduce and to maintain 
important water mass properties, e.g., the Arctic halocline and the warm Atlantic layer.  
The purpose of this assessment is both to evaluate ECCO2 RC1 as well as to suggest im-
provements for the representation of the Arctic Ocean in future ECCO2 solutions.

Nicholson, D. P., University of Washington, Seattle, USA, roo2@u.washington.edu;
Emerson, S. R., University of Washington, Seattle, USA, emerson@u.washington.edu;
Eriksen, C. C., University of Washington, Seattle, USA, eriksen@u.washington.edu
DEEP EUPHOTIC ZONE NET COMMUNITY PRODUCTION IN THE 
SUBTROPICAL NORTH PACIFIC GYRE FROM AUTONOMOUS GLIDER 
MEASUREMENTS
Mesoscale activity has been hypothesized to be an important source of nutrients to base 
of the euphotic zone and hence a driver of net community production. We use the signa-
ture of biologically produced oxygen measured by autonomous gliders as a geochemical 
tracer of net community production. Seagliders, deployed through most of 2005 in the 
subtropical North Pacific gyre, made measurements of temperature, salinity and dissolved 
oxygen using both Aanderaa optode and Seabird Electronics SBE43 oxygen sensors. A 
simple mass balance model was used with objectively mapped Seaglider data to calculate 

net biological oxygen production in the deep euphotic zone, beneath the mixed layer. 
We find that productivity in the deep euphotic zone, beneath the mixed layer is strongly 
influenced by the vertical movement of isopycnals driven by Rossby waves and other 
mesoscale events. Net biological oxygen production in the deep euphotic zone was 0.9 
– 1.5 mol O2 m

2 yr-2. This production rate accounts for 17 – 25 percent of net community 
production at Station ALOHA in 2005.

Nickols, K. J., University of California, Davis, Bodega Bay, USA, kjnickols@ucdavis.edu;
Gaylord, B. P., University of California, Davis, Bodega Bay, USA, bpgaylord@ucdavis.edu;
Largier, J. L., University of California, Davis, Bodega Bay, USA, jlargier@ucdavis.edu
NEARSHORE FLOWS IN CALIFORNIA: THE PRESENCE OF A COASTAL 
BOUNDARY LAYER
Nearshore flow is one of the most important and understudied issues in physical oceanog-
raphy.  The movement of ocean waters near the coast has important implications for larval 
recruitment and other ecological processes.  Of particular interest are velocity gradients 
caused by the interactions of the coastline and alongshore flow, referred to as the Coastal 
Boundary Layer (CBL).  Here, we examine the presence of a CBL at multiple sites on the 
South and Central California coast.  We deployed Acoustic Doppler Current Profilers in 
transects perpendicular to the shore to measure velocity gradients in the nearshore wa-
ters.  Data indicate the presence of a CBL whose characteristics reflect interactions of flow 
with the shoreline and the shallow seabed nearshore.  Slower flows nearshore due to the 
presence of a CBL may be responsible for decreased alongshore transport and increased 
local retention of certain waterborne constituents, such as larvae and pollutants.

Nidzieko, N. J., Stanford University, Stanford, USA, nidzieko@stanford.edu;
Monismith, S. G., Stanford University, Stanford, USA, monismith@stanford.edu
LATERAL CIRCULATION IN STRATIFIED AND WELL-MIXED ESTUARINE 
FLOWS WITH CURVATURE
We will present observations of density, velocity, and turbulent stress under varying strati-
fication conditions in an estuarine channel with significant curvature. Instrumentation 
was deployed in the Seal Bend region of Elkhorn Slough, in Monterey Bay, California, that 
permitted of all the terms in the lateral momentum balance to be calculated. Classical 
helical (two-layer) flow occurs only when stratification and lateral density gradients are 
weak; lateral Reynolds stresses balance the centrifugal acceleration. In contrast, stratified 
conditions produce strong streamwise velocity shear that results in a three-layered lateral 
velocity profile that is balanced primarily by lateral density gradients. We will discuss the 
relative balance between density gradients, vertical mixing, and lateral velocity in relation 
to the redistribution of salt in the channel cross-section and the concomitant effects on 
longitudinal dispersion.

Nielsdóttir, M. C., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, mcn@noc.soton.ac.uk;

Moore, C. M., National Oceanography Centre, Souhampton, Southampton, United 
Kingdom, cmm297@noc.soton.ac.uk;

Sanders, R., National Oceaography Centre, Southampton, Southampton, United 
Kingdom, rics@noc.soton.ac.uk;

Fones, G., University of Portsmouth, Portsmouth, United Kingdom, gary.fones@port.
ac.uk;

Achterberg, E. P., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, eric@noc.soton.ac.uk

IRON LIMITATION OF RESIDUAL PHYTOPLANKTON COMMUNITIES IN THE 
ICELAND BASIN
The high latitude (>55Â N) North Atlantic Ocean is a highly productive region with deep 
winter overturning and intensive spring blooms. Residual nitrate concentrations of 3-5 
Î¼M, low chlorophyll concentrations (<0.5Î¼g chlorophyll a l-1) and low photochemi-
cal quantum yields (Fv/Fm) have been observed in mid-late summer (2004/2007) in the 
Iceland Basin. These results indicate the potential for seasonal iron limitation. During cruise 
D321 in late summer dissolved iron concentrations in the surface waters ranged from 
20-80 pM. In vitro iron addition experiments carried out during this cruise demonstrated 
enhanced chlorophyll accumulation in treatments amended with 2 nM Fe, compared to 
controls. Phytoplankton photophysiology also differed between control and Fe amended 
treatments with increased (Fv/Fm) observed following Fe amendment. The results imply 
that the iron supply to the region is sub-optimal for complete macronutrient utilisation 
suggesting that the seasonal HNLC condition developed in response to iron limitation. This 
can be rationalised by a sub-optimal Fe:N ratio in winter overturned deep water.

Nielsen, M. E., Oregon State University, Corvallis, USA, mnielsen@coas.oregonstate.edu;
White, H. K., Harvard University, Cambridge, USA, hwhite@oeb.harvard.edu;
Sharma, S., Harvard University, Cambridge, USA, ssharma@fas.harvard.edu;
Girguis, P. R., Harvard University, Cambridge, USA, pgirguis@oeb.harvard.edu;
Reimers, C. E., Oregon State University, Corvallis, USA, creimers@coas.oregonstate.edu
BENTHIC MICROBIAL FUEL CELLS AT COLD SEEPS REFLECT VARIABLE 
TRANSPORT PROCESSES AND MICROBIAL COMMUNITIES
A benthic microbial fuel cell (BMFC) was deployed at cold seeps in Monterey Canyon, 
CA. The BMFC included a chamber that enclosed a carbon-fiber brush anode above the 
sediment-water interface. Repeat deployments at one seep used different valve technolo-
gies so that in one deployment flow through the anode chamber was occluded while in a 
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second, flow was possible. Assuming that hydrogen sulfide was the major electron donor, 
power records from the first deployment were consistent with a diffusive flux of sulfide to 
the anode chamber (31 mmol m-2 d-1). With different valves, power increased by a factor of 
five, showed tidal variability, and was consistent with a dominantly advective flux of sulfide 
(157 mmol m-2 d-1). The change in transport regime coincided with a significant change in 
microbial community from one dominated by epsilonproteobacteria (93% of phylotypes 
found) under diffusive conditions to a diverse community with representatives from del-
taproteobacteria (23%), epsilonproteobacteria (23%), firmicute (11%) and flavobacterium-
cytophaga-bacteriodes (17%) groups under advective conditions. These fuel cells delivered 
usable levels of power (40-80 mW) and did not exhibit signs of electrochemical passivation.

Niemi, A., Freshwater Institute, Fisheries and Oceans Canada, Winnipeg, Canada, ni-
emia@dfo-mpo.gc.ca;

Michel, C., Freshwater Institute, Fisheries and Oceans Canada, Winnipeg, Canada, mi-
chelc@dfo-mpo.gc.ca;

Gosselin, M., Universit É  du Québec Ã  Rimouski, Rimouski, Canada, michel_gosselin@
uqar.qc.ca

DISTRIBUTION OF SEA-ICE EXOPOLYMERIC SUBSTANCES AND 
MICOORGANISMS DURING THE DARK WINTER PERIOD, WESTERN 
CANADIAN ARCTIC
The composition and activity of sea-ice microbial communities during the dark Arctic win-
ter period is largely unknown. It has been suggested that exopolymeric substances (EPS) play 
a key role in the winter survival of sea-ice microorganisms, which are the founding members 
of the spring ice-algal bloom. However, the presence and distribution of EPS has not been 
previously assessed in Arctic sea ice during the dark winter period. In this study we sampled 
sea ice within the vicinity of the Cape Bathurst polynya during the darkest period of the 
Arctic winter (December-January), as part of the Circumpolar Flaw Lead (CFL) study. The 
vertical and horizontal distribution of sea-ice EPS was assessed and compared to EPS con-
centrations in first-year Arctic sea ice during the winter to spring transition. Sea-ice nutrient 
(i.e. NH4, NO3, PO4, Si(OH)4) and dissolved organic carbon (DOC) concentrations and 
algal and bacterial biomass were also measured to investigate the dynamics between EPS 
and microbial communities in sea ice during winter.

Nieves, V., Marine Science Institute, Barcelona, Spain, vnieves@icm.csic.es;
Gille, S. T., Scripps Institution of Oceanography, La Jolla, SD, USA, sgille@ucsd.edu;
Turiel, A., Marine Science Institute, Barcelona, Spain, turiel@icm.csic.es
SCALE ANALYSIS OF NON-GAUSSIAN PROPERTIES OF ALTIMETER-DERIVED 
VARIABLES
Velocity probability density functions (PDFs) derived from scalars such as Sea Level 
Anomalies (SLA) have been studied in the past to analyze ocean turbulence. It has been 
argued that the non-Gaussian character of velocity PDFs is mainly due to the presence of 
intense vortices. However, the influence of changes in scale in those non-Gaussian proper-
ties has not been fully described. In this work, we will show that velocity PDFs, as well as 
other satellite-derived scalar PDFs, present scalar invariance properties but with a non-
trivial dependence on the observation scale. We will show that these properties are related 
to the multifractal behavior of the variables under study, intimately connected with the 
action of ocean turbulence. The singularity spectrum, directly related to the PDFs, has been 
obtained for each study’s variable. Singularity spectra are shown to be scale-invariant and 
so fully describe changes in scale of the observed PDFs. We have compared the singularity 
spectra obtained from some altimeter-derived maps (SLA, velocity and vorticity) and those 
obtained from the PDFs of the spatial variation of SST and Chlorophyll concentration satel-
lite gridded maps, in order to determine the scaling properties which are common to the 
different variables and hence improve our understanding of oceanic turbulence.

Nigro, L. M., University of Connecticut-Avery Point, Groton, USA, lisa.nigro@uconn.edu;
Angel, M., National Oceanography Centre, Southampton, United Kingdom, Martin.

V.Angel@noc.soton.ac.uk;
Bucklin, A., University of Connecticut-Avery Point, Groton, USA, ann.bucklin@uconn.edu
DNA BARCODING OF MARINE PLANKTONIC OSTRACODS (ARTHROPODA; 
CRUSTACEA) FROM THE SARGASSO SEA, NORTH ATLANTIC OCEAN.
Ostracods (Arthropoda; Crustacea) are an important but little-known component of the 
marine holozooplankton assemblage. During a cruise to the Sargasso Sea (western North 
Atlantic Ocean) in April 2006, 65 species of ostracods – of 140 species known from the 
North Atlantic – were identified from samples obtained from 5,000 m to the surface at five 
stations located between 33.5o N and 14o N. A portion of the mitochondrial cytochrome 
oxidase I (mtCOI) gene was sequenced for identified specimens at sea for multiple individu-
als of 38 species. Patterns of variation of this gene fragment were suitable for use as a DNA 
barcode (i.e., short DNA sequence for species recognition and discovery), with low intraspe-
cific variation (1% to 3%) and diagnostic differences between species (15% to 26%). MtCOI 
can be used as an accurate and reliable tool for taxonomic identification of known ostracod 
species and for revealing cryptic taxa within geographically widespread species, but does not 
resolve deeper phylogenetic relationships above the genus level.

Nigro, O. D., University of Hawaii at Manoa, Honolulu, USA, onigro@hawaii.edu;
Vithanage, G., University of Hawaii at Manoa, Honolulu, USA, gayatri@hawaii.edu;
Fujioka, R. S., University of Hawaii at Manoa, Honolulu, USA, roger@hawaii.edu;
Steward, G. F., University of Hawaii at Manoa, Honolulu, USA, grieg@hawaii.edu

WHERE STREAMS COMMINGLE WITH THE SEA: ENVIRONMENTAL 
CONTROLS ON PATHOGENIC VIBRIOS IN COASTAL WATERS
Human pathogens in the genus Vibrio (e.g. V. cholerae, parahaemolyticus, and vulnificus) 
thrive in warm brackish coastal waters. Because these pathogens are natural estuarine flora, 
rather than being simply washed into the coastal zone as pollutants, understanding the 
infection risk that they pose is complicated by myriad ecological interactions. Temperature 
and salinity tolerance appear to be major influences on the autecology of pathogenic Vibrio 
spp., but their relative importance is context dependent. In Lake Pontchartrain, Lousiana, 
for example, we found that V. vulnificus abundance was strongly correlated with lake 
temperature over a seasonal cycle. In coastal waters of Hawaii, on the other hand, vari-
ability in abundance was best explained by changes in salinity. Multiple strains of the same 
vibrio species were frequently isolated from a given sample, but what controls the balance 
of virulent and avirulent strains in the environment is not known. We propose that bac-
teriophages, which infect selectively, mediate horizontal gene transfer, and contribute to 
virulence through lysogenic conversion, will be key to better understanding the synecology, 
evolution, and changing virulence potential of pathogenic Vibrios in the environment.

Niiler, P., Scripps Institution of Oceanography, La Jolla, USA, pniiler@ucsd.edu
“UPPER OCEAN Â€˜EDDY’MOMENTUM, VORTICITY AND THERMAL ENERGY 
CONVERGENCES COMPUTED FROM LAGRANGIAN OBSERVATIONS”
Since 1985, drifting buoys have been built to accurately follow the horizontal trajectories 
of water parcels at 15m depth below the ocean surface. These data are used to calculate the 
Lagrangian acceleration of water particles and the rate of change of mixed layer tempera-
ture. The ensemble average in a spatial domain over many observations of the Lagrangian 
acceleration is the sum of the mean and eddy convergences of momentum and is used to 
also compute the the mean and eddy fluxes of vorticity. The curl of the ensemble aver-
age acceleration is the sum of the mean and eddy convergences of vorticity. In a similar 
fashion, the sum of the time mean and eddy convergences of thermal energy is computed 
from the ensemble average time rate of change of temperature following the drifter tracks. 
These ensemble averages are robust in the tropical Pacific where over 4000 drifters have 
been deployed since 1988. The eddy flux of vorticity the tropical Pacific in relation to the 
time mean vorticity gradient is discussed in light of the common use of horizontal â€˜eddy 
viscosity’parametrizations in models that do not resolve the eddy vorticity fields directly.

Nikurashin, M., MIT-WHOI Joint Program, Cambridge, USA, man@mit.edu;
Ferrari, R., MIT, Cambridge, USA, rferrari@mit.edu
RADIATION AND DISSIPATION OF INTERNAL WAVES IN THE SOUTHERN OCEAN.
Direct observations and inverse models suggest that small-scale turbulent mixing is 
enhanced in the Southern Ocean above bottom topography. The enhancement extends 
1-2 km above the topography suggesting that mixing is supported by breaking of gravity 
waves radiated from the ocean bottom. The traditional view is that gravity wave radiation 
by bottom topography is primarily associated with the barotropic tide. In this study, we 
explore the alternate hypothesis that the enhanced mixing is sustained by internal waves 
generated by inertial and subinertial motions flowing over bottom topography. Weakly 
nonlinear theory is used to describe the internal wave generation and the feedback of the 
waves on the mean flow. A major finding is that the waves generated at the ocean bot-
tom drive an instability of the mean flow in the form of vigorous inertial oscillations. The 
wave radiation at equilibrium is therefore the result of both subinertial flows and inertial 
waves and differs substantially from the classical steady lee wave problem.  The theoretical 
predictions are tested versus two-dimensional high resolution numerical simulations with 
parameters representative of the Drake Passage region. The numerical simulations show 
that wave generation by subinertial motions and the associated instabilities reproduce the 
magnitude and distribution of dissipation measured in the region.

Nilsen, J. E., Nansen Environmental and Remote Sensing Center, Bergen, Norway, even@
nersc.no;

Eldevik, T., Nansen Environmental and Remote Sensing Center, Bergen, Norway, torel@
nersc.no

VENTILATION, PATHWAYS, AND OVERFLOWS OF THE NORDIC SEAS
The overflows from the Nordic Seas result from ventilation of the Atlantic Water entering 
the Arctic Mediterranean, of which 2/3 is transformed and feed the deep branch of the 
AMOC. In this work we describe and quantify the relative contributions from the dif-
ferent processes that modify water masses and contribute to the ventilation of the Arctic 
Mediterranean, through a combination of review and use of observational data and model 
simulations. Important processes are eddy exchanges between the Atlantic, Arctic, and 
coastal waters; freshwater input; heat loss from the Norwegian Atlantic Current; convec-
tion in the Greenland and Iceland Seas; and ice formation producing brine enriched cold 
shelf water that cascades into the deeper ocean.  A main result is that production of poten-
tial overflow water by brine enriched cold shelf water and by the gradual densification of 
the Norwegian Atlantic Current are both substantially higher than that of the open ocean 
convection. Furthermore, the Atlantic inflow loses 80-90% of its heat before it reaches 
the Arctic Ocean through the Fram Strait. Of this loss, lateral eddy mixing to the interior 
regions is found to be of the same magnitude as the advection to the Barents Sea. The 
two combined is found to be of the same magnitude as the Norwegian Atlantic Current’s 
atmospheric heat loss.
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Ning, F. L., China University of Geosciences, Wuhan, China, ige_2006@cug.edu.cn;
Jiang, G. S., China University of Geosciences, Wuhan, China, jianggs65@vip.sina.com
A CONCEPTUAL DESIGN FOR BOREHOLE OBSERVATORIES OF GAS HYDRATES 
BURIED IN OCEANIC SEDIMENTS
Most of gas hydrates are buried stably in the sediments which are located in 0-1000m 
depth below seafloor. The climate, oceanographic and tectonic processes can affect gas 
hydrate stability conditions, resulting in highly dynamic changes of subseafloor environ-
ments (GHOBS, 2007). A coupled seafloor/borehole gas hydrates observatories can 
be used to monitor the chemical, microbiological and physical data to understand the 
dynamic changes, the carbon cycling in gas hydrate- bearing continental margin and 
serve for exploration and exploitation of gas hydrate as an energy in the future. It is more 
difficult to deploy the borehole gas hydrates observatory than the seafloor’s because of 
the former needing drilling. Borrowing ideas from the experiences of operating CORK 
or ACORK in ODP and MWD or LWD in oil drilling, this paper develops a conceptual 
model of borehole gas hydrates observatory. The model mainly includes borehole instru-
ments, data recorder and power module, shrinking cables and data transmission unit. 
Sensors integration and the mode of data transmission may be the primary problems of 
carrying out the borehole observatory of gas hydrates buried in the oceanic sediments.

Nishida, S., Ocean Research Institute, University of Tokyo, Tokyo, Japan, nishida@ori.
u-tokyo.ac.jp;

Matsuura, H., Ocean Research Institute, University of Tokyo, Tokyo, Japan;
Kuriyama, M., Ocean Research Institute, University of Tokyo, Tokyo, Japan, kuriyama@

ori.u-tokyo.ac.jp
SPECIES DIVERSITY IN THE MESOPELAGIC ZONE: IMPLICATIONS FROM 
MULTI-SPECIES, SYMPATRIC ASSEMBLAGES OF CONGENERIC COPEPODS
The mesopelagic zone of the oceans is among the largest biospheres on earth and with 
moderate vertical gradient of environment that is highly stable compared with coastal wa-
ters and epipelagic zones. Zooplankton assemblages in the mesopelagic zones commonly 
exhibit highest species diversity at a local scale among various marine pelagic habitats, 
but detailed patterns and possible mechanisms for generation and maintenance of species 
diversity have rarely been addressed. An examination of the patterns of species diversity in 
mesopelagic copepods indicated correspondence of morphological/functional specializa-
tions in feeding appendages with high species richness, e.g., in Scolecitrichidae (modified 
chemoreceptors, ca. 160 nominal species), Euaugaptilus (sucker-like appendages, ca. 70 
spp.) and Heterorhabdus (poison-fang, 31 spp.). Also noted is co-existence of extremely 
large number of congeneric or closely-related species occurring in the local waters, e.g., in 
Scolecitrichidae (43 spp. in Sagami Bay, 57 spp. in Celebes Sea) and Euaugptilus (35 spp. in 
Celebes Sea), in both of which vertical segregation and food-resource partitioning appear 
to be major, if not all, mechanisms for the species’co-existence, but necessitating further 
evidences of feeding specificity.

Nishikawa, S., Meteorological Research Institute, Tsukuba, Japan, snishika@mri-jma.go.jp;
Tsujino, H., Meteorological Research Institute, Tsukuba, Japan, htsujino@mri-jma.go.jp;
Nakano, H., Meteorological Research Institute, Tsukuba, Japan, hnakano@mri-jma.go.jp
IMPROVED REPRESENTATION OF MIXED LAYER DEPTH AND MODE WATERS 
IN THE HIGH-RESOLUTION MODELS OF THE WESTERN NORTH PACIFIC
A series of high-resolution simulations of the western North Pacific is performed chang-
ing the horizontal resolution. Two basin scale eddy-resolving models, whose horizontal 
resolutions are about 7.5 km and 2.5 km, are nested within a control eddy-permitting 
(about 22.5 km) North Pacific model. These models basically reproduce important fea-
tures of the western North Pacific, such as separation of Kuroshio,thermocline structure 
of the upper ocean (mode waters) and salinity minimum of North Pacific Intermediate 
Water. But the representation of these features is highly improved in the eddy-resolving 
models from the eddy-permitting model. We focus on the representation of the subtropi-
cal mode water, where mixed layer, subduction, and circulation are involved. As a first 
step, we investigate the representation of the mixed layer depth (MLD) distribution in 
these models, comparing with observational data. The five-year mean March MLD distri-
bution of the eddy-resolving model is similar to the HydroBase climatology of February-
March MLD from Suga et al. (2004, JPO). On the other hand, that of the eddy-permitting 
model shows an overestimation of MLD in the northern deep mixed layer region. The 
general features of the seasonal variation of the mixed layer, which have been shown from 
recent analyses of the Argo profiling floats (e.g. Oka et al. 2007, JO), are also reproduced in 
the eddy-resolving model. 

Nittrouer, C. A., University of Washington, Seattle, USA, nittroue@ocean.washington.edu;
Davies, M. H., Oregon State University, Corvallis, USA, mo.davies@gmail.com
THE VALUE OF TEMPORAL PERSPECTIVE FOR UNDESTANDING COASTAL 
SEDIMENTATION: THIRTY YEARS ON THE WASHINGTON CONTINENTAL SHELF
Quantitative studies of coastal sedimentation in many areas began 30-40 years ago, and 
environmental changes over that period can be evaluated by comparisons with the ear-
lier observations.  A recent study examined sediment accumulation on the Washington 
continental shelf, through measurements of Pb-210 geochronology and grain size.  These 
observations were contrasted with similar measurements made thirty years ago.  Sixteen 
stations were reoccupied, triplicate cores were collected (at some stations), and consistent 
analytical techniques were used.  Across- and along-shelf trends in accumulation rate and 
sediment texture have remained the same.  Despite potential impacts from land use (log-

ging), damming, and the Mt. St. Helens eruption, Pb-210 profiles are very similar today 
to those thirty years ago.  Consequently, sediment accumulation rates have not changed 
significantly, likely attesting to the modulating effects of terrestrial and marine portions 
of sediment dispersal systems.  However, grain size of the accumulating sediment is sig-
nificantly coarser (~10 % more sand) at most sites reoccupied, and may reflect intensified 
wave activity.  A likely source of sand is from shallow-shelf and coastal locations, where 
erosion has been observed.

NIXON, S. W., University of Rhode Island, NARRAGANSETT, USA, SWN@GSO.URI.EDU;
FULWEILER, R. W., Louisians State University, Baton Rouge, USA, wally1@lsu.edu
OLIGOTROPHICATION - COMING TO AN ESTUARY NEAR YOU?
Just as limnologists perceived the threat of eutrophication ahead of marine ecologists, 
they have also taken the lead in studying the reversal of that process, oligotrophication 
- a decrease in the supply of organic matter to an ecosystem. Decreases in the supply or 
production of organic matter in aquatic systems can come about for a variety of reasons, 
including the introduction of herbivorous animals, reduction in the numbers of predators 
on herbivores, management or climate induced reduction of nutrient inputs, and climate 
induced changes in phenology. The impact of oligotrophication resulting from various 
causes has so far received very little attention in marine ecology, though the growing 
success of nutrient management programs in some parts of the world suggests that the 
phenomenon will become increasingly important, at least in Europe and North America. 
In some areas, such as Narragansett Bay, ongoing management interventions will be 
interacting with a climate-driven oligotrophication that has been underway for decades. 
The process deserves our attention, though we should not forget that eutrophication will 
likely continue to intensify in much of the world.

Noble, R. T., UNC Chapel Hill Institute of Marine Sciences, Morehead City, USA, rt-
noble@email.unc.edu;

Piehler, M. F., UNC Chapel Hill Institute of Marine Sciences, Morehead City, USA, rt-
noble@email.unc.edu;

White, N. M., UNC Coastal Studies Institute, Manteo, USA, nmwhite@csi.northcarolina.edu
UNDERSTANDING THE IMPACT OF STORMWATER ON THE COAST OF NORTH 
CAROLINA, USA
Microbial contaminants from stormwater runoff negatively impact the water quality 
along the North Carolina (NC) coast, and have the potential to adversely affect public 
health through both water contact and consumption of shellfish. The extent and nature of 
microbial contamination of stormwater runoff in NC has not been adequately character-
ized. We are studying a total of 12 stormwater outfalls, in Dare and Carteret Counties, 
discharging onto recreational beaches. Measurements of FIB (Enterococcus, E. coli) are 
being paired with quantification of microbial markers of fecal contamination (Bacteroides) 
along with measurements of flow, environmental parameters, and water quantity. Storms 
were sampled up to 4 times throughout their course, and hydrographs of storm dynamics 
will be paired with loading estimates of fecal contamination.  During storms, levels of FIB 
far exceed recreational guidelines, frequently by one or two orders of magnitude. High 
concentrations of B. thetaiotaomicron are cause for concern regarding human fecal con-
tamination. Integrated studies of coastal hydrology, environmental and molecular micro-
biology, and stormwater dynamics are essential to effective prioritization and mitigation of 
coastal stormwater.

Nof, D., Florida State University, Tallahassee, USA, nof@ocean.fsu.edu
INCREASED FRESH WATER FLUX AND THE SLOWING OF THE MOC-- WILL IT 
WARM OR COOL EUROPE?
We were motivated by Bryden et al. (2005) analysis which implies that the MOC has 
slowed down significantly (20%) during the past 50 years and that, as a result, Europe 
should have cooled during this period. Although the article has been subject to strong 
criticism, and, although there have been claims in various blogs (e.g., www.realclimate.
com) that Bryden himself retracted at least some of his conclusions, his results are consis-
tent with recent observations of an increased fresh water flux into the Atlantic.  And yet, 
western Europe “failed” to cool during the past 50 years.  To examine this issue, we consid-
ered a coupled analytical model where the MOC responds to increased fresh water fluxes 
and altered salinity. Convection, heat exchange and Ekman layers are all parts of the model 
dynamics corresponding to fundamental  counter-intuitive heat-flux processes. On the ba-
sis of that model, we suggest that, in contrast to what the global numerical climate models 
predict, a slow down of the MOC will cause Europe to warm, not cool. As in the numeri-
cal models, the analytically modeled slow-down is accompanied by a reduced heat flux to 
the atmosphere. However, this reduced amount of heat is applied to a significantly smaller 
amount of air. We show that the strong horizontal diffusion that is unavoidably employed 
by the numerical simulations camouflages the local warming by mixing the negative heat 
flux anomaly around making it appear as if there is a broad cooling.
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Noh, J. H., Korea Ocean Research and Development Institute, Ansan, Republic Of Korea, 
jhnoh@kordi.re.kr;

Choi, D. H., Korea Ocean Research and Development Institute, Ansan, Republic Of Korea, 
dhchoi@kordi.re.kr;

Lee, C. M., Korea Ocean Research and Development Institute, Ansan, Republic Of Korea, 
cmlee@kordi.re.kr;

Selph, K. E., University of Hawaii, Honolulu, USA, selph@hawaii.edu
AUTOTROPHIC PICOPLANKTON DISTRIBUTION IN THE WESTERN PACIFIC 
- FROM CHUUK LAGOON TO EAST CHINA SEA
Autotrophic picoplankton distribution was investigated from Chuuk Lagoon(FSM) 
to the coastal waters of Korea (Inner Chuuk Lagoon(IC), outer Chuuk Lagoon(OC), 
North Equatorial Current(NEC), Kuroshio current(KC), East China Sea(ECS)). 
Prochlorococcus(PRO), Synechococcus(SYN), picoeukaryotes(PEUK) were and enu-
merated using Flow Cytometry. Diversity and type distribution of picoeukaryotes were 
analyzed through 18S rRNA gene sequencing. Importance of autotrophic picoplankton 
biomass was assessed using size fractionated chlorophyll a analyses. 3um size fractionated 
chlorophyll a contributed more than 50% for most part indicating their importance as pri-
mary producers in these regions. PRO were the most abundant autotrophic picoplankton 
in the surface waters but not observed in the IC and ESC shelf waters. High abundances 
of surface SYN were observed in IC and ECS, but lower abundances were enumerated in 
NEC and KC. PEUK in OC and ECS showed a characteristics of having abundance maxi-
mum whereas NEC showed mixed surface layer. PEUK showed that the whole study areas 
have novel alveolate group and dinophyceae as a dominant group. The current study tries 
to understand how the changes in environmental variables effect autotrophic picoplank-
ton distribution in the Western Pacific.

Noh, Y., Yonsei University, Seoul, Republic Of Korea, noh@yonsei.ac.kr;
Goh, G., Yonsei University, Seoul, Republic Of Korea, larar20@yonsei.ac.kr;
Raasch, S., University of Hannover, Hannover, Germany, raasch@muk.uni-hannover.de;
Gryschka, M., University of Hannover, Hannover, Germany, gryschka@muk.uni-han-

nover.de
EVOLUTION OF TURBULENCE IN THE OCEAN MIXED LAYER RESPONDING TO 
THE STABILIZING BUOYANCY FLUX SIMULATED BY LES
The formation of a diurnal thermocline in the ocean mixed layer under the stabilizing 
buoyancy flux was simulated successfully by large eddy simulation, reproducing vari-
ous features consistent with observation. It was found that wave breaking and Langmuir 
circulation play a critical role for the formation of a diurnal thermocline. The TKE flux 
dominates TKE production within the mixed layer, while turbulence maintained by shear 
production at the thermocline causes restratification in the remnant layer. The depth of 
a diurnal thermocline is determined by both the Monin-Obukhov length scale and the 
Ekman length scale. Further, the effects of stratification on turbulence were investigated 
for the sake of parameterizing the vertical mixing process.

Nolan, K. M., University of Hawaii, Honolulu, USA, kellee@hawaii.edu;
Chelton, D. B., College of Oceanic and Atmospheric Sciences, Oregon State University, 

Corvallis, USA;
Schlax, M. G., College of Oceanic and Atmospheric Sciences, Oregon State University, 

Corvallis, USA;
Lukas, R., University of Hawaii, Honolulu, USA;
Lethaby, P., University of Hawaii, Honolulu, USA;
Santiago-Mandujano, F., University of Hawaii, Honolulu, USA
STATISTICAL SURVEY OF MESOSCALE EDDIES AND THEIR WATER PROPERTIES 
IN THE REGION OF STATION ALOHA
Individual eddy tracks and characteristics extracted from satellite altimetry are used with 
hydrographic observations from the Hawaii Ocean Time-series Program to analyze meso-
scale eddy variability at Station ALOHA [22.75N, 158W]. Based on the eddy identification 
and tracking procedure described by Chelton et al. (2007, GRL), 60 eddies passed through 
the 2-degree square surrounding Station ALOHA during the period October 1992-June 
2002. Twenty-eight eddies had lifetimes of at least four weeks and whose circulation 
directly impacted ALOHA. Twelve of the 28 eddies were anticyclonic and the remaining 
16 eddies were cyclonic. These 28 eddies had lifetimes averaging 17 weeks, propagation 
speeds averaging 5 cm/s, diameters averaging 140 km and amplitudes averaging 14 cm. 
Vertical profiles of water properties (salinity, combined nitrates and nitrites, dissolved 
oxygen and silicates) from HOT cruises during the passage of an eddy are analyzed for 
characteristic patterns. Statistics and trends from an improved eddy identification and 
tracking procedure applied to an extended dataset spanning October 1992-December 
2006 will be discussed. This new dataset identifies more than twice as many eddies that 
impacted Station ALOHA.

Noll, C. J., Texas A&M University, Galveston, USA, cjn7680@neo.tamu.edu;
Dellapenna, T. M., Texas A&M University, Galveston, USA, dellapet@tamug.edu;
Webster, R. K., Texas A&M University, Galveston, USA, websterr@tamug.edu
HYPERPYCNAL FLOW WITHIN LOW GRADIENT RIVER DELTAS AND 
IMPLICATIONS FOR SEDIMENT TRANSPORT TO THE SHELF: BRAZOS RIVER
Hyperpycnal flow is a well documented process for high gradient rivers, but is not gener-
ally accepted as a common phenomenon in low gradient rivers. The Brazos River provides 
an example of such a low gradient system.  The Brazos River Delta and proximal shelf were 

sampled during the July 2007 floods with a CTD, equipped with a turbidity sensor, and a 
short gravity corer on transects running the 8m isobath along shelf and across shelf from 
the river mouth.  A turbid hypopycnal river plume as well as a turbid bottom layer was 
found emanating from the river.  Brazos River mud is characteristically red, while marine 
sediment is olive-grey.  Preliminary result reveal a distinctively red, porous storm layer, 
composed of up to 30% sand, material coarser than would be carried in the suspended 
load, that extending from the river mouth.  The presence of sand within the storm layer 
suggests hyperpycnal transport during the flood discharge.  If this is the case, hyperpycnal 
flow may occur regularly on the Brazos River, providing an important mechanism for 
transporting sand and mud across the inner shelf.

Norrbin, M. F., University of Tromsoe, Tromsoe, Norway, fno000@nfh.uit.no
SEASONAL OCCURRENCE AND SURVIVAL OF NAUPLII IN A SUBARCTIC SEMI-
ENCLOSED BAY
Copepod populations were sampled weekly from mid-August 1989 through October 1990 
in the bay of Håkøybotn, northern Norway. Samples were taken with vertical 85 µm WP-2 
nets and 5 L Niskin water bottles at several depths. Chl a was analyzed from water bottle 
samples. Predominant species were the small copepods Acartia longiremis, Pseudocalanus 
acuspes and Oithona similis. Oithona nauplii were most common from September to 
mid-December, and again in winter until April, when nauplii of the other two species 
appeared. Pseudocalanus nauplii occurred throughout spring and summer, but peaked 
in late September. Acartia nauplii had several strong peaks during a concentrated period 
from mid-June to early August. Naupliar survival to early copepodite stages appeared to 
be greater in spring than in fall for Pseudocalanus , while the overwintering population of 
Acartia females seemed to be a product of especially large naupliar cohorts in late sum-
mer. Possible factors influencing naupliar survival were temperature dependent develop-
ment rates, phytoplankton availability, presence of invertebrate predators in spring and 
early summer, and presence of appendicularians in summer.

North, E. W., University of Maryland Center for Environmental Science, Cambridge, USA, 
enorth@hpl.umces.edu;

Schlag, Z., University of Maryland Center for Environmental Science, Cambridge, USA, 
zschlag@hpl.umces.edu;

Biermann, J., University of Maryland Center for Environmental Science, Cambridge, USA, 
enorth@hpl.umces.edu

THE INFLUENCE OF LARVAL BEHAVIOR AND MIXING ON DISPERSAL, 
CONNECTIVITY, AND ENTRY TO ESTUARIES FROM SHELF WATERS
Because planktonic organisms have swimming speeds that are orders of magnitude lower 
than horizontal current velocities, it is unclear whether behavior of weak-swimming larvae 
could influence processes like dispersal distance, benthic settlement success, subpopula-
tion connectivity, and entry to estuaries from shelf waters. Lagrangian particle-tracking 
models are becoming important tools for addressing these issues, yet parameterization of 
larval behavior and sub-grid scale mixing processes has not been systematically assessed 
or applied in these models. Through a combination of numerical experiments, observa-
tions, and case study applications, we demonstrate that both larval behavior and sub-grid 
scale mixing processes are critical components of larval transport models, and that these 
processes have important implications for our understanding of the interactions between 
planktonic organisms and the estuarine and marine environment.

Nosach, C. R., Eckerd College, St Petersburg, USA, nosachcr@eckerd.edu;
Lessmann, J., Eckerd College, St Petersburg, USA, lessmajm@eckerd.edu;
Robbins, B., South Florida Water Management District, USA, brrobbin@sfwmd.gov
INFLUENCE OF ENVIRONMENTAL FACTORS ON THE GERMINATION OF 
SOUTH FLORIDA VALLISNERIA AMERICANA
This study examined the effect of the environmental conditions of temperature, salinity and 
light on germination of south Florida Vallisneria americana in a controlled setting. A random-
ized block split-plot design was used in a controlled growth chamber study; the main plot was 
temperature (30, 24, 18°C) with sub plots of salinity (0, 5, 10, 15psu) and light (presence, ab-
sence). Increased temperature significantly increased the final percent germinated (p<0.001). 
Across all salinity and light levels, final percent germinated was always highest in 30°C 
(p<0.001). The three-way interaction of temperature, salinity and light significantly effected 
germination rate (p<0.001); where germination rate was directly related to temperature and 
light but inversely related to salinity. Overall, the rate was fastest in 30°C 0psu and light and 
slowest in 18°C 15psu and light. Increased temperature significantly increased the number of 
days until last germination (p<0.001). None of the main effects (p>0.05) nor their interactions 
(p>0.05) had a significant effect on time to first germination. Placing V. americana seeds in 
water of 30°C with a salinity of <5psu and in the presence of light will maximize germination. 
Applying these conclusions to south Florida populations will assist in restoration and sustain-
ability of V. americana and help determine environmental tolerances and thresholds for the 
long term management of this species and the Caloosahatchee River.

Novoveska, L., Dauphin Island Sea Lab, Dauphin Island, USA, lnovoveska@dils.org;
Liefer, J. D., Dauphin Island Sea Lab, Dauphin Island, USA, jdl602@jaguar1.usouthal.edu;
Smith, W. L., Alabama Department of Public Health, Mobile, USA, williamsmith@adph.

state.al.us;
Place, A. R., Center of Marine Biotechnology, Baltimore, USA, place@umbi.umd.edu;
MacIntyre, H. L., Dauphin Island Sea Lab, Dauphin Island, USA, hmacintyre@disl.org
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ABUNDANCE AND TOXICITY OF A KARLODINIUM VENEFICUM BLOOM IN 
THE WEEKS BAY NATIONAL ESTUARINE RESEARCH RESERVE, ALABAMA
Weeks Bay NERR experienced multiple dinoflagellate blooms in 2007. The phytoplankton 
community was dominated by a bloom of Prorocentrum minimum in February followed 
by Kryptoperidinium foliaceum and Karlodinium veneficum in July - October. Five fish 
kills occurred within Weeks Bay and its tributaries during the summer. Analyses of the 
water and the dead fish indicated that karlotoxin contributed to these. We mapped phy-
toplankton community structure, toxin levels and a range of environmental and optical 
variables repeatedly during the Karlodinium bloom. Karlodinium formed spatially local-
ized peaks of cell density and cell toxicity. The highest abundance was 120 million cells/li-
ter (466 &microg/l Chla) in the upper reach of the estuary. High cell densities reflected 
elevated nutrient loading. Toxicity reached 1 ng/cell in the bloom. 67% of the variability in 
the environmental data (T, S, DIN, DIP and kd) was explained by the first 2 PCs in a prin-
ciple components analysis. Per-cell toxin concentration was highly correlated with PC2, 
which was correlated (p<0.05) with DIP (R = 0.91) and kd (R = 0.81): toxicity was highest 
at low DIP/high water clarity.

NUGRAHA, A., Institut Universitaire Européen de la Mer, IUEM-UBO, FR CNRS 2195, 
PLOUZANE, France, Adi.Nugraha@univ-brest.fr;

PONDAVEN, P., Institut Universitaire Européen de la Mer, IUEM-UBO, LEMAR UMR 
UBO-CNRS 6539, PLOUZANE, France, Philippe.Pondaven@univ-brest.fr;

TREGUER, P., Institut Universitaire Européen de la Mer, IUEM-UBO, FR CNRS 2195, 
PLOUZANE, France, Paul.Treguer@univ-brest.fr

ROLE OF UPPER TROPHIC LEVELS ON SILICON, NITROGEN AND PHOSPHORUS 
CYCLING IN THE OCEAN, A BOX-MODEL STUDY
Robust estimates of biologically-mediated fluxes are critical to our understanding of nu-
trients cycling in the Ocean. The magnitude of these fluxes is partly driven by spatial and 
temporal variability in the structure and the dynamics of the marine food web. To date the 
potential influence of upper trophic levels, i.e. organisms larger than mesozooplankton, 
on nutrients cycling has been seldom considered. Here we examine their potential influ-
ence on silicon, nitrogen and phosphorus cycling using different global ocean box models, 
which differ by their horizontal resolution (Southern Oceans, Low-latitude Oceans and 
Northern Oceans). In all case, the vertical resolution considers an epipelagic (0-200 m), 
mesopelagic (200-1000 m) and bathypelagic (> 1000 m) layer. The biological model is 
derived from Tyrell’s (Nature, 400, 525-531, 1999) with inclusion of the silica cycle, and 
a simple description of upper trophic levels. The biological parameters are constrained 
using allometric laws. Afterward, the role of large organisms is examined through a model 
sensitivity analysis to nutrients stoichiometry, food-web structure, or biomass size spectra. 
At the end, the results will help to answer how large the impact of higher tropic levels in 
nutrient cycle and how big the different of nutrient concentration among horizontal and 
vertical resolution.

Nunez, J. M., University of Florida/Dept. Fisheries and Aquatic Sciences / The Whitney 
Laboratory, St. Augustine, USA, jnunez@whitney.ufl.edu;

Burnes , R. M., Florida Fish and Wildlife Conservation Commission, Okeechobee, USA, 
rburnes@ufl.edu;

Phlips, E. J., University of Florida/Dept. Fisheries and Aquatic Sciences, Gainesville, USA, 
phlips@ufl.edu

A NEW SAMPLING DEVICE FOR COLLECTING ZOOPLANKTON WITH EASE 
AND ACCURACY
Numerous different devices are employed for sampling zooplankton.  Every sampler 
has its advantages and limitations in terms of sampling ease, adaptability and efficiency.  
Because of these considerations researchers are always in search of samplers that increase 
efficiency and decrease human effort.  In this study we compared zooplankton densities 
and composition obtained from sampling with a new sampling device, the Nunez sampler, 
and three long-standing vertical sampling devices, an integrated tube sampler, a plankton 
tow, and a Van Dorn bottle.  The results of this experiment indicate that the zooplankton 
communities observed using the Nunez sampler were statistically similar to the results 
obtained using the integrated tube sampler and the Van Dorn.  All three of the devices 
had statistically higher quantitative values than the plankton tow.  The advantages of the 
Nunez sampler for zooplankton collection principally relate to its relative ease of use and 
its fast mode of operation, particularly compared to the Van Dorn bottle and plankton 
nets.  The Nunez sampler also provides easy quantification of zooplankton densities for 
entire water columns, thereby avoiding biases related to vertical stratification of plankton.

Nycander, J., Stockholm University, Stockholm, Sweden, jonas@misu.su.se;
Nilsson, J., Stockholm University, Stockholm, Sweden, nilsson@misu.su.se;
Doos, K., Stockholm University, Stockholm, Sweden, doos@misu.su.se;
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Ferrow, A., Stockholm University, Stockholm, Sweden, allidf@misu.su.se
THERMODYNAMIC ANALYSIS OF OCEAN CIRCULATION
Calculating a stream function as function of depth and density is proposed as a new way 
of analysing the thermodynamic character of the overturning circulation in the global 
ocean. The sign of an overturning cell in this stream function directly shows whether it 
is driven mechanically by large-scale wind stress, or ‘’thermally’’ by heat conduction and 
small scale mixing. It is also shown that the integral of this stream function gives the 
thermodynamic work performed by the fluid. The analysis is also valid for the Boussinesq 
equations, although the thermodynamic work formally vanishes for an incompressible 

fluid. The proposed method is applied both to an idealized coarse-resolution three-dimen-
sional numerical ocean model, to the ECCO GODAE model, and to the realistic high-
resolution OCCAM model. The overturning circulation in OCCAM between 200 m and 
1000 m depth is dominated by a thermally indirect cell of 24 Sv, forced by Ekman pump-
ing. In the densenst and deepest waters there is a thermally direct cell of 18 Sv, which 
requires a forcing by around 100 GW of parameterized small-scale mixing.

Oakes, S. A., University of California Santa Barbara, Interdepartmental Graduate Program 
in Marine Science, Santa Barbara, USA, oakes@lifesci.ucsb.edu;

Ross, R. M., University of California Santa Barbara, Marine Science Institute, Santa 
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Barbara, USA, langdon@icess.ucsb.edu

A MODEL OF WINTER GROWTH FOR ANTARCTIC KRILL (EUPHAUSIA 
SUPERBA) DURING THEIR FIRST AND SECOND YEAR
A model to predict growth of individual Antarctic krill (Euphausia superba) during their 
first and second winters was constructed with experimentally-derived estimates of winter 
ingestion of water column and sea ice associated food, assimilation efficiency, and res-
piration. Environmental variables included chlorophyll concentration both in the water 
column and sea ice, and carbon to chlorophyll ratio of the food. Krill feeding in the water 
column or at the sea-ice surface was predicted by day length. Net growth rates for indi-
viduals were positive or negative depending on initial food conditions. Daily growth rates 
were consistent with published rates. Model results indicated that while krill can survive 
or grow under a variety of food conditions, when sea ice is absent krill in their second 
winter survive or grow at low water-column food concentrations that would not support 
krill in their first winter. Linking physiological growth models to dynamic models of winter 
primary productivity would allow prediction of the impact of future changes in annual sea 
ice production on winter survival of krill.

Oba, R., Naval Research Laboratory, Acoustics Division, Washington, DC 20375, USA, 
roger.oba@nrl.navy.mil;

Hayward, T., Naval Research Laboratory, Acoustics Division, Washington, DC 20375, 
thomas.hayward@nrl.navy.mil;
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SOLITON PACKET IMPACT ON ACOUSTIC PROPAGATION AND ARRAY 
PERFORMANCE DURING ASIAEX2001
During ASIAEx 2001, SAR imagery and temperature strings showed a strong soliton 
packet passing along an acoustic path from a 300 Hz source to a bottomed horizontal 
array. Observed array performance was degraded during the soliton passage.  Performance 
degradation due to acoustic variability is being related to oceanographic features by an 
integrated modeling effort and resultant data/model comparison. The ASIAEx oceano-
graphic data forms a basis for initial and boundary conditions in sub-mesoscale hydrody-
namic computational models (EULAG, NMCO, and NRL-MIT) to simulate the evolution 
and propagation of such internal soliton packets with external forcing, stratified flow, and 
variable bathymetry. The resulting temperature and salinity distributions are mapped 
to the time updates of sound speed field. Those sound speed fields are input to a 3D 
acoustic code, which computes the acoustic field at the array.  The modeled acoustic array 
performance is then computed and compared to the observed array performance, using 
measures related to array performance. [This research is supported by ONR and has the 
support of HPC time grants from the DoD HPCMP.]
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Takeda, S., Graduate School of Agricultural and Life Science, University of Tokyo, Tokyo, 

Japan, atakeda@mail.ecc.u-tokyo.ac.jp
A SEQUENTIAL CLEAN FILTERING SYSTEM FOR PARTICULATE TRACE METALS 
IN OCEANIC SURFACE WATERS (GEOSS/BIOCARBON)
Iron and several other trace metals in seawater play crucial roles in cell physiology and in 
biochemical reactions of marine organisms in many oceanic regions. For our better under-
standing of the trace metals’role on oceanic ecosystem, a composition of suspended par-
ticles in seawater gives us essential information on phytoplankton, biogenic particles and 
mineral dusts. In order to correspond to time and spatial variations of biological activities 
at the surface layer, we present here an in-line clean filtering system for surface seawaters. 
Using the system, whose flow lines were made of Teflon, polyethylene and polycarbonate, 
eight of surface samples (1.5 - 3.2 L) can be filtered sequentially. This filtering system is 
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connected to a continuous sampling devise of surface seawaters using a “fish”. During the 
R/V Hakuho-maru research cruise (20-27 July, 2007), surface seawaters were successfully 
collected and filtered sequentially at intervals of 20 minutes.

Ochs, C. A., University of Mississippi, University, USA, byochs@olemiss.edu;
Capello, H. E., University of Mississippi, University, USA, hecapell@olemiss.edu
CARBON IN THE LOWER MISSISSIPPI RIVER: TYPES, TRANSFORMATIONS, 
TRANSPORT
The Lower Mississippi River collects water from 41% of the contiguous U.S. before entering 
the Gulf of Mexico. Particulate and dissolved materials transported by the river are critical 
to biological and chemical processes occurring both in the river and in the Gulf. For ap-
proximately two years, we have measured quantities and fluxes of various materials, including 
organic carbon, transported in the main channel of the Lower Mississippi River. Additionally, 
we have made the most detailed measurements to date for this system of primary and sec-
ondary microbial production, respiration, and biomass. Our objectives in this presentation are 
to describe temporal patterns in the quantities of organic carbon in various living and non-liv-
ing components, rates of carbon fluxes within the microbial food web, and the magnitudes of 
different forms of organic carbon transported by the Mississippi River during 2006-07.

O’Connor, B. L., US Geological Survey, Reston, USA, boconnor@usgs.gov;
Harvey, J. W., US Geological Survey, Reston, USA, jwharvey@usgs.gov
INTERPRETING DISSOLVED OXYGEN MICRO-PROFILES IN COMPLEX 
HYDRAULIC AND SEDIMENT CONDITIONS
The transport, production, and uptake of dissolved oxygen (DO) in aquatic sediments 
is important for determining overall water quality and controls the extent of other im-
portant biogeochemical processes. Quantifying DO flux to, along with production and 
uptake within sediments is difficult because these processes occur over small spatial 
scales. Micro-sensor profiles are a useful tool for examining DO processes, but have been 
primarily limited to use in systems with relatively homogeneous sediments and simple 
hydraulic conditions. Interpreting DO profiles in systems with greater sediment and 
hydraulic complexity requires quantifying transport conditions, which is complicated 
because of mixed particle sizes, irregular pressure distributions, and turbulence penetra-
tion within near-surface sediments where DO processes occur. The goal of this research 
is to accurately quantify DO flux, production, and uptake using micro-sensor data across 
a spectrum of aquatic systems with varying complexity in sediment properties and fluid-
flow conditions. This presentation will focus on the importance of quantifying transport 
conditions by examining methods for scaling effective diffusion to fluid-flow and sediment 
properties. With an accurate description of transport conditions, interpreting DO micro-
structure data can be applied in more complex aquatic systems.

O’Connor, M. I., University of North Carolina - CH, Chapel Hill, USA, maryo@unc.edu;
Bruno, J. F., University of North Carolina - CH, Chapel Hill, USA, jbruno@unc.edu;
Gaines, S. D., UCSB, Santa Barbara, USA;
Kinlan, B. P., UCSB, Santa Barbara, USA;
Halpern, B. S., NCEAS, Santa Barbara, USA;
Lester, S., Compass, Santa Cruz, USA;
O’Donnell, M., UCSB, Santa Barbara, USA
POTENTIAL EFFECTS OF OCEAN TEMPERATURE ON CONNECTIVITY IN 
MARINE POPULATIONS
Ocean temperature predictably influences larval development, such that small changes 
in temperature can result in large changes in planktonic larval duration (PLD).  Warmer 
temperatures speed development and generally result in shorter larval periods, which in 
turn are correlated with short dispersal distances and high larval survival rates.  This effect 
is well documented for comparisons among individuals of a single species, and may lead to 
predictable changes in population connectivity associated with latitude or climate change.  
In contrast to the effect of temperature within species, comparisons among species sug-
gest a more complicated relationship.  Adaptation of life history traits (e.g, larval size) 
may compensate for the temperature constraint on larval duration and therefore mediate 
temperature effects on dispersal distance and survival over longer time scales.  Predicted 
changes in ocean temperature will likely alter connectivity by reducing dispersal distances 
and increasing survival in the short term, but over the longer term some species may be 
able to compensate for temperature changes and maintain critical PLDs.  Therefore, the 
temperature dependence of individual development may provide a key to understanding 
marine connectivity in a dynamic temperature environment.

Oczkowski, A., Graduate School of Oceanography, University of Rhode Island, 
Narragansett, USA, ajo@gso.uri.edu;

Nixon, S., Graduate School of Oceanography, University of Rhode Island, Narragansett, 
USA, swn@gso.uri.edu;

Granger , S., Graduate School of Oceanography, University of Rhode Island, Narragansett, 
USA, granger@gso.uri.edu;

Altabet, M., School for Marine Science and Technology, University of Massachusetts, 
Dartmouth, New Bedford, USA, maltabet@umassd.edu;

Buckley, B., Graduate School of Oceanography, University of Rhode Island, Narragansett, 
USA, bbuckley@gso.uri.edu;

McKinney, R., US Environmental Protection Agency, Atlantic Ecology Division, 
Narragansett, USA, Mckinney.Rick@epamail.epa.gov

AN ARTIFICIAL FISHERY?  THE RECOVERY OF THE NILE DELTA FISHERY 
VIEWED THROUGH A STABLE ISOTOPIC LENS
After the closure of the Aswan High Dam in 1965, the coastal fishery off of Egypt’s Nile 
Delta collapsed. While this consequence was unexpected, the real surprise came later, in 
the mid-1980’s, when landings of marine and estuarine fish began to rise again and then 
exceed landings prior to the dam’s closure. A hypothesis has been advanced that nutrients 
(N and P) from agricultural runoff and sewage are artificially supporting this rebounded 
fishery. We have made a first test of this hypothesis by measuring the stable isotopic signa-
tures of fish, plants, particulate matter, and water from the Nile River, agricultural drains 
and offshore. There are significant differences between inshore and offshore samples and 
fish caught from across the delta. Also interesting is the evolution of the N isotopic sig-
nature of the water and fish in the Nile River and its distributaries as it flows north to the 
Mediterranean Sea.

O’Donnell, J., University of Connecticut, Groton, USA, James.ODonnell@UConn.edu;
Bohlen, W. F., University of Connecticut, Groton, USA;
Houk, A., University of Connecticut, Groton
SURFACE CURRENTS AND BOTTOM OXYGEN VARIATIONS IN WESTERN 
LONG ISLAND SOUND
The bottom waters of western end of Long Island Sound experiences hypoxia each sum-
mer. Moored CTD and DO sensors revealed intermittent ventilation events during the 
transition to hypoxia. We hypothesize that the mechanism that controls the ventilation is 
the wind induced modulation of the re-stratification rate by principal tidal currents. This is 
quite different from the variability observed in the Narragansett Bay which has been asso-
ciated with spring-neap changes in the amplitude of the tidal currents. Surface currents in 
the area observed by an HF RADAR system reveal significant correlation with the rate of 
change of DO at the bottom and support the hypothesis. These results suggest that subtle 
variations in the wind statistics can have substantial influence on the seasonal variability of 
the duration and extent of hypoxia.

O’Dor, R. K., CORE, Washington, USA, rodor@coreocean.org
CENSUSING MARINE LIFE - DIVERSITY, DISTRIBUTION AND ABUNDANCE
The Census of Marine Life (COML) is a global ten-year initiative by over 2000 researchers 
from 80 countries to assess and explain the diversity, distribution, and abundance of life in the 
oceans -- past, present, and future. The History of Marine Populations analyses sea life diver-
sity retrospectively as historians and biologists trace life before significant human exploitation. 
The Ocean Realm Projects demonstrate standardized protocols and novel technologies for 
observing marine organisms, yielding new biodiversity data ranging from the global intertidal 
to the abyssal plains, earth’s largest habitat. The Future of Marine Populations integrates bio-
geographic data in models for statistical analyses and forecasting, providing a wide synthesis 
of data types. All data are available online in the Ocean Biogeographic Information System.  In 
2003, COML summarized known marine biodiversity globally, characterizing

Ogawa, H., Ocean Research Institute, The University of Tokyo, Tokyo, Japan, hogawa@ori.
u-tokyo.ac.jp;

Yoshimura, T., Central Research Institute of Electric Power Industry, Abiko, Japan, 
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tsurushima-n@aist.go.jp;

Tsuda, A., Ocean Research Institute, The University of Tokyo, Tokyo, Japan, tsuda@ori.
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Nojiri, Y., National Institute for Environmental Studies, Tsukuba, Japan, nojiri@nies.go.jp;
Koike, I., Ryukyu University, Okinawa, Japan, koike@jim.u-ryukyu.ac.jp
TEMPORAL VARIATION PROPERTY OF DISSOLVED ORGANIC CARBON, 
NITROGEN AND PHOSPHORUS IN SURFACE OF THE WESTERN SUBARCTIC 
PACIFIC
The temporal variations of dissolved organic carbon (DOC), nitrogen (DON) and phos-
phorus (DOP) in surface waters of the western Subarctic Pacific were investigated along the 
different two timescales. One is the seasonal changes found in time series observations at 
KNOT stations (44N, 155E) during 1999-2000. The other is the daily changes on the inside 
of diatom-blooming water mass induced by the mesoscale iron enrichment of SEEDS I (48N, 
165E). The elemental composition of dissolved organic matter (DOM) at KNOT showed the 
seasonal change from C-rich ratio (C:N=19, C:P=380) in the pre-bloom (May) to relatively 
N,P-rich ratio (C:N=14, C:P=310)  in the post-bloom (July). Also in SEEDS I (13 days after en-
richment), the accumulation of relatively N,P-rich DOM (C:N=16, C:P=310) were observed 
with diatom bloom compared with pre-bloom (C:N=18, C:P=410). These suggest that rela-
tively N:P-rich DOM are supplied through phytoplankton bloom, and they are preferentially 
decomposed within the surface, consequently C-rich DOM remain.

Ogawa, T., University of Tsukuba, Tsukuba, Japan, s0620203@ipe.tsukuba.ac.jp;
Hama, T., University of Tsukuba, Tsukuba, Japan, thama@biol.tsukuba.ac.jp
MICROBIAL DEGRADATION OF BIOCHEMICAL COMPOUNDS DERIVED FROM 
MARINE PHYTOPLANKTON
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Marine dissolved organic matter (DOM) is likely transformed from photosynthetic prod-
ucts of phytoplankton through microbial degradation processes. However, changes in the 
chemical composition and biogeochemical properties during transformation processes 
are still unknown. Here, we followed the fates of major biochemical compounds of photo-
synthetic products such as neutral aldoses, amino acids and fatty acids using gas chroma-
tography/combustion/isotope ratio mass spectrometry (GC/C/IRMS) combined with 13C 
as a tracer. We incubated natural phytoplankton population with addition of NaH13CO3 
by simulated in situ method for 36 hours, and labeled photosynthetic products with 13C. 
After the subsample was recovered at the end of the light period, the samples were in-
cubated in the dark for 150 days. The concentration of organic carbon in photosynthetic 
products decreased rapidly and only 9.0% of the maximum concentration, which was 
observed at the end of the light period, remained on day 30. The contribution of dissolved 
fraction to total products increased from 10 to 32% in the first 30 days. The analyses using 
GC/C/IRMS was able to determine the 13C content preciously and elucidate the degrada-
tion process from biochemical composition.

Ogburn, M. B., Duke University Marine Lab, Nicholas School of Earth and Environmental 
Sciences, Beaufort, NC, USA, mbo@duke.edu;

Forward, R. B., Duke University Marine Lab, Nicholas School of the Environment and 
Earth Sciences, Beaufort, NC, USA, rforward@duke.edu;

Luettich, R. A., University of North Carolina Institute of Marine Sciences, Morehead City, 
NC, USA, Rick_Luettich@unc.edu

LINKING BLUE CRAB LARVAL SUPPLY AND SETTLEMENT
Successful transport of planktonic larvae from the coastal ocean to benthic estuarine 
nursery habitats may depend on the spatial distribution of larvae outside the estuary and 
transport mechanisms operating at the estuarine inlet. Using the blue crab (Callinectes 
sapidus) as a model organism, we determined the spatial distribution of postlarvae (mega-
lopae) 1) outside Beaufort Inlet using plankton tows and 2) within the Newport River 
estuary using passive settlement collectors. Plankton samples were collected at nighttime 
low and high tides at 1 km intervals along the coast (to 6 km on either side of the inlet) 
during spring and neap tides. Three replicate settlement collectors were deployed in the 
4 primary channels of the Newport River estuary on the nights of plankton sampling. 
Outside the estuary, C. sapidus megalopae were at least 6 times more abundant on the 
eastern side of Beaufort Inlet, whereas estuarine settlers were 10 times more abundant 
in the western channels of the estuary. We are developing a 2-dimensional numerical 
hydrodynamic model (ADCIRC) to investigate the transport mechanisms underlying the 
observed patterns of larval ingress.

Ogston, A. S., University of Washington, Seattle, USA, ogston@ocean.washington.edu;
Sternberg, R. W., University of Washington, Seattle, USA, rws@ocean.washington.edu
SEDIMENT DISPERSAL FROM RIVER SUSPENSION TO CONTINENTAL SHELF 
DEPOSIT - A SYNTHESIS OF RECENT OBSERVATIONAL STUDIES
Sediment discharged from its river source transits a number of environments where trans-
formations in packaging and mode of transport occur.  These transformations influence 
water-column turbidity and seabed deposition or accumulation, and often result in a dis-
connect between river plumes and shelf sedimentary deposits. We investigate a range of 
physical processes responsible for the transport of sediment from river mouths to sites of 
ultimate deposition.  Results are synthesized from multiple environments to contrast low- 
and high-energy wave systems, explore the sedimentary impact of the coherence between 
river discharge events and oceanic conditions, and to link sediment-dispersal mechanisms 
with the formation and preservation of sediment deposits. The characteristics of transport 
events (e.g., mode of transport, frequency, duration, and magnitude) provide a basis to 
consider the redistribution of modern deposits in systems of differing wave energy and 
river input. Examples include wave energy control of along- or across shelf dominance 
of sediment dispersal, and river basin size influence on the locus of sedimentary deposits 
relative to the river plume and on sediment retention over the shelf.

Oguz, T., IMS METU, MERSIN, Turkey, oguz@ims.metu.edu.tr;
Salihoglu, B., Institute of Marine Sciences METU, MERSIN, Turkey, baris@ims.metu.edu.tr;
Fach, B., IMS METU, MERSIN, Turkey, bfach@ims.metu.edu.tr
A COUPLED PLANKTON-ANCHOVY POPULATION DYNAMICS MODEL
A one-dimensional coupled model of lower trophic food web and bioenergetic-based 
anchovy population dynamics is used to elucidate the mechanisms controlling three 
nonlinear changes between the low, moderate and high quasi-stable stock regimes of the 
Black Sea anchovy from the late 1960s to the end of 1980s. The first one was the shift from 
its low (~ 300 kt) to the moderate (~ 700 kt) stock regime due to weakening predation 
pressure of piscivores. After maintaining the moderate regime until 1978, a second shift 
to the high stock regime (> 1200 kt) took place during 1979 - 1980. A moderate nutrient 
enrichment of the euphotic zone due to growing effect of eutrophication was sufficient 
to promote this shift by which the anchovy started serving as a top predator of the food 
web for the next 10 years. The third regime shift temporarily brought anchovy stock back 
to its low regime at 1989-1990 and concurrently poliferated the ctenophore Mnemiopsis 
biomass up to 3.0 gC m-2 as an alternative predator. The eutrophication-induced excessive 
nutrient enrichment beyond a critical threshold was found to be the main mechanism to 
trigger the shift between anchovy and Mnemiopsis regimes that was further exacerbated 
by strong fishing pressure on anchovy stock. The Black Sea regime shift events illustrate 
how the internal dynamics of large marine ecosystems respond nonlinearly to environ-
mental changes (e.g. fishery, nutrient enrichment) when they are sufficiently robust.

Oguz, T. I., Institute of Marine Sciences, METU, Erdemli 33731, Mersin, Turkey, oguz@
ims.metu.edu.tr;

Fach, B. A., Institute of Marine Sciences, METU, Erdemli 33731, Mersin, Turkey, bfach@
ims.metu.edu;

Salihoglu, B., Institute of Marine Sciences, METU, Erdemli 33731, Mersin, Turkey
MODELING ANCHOVY EGGS AND LARVAE TRANSPORT IN THE BLACK SEA
With a population dynamics model the influence of environmental factors on the distribu-
tion of anchovy eggs and larvae in the Black Sea is studied. The model is initiaized by spec-
ifying  number of eggs with a given individual weight at different spawing areas indicated 
by the available observations. Zooplankton biomass within the sea is computed by a lower 
trophic food web model. Spawning is considered to begin in early June and last for 90 
days when mixed layer temperatures are greater than 20oC. Each cohort of daily spawned 
eggs is subject to natural and predation mortalities, as well as somatic growth and meta-
bolic loss which are all dependent upon zooplankton biomass and temperature. They are 
advected by current fields provided by daily circulation model (POM) predictions which 
involve the assimilation of altimeter data for 1992-1994. The present version of the model 
includes neither active smimming of juvenile and adults, nor fishing mortality. These 
simplifications are introduced to isolate the effect of life cycle characteristics as well as 
environmental influences on anchovy dynamics. Model results indicate that individu-
als are strongly controlled by advection through the Rim Current circulation around the 
periphery of the basin and are locally controlled by mesoscale eddies. It is found that the 
coastally attached anticyclones are more preferential foraging grounds of anchovy. Future 
plans are to couple the model dynamically with the lower trophic food web model.
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PARTICULATE BACKSCATTERING, ABSORPTION AND BIOGEOCHEMICAL 
PROPERTIES IN THE MID-ATLANTIC BIGHT
We examined the relationships among inherent optical properties and remotely sensed 
quantities in the Mid-Atlantic Bight. Surface particulate backscattering bbp(442) was more 
strongly correlated with non-algal particulate absorption aNAP (443) (r2 = 0.80) than the 
phytoplankton absorption aph(443) (r2= 0.69). These results, along with the aNAP (443) ⁄ 
POC, indicated that suspended non-algal particles with high inorganic content are the 
major water constituents regulating bbp(442) variability. Surface bbp(660, 676) and aph(660, 
676) were significantly correlated with POC (p < 0.001 at 660 and 676 nm) and Chl a (p < 
0.001 at 660 and 676 nm), respectively. Variation in remote sensing reflectance Rrs(665), 
which is a function of bbp(660) ⁄ aph(660) (p < 0.001), was correlated with POC ⁄ Chl a (p < 
0.05) magnitude. These relations could provide an algorithm for estimating surface aNAP 
(443) from bbp (442) and POC ⁄ Chl a from Rrs(665) in the Mid-Atlantic Bight.

O’Higgins, L. A., Oregon State University, Newport, USA, linda.ohiggins@gmail.com;
Peterson, W. T., Northwestern Fisheries Science Center, Newport, USA, bill.peterson@

noaa.gov
CLIMATOLOGICALLY DRIVEN VARIATION IN PHYTOPLANKTON 
COMMUNITY COMPOSITION AT A COASTAL STATION IN THE NORTHERN 
CALIFORNIA CURRENT
Strong seasonal upwelling in the Northern California Coastal Current promotes the rapid 
proliferation of a predictable suite of chain forming diatoms during spring and early sum-
mer off the central Oregon coast.  Variations in both the strength and duration of upwell-
ing, increasing thermal stratification and uptake by diatoms results in the rapid depletion 
of surface nutrients and a transition to a dinoflagellate dominated community as summer 
progresses.  A final fall diatom bloom generally marks the close of the growth season after 
which inshore transport of high abundances of relatively low biomass oceanic nanoflagel-
late species results in a complete turnover of the phytoplankton community.  Variations to 
this paradigm however are known to occur in response to local, basin-scale forcing (e.g. 
Pacific Decadal Oscillation) and more remote climate phenomena such as the El Nino 
Southern Oscillation.  Here we examine the effects of such events on the structure and 
composition of the phytoplankton community between 1998 and 2007 and assess their 
influence on higher trophic level dynamics in particular, copepod and euphausiid egg 
production rates, at a coastal station off the central Oregon coast.

Ohlmann, C., University of California, Santa Barbara, USA, carter@icess.ucsb.edu;
Washburn, L., University of California, Santa Barbara, USA, washburn@icess.ucsb.edu
SURFACE CURRENT TRAJECTORIES FROM HF RADAR; PARAMETERIZING SUB-
GRID SCALE MOTIONS
Lagrangian trajectory information in the coastal ocean is important for a variety of applied 
and purely scientific problems. Improving trajectories from high frequency (HF) radar ob-
servations requires knowledge of time-space averaged velocities and unresolved eddy ve-
locities. Pathways of surface drifter triplets from the Santa Barbara Channel demonstrate 
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that eddy diffusivities for scales of O(10-100) m range from 10-2 to 10 m2/s. These values 
agree with Richardson’s 4/3 power law scaling and Okubo’s empirical fits. They reinforce 
the idea that realistic sub-grid scale parameterizations must be scale dependent. HF radar 
trajectories from a random walk Lagrangian stochastic model agree poorly with drifter 
observations despite incorporation of observed sub-grid scale information. Large differ-
ences (>15 cm/s) in mean velocities between drifters and HF radar occasionally occur 
causing rapid divergence of modeled and observed trajectories. Possible solutions include 
artificial sub-grid scale energy for an enlarged PDF of HF radar derived trajectories, and 
incorporation of numerical model output to constrain HF radar observations.

Ohman, M. D., Scripps Institution of Oceanography, La Jolla, USA, mohman@ucsd.edu;
Tsyrklevich, K., U.C. San Diego, La Jolla, USA, ktsyrkle@ucsd.edu
MESOZOOPLANKTON GRAZING PRESSURE IN DIFFERENT SPATIAL DOMAINS 
IN THE CALIFORNIA CURRENT SYSTEM
The CCE-LTER (California Current Ecosystem-Long Term Ecological Research) site is 
exploring the use of spatial differences within the CCE site as a surrogate measure of how 
ecosystem characteristics may change over time. As one component of this study, we 
have measured mesozoplankton grazing pressure in 8 different regions of the southern 
sector of the California Current System, in conditions ranging from vigorous upwelling 
to a strongly stratified water column. All measurements are made with a Lagrangian 
design, in which we follow water parcels for 4-5 days at a time using Globalstar-tracked 
drifters. Mesozooplankton grazing pressure was measured using gut fluorescence in 5 
size fractions ranging from 200 µm to >5 mm. Four-5 replicate day-night sequences of gut 
fluorescence, together with one more intensive study of diel periodicity, were conducted at 
each of the experimental cycles. Specific grazing rates varied from 0.02 to 0.17 d-1 in May 
2006 and 0.06 to 0.54 d-1 in April 2007, with a disproportionate share of mesozooplankton 
grazing in the two smallest size fractions. Rates decline monotonically from inshore to 
offshore in both years.

Oka, A., Center for Climate System Research, Kashiwa, Japan, akira@ccsr.u-tokyo.ac.jp;
Hasumi, H., Center for Climate System Rearch, Japan;
Obata, H., Ocean Research Institute, Japan;
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Yamanaka, Y., Hokkaido University, Japan
STUDY ON VERTICAL PROFILES OF RARE EARTH ELEMENTS BY USING AN 
OCEAN GENERAL CIRCULATION MODEL
Observations of rare earth elements (REEs) in the North Pacific suggest that vertical 
profiles of their concentrations systematically change from lighter to heavier REEs. In this 
study, in order to evaluate role of each source and sink in controlling the vertical profiles 
of REEs, we conduct numerical simulations of REEs by an ocean general circulation model 
(OGCM). In the first experiments, external fluxes such as river runoff, atmospheric dust 
deposition, and flux from coastal regions are given individually as a source of REEs. In the 
second experiments, we focus on internal recycling associated with reversible scaveng-
ing process onto particles where a scavenging parameterization is incorporated into an 
OGCM. The model clearly demonstrates that vertical transport of REEs by reversible 
scavenging process is essential for reproducing the observed vertical profiles of REEs. The 
model successfully reproduces the observed difference in vertical profiles among REEs 
where adsorption reactivity of REEs on particles controls it. This study also suggests that 
external flux from river-transported sediments at river mouth plays a role in the observed 
inter-basin difference of REEs concentration between the Atlantic and Pacific. In the case 
of Nd, our simulations suggest that about half of Nd of deep water in the North Pacific 
originates from external flux given in the other basins.

Oka, E., Ocean Research Institute, Univ. of Tokyo, Tokyo, Japan, eoka@ori.u-tokyo.ac.jp
SEASONAL AND INTERANNUAL VARIATIONS OF THE NORTH PACIFIC 
SUBTROPICAL MODE WATER IN 2003-2006
Seasonal and interannual variations of the North Pacific Subtropical Mode Water (STMW) 
over its entire distribution region were examined by using Argo profiling float data during 
2003-2006.  In 2006, STMW is formed in late winter in the recirculation gyre of the Kuroshio/
Kuroshio Extension, which extends north of about 28Â N, from 136Â E to near the date 
line.  The recirculation gyre consists of several anticyclonic subgyres, in each of which thick 
STMW with a characteristic temperature is formed.  After spring, STMW with each tem-
perature tends to be continually trapped in the respective subgyre, remaining in the formation 
region, while part of it leaves the subgyre, entering the region south of 28Â N where the sub-
surface current transports relatively thin STMW southwestward.  The temperature of STMW 
formed in the recirculation gyre increases by about 1Â C from 2003 to 2006, and the salinity 
also increases by 0.05 from 2003 to 2005, with eastward decreases of both temperature and 
salinity in each year.  These interannual changes are clearly detected in the downstream region 
south of 28Â N, with time lags consistent with the estimated geostrophic flow speed.

Okazaki, R. R., Rosenstiel School of Marine and Atmospheric Science, University of 
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FLORIDA BAY CORALS: RESILIENT TO STRESS?
Significant experimental evidence suggests increases in pCO2 can cause a decrease in the 
calcification and ultimately the health of corals, a finding which has particular significance 
in view of the increase in the global CO2 by ~100 ppm since 1800. Despite these findings, 
corals such as Solenastrea sp. and Siderastrea sp. have been observed growing in extreme 
environment such as Florida Bay where the pCO2 varies by 100s of ppm from year to year 
without having any demonstrable effect on the coral growth and health. In order to assess 
whether these corals have adapted to variations in pCO2, a series of experiments are being 
carried out in which the rates of calcification are being measured as the corals respond to 
these natural variations and variations which we impose on the corals through artificially 
lowering the pH. These studies will assess whether naturally occurring corals can and have 
already adapted to changing pCO2.

Olafsson, J., University of Iceland/Marine Research Institute, Reykjavik, Iceland, jon@
hafro.is;

Takahashi, T., Lamont-Doherty Earth Observatory, Palisades, USA, taka@ldeo.columbia.edu ;
Arnarson, T. S., Marine Research Institute, Reykjavik, Iceland, thorarn@hafro.is;
Olafsdottir, S. R., Marine Research Institute, Reykjavik, Iceland, solveig@hafro.is;
Danielsen, M., Marine Research Institute, Reykjavik, Iceland, mdan@hafro.is
TIME SERIES OBSERVATIONS, 1983-2006, OF INORGANIC CARBON AND  
NUTRIENTS IN HIGH LATITUDE NORTH ATLANTIC
We present results of observations of ocean CO2 partial pressure, total dissolved inorganic 
carbon and nutrients from two hydrographically different regions:  The northern Irminger 
Sea and the Iceland Sea.  The former represents relatively warm and saline Modified North 
Atlantic Water derived from the North Atlantic Current.  The latter is dominated by  the cold 
Arctic Intermediate Water, formed from Atlantic Water and low salinity Polar Water in vary-
ing proportions.  These regions not only constitute  significant  North Atlantic CO2 sink ar-
eas, but also represent important source areas  for the North Atlantic Deep Water (NADW).  
Therefore, pronounced hydrographic changes that have induced significant biogeochemical 
changes in these regions, but at different rares, must be taken into account  in evaluating the 
future course of ocean CO2 uptake in response to increasing atmospheric CO2.

Olascoaga, M. J., U. Miami - RSMAS - AMP, Miami, USA, jolascoaga@rsmas.miami.edu;
Beron-Vera, F. J., U. Miami - RSMAS ,  Miami, USA, fberon@rsmas.miami.edu;
Brand, L. E., U. Miami - RSMAS , Miami, USA, lbrand@rsmas.miami.edu;
Kocak, H., U. Miami -  Departments of Computer Science and Mathematics, Miami, 

USA, hk@cs.miami.edu
AN APPLICATION OF LAGRANGIAN COHERENT STRUCTURES TO HARMFUL 
ALGAL BLOOMS
The largest and most frequent harmful algal blooms (HABs) caused by the toxic dinofla-
gellate Karenia brevis tend to occur along the southern portion of the West Florida Shelf 
(WFS). A necessary condition for achieving a high population density is that stretching 
and folding of fluid elements do not act to significantly reduce the population during the 
growth phase. It is argued that the presence of a cross-shelf transport barrier may provide 
favorable conditions for the development of HABs on the WFS by inhibiting expatriate 
losses and allowing for a greater nutrient buildup on the shoreside of the barrier. The bar-
rier is characterized as a Lagrangian coherent structure (LCS), which is a material line that 
separates fluid domains with different advection properties. Because the early stages of 
HABs are usually not detected, there is limited understanding of the environmental condi-
tions that lead to their development. We employ simulated LCSs to trace the early location 
of a HAB before it was transported to an area where it could be detected by satellite imag-
ery. Then a population dynamics model is used to infer the factors that may have led to its 
development. Two nearshore nutrient sources are identified, one associated with a coastal 
upwelling event and the other produced by river runoff. These results show that the use of 
simulated LCSs and a population dynamics model can enhance our understanding of the 
early stages of HAB development.

Olcott, A. N., Woods Hole Oceanographic Institute, Woods Hole, USA, aolcott@whoi.edu;
Eglinton, T. I., Woods Hole Oceanographic Institute, Woods Hole, USA, teglinton@whoi.edu
CHEMICAL AND ISOTOPIC CHARACTERIZATION OF PRODUCTS FROM 
RUTHENIUM TETROXIDE OXIDATION OF MACROMOLECULAR ORGANIC 
MATTER IN MARINE SEDIMENTS
The majority of organic matter in marine sediments is insoluble, macromolecular, and 
poorly characterized. While novel analytical techniques shed light on the molecular level 
composition of these refractory materials, understanding their origin and deposition 
requires additional information. Age and isotopic composition of macromolecular organic 
matter may vary due to source(s) and pre-depositional history. Deconvolving inputs is 
important for understanding organic matter cycling within a specific environment, and 
for constraining global carbon cycling/budgets. Ruthenium tetroxide (RuO4), a relatively 
mild chemolytic agent, selectively oxidizes aromatic units, unsaturated moieties, and ether 
bonds. The aliphatic and alicyclic compounds liberated from the macromolecular matrix 
are amenable to traditional chromatographic and spectroscopic techniques routinely 
applied to extractable biomolecules, including compound-specific isotopic analysis. Here, 
a range of marine surface sediment samples, differing widely in source and depositional 
environment were oxidized with RuO4, and the isotopic (∂13C and ∆14C) compositions 
of the major products were determined. These data, particularly in the context of isotopic 
information for co-deposited extractable biomarkers, provide new insights into the origin 
and pre-depositional history of this elusive yet major pool of sedimentary organic matter.
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Oliver, M. J., University of Delaware, Lewes, USA, matt.j.oliver@gmail.com;
Irwin, A., Mount Allison University, Sackville, Canada, airwin@mta.ca;
Falkowski, P. G., Rutgers University, New Brunswick, USA, falko@imcs.rutgers.edu;
Schofield, O., Rutgers University, New Brunswick, USA, oscar@imcs.rutgers.edu
TIME-RESOLVED DETECTION, VALIDATION AND QUANTIFICATION OF 
GLOBAL OCEAN BIOME/WATER MASS BOUNDARIES
We have developed an objective classification algorithm that detects global ocean biomes 
and water masses based on statistical concepts developed in bioinformatics. The predicted 
boundaries of the detected biomes and water masses are quantitatively weighted ac-
cording to the upwelling radiance and temperature measured within each water mass or 
biome. In addition, boundaries of water masses and biomes are independently validated by 
in-situ ship track data from several different regions and time periods of the global ocean. 
This results presented here are based on the MODIS-AQUA mission, but this technique 
has been used with other merged data sets of ocean color and sea surface temperature 
originating from OCM, AVHRR and SeaWiFS. Most importantly, this technique is time-
resolved allowing for detection of local, regional and global changes in water mass and 
biome distributions. Applications of this technique include i) the tracking of river plumes 
and associated pollutants ii) establishing long-term baselines of water mass distributions 
and iii) detecting climate induced, large scale secular change in ocean biomes.

ollivier, p. r., university of delaware, newark, USA, ollivier@udel.edu;
claude, c., Universite Paul Cezanne - CEREGE, Aix-en-Provence, France, cclaude@cerege.fr;
radakovitch, o., Universite Paul Cezanne - CEREGE, Aix-en-Provence, France, radakov-

itch@cerege.fr;
hamelin, b., Universite Paul Cezanne - CEREGE, Aix-en-Provence, France, hamelin@

cerege.fr
SUBMARINE GROUNDWATER INPUTS TO GULF OF LION (FRANCE) REVEALED 
BY 226RA AND 228RA ENRICHMENTS.
Here we propose to use 226Ra and 228Ra as tracers of submarine groundwater (SGW) in-
puts to the Gulf of Lion. We measured the radium isotopes activities by thermal ionization 
mass spectrometry (TIMS) in coastal waters and in the aquifer waters of the Rhone deltaic 
plain after pre-concentration of radium by MnO2. Compared to conventional counting 
techniques, TIMS requires lower quantities of water (0.25-2 L) for the analyses, and leads 
to higher analytical precision (equal to 2%). The high precision radium measurements 
display a small but significant 226Ra and 228Ra enrichment within a strip of circa 30km 
from the coast, that cannot be accounted for by the river nor by the early diagenesis. Using 
a mass-balance model, we estimated the advective fluxes of 226Ra and 228Ra through 
SGW to be 5.2 x 1010 and 21 x 1010 dpm/d respectively. Taking radium activities from the 
Rhone deltaic plain aquifer waters as typical of the SGW end-member, a minimum vol-
ume of 0.24-4.5 x 1010 l/d is required to support the excess radium isotopes on the inner 
shelf (i.e, 1.6 to 29% of the river flow).

Olson, M. H., Franklin & Marshall College, Lancaster, USA, mark.olson@fandm.edu;
Adams-Deutsch, T., Franklin & Marshall College, Lancaster, USA, tristan.adams-

deutsch@fandm.edu ;
Mitchell, D. L., University of Texas MD Andersen Cancer Center, Smithville, USA, 

dmitchel@mdanderson.org
DOSE-DEPENDENCE OF PHOTOENZYMATIC REPAIR IN RAINBOW TROUT LARVAE
Many aquatic organisms can mitigate the damaging effects of UV radiation on DNA through 
the process of photoenzymatic repair (PER).  Unlike other DNA repair processes, PER is spe-
cific to photodamage and uses energy acquired from light in the UVA and visible spectrums 
(photorepair radiation).  Previous studies have demonstrated that organisms vary widely in 
the degree of dependence on PER both within and among taxa.  We used laboratory exposure 
experiments to examine PER in rainbow trout larvae.  Newly-hatched larvae were exposed 
to a range of UVB doses in the presence or absence of photorepair radiation for 12 hours.  
We then assayed DNA photodamage and monitored survival following exposure.  Although 
PER was present at low UVB doses, its effect on DNA photodamage and survival decreased 
as doses increased and was not detected at the highest doses.  Therefore, UV exposure may 
affect trout survival through a feedback loop wherein UV both damages DNA and reduces 
the capacity to repair that damage.  Exposure experiments conducted on other taxa suggests 
that this disruption of PER may not occur in other trophic levels.

Omand, M. M., Scripps Institution of Oceanography, San Diego, USA, momand@ucsd.edu;
Leichter, J. J., Scripps Institution of Oceanography, San Diego, USA, jleichter@ucsd.edu;
Feddersen, F., Scripps Institution of Oceanography, San Diego, USA, falk@coast.ucsd.edu;
Franks, P. J., Scripps Institution of Oceanography, San Diego, USA, pfranks@ucsd.edu;
Guza, R. T., Scripps Institution of Oceanography, San Diego, USA, rguza@ucsd.edu
AN INTEGRATED PERSPECTIVE ON BIOPHYSICAL DYNAMICS: FROM THE 
SURFZONE THROUGH THE NEARSHORE.
A month-long study at Huntington Beach CA in fall 2006 explored the connections be-
tween physical dynamics and chlorophyll-a (Chl) fluorescence, nutrients, phytoplankton 
taxa and abundance in the nearshore and surfzone. In addition to numerous moorings 
and profiling instruments, a novel jetski platform provided high spatial resolution maps 
(m to km) of surface Chl and temperature.  Over the course of the 1 month deployment, 
wind-driven upwelling carried cold, nutrient rich water to within 15 m depth, where the 
M2 internal tide episodically pushed this water toward the surfzone, mixing it upwards. A 
bloom of Lingulodinium polyedrum  formed a dense subsurface layer 10 m below the sur-

face that was repeatedly forced to the surface by internal oscillations. Striking cross-shore 
variation in  phytoplankton abundance and community composition were observed, with 
dinoflagellates dominating onshore of the 15 m depth contour, and diatoms dominating in 
deeper areas over a cross-shore distance of 8 km.  This integrated cross-shore perspective 
indicates that these shallow-water events may carry significant implications for the growth 
and success of phytoplankton taxa commonly associated with shelf waters.  Funded by CA 
Seagrant, ONR, SCCOOS, CA Coastal Conservancy, and NOAA. 

Omori , Y., University of Tsukuba, Tsukuba, Japan, mori_527@ies.life.tsukuba.ac.jp;
Hama, T., University of Tsukuba, Tsukuba, Japan, thama@biol.tsukuba.ac.jp;
Ishii, M., Geochemical Research Department, Meteorological Research Institute, Tsukuba, Japan;
Saito, S., Geochemical Research Department, Meteorological Research Institute, Tsukuba, Japan
MOLECULAR WEIGHT COMPOSITION OF MARINE HUMIC SUBSTANCES IN 
THE SUBTROPICAL WESTERN NORTH PACIFIC
Marine humic substances (MHS) are one of the main components of marine dissolved 
organic matter. However, molecular weight (MW) composition of MHS, which is closely 
related to dynamics of MHS, is largely unknown. In the present study, we measured the 
depth and spatial changes in MW composition of MHS in the subtropical western North 
Pacific. Samples were collected between 15-30°N along 137°E. We extracted MHS by 
solid phase extraction using ODS cartridges. MW compositions of ODS-MHS (O-MHS) 
were fractionated by high-performance size-exclusion chromatography. O-MHS were 
composed of three MW groups; high, middle and low MW, in all samples, and the vertical 
profiles of these groups were different each other. In surface mixed layer, the concentra-
tion of the high and middle MW groups were lower than those in deeper layer, suggesting 
that O-MHS in these two groups are sensitive for irradiation. In deep waters, on the other 
hand, the concentration of high MW group substantially increased relative to surface layer. 
This increase in high MW group likely reflects the production of high MW O-MHS as 
by-products of the microbial decomposition processes.

O’Mullan, G. D., LDEO Columbia University, Palisades, USA, gomullan@ldeo.columbia.edu;
Juhl, A., LDEO Columbia University, Palisades, USA;
Kalachikov, S., Columbia University Genome Center, New York, USA;
Lipscomb, J., Riverkeeper, Tarrytown, USA;
McGillis, W., LDEO Columbia University, Palisades, USA;
Morozova, I., Columbia University Genome Center, New York, USA;
Russo, J., Columbia University Genome Center, New York, USA;
Sambrotto, R., LDEO Columbia University, Palisades, USA;
Shuman, H., Columbia University Genome Center
HYDROGRAPHIC AND MICROBIAL VARIABILITY IN SURFACE WATERS OF THE 
HUDSON RIVER ESTUARY
The lower Hudson River is a well-flushed temperate estuary influenced by substantial 
urban discharges.  Continuous underway surface water sampling was performed during 
twelve monthly surveys of the lower Hudson River Estuary to determine the spatial and 
temporal variability of hydrographic variables and microbial metabolism. When com-
bined with discrete samples of microbial diversity and abundance, observations reveal 
both spatial and temporal transitions in River metabolism that occur at a variety of scales.  
Temporal variation was observed seasonally and during short term wet weather events.  
Spatial variability was observed along the estuarine salinity gradient but also at smaller 
scales due to tributary and urban inputs and cross-river variability in production and 
respiration.  While expansive regions of the River were relatively homogenous in the well 
flushed mid-channel, comparatively large changes in microbial abundance, diversity and 
activity were observed at mixing interfaces and along the shallow edges of the river.

Ondrusek, M. E., NOAA/NESDIS, Camp Springs, USA, Michael.Ondrusek@noaa.gov;
Stengel, E., NOAA/NESDIS, Camp Springs, USA, Eric.Stengel@noaa.gov;
Kinkade, C., NOAA, Annapolis, USA, Chris.Kinkade@noaa.gov
NEAR IR WATER-LEAVING RADIANCE MEASUREMENTS IN TURBID WATERS
We have recently developed a new technique for measuring near-IR bands using a modi-
fied Satlantic HyperOCR Hyperspectral Radiometer.   The typical Hyperpro radiometer 
is only calibrated by Satlantic to measures from 350 to 800 nm.   Our Hyperpro is custom 
built with a fiber optic coupling instead of a collector head and has been calibrated out 
to 1100 nm.   The new technique includes reprogramming the instrument to turn off the 
automatic gain and manually setting the integration times, thus allowing visible bands to 
saturate and maximizing the signal in the near-IR.   A 25 m fiber optic cable is attached to 
the coupling input and is attached to a buoy for deployment from a boat.   These near-IR 
measurements have become part of our routine sampling techniques in the Chesapeake 
Bay and are used to validate ocean color atmospheric correction techniques.   The new 
instruments and sampling techniques are described and preliminary results presented.

O’Neil, J. M., University of Maryland Center for Environmental Science , Cambridge, 
USA, joneil@hpl.umces.edu;

Coles, V. J., University of Maryland Center for Environmental Science, Cambridge, USA, 
vcoles@hpl.umces.edu

NITROGEN FIXATION IN CHESAPEAKE BAY TRIBUTARIES: A SEASONALLY 
IMPORTANT NITROGEN TERM?
It is generally believed that nitrogen fixation is not an important process in regions with 
high external N inputs, due to the energetic cost of the N2 fixation process for microbes. 
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Tributaries of the Chesapeake Bay including the Sassafras and Potomac Rivers, have been 
experiencing seasonal cyanobacterial blooms (e.g., Anabaena, Oscillatoria (Planktothrix), 
Lyngbya and Microcystis). These water column blooms, as well as macrophytes (eg Lemna 
, Ulva), submerged aquatic vegetation, and sediments (which often have associated ni-
trogen-fixers), were sampled during the summers of 2005-2006 and assayed for nitrogen 
fixation using the acetylene reduction assay. All had measurable rates of nitrogen fixation, 
with cyanobacteria having highest rates, followed by macrophytes and then sediments. 
That significant rates of N2 fixation were measured despite high ambient N concentra-
tions, suggests that this nitrogen input term may be more important, particularly on 
seasonal and local scales in Chesapeake tributaries, than previously thought. Furthermore, 
cyanobacterial blooms appear to be increasing spatially and temporally in the bay and 
therefore N2 fixation may be on the increase in these systems and should be captured in 
mechanistic and statistical models.

O’Neill, J. D., University of Victoria, Victoria, Canada, joneill@uvic.ca;
Costa, M. P., University of Victoria, Victoria, Canada, maycira@office.geog.uvic.ca;
Sharma, T., Parks Canada, Victoria, Canada, Tara.Sharma@pc.gc.ca;
Komick, N., University of Victoria, Victoria, Canada, nkomick@uvic.ca
MAPPING BENTHIC SUBSTRATES IN WESTERN CANADIAN COASTAL WATERS 
USING HYPERSPECTRAL IMAGERY
Eelgrass, an important component of inter- and sub-tidal ecosystems, has exhibited 
worldwide community decline in hypothesized response to light attenuation imposed by 
eutrophication and sedimentation. Therefore to assess the status of this valuable coastal 
ecosystem, there is a growing need to define cost- and time-effective monitoring methods. 
The goal of this study was to determine the optimum spectral resolution for accurately 
mapping eelgrass distribution around Sidney Island, British Columbia. Two-metre resolu-
tion hyperspectral imagery was acquired over Sidney Island with airborne sensor AISA, as 
well as 30-metre resolution Landsat 7 data. Concurrently, in situ above-water hyperspec-
tral remote sensing reflectance, underwater videography, and water samples for optical 
constituent analysis were collected. The Empirical Line Calibration method was used to 
minimize atmospheric effect on the airborne imagery. Various spectral resolutions were 
simulated from the dataset, and the Spectral Angle Mapper classification technique was 
applied to each product. The study resulted in recommendations for remote ecosystem 
integrity monitoring and park management.

Ono, J., Hokkaido University, Sapporo, Japan, jo@lowtem.hokudai.ac.jp;
Ohshima, K. I., Hokkaido University, Sapporo, Japan, ohshima@lowtem.hokudai.ac.jp
GENERATION AND DISSIPATION OF THE DIURNAL COASTAL-TRAPPED 
WAVES OVER THE SAKHALIN SHELF IN THE OHKHOTSK SEA
Numerical experiments with a three-dimensional tidal model were conducted to examine 
the generation and dissipation mechanisms of the diurnal coastal-trapped waves (CTWs) 
over the Sakhalin shelf. The model implies that the CTWs are mainly generated at the 
northern corner of Sakhalin, where the shelf bends sharply, and are amplified by the influ-
ences from Sakhalin Bay and Kashevarov Bank. The observations showed that the CTWs 
are dissipated by the strong spin-down due to the bottom friction. The conventional 
turbulent closure model cannot reproduce the observed damping, which overestimates 
the tidal currents associated with the CTWs. Given the vertical eddy viscosity value esti-
mated from the observations in advance, the model roughly reproduces the damping of 
the CTWs. The conventional turbulent closure scheme  should be modified in modeling 
the tidal fields in high-latitude region where the CTWs exist. The model also suggests that 
the spin-down effects due to the friction associated with the sea-ice  cover as well as ocean 
bottom play important role on the tidal currents reduction in the region where the CTWs 
exist and the ice concentration is high, as observed.

Onthank, K. L., Walla Walla University, College Place, USA, Kirt.Onthank@wallawalla.edu;
Cowles, D. L., Walla Walla University, College Place, USA, David.Cowles@wallawalla.edu
METABOLIC MEASUREMENTS OF ENERGY FLOW THROUGH OCTOPUS 
RUBESCENS
Cephalopods form a unique and important link in the food webs of the oceans. Virtually 
all convert a high percentage of the food they consume into body mass (gross conversion 
efficiency, GCE). In turn, their soft bodies without shells or bones make them favored 
prey items of many higher predators. This suggests that cephalopods, including the oc-
topuses, play a disproportionately larger role in the energy flow of their food webs than 
their biomass would indicate. To date little work has been done to explore this ecological 
role.  The first step in evaluating octopus’role in energy flow is to make careful metabolic 
measurements under controlled conditions. 17 male Octopus rubescens were collected 
from Admiralty Inlet, Washington and their metabolic rate measured around the clock 
by respirometry. Stepwise multiple regression was used to determine correlation between 
metabolic rate and other factors. Octopus mass and time of day were found to have the 
strongest correlation with metabolic rate while diet and amount of time spent in the respi-
rometer were found to have weaker yet sill significant correlation.

Orcutt, J., Scripps Institution of Oceanography, La Jolla, USA, jorcutt@ucsd.edu
GLOBAL OCEAN OBSERVATIONS - GOVERNMENT AND INDUSTRY ROLE
Industry has potentially large roles in enabling and exploiting ocean science and engi-
neering conducted at oceanographic institutions and can complement support from the 
federal government and states. This includes the research and development appropriate 

for both aspects. The Center for Earth Observations & Applications (CEOA) held a sym-
posium at UCSD and Scripps in August 2007 entitled: The Integrated Ocean Observing 
System and the Ocean Observatories Initiative (OOI): The Role of Industry. This sym-
posium brought together leaders from academic, industry, and government agencies to 
highlight current ocean research efforts and applications, and to explore opportunities for 
fostering new, innovative collaborations in ocean observing. 22 senior executives in indus-
try attended the symposium with approximately equal numbers from each of academia 
and government. While the symposium was directly related to observatories, the issues 
covered were broadly applicable to ocean sciences and engineering/technology. Questions 
and subjects addressed included public/private partnerships: why they succeed, why they 
fail; what is industry’s role within impact/outcome driven systems; research to operations: 
the view from academic; and research to operations: the view from industry. Intellectual 
property rights were a substantial topic of discussion, but were not seen as fundamental 
impediments to academic-industry partnerships.

Orellana, M. V., Institute for Systems Biology, Seattle, USA, morellan@systemsbiology.org;
Hohmann, L., Institute for Systems Biology, Seattle, USA, lhohmann@systemsbiology.org;
Desaki, A. L., Institute for Systems Biology, Seattle, USA, adesaki@systemsbiology.org;
Bare, C., Institute for Systems Biology, Seattle, USA, cbare@systemsbiology.org;
Repeta, D. J., Woods Hole Oceanographic Institution, Woods Hole, USA, drepeta@whoi.
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SHOTGUN PROTEOMICS AND BIOMARKERS FOR DISSOLVED ORGANIC 
CARBON (DOC) IN THE  OCEANS
There are 730 GT of DOC sequestered in the world’s oceans, however, its composition, 
sources and fate remain mostly unknown. Protein biomarkers provide a window to un-
derstanding the complex sources and dynamics of DOC.  We studied the relationship 
between proteins present in DOC environmental samples and those in a model phyto-
plankton cell using mass-spectrometry-based proteomics. We investigated how environ-
mentally induced changes in the proteome of Thalassiosira psuedonana can influence the 
composition/reactivity of marine DOC.  T. psuedonana was grown under different sourc-
es of nitrogen and whole-cell qualitative and quantitative (ICAT: isotope-coded affinity 
tag) experiments were conducted. MS/MS data was searched using the Trans-Proteomic 
Pipeline and channeled into Gaggle, a bioinformatics platform allowing visualization and 
analysis of proteomic data in context of metabolic pathways, and genome annotations.  
We identified 1350 proteins in T. pseudonana: 530 have functional annotations; 674 have 
matches into protein family signatures (Interpro/COG); 7 predicted; 141 hypothetical 
proteins which now have evidence of being expressed at detectable levels; 7 are unknown 
function proteins. Many of these proteins are found in DOC samples indicating phyto-
plankton is a source of DOC.
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OBSERVATION AND MODELING OF PERIODIC UPWELLING/DOWNWELLING 
IN THE ADRIATIC SEA
An experiment, carried out in the Adriatic between February and September 2006, 
showed that subsurface temperature oscillations, characterized by the 24, 12 and 8 h 
periods, were strong at the Lastovo island thermistor station and that corresponding 
baroclinic current variability was largest at a nearby ADCP station. Wavelet spectral analy-
sis of meteorological and oceanographic time series revealed that the sea/land breezes 
were responsible for the periodic interchange of upwelling and downwelling in mid-July 
2006, with the relatively weak morning breeze corresponding to thermocline reaching 
the deepest point, the relatively strong (up to 10 m/s) afternoon breeze coinciding with 
thermocline being close to the sea surface. The range of thermocline variability surpassed 
20 m. A simple straight-coast, reduced-gravity model reproduced the observed phases but 
underestimated the corresponding amplitudes, probably because it did not allow for the 
resonant excitation of internal Kelvin waves traveling around the island and the nonlinear 
interaction of various wind-driven constituents. Further modeling addressed these issues, 
and also enabled the other spots at which diurnal upwelling/downwelling occurs and from 
which higher-frequency inertia-gravity waves emanate to be detected.

Orpin, A. R., National Institute of Water and Atmospheric Research, Wellington, New 
Zealand, a.orpin@niwa.co.nz;
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MARGIN-WIDE HOLOCENE SEDIMENT DISPERSAL ADJACENT TO THE 
MUDDY WAIPAOA RIVER, NORTHEASTERN NEW ZEALAND
At the muddy Waipaoa River margin of northeastern New Zealand, rapid erosion of fri-
able catchment lithologies has resulted in thick mid-outer shelf sediment depocentres, and 
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localised thick deposits on the upperslope. New data from a suite of 0.7-3.2 m-long cores 
document millennial-scale patterns of sediment dispersal. Tephras and radiocarbon ages 
afford accumulation rate estimates for the outer shelf and intercanyon areas. Down-core 
measurements show broad changes around 600 y BP, coincident with the Kaharoa tephra 
and Polynesian settlement, which persisted for ~200 yrs. Over longer time scales, the 
seaward-tapering edge of the shelf deposit yields a relatively condensed, 1.8 m-long 16 ky 
sequence. Here, the transgressive surface correlates to a strong seismic reflector. Millennial 
accumulation rates are ~0.3 cm/y over the mid-late Holocene. The consistency of these 
Holocene rates with modern radiochemical estimates described in partnering studies 
suggests that significant mid and outer-shelf sediment transport pre-dates the increase 
in sedimentation resulting from colonization. Collectively these imply pre-deforestation 
sedimentation was not supply limited. The efficiency with which riverine sediments are 
dispersed is longstanding and suggests strong oceanic drivers.

Orr, J. A., US Naval Academy, Annapolis, USA, m085010@usna.edu;
Pedersen, R., US Naval Academy, Annapolis, USA;
Steppe, C. N., US Naval Academy, Annapolis, natunewi@usna.edu;
Barlow, A., US Naval Academy, Annapolis, USA
CONNECTIVITY AMONG RESTORED OYSTER BARS IN THE SEVERN RIVER 
ESTUARY
In the effort to restore eastern oysters (Crassostrea virginica) in the Chesapeake Bay, 
oyster bars have been placed in numerous locations. One such bar exists in College 
Creek, a tributary of the Servern River (Annapolis, Maryland USA). To place oyster bars 
in the most optimal positions, the circulation patterns of the Chesapeake Bay and its 
sub-estuaries and tributaries must be known. Knowing oyster larval sources and sinks 
is vital for placing oyster bars.  To assess potential oyster larval trajectories in the Severn 
River-Chesapeake Bay system, ARGOS-tracked lagrangian buoys were deployed from 
the mouth College Creek.  Plotted trajectories suggested two modes of surface trans-
port: retention within the sub-estuary, and export to the main stem of Chesapeake Bay. 
Comparisons of drifter trajectories with hourly wind data suggest that wind forcing may 
be an important driver of circulation in the study area. This project can be used when 
assessing the possible sources and sinks of oyster larvae in the Severn River/College Creek 
area, and may eventually serve as a means to ground-truth a mathematical model of circu-
lation and oyster larval transport in the tributaries of Chesapeake Bay.
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THE UNDERWATER BIOLUMINESCENCE ASSESMENT TOOL (U-BAT), A NEW 
COMMERCIALLY AVAILABLE BIOLUMINESCENCE SENSOR FOR COASTAL AND 
OPEN OCEAN ENVIRONMENTS
The Underwater Bioluminescence Assessment Tool (U-BAT) is a new, commercially 
available, inexpensive, small, lightweight, platform-adaptable, bioluminescence sensor 
for use in coastal and open ocean environments. As part of the Office of Naval Research 
sponsored Small-business Technology Transfer (STTR) program, WET Labs 1) devel-
oped a commercially available bioluminescence sensor, evolved from the Multipurpose 
Bioluminescence Bathyphotometer third generation (MBBP-G3) technology developed at 
the UCSB and 2) tested the performance of the U-BAT sensor in the laboratory and field. 
Initial field tests were performed using an autonomous profiling system located at the Cal 
Poly research facility in Avila Beach, CA. Side-by-side comparisons of U-BAT, MBBP-G2 
and MBBP-G3 were conducted, along with coupled key bio-optical measurements of 
chlorophyll fluorescence and turbidity. Discrete water samples from the exhaust of U-
BAT and MBBP-G3 were collected for analysis of sensor biological capture efficiencies. 
Integration of bioluminescence and bio-optical parameters will provide novel measure-
ment capabilities for full water column profile biological discrimination. By broadening 
the use of bioluminescence measurements the U-BAT will significantly increase general 
understanding of the roles of bioluminescence in oceanic biodynamics.
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BIOGENERATION OF CHROMOPHORIC DISSOLVED ORGANIC MATTER BY 
BACTERIOPLANKTON AND KRILL IN THE SOUTHERN OCEAN
Chromophoric dissolved organic matter (CDOM) is a key parameter in water light attenu-
ation and is involved in a large number of biogeochemical processes mediated by photo-
chemical reactions. Thus, there is a growing interest in better understanding the CDOM 
dynamics in the world’s oceans. We quantified CDOM generation by bacterioplankton 

and Antarctic krill Euphasia superba through the use of bacterial re-growth cultures 
(n=8) and short-term incubations with krill (n=15) in a shore-based laboratory along the 
Antarctic Pensinsula. Bacteria generated CDOM in all experiments and krill in 9 of 15 
incubations, both in UV (a325) and in visible (a443) ranges. Bacterial CDOM generation 
(a325) ranged from 0.049 to 0.375 m-1 d-1 and was directly related to bacterial production 
and cell-specific production indicating active CDOM release by these organisms. Krill 
CDOM generation (a325) ranged from 0.214 to 1.924 m-1 d-1. The extrapolation of these 
rates to available field data imply that bacterioplankton could generate a 50 % of CDOM in 
43 days and a krill swarm in 0.3 days underlining their significant role in CDOM dynamics 
in this region of the Southern Ocean.
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DNA BARCODING THE SIPHONOPHORA (CNIDARIA: HYDROZOA) TO 
INVESTIGATE SPECIES BOUNDARIES AND DIVERSITY
DNA barcoding using the mitochondrial cytochrome oxidase subunit I (mtCOI) gene 
has been shown to be effective in discriminating species in a diverse array of marine taxa.  
In this study, mtCOI sequences were generated for identified specimens of 73 species of 
siphonophores.  The observed patterns of intra- (<.4%) and inter-specific (>14%) variation 
demonstrated the effectiveness of mtCOI in defining species boundaries within this group, 
allowing accurate assignment of sequences to species in the barcode database.  MtCOI can 
also be used to evaluate the taxonomic significance of geographic variation of widespread 
taxa. As an example, a preliminary phylogeographic study of the siphonophore Nanomia 
cara in the North Atlantic Ocean, used mtCOI sequence variation to evaluate two mor-
phological variants with distinct geographic distributions. Four mtCOI haplotypes differ-
ing by <0.4% among 30 individuals showed no significant variation in haplotype frequency 
among sampling locations,  indicating that N. cara is a single genetically cohesive species, 
with a broad geographical range and morphological plasticity. DNA barcodes can provide 
a valuable means of accurately identifying species, define geographical species boundaries, 
and evaluate significance of morphological variation.
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TIDE AND WIND FORCING OF ESTUARINE UPPER WATER COLUMN 
TURBULENCE
Upper water column turbulence is often important to estuarine dynamics and constituent 
transport, yet our lack of comprehensive observations limits our understanding, and its 
prediction is a weakness of numerical models. Here, we describe observations of turbu-
lence over a range of wind and tidal forcing in the Hudson River estuary and preliminary 
comparisons of the observations against a series of empirical and theoretical models of 
increasing complexity. A field experiment was conducted along a broad 5 m deep section 
of the Hudson over one month in fall, 2007. An autonomous instrumented catamaran was 
anchored near a bottom-mounted 1200 kHz acoustic Doppler current profiler that was 
measuring vertical profiles of velocity and several turbulence parameters using the vari-
ance method. The catamaran held an acoustic Doppler velocimeter, a sonic anemometer, 
an inertial sensor, and other instrumentation (e.g. carbon dioxide air-sea fluxes). Anchor 
stations (12-hour) and along- and across-channel transects were conducted from a small 
boat with CTD profiling to observe density stratification. Of particular interest are the ef-
fects of tidal currents and a superimposed along-estuary wind (e.g., a seabreeze) on upper 
water column turbulence. The overriding goal of this research is to address how simplified 
models may be broadly used to predict upper water column turbulent kinetic energy dis-
sipation and air-sea gas exchange in an estuary.
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THE EDDY FIELD OF THE POLAR FRONT IN THE SOUTHERN NORWEGIAN SEA 
FROM SEASOAR-CTD AND VM-ADCP OBSERVATIONS
Extensive studies have been carried out in the Iceland-Faroe Front (IFF) over the past 
decades. This study deals with the dynamics of the extension of the IFF, the polar front 
in the southern Norwegian Sea. The eastward flow of North Atlantic water associated 
with the IFF bifurcates north of the Faroes and partly continues into the Norwegian Sea 
as the western branch of the Norwegian Atlantic Current. This study is based on a series 
of quasi-synoptic Sea Soar-CTD and ADCP transects across the polar front, from the 
bifurcation zone and about 300 km downstream into the Norwegian Sea. The flow shows 
a meandering and eddy structure, with cold-core cyclonic eddies and warm-core anti-
cyclonic eddies. The most prominent features are the warm-core eddies on the cold side 
of the front, transporting warm water into the Norwegian Sea. Another striking feature is 
a  nearly 100 km wide anti-cyclone with current speeds up to 100 cm/s in the bifurcation 
zone northeast of the Faroes. We investigate the meandering eddy field in light of topo-
graphic effects, eddy shedding and lateral mixing.
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RESOLVING OPTICAL AND CHEMICAL MEASUREMENTS OF TERRESTRIAL 
DOM FLUX IN THE NORTH SEA-BALTIC SEA MIXING ZONE
In the Kattegat-Belt Sea region, terrestrially-dominated brackish Baltic Sea water mixes 
with saline North Sea water. Few studies have examined the terrestrial flux of Baltic Sea 
DOM as determined by optical and chemical measurements. We report seasonal surveys 
of key DOM measurements such as UV-vis absorption and excitation-emission (EEM) 
fluorescence, dissolved inorganic and organic carbon (DIC and DOC) stable isotopes, and 
dissolved lignin.  The distribution of terrestrial DOM in this region appears to be driven 
by influx of saline North Sea water below the outflow of brackish Baltic Sea surface water.  
In terms of water-mass mixing, we have found excellent agreement between qualitative 
DOM optical measurements such as spectral slope and qualitative chemical measure-
ments such as carbon stable isotope values.  Further, the quantity of ocean color measured 
as absorption at 375 nm was well-correlated to both DOC concentration and dissolved 
lignin concentration.  Terrestrial DOM flux in this region is conservative and may be scal-
able to remote sensing measurements through its optical properties.
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ENGAGING OBSERVATORY SCIENTISTS WITH THE PUBLIC AT LIBERTY 
SCIENCE CENTER
Liberty Science Center (LSC) serves a crucial role in engaging the public in cutting-edge 
science with real-world contexts. The Center is committed to providing science and 
environmental education in both informal and formal settings, and additionally provides 
a forum where teachers, students and families can interact directly with scientists. LSC 
and Rutgers University’s Institute of Marine & Coastal Sciences (IMCS) collaborate on a 
number of projects to promote Ocean Literacy and Ocean Observing Systems (OOS) in a 
variety of education settings.  These include: 1) a college course designed to teach environ-
mental science majors how to communicate their research to informal audiences; 2) de-
veloping real-time OOS data lessons and activities to excite, educate and inform students 
about ocean and climate related issues, particularly those from urban schools; 3) multi-day 
intensive teacher training institutes on ocean sciences; and 4) a public lecture and profes-
sional development series that affords Rutgers scientists an opportunity to share their 
research and passion in a family friendly environment while providing teachers resources 
to take current ocean science research back to their classroom.
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1000 YEARS OF RECURRING NATURAL AND ANTHROPOGENIC LOW-OXYGEN 
WATER ON THE LOUISIANA SHELF, GULF OF MEXICO
Foraminiferal assemblages in 210Pb-dated sediment cores indicate low-oxygen bottom 
waters have developed seasonally over at least two-thirds of the geographic extent of the 
modern Louisiana “Dead Zone” since the mid-20th century.  Low-oxygen bottom waters 
linked to anthropogenic activities extended across the Louisiana shelf after ~ 1960 and 
may have occurred earlier (~ 1920) in nearshore areas.  Two gravity-core records indicate 
that low-oxygen bottom-water conditions on the Louisiana shelf have developed periodi-
cally for the last 1000 years.  However, the post-1960 low-oxygen bottom-water events 
are more persistent, longer lasting in either frequency or duration, and impact more of 
the Louisiana shelf than the earlier low-oxygen bottom-water events.  We conclude that 
the development of low-oxygen bottom waters on the Louisiana shelf is a natural process 
related to climatically driven variations in precipitation and resulting fluctuations in 
Mississippi River discharge.  The natural system has been significantly modified by hu-
man activities during the last 50 to 100 years. The record indicates that modern hypoxia is 
more severe and more extensive than earlier naturally caused low-oxygen conditions.

Ostrovsky, L. A., Zel Technologies/University of Colorado, Boulder, USA, Lev.
A.Ostrovsky@noaa.gov;

Irisov, V. G., Zel Technologies/NOAA ESRL, Boulder, USA, Vladimir.Irisov@noaa.gov
HAMILTONIAN DESCRIPTION OF STRONGLY NONLINEAR INTERNAL WAVES 
ON SHELF
It is now a common knowledge that solitary-like internal waves in coastal zones are often 
strongly nonlinear. Examples of experimental evidence for that were given in our presen-
tation at the previous OSM in 2006.  In the works by Miyata and Choi & Camassa, model 
equations for strong internal waves in a two-layer fluid were suggested that are similar to 
Boussinesq equations known for the weakly nonlinear long waves. However, they combine 
strong nonlinearity and weak dispersion that can be contradictory for solitons in which 
these two factors are balanced by definition. Actually, a consistent description of strongly 
nonlinear processes in the form integrated over depth is, strictly speaking, impossible 
even for a two-layer model.  We suggest a Hamiltonian form of such equations without 
expansion of a dispersive term. This form secures conservation of mass and energy and 
can be readily extended to include different slowly varying factors such as a sloping bot-

tom, dissipation, and cylindrical divergence. Some solutions are presented in application 
to observational data. 
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MULTISEASONAL ASSESSMENT OF WATER QUALITY IN CORAL REEF SYSTEMS 
OF SOUTHWESTERN PUERTO RICO.
Coral reefs and associated systems are subject to water quality fluctuations influenced by 
geographic and seasonal factors. An understanding of the environmental pattern derived 
from these fluctuations is of utmost important for the proper management of these pro-
tected resources. This study examines differences in chlorophyll-a and turbidity in various 
coral reef systems in southwestern Puerto Rico. An in vivo chlorophyll and turbidity sen-
sor was positioned at 11 stations and data recorded every 10 minutes for periods of up to 
3 days from 2003 to 2006. Sediment traps were used in unison with a subset of turbidity 
measurements to examine the relationship between turbidity and sedimentation rates. 
KW-Multiple comparison analysis of long-term chlorophyll concentration and turbidity 
(encompassing seasonal fluctuations) showed the presence of 5 and 6 homogenous station 
groups, respectively.  The depth-normalized log-log regression of turbidity vs. sedimenta-
tion was significant (R2= 0.64; P=0.0006). These results indicate the high level of heteroge-
neity in water quality in the areas examined and the potential for using water quality data 
to estimate material fluxes in coral reef systems.
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TIME-SCALE OF POC CYCLE IN THE JAPAN SEA
A time-scale of particulate organic carbon (POC) in the Japan Sea, a marginal sea of the 
North Pacific, was quantified from radiocarbon (14C) and stable carbon (13C) measure-
ments. Δ14C in POC decreased with depth, and the value was higher in the order of 
sinking POC, suspended POC and seabed sediment. δ13C values in suspended POC were 
higher than those in sinking POC obtained from the similar depth. From the radiocarbon 
signatures and elemental compositions of sinking POC, it was considered that Δ14C in 
sinking POC was determined by a mixing ratio of terrestrial and surface-produced POC. 
In addition, the difference of Δ14C and δ13C between the terrestrial and suspended POC 
was considered to indicate migration process of POC in the water column. From the 
difference of the 14C age between terrestrial and suspended POC, it was estimated that an 
actual age of suspended POC at 3 km depth in the Japan Sea was about 300 years.
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IMPACT OF FOREST HARVESTING ON RESERVOIRS AND LAKES: ASSESSING 
THE CARBON BUDGET OF AQUATIC ECOSYSTEMS
Differences in dissolved CO2 concentrations between man-made reservoirs and natural 
lakes suggest higher CO2 fluxes to the atmosphere from reservoirs; human-induced 
perturbations such as deforestation also force changes to the carbon cycle in aquatic sys-
tems. To better characterize the impact of reservoir formation and deforestation on the 
processes controlling the cycling of organic carbon in boreal aquatic systems, dissolved 
and particulate organic matter (DOM and POM, respectively) was isolated using micro-
filtration and reverse osmosis. Bulk (elemental C/N, δ13C and δ15N, FTIR) and molecular 
biomarker analyses were carried out on both fractions, as well as on the sediment neph-
eloid layer. Biomarkers (hydrocarbons, fatty acids, fatty alcohols) in DOM were analyzed 
to constrain the sources of carbon in these ecosystems. Seasonal changes in atomic C/N 
ratios, δ13C and δ15N indicate that deforestation influences the quality and quantity of OM 
found in lakes and reservoirs. Preliminary lipid biomarker data shows large inter-seasonal 
variability, as well as systematic differences in organic matter sources associated with land 
use changes in both lakes and reservoirs. These results suggest contrasting DOM sources 
and degradation pathways in lakes and reservoirs, as well as a significant impact of defor-
estation on the carbon cycle in aquatic systems.
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HIGH-RESOLUTION NUMERICAL MODELING OF WAVE-SUPPORTED GRAVITY-
DRIVEN MUDFLOW AND ITS PARAMETERIZATION
We supported gravity-driven mudflow is now considered to be the major offshore trans-
port mechanism of terrestrial sediment on the continental shelf (Wright and Friedrichs, 
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Cont. Shelf Res., 26(17-18)). Because most transport of such mudflow occurs within the 
wave boundary layer, typical coastal models cannot directly resolve such transport and 
effective parameterization is required (Harris et al. J. Geophys. Res., 110). In this study, 
the behavior of such downslope transport due to various wave-current forcing, sediment 
parameters and bed erodibility is investigated by a high resolution numerical model for 
near-bed fluid mud transport (Hsu et al. 2007, J. Geophys. Res., 112). The model results 
are first verified by field data observed in Po Delta (Traykovski et al, Cont. Shelf Res., 27(3-
4)). Model results are further analyzed to study the variations of drag coefficient and Bulk 
Richardson number with respect to wave and alongshore current velocities. The limiting 
conditions for auto-suspension are also investigated.
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ON THE ROLE OF BOTTOM ROUGHNESS IN OVERFLOWS
In light of the recognition that  some overflows are not homogenous but exhibit a vertical 
density structure, and details of topography influence the pathways of some overflows the 
impact of topographic roughness on the product property distribution is explored using 
the 3D nonhydrostatic spectral element model Nek5000. Numerical  experiments are 
carried out by varying bottom roughness amplitude and ambient stratification parameters, 
in a regime where equilibrated product water masses are formed. Our main finding is that 
bottom roughness can influence the overflow product distribution such that the highest 
salinity classes are removed and neutral buoyancy level is attained higher up in the strati-
fied ambient water column. It is also shown that the form drag coefficients in overflows 
over rough bottom can be much larger than the skin drag coefficient over smooth bottom. 
To our knowledge, form drag has never been measured in oceanic overflows.  It is also 
found that the ratio of source and product overflow mass transports is  robust to changes 
in bottom roughness.
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TEMPORAL RESPONSE OF WAVE GROUP FORCED VORTICES
Impulsive forcing in the form of wave groups breaking on a shore-parallel bar generate 
transient motions (edge waves that propagate away from the site of the impulsive forc-
ing), but can also cause the generation of vortices that persist over many wave group time 
scales. We investigate the generation mechanism and life-span of such vortices using a 
model of flow accelerations that includes the effects of wave induced forcing and bottom 
friction. Idealized cases are followed by simulations of a realistic wave field over a barred 
bathymetry. Utilizing a vortex tracking algorithm we can analyze the potential vorticity 
balance for each vortex throughout its lifespan. We find a dominant balance between 
vortex accelerations and the curl of the wave forcing. Bottom friction is a weak contribu-
tor to the balance except for times when the wave forcing is small because the incoming 
waves are too small to break over the bar. The long residence time of the vortices is found 
to relate to a low frequency signal in the wave forcing time series.

Paduan, J. D., Naval Postgraduate School, Monterey, CA, USA, paduan@nps.edu;
Kaplan, D. M.,  Institut de Recherche pour le Developpement (IRD), Montpelier, France, 

dmk@ucsc.edu;
Halle, C., University of California Davis, Davis, CA, USA, cmhalle@ucdavis.edu;
Cook, M. S., Naval Postgraduate School, Monterey, CA, USA, cook@nps.edu;
Largier, J. L., University of California Davis, Davis, CA, USA, jlargier@ucdavis.edu;
Garfield, N., San Francisco State University, San Francisco, CA, USA, garfield@sfsu.edu
CIRCULATION OFFSHORE CENTRAL CALIFORNIA FROM A LARGE ARRAY OF 
HF RADARS
Surface current pattern statistics are presented from a network of 14 high frequency (HF) 
radar installations spanning the coastline from north of Bodega Bay down to Point Sur on 
the California coast. Data span a year-long period beginning August 2006. The predomi-
nant along-shore velocity patterns are correlated with a seventeen year record of along-
coast wind variability from moored buoy observations. That is, the first mode empirical 
orthogonal function (EOF) pattern in along-coast wind is correlated with that of the first 
mode surface current pattern making the wind records highly accurate predictors of the 
two dimensional surface flow. In addition, residuals in the wind EOF time series show that 
2006 and 2007 contained anomalous poleward and equatorward springtime wind forc-
ing, respectively. Those anomalies appear to be reflected in the surface current patterns. 
In particular, equatorward springtime currents in 2007 were surprisingly strong. These 
results represent the first long-term syntheses of data from the expanded network of HF 
radar systems along California as part of the State Coastal Ocean Currents Monitoring 
Program (COCMP). They illustrate what kinds of insights are available now for the areas 
around San Francisco Bay and Monterey Bay and what should be available soon for the 
entire California coastline.
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ECOLOGICAL RESPONSES AND RECOVERY OF THE PAMLICO SOUND 
SYSTEM DURING A PERIOD OF ELEVATED HURRICANE ACTIVITY:  WHAT’S 
MANAGEABLE AND WHAT’S NOT?
Since the mid-1990’s, the Atlantic Basin has experienced elevated hurricane and tropi-
cal storm activity.  During this time frame, coastal North Carolina has been impacted by 
10 major storms, and this frequency is forecast to continue for the next several decades. 
Storms exhibited individualistic hydrologic and nutrient impacts.  In the Pamlico Sound 
(PS), the US’s second largest estuary, different rainfall amounts among hurricanes led to 
variable freshwater, sediment, organic matter and nutrient (N and P) inputs.  This vari-
ability differentially affected physical-chemical properties and ultimately biotic properties 
such as primary production, phytoplankton composition, dissolved oxygen and higher 
trophic levels (zooplankton to fish).  Floodwaters from the two largest hurricanes, Fran 
(1996) and Floyd (1999), exerted multi-month to multi-annual hydrologic and biogeo-
chemical effects.  In contrast, the PS showed a rapid recovery in ecosystem properties fol-
lowing relatively low rainfall hurricanes (Isabel 2003, Ophelia 2005).  Freshwater discharge 
and physical forcing are important drivers and must be integrated with nutrient loading in 
assessing and managing ecological impacts and recovery to these storms during a period 
of elevated hurricane frequency and intensity.
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PATTERNS OF CYANOBACTERIAL NITRATE REDUCTASE GENE (NARB) 
DIVERSITY ACROSS OCEANIC HABITATS
The narB gene, which encodes the assimilatory nitrate reductase enzyme, was amplified 
and sequenced from 4 environments: 2 open ocean oligotrophic habitats (tropical N. 
Atlantic, subtropical S. Pacific), a temperate N. Pacific site (FE), and tropical waters near 
the southern tip of the Great Barrier reef (HI).  The majority of sequences (286) had high 
sequence similarity (94-100%) to cultured Synechococcus isolates. A small subset (31) 
of sequences derived from HI netplankton samples were different and primarily derived 
from diazotrophs.  The netplankton sequences were most similar (76-93%) to epiphytic 
and benthic cyanobacteria (Anabaena cylindrica PCC 7122 and Oscillatoria chalybea).  
Sequences obtained from the 2 open ocean habitats and the majority (31 of the 47) of 
sequences derived from the FE site were very similar.  The remaining sequences (16) ob-
tained from the FE samples fell into subclades (A-G) of narB sequences previously report-
ed from Monterey Bay.  Thus it appears that narB gene diversity varies with environment 
and reflects the natural assemblages of Synechococcus strains. We used these sequences 
to develop a quantitative PCR approach to examine the dynamics of Synechococcus popu-
lations in Monterey Bay.
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JUVENILE COPEPODS IN PLANKTONIC COMMUNITIES - A TUTORIAL 
PRESENTATION
This presentation is intended to provide an overview of research on juvenile copepods, 
particularly nauplii. Despite the fact that they are the most abundant group of multicellular 
organisms on our planet, they have received only limited attention from researchers. With 
this tutorial and the associated session we would like to draw attention to their ecological 
significance in freshwater and marine environments. In this presentation I will highlight 
various advances made on understanding environmental processes effecting early juvenile 
stages of copepods. During the 18th and 19th centuries, nauplii often attracted the at-
tention of naturalists, and early in the 20th century detailed experimental studies were 
conducted with freshwater nauplii. Here I will present research advances on freshwater 
and marine nauplii and early copepodid stages chronologically, including field observa-
tions as well as laboratory investigations. Finally, considerations about future efforts will be 
presented and discussed.

Pakenham, A. M., Oregon State University, Corvallis, USA, apakenham@coas.oregon-
state.edu;

Wheatcroft, R. A., Oregon State University, Corvallis, USA, raw@coas.oregonstate.edu;
Goni, M. A., Oregon State University, Corvallis, USA, mgoni@coas.oregonstate.edu
SOURCE-TO-SINK SEDIMENTATION IN THE SILETZ RIVER, OREGON COAST 
RANGE
Anecdotal evidence suggests many Pacific Northwest estuaries are filling with sedi-
ment due to increases in rainfall frequency and intensity, coupled with land-use changes.  
Because both factors are likely to co-exist, the relative contribution of each, the mecha-
nisms of sediment delivery (event vs. steady), and the relevant time scales are difficult, but 
important issues to disentangle. To address these issues we are studying the Siletz River, 
a small (~1000 km2) river in the Oregon Coast Range that was extensively logged in the 
past century. GIS is being used to assess spatial and temporal changes in the hinterland and 
estuary to elucidate patterns of sediment delivery and accumulation. Radiographs of cores 
taken on the mudflats and marshes indicate the presence of event beds that likely represent 
historical floods.  C-14 dating of the beds will provide a chronology for the flood deposits.  
In addition, accumulation rates determined using Pb-210 and Cs-137 geochronology are 
being paired with grain size and C/N isotopic composition to further clarify patterns of 
sedimentation, and determine if the estuary is in net equilibrium with sea level rise.



�08

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

Palacios, D. M., Joint Institute for Marine and Atmospheric Research, Univ. Hawaii, Pacific 
Grove, USA, Daniel.Palacios@noaa.gov;

Shaffer, S. A., University of California Santa Cruz, Santa Cruz, USA, shaffer@biology.ucsc.edu;
Tremblay, Y., University of California Santa Cruz, Santa Cruz, USA, tremblay@biology.

ucsc.edu;
Kappes, M. A., University of California Santa Cruz, Santa Cruz, USA, kappes@biology.

ucsc.edu;
Foley, D. G., Joint Institute for Marine and Atmospheric Research, Univ. Hawaii, Pacific 

Grove, USA, Dave.Foley@noaa.gov;
Bograd, S. J., NOAA/NMFS/SWFSC/Environmental Research Division, Pacific Grove, 

USA, Steven.Bograd@noaa.gov;
Costa, D. P., University of California Santa Cruz, Santa Cruz, USA, costa@biology.ucsc.edu
A TALE OF TWO HOT SPOTS: AT-SEA SEGREGATION IN HAWAIIAN 
ALBATROSSES
Laysan and black-footed albatrosses breed sympatrically at Tern Island (23.87°N, 
166.28°W), Northwest Hawaiian Islands. When breeding, tracking studies reveal that 
Laysans forage north and west of Tern Island, and black-foots forage northeast. Post-
breeding distributions are not well defined, but we hypothesize that habitat segregation 
is less distinct because adults are no longer tied to the breeding colony. We tagged 42 
albatrosses with geolocation loggers in 2004 (4 Laysan), 2005 (10 Laysan, 9 black-foot), and 
2006 (7 Laysan, 12 black-foot). Time at sea ranged from 128-160 days and albatrosses trav-
eled up to 4,500 km from Tern Island, covering 35,000-43,000 km for Laysans and 50,000-
68,000 km for black-foots. Laysans traveled to oceanic waters with a narrow temperature 
range (12-14°C), whereas black-foots occurred in a broader temperature range (12-20°C). 
Home-range analysis revealed that Laysan hotspots occurred north-northwest of Tern 
Island, in the Subarctic Gyre, whereas black-foot hotspots occurred along the coast of 
central California, north to British Columbia. These results indicate that both species 
segregate at sea year round. Habitat modeling efforts are underway to unravel species-en-
vironment relationships using remotely-sensed oceanographic variables.

Palacios, S. L., UC - Santa Cruz, Santa Cruz, USA, spalacio@ucsc.edu;
Peterson, T. D., UC - Santa Cruz, Santa Cruz, USA, tpeterson@pmc.ucsc.edu;
Kavanaugh, M. T., Oregon State University, Corvallis, USA, mkavanau@coas.oregonstate.edu;
Kudela, R. M., UC - Santa Cruz, Santa Cruz, USA, kudela@ucsc.edu
OPTICAL DETECTION OF A DINOFLAGELLATE BLOOM IN MONTEREY BAY, CA
A massive red-tide in Monterey Bay, CA was extensively sampled during the GOES-R 
COAST cruise in September 2006. The bloom occurred in the northeast region of the 
bay known as the “red-tide incubator” and persisted until November 2006. The dominant 
species was the dinoflagellate, Akashiwo sanguinea with chlorophyll concentrations 
exceeding 500 mg m -3 . During periods of stress, dinoflagellates may produce UV light-
absorbing compounds, such as mycosporine-like amino acids (MAAs), found both inside 
the cell and released into surrounding water. Presence of UV compounds, characteristic 
of red-tide forming dinoflagellates, has motivated the ocean color community to request 
UV sensor bands on future airborne and satellite sensors. Our objectives were (1) to de-
termine if a bloom region can be identified using UV and visible optical properties, and (2) 
to evaluate if light absorption in the UV range is of sufficient magnitude to warrant a UV 
band in future sensors. Underway data and ship-board UV/visible light absorption spectra 
revealed characteristic peaks for red-tide pigments and MAAs, and will be compared with 
the remote sensing data

Palacz, A. P., University of Maine, Orono, USA, artur.palacz@umit.maine.edu;
Measures, C. I., University of Hawai`i, Honolulu, USA, chrism@soest.hawaii.edu;
Chai, F., University of Maine, Orono, USA, fchai@maine.edu
MODELING IRON, ALUMINUM AND CARBON CYCLE IN THE EASTERN 
EQUATORIAL PACIFIC OCEAN
Iron limitation in the Equatorial Pacific is said to keep the biological productivity below 
the maximum level, resulting in high nutrients and low chlorophyll conditions. Although 
variable iron supply to the euphotic zone is primarily controlled by the rate and depth 
of upwelling, cycling of iron through scavenging and remineralization can be of equal 
importance but remains poorly constrained. Recent field measurements of dissolved iron 
and aluminum concentrations during the 2004 and 2005 cruises indicated a significant 
relative loss of iron in the Eastern Equatorial Pacific. This project combined observational 
data with the circulation model output to constrain iron, aluminum and carbon budgets. 
A box model, validated by momentum, heat and nutrients budgets, was used to estimate 
and compare iron and aluminum fluxes. The results provide a quantification of the pref-
erential iron scavenging in the Eastern Equatorial Pacific that is compared to previously 
reported estimates of biological uptake of iron. Current efforts focus on implementing this 
parameterization of iron scavenging to model iron cycling explicitly and better constrain 
the Equatorial Pacific carbon budget.

Palandro, D. A., Florida Fish and Wildlife Research Institute, St Petersburg, USA, david.
palandro@myfwc.com;

Andrefouet, S., UR Coreus - IRD, Noumea cedex, New Caledonia, andrefou@noumea.
ird.nc;

Hu, C., University of South Florida, St Petersburg, USA, hu@marine.usf.edu;
Hallock, P., University of South Florida, St Petersburg, USA, pmuller@marine.usf.edu;
Muller-Karger, F. E., University of Massachusetts Dartmouth, New Bedford, USA, 

fmullerkarger@umassd.edu

AN 18-YEAR TIME SERIES OF CORAL REEF DECLINE IN THE FLORIDA KEYS 
NATIONAL MARINE SANCTUARY FROM SATELLITE DATA
The decline of coral reef habitats has been witnessed at a global scale. Here, we utilize an 
18-year time series of Landsat satellite images to assess changes in eight coral reef sites in 
the Florida Keys National Marine Sanctuary. Twenty Landsat images (1984-2002) were 
used, with imagery every two years. The image dataset was georectified, calibrated to 
remote sensing reflectance and corrected for atmospheric and water-column effects. A 
Mahalanobis distance classification was trained for four classes using in situ ground-truth-
ing data collected in 2003-2004 and using the spectral statistics from a 2002 image. The 
habitat classes are ‘coral’, ‘sand’, ‘bare hardbottom’ and ‘covered hardbottom’. Overall mean 
coral habitat decline for all sites was 61% (3.4%/y), from 19% (1984) to 7.6% (2002). In situ 
monitoring data acquired by the Coral Reef Evaluation and Monitoring Project (CREMP) 
for the eight reef sites between 1996 and 2002 showed a loss in coral cover of 52% (8.7%/y), 
whereas the Landsat-derived areas of coral habitat declined 37% (6.2%/y) for the same 
time period. A direct trend comparison between the full CREMP percent coral cover data 
(1996-2004) and the full Landsat-derived coral habitat class showed no significant differ-
ence between the two time series (ANCOVA; Ftest, p = 0.303, n = 32), despite the differ-
ent scales of measurements. This dataset provides a relatively long-term continuous time 
series showing a significant decline in coral reef habitat.

Palaseanu_Lovejoy, M. E., ETI / USGS, St. Petersburg, USA, mpal@usgs.gov;
Nayegandhi, A., ETI / USGS, St. Petersburg, USA, anayegandhi@usgs.gov;
Brock, J., USGS, St. Petersburg, USA, jbrock@usgs.gov;
Wright, C. W., NASA, Wallops Islands, USA;
Woodman, R., NPS, Gulf Coast Network, Lafayette, USA, Robert_Woodman@nps.gov
UNSUPERVISED CLASSIFICATION OF VEGETATION COMMUNITIES USING 
AIRBORNE LIDAR DATA AT JEAN LAFITTE NATIONAL PARK, LOUISIANA, USA
This study evaluates the capabilities of the NASA Experimental Advanced Airborne 
Research Lidar (EAARL) to delineate vegetation communities in Jean Lafitte National 
Park (JELA), Louisiana, using a hierarchical approach. Five-meter-resolution grids of bare 
earth (BE), canopy height (CH), canopy reflection ratio (CRR), and height of the median 
energy (HOME) were derived. We used a statistical based approach to divide the CH in 
5 distinct classes and for each height class we carried out a principal component analysis 
(PCA) and an independent component analysis (ICA). Within each height class, original 
metrics, principal components (PC) and independent components (IC) were sub-classi-
fied in 4 groups either by k-means or neural-gas algorithms.Unsupervised original metrics 
classifications and PCA- and ICA-based classifications were compared with JELA color 
infrared aerial photography. Ground-truth data are being acquired at two test sites to 
assess species composition, canopy cover, and to identify biologically consistent vegetation 
patches. Our study reveals that neural-gas PCA- and ICA-based classifications performed 
better in categorizing different vegetation communities than direct unsupervised classifi-
cation of the four metrics or k-means based classifications of PC and IC. 

Palinkas, C. M., University of Maryland Center for Environmental Science, Cambridge, 
USA, cpalinkas@hpl.umces.edu;

Ogston, A. S., University of Washington, Seattle, USA, ogston@ocean.washington.edu
LINKAGE OF SEABED AND WATER-COLUMN OBSERVATIONS TO QUANTIFY 
EVENT-SCALE SEDIMENT DEPOSITION AND EROSION
A new approach to examine event-scale sedimentation is described that establishes a 
connection between water-column signals and changes in the seabed.  The Po River (Italy) 
shelf is used as a case study due to the dominance of winter storm events on sediment 
transport and the availability of coincident measurements necessary for the analysis.  
Repeated deployments of an instrumented bottom-boundary layer tripod at this site have 
produced a nearly continuous record of sediment transport over ~2.5 y.  Sediment cores 
were collected every ~3 mo during this time, and seabed inventories of 7Be (half-life 53.3 
d) were used to determine net sediment deposition or erosion during each deployment.  
Comparison of these values with the net elevation change obtained from the tripod al-
timeter over a deployment agrees well, varying from ~2 cm deposition to ~1 cm erosion.  
Within each event, analysis of the altimeter record has proved challenging due to changes 
in sediment porosity that likely occur during a storm event.  However, the maximum 
erosion occurring at the peak of storm events can be evaluated with suspended-sediment 
data and bottom shear stress calculations.

Palladino, D., Old Dominion University, Norfolk, VA, USA, DPalladi@odu.edu;
Bochdansky, A. B., Old Dominion University, Norfolk, VA, USA, abochdan@odu.edu
PHOSPHORUS  UPTAKE, ALLOCATION AND ELIMINATION IN VARIOUS 
BIOCHEMICAL FRACTIONS IN THE ESTUARINE COPEPOD ACARTIA TONSA
Phosphorus is a key element in important biochemical compounds, such as RNA and 
phospholipids,  and can become limiting in a variety of marine systems.  We examined the 
uptake of phosphorus in biochemical fractions, such as proteins, low molecular weight 
compounds, lipids, polysaccharides and nucleic acids in Acartia tonsa fed 33P -labeled 
Rhodomonas salina. We offered this prey in two qualities grown on medium with either 
high or low P-content in relation to other nutrients. 33P was incorporated faster into all 
biochemical fractions in the tissue of A. tonsa when fed algae with high P content. The 
uptake kinetics were very similar among biochemical fractions.  The elimination of the 
33P signal from various biochemical fractions was also investigated with pre-labeled A. 
tonsa during exposure to different feeding regimes. 33P was removed more rapidly in the 
fed rather than in the unfed treatments indicating that phosphorus turnover in copepods 
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is directly dependent on the quantity of assimilated phosphorus. However, the feeding 
history of A. tonsa, initially fed on food of different elemental composition, did not affect 
elimination rates.

Palmer, M. A., Stanford University, Stanford, USA, mapalmer@stanford.edu;
Arrigo, K. R., Stanford University, Stanford, USA, arrigo@stanford.edu
A SATELLITE-BASED ASSESSMENT OF SEASONAL AND INTERANNUAL 
CHANGES IN BIOLOGICAL PRODUCTIVITY OF THE BEAUFORT SEA, 
CANADIAN ARCTIC
The Arctic Ocean is currently experiencing unprecedented changes in sea ice extent 
and sea surface temperatures, both of which affect biological productivity. However, not 
all areas of the Arctic are responding in the same way. We used satellite remote sensing 
of chlorophyll from SeaWiFS and MODIS-Aqua to investigate seasonal to interannual 
changes in phytoplankton production of the Beaufort Sea flaw polynya (115°W-155°W), 
from 1997-2007. The Beaufort Sea, unlike most of the Arctic, has decreased in open water 
extent and phytoplankton productivity since reaching maximum values for both in 1998, 
when temperatures were anomalously warm. Annual production decreased by almost half 
of its 1998 maximum to a minimum in 2000 and has remained relatively constant since 
then. The flaw polynya generally exhibited two distinct phytoplankton blooms, which 
varied in intensity and timing due to interannual differences in both the onset of polynya 
formation and the extent of open water. Our results suggest that although temperatures 
are warming over the entire Arctic region, smaller scale changes may not be as easy to 
predict and may follow local patterns more than previously assumed.

Palmer, M. R., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, rolm@
pol.ac.uk;

Sharples, J., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, js1@pol.
ac.uk;

Xing, J., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, jxx@pol.ac.uk
INTENSE MIXING OVER MODERATE SHELF TOPOGRAPHY
Stratified flow over shelf sea banks have been shown to result in enhanced levels of tur-
bulent mixing most commonly linked to the breaking of locally generated internal waves. 
Invariably such studies have focused on steep topography where the existence of such 
waves is predictable. In contrast, Jones’bank rises only 30m above the seabed over 40km in 
120m of water. It is situated over 100km from the continental shelf break in the middle of 
the Celtic Sea, which is predominantly strongly stratified throughout the summer months. 
We present a new series of measurements of current and temperature structure on the 
slope of Jones’bank during the summer of 2005 that shows evidence of intense internal 
wave activity. Additionally, measurements of TKE dissipation identifies regular bursts of 
intense turbulent mixing occurring in the bottom mixed layer following off bank flow, sug-
gesting this is the work of locally generated lee waves. Our measurements are compared to 
the results from a non-hydrostatic model to investigate the generation and timing of these 
mixing events.

Palmsten, M. L., Oregon State University, Corvallis, USA, mpalmsten@coas.oregonstate.edu;
Holman, R. A., Oregon State University, Corvallis, USA, holman@coas.oregonstate.edu;
Ruggiero, P., Oregon State University, Corvallis, USA, ruggierp@geo.oregonstate.edu;
Maddux, T. B., Oregon State University, Corvallis, USA, tbmaddux@engr.orst.edu
HORIZONTAL PRESSURE GRADIENTS IN THE SWASH ZONE
Stockdon et al. (2007) developed a morphological response model for hurricanes requiring 
knowledge of extreme runup, a function of wave height, wave length, and foreshore beach 
slope.  Wave height and wave length may be predicted or measured but the evolution of 
beach slope during a storm is not well quantified.  Predicting extreme run up motivates 
our interest in the evolution of beach slope during storms. Evolution of beach slope de-
pends on gradients in sediment transport.  Foreshore sediments are transported due to 
shear stresses, the down slope component of gravity, and horizontal pressure gradients, 
and may be influenced by the presence of bore turbulence and in/exfiltration of pore water 
across the sediment water interface.  The relative contributions of these mechanisms to 
sediment transport are unclear.  Inclusion of pressure gradients or an acceleration term as 
a proxy for pressure gradients has successfully improved sediment transport models in un-
steady flows.  The objective of this work is to determine the significance of pressure gradi-
ent force relative to drag force on sediments in the swash zone.  We will estimate pressure 
gradient force from stereo measurements of water surface elevation assuming a constant 
density swash front.  The pressure gradient force will be compared with estimates of drag 
force using the quadratic drag law with in situ measurements of swash velocity.  Data were 
collected at the Hinsdale Wave Research Lab at Oregon State University.

Palter, J. B., Duke University, Durham, USA, palter@icm.csic.es;
Lozier, M. S., Duke University, Durham, USA, mslozier@duke.edu
ON THE SOURCE OF GULF STREAM NUTRIENTS
Along density surfaces, nutrient concentrations in the Gulf Stream are elevated relative to 
concentrations to either side of the current.  We assess the source of these elevated nutri-
ent concentrations in the Western Boundary Current using historical hydrographic data.  
The analysis is extended to the separated Gulf Stream with four hydrographic sections 
recently occupied as part of the Clivar Mode Water Dynamics Experiment.  The results of 
this analysis suggest that imported, extra-subtropical waters are the primary source of the 
elevated nutrient concentrations.  Because the high nutrient signature is likely imported, 

diapycnal mixing need not be invoked to explain the Gulf Stream’s high nutrient concen-
trations, as had been proposed in the past.  Moreover, nutrients do not increase along the 
length of the Stream, further suggesting that the Stream’s high nutrient signature is im-
ported rather than manufactured by processes within the current.  The imported nutrients 
are likely advected into the North Atlantic within the low salinity water masses that con-
tribute to the shallow limb of the meridional overturning circulation.  Thus, the availability 
of nutrients in the North Atlantic may be linked to upstream processes in the tropics and 
possibly the Southern hemisphere, as well as variability in the volume of imported water 
and its distribution in density space.

Pan, H., University of Georgia, Athens, GA 30602, USA, haipan@uga.edu;
Sun, M., University of Georgia, Athens, GA 30602, USA, mysun@uga.edu
VARIABILITY OF LIPIDS AND THEIR DELTA-C13 COMPOSITIONS OF 
DIATOM (THALASSIOSIRA PSEUDONANA) DURING CELL GROWTH, AUTO-
METABOLISM, AND MICROBIAL DEGRADATION
Phytoplanktonic lipid biomarkers and their compound-specific delta-C13 ratios have 
been used to study OC cycling in marine systems. However, it remains unclear how the 
biomarker compositions and isotopic signatures vary from formation stage to recycling 
phase. We conducted laboratory experiments to examine variability of lipids (phytol, 
sterols, and fatty acids) and their molecular delta-C13 ratios of Thalassiosira pseudonana 
(diatom) during cell growth (exponential and stationary phases), auto-metabolism, and 
microbial degradation. Our results showed: (1) the cells synthesized more lipids (as energy 
storage component) during stationary phase than in exponential growth stage (as mem-
brane component); (2) lipid compositions remained relatively stable until microbial degra-
dation; (3) auto-metabolism consumed more fatty acids than neutral lipids; (4) microbes 
degraded almost all algal fatty acids but partial neutral lipids; (5) lipid delta-C13 ratios 
varied in a larger range (~6-9‰ of enrichment) during exponential growth stage than 
in other processes; and (6) variability of delta-C13 of lipids during auto-metabolism and 
microbial degradation were diversified, depending on individual compounds. This study 
implies that phytoplanktonic biomarkers and their delta-C13 signatures can be altered in 
different ways during cycling.

Pan, X., NASA Goddard Space Flight Center, Greenbelt, USA, xpanx001@gmail.com;
Mannino, A., NASA Goddard Space Flight Center, Greenbelt, USA;
Russ, M., NASA Goddard Space Flight Center, Greenbelt, USA;
Hooker, S., NASA Goddard Space Flight Center, Greenbelt, USA
SATELLITE REMOTE SENSING RETRIEVALS OF INHERENT OPTICAL 
PROPERTIES WITHIN U.S. SOUTHERN MIDDLE ATLANTIC BIGHT
In coastal waters, bio-optical properties are typically complicated due to seasonal river 
discharge, shallow bathymetry, anthropogenic impacts, and so on. At present, satellite 
remote sensing of coastal water quality and constituent quantity is subject to large errors 
as compared to its capability for oceanic waters. In this study, we have conducted a series 
of cruises within U.S. Southern Middle Atlantic Bight since 2004 to develop improvements 
in satellite retrievals of various optical and biogeochemical products. Algorithms were 
developed to retrieve the inherent optical properties (here absorption coefficients) from 
field measurements of remote sensing reflectance (Rrs). Validation match-ups between 
field measurements and satellite derivations of absorption by particles (ap), phytoplankton 
(aph), CDOM (ag), non-pigmented particles (ad), and chlorophyll a, showed that the 
mean absolute percent differences (MAPD) were typically lower than 25%. Seasonal vari-
ability of absorption coefficients was also obvious and reasonable. Based on regionally 
specific bio-optical models, the satellite-derived absorption coefficients can be trans-
formed to study the relevant biogeochemical parameters such as chlorophyll a concentra-
tion, primary production, dissolved organic carbon, particulate organic carbon, and total 
suspended particles. 

Panetta, R. J., Concordia University, Montreal, Canada, robert.panetta@gmail.com;
Mucci, A., McGill University, Montreal, Canada, alm@eps.mcgill.ca;
Lehmann, M., University of Basel, Basel, Switzerland, moritz.lehmann@unibas.ch;
Gelinas, Y., Concordia University, Montreal, Canada, ygelinas@alcor.concordia.ca
HYPHENATION OF HIGH-TEMPERATURE CATALYTIC OXIDATION DOC 
ANALYZER TO IRMS: SIMULTANEOUS QUANTITATIVE AND ISOTOPE 
DETERMINATION OF DOC IN NATURAL SAMPLES
A commercially-available high-temperature catalytic oxidation dissolved organic carbon 
analyzer (HTC-DOC) with cryogenic trapping was coupled to an IRMS system to allow 
precise and accurate isotope determination in small volumes of natural aquatic and ma-
rine waters. Simple modifications to the HTC-DOC aimed at reducing blank signal con-
tribution through permeation of ambient CO2 (replacing Teflon for stainless steel tubing) 
and CO2-catalyst interaction (changing Pt-impregnated silica for a cupric oxide/quartz 
rod mix) improved detection limits for isotope determination with a slight improvement 
to DOC instrument performance. Cryogenic trapping of CO2 following NDIR detection 
by the HTC-DOC serves both to increase the mass of analyte CO2 and focus the IRMS 
analyte peak, resulting in excellent IRMS peak shape. Additionally the need to amplify 
IRMS sensitivity at the cost of dynamic range is not necessary with this set-up.

Pangallo, K., MIT/WHOI Joint Program in Oceanography/Applied Ocean Science and 
Engineering, Woods Hole, USA, pangallo@whoi.edu;

Reddy, C. M., Woods Hole Oceanographic Institution, Woods Hole, USA, creddy@whoi.edu
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NOT SO CONSERVATIVE?  CHLORINE AND BROMINE IN CHEMICAL 
OCEANOGRAPHY
According to conventional wisdom, chlorine and bromine are present in the ocean as ions 
that are conservative with salinity, with the exception of some simple gases (i.e. CH3Br).  
However, numerous studies have shown that thousands of marine organohalogens are 
natural products.  Furthermore, recent studies have identified organic bromine comprises 
a substantial (up to 70%) portion of the total bromine in sediment samples, and that Br 
in sediment trap material is almost entirely organic bromine.  This indicates that there is 
more to the chemistry of chlorine and bromine in the ocean than just changes in salinity.  
Here we explore different forms of organic chlorine and bromine that are present in the 
ocean, how their production and degradation are important in oceanic cycles, and some 
potential implications for our understanding of these important oceanic constituents.

Pante, E. G., University of Louisiana at Lafayette, Lafayette, USA, pante@louisiana.edu;
France, S. C., University of Louisiana at Lafayette, Lafayette, USA, france@louisiana.edu
PHYLOGEOGRAPHY OF DEEP-SEA CHRYSOGORGIID CORALS (CNIDARIA: 
OCTOCORALLIA) FROM THE NEW ENGLAND AND CORNER SEAMOUNTS 
(WESTERN NORTH ATLANTIC OCEAN)
Patterns of dispersal in the deep-sea remain largely unknown, yet are key elements in the 
comprehension of biogeography and biodiversity. We are interested in whether seamounts 
act as stepping stones between isolated deep-sea, hard-substrate habitats. We under-
took to describe genetic diversity across seamounts, using the relatively abundant genus 
Metallogorgia (Chrysogorgiidae) as a model system. Sixty-seven colonies were sampled 
from 12 of the New England and Corner seamounts, and 26 have been sequenced for this 
study at the mitochondrial protein-coding gene msh1. Preliminary results show no link 
between geography and genetic variation as all colonies shared identical sequences (721 
bp). The absence of variation among Metallogorgia colonies contrasted with the genetic 
divergence observed in other chrysogorgiid genera (Chrysogorgia, Irigogorgia, Radicipes) 
collected from the same (or a subset of) seamounts. This pattern could be a result of a 
relatively recent origin for the genus Metallogorgia (insufficient time to radiate), or supe-
rior dispersal capability relative to confamilial species. Investigating effects of geographic 
distribution on genetic diversity at and above the species level will require developing 
more informative markers.

Paola, C., University of Minnesota, Minneapolis, USA, cpaola@umn.edu
IS RESTORATION OF THE MISSISSIPPI DELTA FEASIBLE?
We review controls, including subsidence, sediment supply, sea-level rise, vegetation 
dynamics, and carbon storage, that influence the feasibility of restoring wetlands in the 
Mississippi Delta. We use data from physical experiments, modern deltas, and the strati-
graphic record to obtain broad constraints on delta response to these controls. We then 
combine this information with relatively simple mass-balance models to investigate how 
much wetland area could be sustained under different scenarios of sediment retention 
and subsidence. Even with the current reduced total sediment supply, and assuming high 
rates of total relative sea-level rise (1-2 cm/yr), there is sufficient sediment to maintain a 
total wetland area of the order of several hundred square kilometers or more, if natural 
processes of wetland dynamics and sediment delivery can be restored.

Papenberg, C., IFM-GEOMAR, Kiel, Germany, cpapenberg@ifm-geomar.de;
Klaeschen, D., IFM-GEOMAR, Kiel, Germany, dklaeschen@ifm-geomar.de;
Krahmann, G., IFM-GEOMAR, Kiel, Germany, gkrahmann@ifm-geomar.de;
Hobbs, R., University of Durham, Durham, United Kingdom, r.w.hobbs@durham.ac.uk;
Visbeck, M., IFM-GEOMAR, Kiel, Germany, mvisbeck@ifm-geomar.de
VERTICAL SEISMIC PROFILING (VSP) IN SEISMIC OCEANOGRAPHY - A PROOF 
OF CONCEPT
As part of the European funded GO Project the concept of vertical seismic profiling was 
tested for being a tool to image water mass boundaries in 3D. Water bodies with different 
temperature have different acoustic velocity (and density).  Seismic methods designed for 
imaging the subsurface can thus map out the boundaries between water masses and map 
mixing processes at meso-scale with unprecedented horizontal resolution. In addition 
to conventional surface streamer geometry, a new approach of vertical seismic profiling 
(VSP) has been developed. Following standard VSP techniques (walkaway- and offset-
VSP) a first approach using 2 ships has been tested to collect 3D-seismic data of different 
water masses. Seismic migration produces a pseudo 3D image of the water structure 
which, when combined with 2D seismic profiles and oceanographic data, give detailed 
information on the lateral extent of boundaries involved in the mixing process.

PARAMYGIN, V. A., University of Florida, Gainesville, USA, pva@coastal.ufl.edu;
SHENG, Y. P., University of Florida, Gainesville, USA, pete@coastal.ufl.edu
VERIFICATION OF CH3D-SSMS FORECASTING SYSTEM FOR CHARLOTTE 
HARBOR, FL  WITH  DATA DURING HURRICANE WILMA (2005)
Storm surge and inundation due to hurricanes represent the greatest threat to life and 
property in US coastal regions. Numerical surge and inundation models can provide fore-
casting to enable timely emergency response. However, surge and wave data are usually 
limited with little information of the spatial extent and temporal dynamics of inundation. 
This paper verifies the CH3D-SSMS forecasting system using a comprehensive dataset 
of wind, surge, and inundation in Florida during Hurricane Wilma (2005). CH3D-SSMS 
is a CH3D-based integrated storm surge modeling system which includes a coastal surge 

(CH3D) and wave (SWAN), plus large scale surge (ADCIRC/UnCH3D) and wave (WW3) 
models. We compare the accuracy of forecast winds with FCMP and COOPS data and 
determine the sensitivity of surge and inundation forecasting obtained by CH3D-SSMS 
to various forecast wind fields. We then conduct a thorough validation of CH3D-SSMS 
forecasts using high frequency storm surge and inundation data obtained at 30+ locations 
by USGS and COOPS in Charlotte Harbor, Florida; examine simulations sensitivity to 
hurricane track and intensity errors and river flows inclusion.

Parekh, P., Climate and Environmental Physics, Physics Institute, University of Bern, Bern, 
Switzerland, parekh@climate.unibe.ch

OCEANIC BIOGEOCHEMICAL MODELING OF TRACE METALS: PROGRESS, 
UNCERTAINTIES AND OUTLOOK
Observational studies have shown that trace metals, most notably iron, are essential mi-
cronutrients necessary for biological activity.  This has in turn led to the inclusion of iron 
into oceanic biogeochemical models over the past decade. Here I will review the evolution 
of iron modeling in global scale biogeochemical models and the uncertainties in the mod-
els. I will also discuss process studies and measurements that could lessen these uncertain-
ties, as well as the potential insights that the inclusion of modelling studies can bring to 
programs such as GEOTRACES and SOLAS.

Paris, C. B., Rosenstiel School of Marine and Atmospheric Sciences - MBF, Miami, USA, 
cparis@rsmas.miami.edu;

Clement, A. C., Rosenstiel School of Marine and Atmospheric Sciences - MBF, Miami, 
USA, aclement@rsmas.miami.edu;

Cowen, R. K., Rosenstiel School of Marine and Atmospheric Sciences - MBF, Miami, 
USA, rcowen@rsmas.miami.edu

INFLUENCE OF PROJECTED TEMPERATURE CHANGES IN THE CARIBBEAN ON 
THE PELAGIC PHASE AND POPULATION NETWORKS OF A COMMON REEF FISH
One of the most significant challenges facing marine ecologists today is understand-
ing the spatial structure of populations, and how changes in the environment can affect 
populations’persistence. The research presented here aims at exploring the demographic 
consequences of climate change for a common coral reef fish with a 30-d pelagic larval 
phase. A biological and physical coupled modeling approach is used to examine the 
influence of temperature changes and habitat reduction on larvae migrating between 
population patches. Intergovernmental Panel on Climate Change (IPCC) projections of 
warming over the next century for the wider Caribbean and, at the regional scale, for the 
Meso-American reefs are used to derive conceptual growth rates affecting the timing of 
the competency period in larval fishes. Ultimately, the duration of the pelagic period and 
the availability of suitable habitat significantly change survival patterns and the transition 
probability matrices describing population networks. Parameterization of the biophysical 
model with empirical data is needed.

Park, J. H., Graduate School of Oceanography, University of Rhode Island, Narragansett, 
USA, jpark@gso.uri.edu;

Watts, D. R., Graduate School of Oceanography, University of Rhode Island, Narragansett, 
USA, rwatts@gso.uri.edu;

Donohue, K. D., Graduate School of Oceanography, University of Rhode Island, 
Narragansett, USA, kdonohue@gso.uri.edu;

Fearing, A. L., Graduate School of Oceanography, University of Rhode Island, 
Narragansett, USA, afearing@gso.uri.edu;

Greene, A. D., Graduate School of Oceanography, University of Rhode Island, 
Narragansett, USA, agreene@gso.uri.edu;

Tracey, K. L., Graduate School of Oceanography, University of Rhode Island, 
Narragansett, USA, ktracey@gso.uri.edu

SEA SURFACE HEIGHT VARIABILITY OBSERVED BY PRESSURE-RECORDING INVERTED 
ECHO SOUNDERS AND SATELLITE ALTIMETRY IN THE KUROSHIO EXTENSION
AVISO sea level anomaly (SLA) products are compared with in situ sea surface height 
(SSH) anomaly measurements from an array of 43 pressure-recording inverted echo sound-
ers (PIESs) in the Kuroshio Extension during 2004–2006. PIESs measure bottom pressure 
and round-trip acoustic echo time from the sea floor to the sea surface, which are used to 
estimate, respectively, mass-loading and steric height variations in the SSH anomaly. Good 
correlations (>0.9) are found between satellite and PIES measurements with the best agree-
ment near the jet, where the largest SSH variations exist. The mass-loading component 
affects the correlation and regression coefficients slightly and improves them overall by ~5%. 
Comparisons agree best with the AVISO up-to-date product, merging all available satellite 
measurements. Satellite-derived absolute dynamic topography (ADT) maps are also com-
pared with PIES-derived ADT maps. Several mean dynamic topography (MDT) maps, added 
to SLA products to obtain satellite-derived ADT maps, are tested. Comparisons reveal that 
Rio05, the most recent AVISO MDT utilizing GRACE data, is the best MDT in this region. It 
is significantly improved over Rio03, a previous AVISO MDT without GRACE contributions.

Park, K., University of South Alabama, Mobile, USA, kpark@disl.org;
Oh, J., KRISO/KORDI, Daejeon, Republic Of Korea, jhoh@kriso.re.kr;
Kim, H., Geo System Research, Gunpo, Republic Of Korea, hskim@GeoSR.com;
Im, H., KOSEC, Seoul, Republic Of Korea
MASS TRANSPORT MECHANISM IN KYUNGGI BAY AROUND HAN RIVER 
MOUTH, KOREA
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The horizontal, two-dimensional Princeton Ocean Model was modified to include the salt 
and heat-balance equations and wetting-and-drying scheme.  It was applied to Kyunggi 
Bay (Korea) to reproduce mean conditions for one typical year.  Extensive data were 
compiled and analyzed to evaluate input parameters representative of long-term mean 
conditions for the tide, salinity and temperature.  The model, forced by four major tidal 
constituents (M2, S2, K1 and O1), daily freshwater discharges and daily net surface heat 
exchange, produced a reasonable reproduction of observed tidal elevations, tidal currents 
and long-term mean monthly distributions of salinity and temperature.  The calculated 
residual circulation pattern is consistent with previously observed, though limited, data 
collected in the vicinity of Kanghwa Island and Inchon Harbor.  The model was used to 
study the following mass transport mechanisms: tidal nonlinearity, barotropic pressure 
gradient associated with freshwater discharge, and baroclinic pressure gradient due to 
density gradient.  The residual circulation pattern, and its variations under different fresh-
water flow regimes, was examined.

Park, K., JPL/Caltech, Pasadena, USA, kpark@pacific.jpl.nasa.gov;
Chao, Y., JPL/Caltech, Pasadena, USA, Yi.Chao@jpl.nasa.gov;
Li, Z., JPL/Caltech, Pasadena, USA, zhijin@pacific.jpl.nasa.gov;
Farrara, J., Raytheon ITSS, Pasadena, USA, jfarrara@pacific.jpl.nasa.gov
APPLICATION OF HIGH FREQUENCY RADAR FOR SURFACE CURRETNS 
ANALYSIS AND DATA ASSIMILATION
A new vector mapping method is developed. This method is based on a variational al-
gorithm for the calculation of stream function and velocity potential from given velocity 
fields, and has the ability to interpolate vectors over any irregular domain with complex 
coasts and multiple islands. The method is used to analyze for HF Radar current measure-
ments in the Prince William Sound, Alaska. Empirical orthogonal function (EOF) analysis 
is performed to extract the dominant modes of variability from the mapped current 
vectors and streamfunction and velocity potential fields. The results provide new insight 
into convergence/divergence patterns and the dynamics of frequent cyclonic and anticy-
clonic eddies in the Sound. In addition, the surface current observations made by High 
Frequency radar are assimilated using a 3DVAR scheme in conjunction with the Regional 
Ocean Model System (ROMS). An assessment of the impact of the assimilation of HF 
radar data on the ROMS nowcasts and forecasts will be presented.

Park, W., Leibniz-Institut fuer Meereswissenschaften, Kiel, Germany, wpark@ifm-geomar.de;
Keenlyside, N., Leibniz-Institut fuer Meereswissenschaften, Kiel, Germany, nkeenlyside@ifm-

geomar.de;
Latif, M., Leibniz-Institut fuer Meereswissenschaften, Kiel, Germany, mlatif@ifm-geomar.de;
Stroeh, A., Leibniz-Institut fuer Meereswissenschaften, Kiel, Germany, astroeh@ifm-geomar.de
TROPICAL PACIFIC CLIMATE AND ITS RESPONSE TO GLOBAL WARMING IN 
THE KIEL CLIMATE MODEL
Kiel Climate Model (KCM)’s performance in the Tropical Pacific with respect to mean 
state, annual cycle, and El Niño/Southern Oscillation (ENSO) is described. Additionally, 
the Tropical Pacific response to global warming is studied. KCM is a new, non-flux cor-
rected, global climate model, which will be used to study internal climate variability from 
interannual to millennial timescales and climate predictability of the first and second 
kind. Overall, climate drift in a multi-century control integration is small. However, KCM 
exhibits an equatorial cold bias at the surface of the order 1°C, while strong warm biases of 
several degrees are simulated in the eastern Tropical Pacific on both sides off the equator, 
with maxima near the coasts. The annual and semi-annual cycles are realistically simu-
lated in the eastern and western equatorial Pacific, respectively. ENSO performance com-
pares favourably to observations with respect to both amplitude and period, particularly 
given the model’s low atmospheric resolution. An ensemble of eight greenhouse warming 
simulations was performed, in which the CO2 concentration was increased by 1% per year 
until doubling was reached, and stabilized thereafter. In contrast to many other models, 
warming of equatorial Pacific sea surface temperature (SST) is, to first order, zonally 
symmetric. The surface warming sharpens the thermocline, which leads to enhanced 
Equatorial Pacific interannual SST variability.

Park, Y., Korean Ocean R & D Inst., Seoul, Republic Of Korea, ypark@kordi.re.kr;
Yeh, S., Korean Ocean R & D Inst., Seoul, Republic Of Korea, swyeh@kordi.re.kr
THE EFFECTS OF THE TSUSHIMA WARM CURRENT ON THE EAST/JAPAN SEA 
CIRCULATION
Using an idealized modeling experiment, in which the East/Japan Sea is simplified as a 
small rectangular basin connected to a larger basin through an inflow/outflow (through 
flow) system, the effect of the Tsushima Warm Current on the East/Japan Sea (EJS) circu-
lation has been investigated. As well known, the current supplies heat to the EJS and when 
the inflow is considered, the model ocean becomes warmer. The water flowing from the 
smaller basin into the larger basin is cooler than the western boundary current, and colder 
water is found near the outlet in the cases with the through flow. The inflow also brings 
variability from the larger basin into the smaller basin, and the cases with the through flow 
show greater variability.

Parkinson, R., Buccoo Reef Trust, Carnbee, Trinidad and Tobago, r.parkinson@bucco-
oreef.org;

Day, O., Buccoo Reef Trust, Carnbee, Trinidad and Tobago, o.day@buccooreef.org;
Mallela, J., Dept. Life Sciences, University of the West Indies, St. Augustin, Trinidad and 

Tobago, jmallela@fsa.uwi.tt;

Gibson, K., Coral Cay Conservation, Carnbee, Trinidad and Tobago, keith.gibson@elf.
mcgill.ca

PRELIMINARY FINDINGS FROM A NEW LONG-TERM CORAL REEF 
MONITORING PROGRAM IN TOBAGO, WEST INDIES
A reef monitoring program has been initiated by the Buccoo Reef Trust on the island of 
Tobago as part of a regional initiative aimed at improving the management of watersheds 
and coastal areas of Caribbean islands (www.IWCAM.org). The study includes (1) a de-
tailed mapping and baseline data-collection project (www.buccooreef.org/coralcay.html) 
and (2) a reef monitoring program using fixed stations.   The reef monitoring program 
involved designing and installing 13 fixed monitoring stations at a depth of 10 meters and 
each comprising three permanent 20 meter transects.  The stations were located on the 
main coral reefs of Tobago and were designed to provide long-term data on the condi-
tion of the reefs over time.  Data collection started in January 2007 using sediment traps, 
water quality testing and underwater video, which was analyzed using CPCe software.  
Preliminary results indicate differences in the condition of the reefs around Tobago, with 
reefs adjacent to the island’s main town showing significantly elevated levels of mac-
roalgae.  Results also reveal an island-wide incidence of yellow blotch disease, which has 
spread substantially since the coral bleaching event of 2005.

Parks, A. B., University of Miami/RSMAS, Miami, USA, bparks@rsmas.miami.edu;
Shay, L. K., University of Miami/RSMAS, Miami, USA, nshay@rsmas.miami.edu;
Martinez-Pedraja, J., University of Miami/RSMAS, Miami, USA, jmartinez@rsmas.miami.edu;
Gurgel, K. W., University of Hamburg, Hamburg, Germany, gurgel@ifm-uni-hamburg.de;
Haus, B. K., University of Miami/RSMAS, Miami, USA, bhaus@rsmas.miami.edu;
Johns, W. E., University of Miami/RSMAS, Miami, USA, wjohns@rsmas.miami.edu
OBSERVED SUBMESOSCALE SURFACE CURRENT VARIABILITY IN THE 
FLORIDA STRAITS DETECTED BY WERA
As part of the ONR sponsored Southeast Atlantic Coastal Ocean Observing System, a high 
frequency Wellen-Radar (WERA) system has mapped complex coastal ocean circulations 
for more than three years in near-real time. This surface current variability includes meso-
scale and submesoscale eddy events, wind-driven responses and Florida Current meanders. 
WERA surface current data were compared with subsurface current measurements from 
an acoustic Doppler current profiler (ADCP) moored along the shelf-break at 86-m depth.  
This ADCP operated from September 2004 to June 2005 within the radar footprint.  At 14-
m depth, low-pass filtered currents indicate periods of both high and low correlation when 
compared to surface currents. In comparison to sea surface temperatures, some current 
reversals are linked to the downstream propagation of Tortugas Eddies, a semi-permanent 
mesoscale feature in the Florida Straits, while other surface events are induced by the pas-
sages of hurricanes and atmospheric fronts. During periods of observed eddy activity, the 
combination of WERA surface and ADCP subsurface measurements provide insight into 
the kinematical and dynamical structure of the Florida Current.

Parsons, C., Word Craft, Monterey, USA, cp@word-craft.com;
Sullivan, D., Monterey Peninsula College MATE Center, Monterey, USA, dsullivan@mpc.edu
YOUR WEBSITE & U.S. DIVERSITY: WHAT THE RESEARCH LITERATURE SAYS 
ABOUT MULTICULTURAL DESIGN
U.S. demographics are changing rapidly. By 2050 minority populations combined are ex-
pected to be half of the U.S. resident population. Yet within science & engineering fields ra-
cial and ethnic minorities are underrepresented for the most part. To address this, COSEE 
and many other groups are reaching out to underrepresented audiences through education 
and outreach efforts, including websites. The question is: Are our web-based outreach 
efforts appropriate? Can a website be “culturally neutral,” that is, for all racial, ethnic and 
cultural groups within the U.S.? If so, what are the design guidelines? If not, what makes 
websites attractive, useful and relevant to our society’s culturally diverse audiences? This 
paper summarizes an NSF-funded research literature review focused on what is currently 
known about website outreach to culturally diverse audiences. It concludes with a synthesis 
of the findings into guidelines for outreach that more effectively meets the expectations 
and the needs of these audiences within the U.S. The purpose is to assist those involved in 
education and outreach who are trying to engage diverse audiences via the web.

Parsons, M. L., Florida Gulf Coast University, Fort Myers, USA, mparsons@fgcu.edu;
Dortch, Q., NOAA/NOS/NCCOS/CSCOR, Silver Spring, USA, quay.dortch@noaa.gov;
Morrison, W., LUMCON, Chauvin, USA, wmorrison@lumcon.edu;
Rabalais, N. N., LUMCON, Chauvin, USA, nrabalais@lumcon.edu;
Turner, R. E., Louisiana State University, Baton Rouge, USA, euturne@lsu.edu;
Maier, A., Louisiana State University, Baton Rouge, USA, da_chickadee2003@yahoo.com
PHYTOPLANKTON DYNAMICS IN THE PLUME OF THE MISSISSIPPI RIVER: 
RESPONSES TO NITROGEN ENRICHMENT, SILICA LIMITATION, AND 
PHOSPHORUS LIMITATION.
The Mississippi River watershed is the largest in North America, terminating in the 
northern Gulf of Mexico. Nitrate concentrations in the river have tripled over the last 
century, resulting in higher phytoplankton biomass and productivity, contributing to the 
development of the second largest area of coastal hypoxia in the world. Silica concentra-
tions in the river have dropped 50% during this time period, causing the N:Si ratio to 
drop from 4:1 to 1:1, resulting in episodes of silica limitation affecting phytoplankton 
dynamics since the 1980s. Recent studies suggest that phosphorus limitation is an even 
more recent development, further influencing the phytoplankton dynamics of this coastal 
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ecosystem. Phytoplankton samples have been collected on a routine basis in the plume of 
the Mississippi River since 1990. Examination of these samples, coupled with comparisons 
with historical data, has indicated that 1) harmful algal species (primarily Pseudo-nitzschia 
sp.) are now more prominent versus the past; 2) larger, more heavily silicified diatom spe-
cies (e.g., Paralia sulcata) have been replaced by smaller, more lightly silicified ones (e.g., 
Cyclotella choctawhatcheeana); and 3) primary consumer (copepod) biomass decreases 
substantially during periods of silica limitation.

Pasquer, B., Antarctic Climate and Ecosystem Cooperative Research Center, Hobart, 
Australia, benedicte.pasquer@acecrc.org.au;

Meiners, K., Antarctic Climate and Ecosystem Cooperative Research Center, Hobart, 
Australia, klaus.meiners@acecrc.org.au;

Raymond, B., Australian Antarctic Division, Kingston, Australia, Ben.Raymond@aad.gov.au
DISTRIBUTION OF MICROALGAL BIOMASS OFF EAST ANTARCTICA:MODEL 
RESULTS
Sea ice plays a key role in structuring the Antarctic ecosystems. It has been shown in 
different region of the Southern Ocean that there is a strong relationship between sea ice 
extent and krill abundance and recruitment. Bottom algal communities thriving in the un-
derside of ice floes provide food for krill during the critical winter and early spring period. 
In order to improve our understanding of the relationships between sea ice extent, sea 
ice properties and the biological productivity in the Southern Ocean, we present the first 
results of a sea ice ecosystem model applied in the seasonal ice zone off East Antarctica. 
The 1-dimensional coupled sea ice thermodynamical, bio-optical and biogeochemical 
model is applied using a backward lagragian approach. The model allow us to explore the 
links between sea ice properties and the dynamics of sea ice algal communities, and give 
some insights into the temporal dynamics of this ecosystem with a particular emphasis 
on the spatial distribution of primary production and microalgal biomass in the pack ice 
during winter and early spring.

Pastor, L. C., UMR 7154, IPGP, Université Paris 7, Paris, France, pastor@ipgp.jussieu.fr
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EARLY DIAGENETIC PROCESSES IN A RIOMAR SYSTEM: THE RHÔNE DELTA
The biogeochemistry of coastal sediments is greatly influenced by terrestrial inputs and 
especially material from rivers. These inputs disrupt the normal sedimentation and diage-
netic regimes and thus often create non steady state conditions for carbon and nutrients 
cycles in RiOMar sediments. Detailed geochemical analyses of sediments (porosity, grain 
size, reactive Mn and Fe, Corg, C/N, pigments, amino acids) and porewaters (Mn2+, Fe2+, 
NO3-, NO2-NH4+, Sid, ∑PO4, SO42-) are reported in 10 sites along a depth gradient in 
the mouth and the plume of the Rhône River. These parameters were supplemented with 
microelectrode measurements of O2 and pH as well as benthic fluxes (O2, ∑CO2, NH4+, 
NO3- Sid, ∑PO4) obtained from cores incubations processed under in-situ conditions. 
Our preliminary results show steady-state and non steady-state diagenesis initiated by oxi-
dation and reduction processes. The biogeochemical properties of these sediments pres-
ent spatial variations likely associated with the organic matter inputs as well as the fauna. 
Preliminary data of ongoing French projects (RiOMar.fr/EC2CO and ANR CHACCRA) 
will be presented and discussed in this paper.

Pate, R. D., Vanderbilt University, Nashville, USA, russell.d.pate@vanderbilt.edu;
Goodbred, S. L., Vanderbilt University, Nashville, USA, steven.goodbred@vanderbilt.edu;
Youngs, P., Stony Brook University, Stony Brook, USA, pyoungs@ic.sunysb.edu;
Kuehl, S. A., Virginia Institute of Marine Science, Gloucester Point, USA, kuehl@vims.edu
MULTIPLE PROXY RECORDS OF DELTA EVOLUTION AND DISPERSAL 
SYSTEM BEHAVIOR:  DEEP BOREHOLE EVIDENCE FROM THE BENGAL BASIN, 
BANGLADESH
Evolution of the Ganges-Brahmaputra delta over the Late Quaternary has been dominant-
ly controlled by climate, eustasy, tectonics, and immense sediment discharge.  The com-
plex history of river behavior, delta evolution, and catchment scale processes is not easily 
recognizable within the simple sand and mud stratigraphy delivered to the Bengal margin.  
We present stratigraphic, paleoenvironmental, and provenance data for two deep bore-
holes (150 meters) from the Ganges-Brahmaputra delta in order to resolve the sequence 
and timing of delta evolution through the Late Quaternary.  Continuous natural gamma, 
conductivity, and magnetic susceptibility logging reveals distinct lithologic packages tied 
with monsoon strength as a major control on sediment provenance, weathering, and 
flux to the margin.  In conjunction with existing Sr and Nd isotope data, detrital zircon 
geochronology is used to reveal erosional response to shifting climate in the Himalayan 
catchment.  This multiple proxy approach has proven useful for unraveling complex flu-
viodeltaic response to external forcing.
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VOLUNTEERS AND SCIENTISTS UNITE TO MONITOR MARINE 
PHYTOPLANKTON AND HARMFUL ALGAL BLOOMS
The volunteer Phytoplankton Monitoring Network (PMN) is a NOAA sponsored com-
munity outreach program developed to promote a better understanding of harmful algae 
by participation in phytoplankton sampling and identification. PMN currently has 103 
sampling sites from Massachusetts to Texas with volunteer groups including teachers, 
students, parks, aquariums, citizen groups, and research facilities. Volunteers receive 
instruction on phytoplankton identification and collect samples on a weekly or biweekly 
basis, reporting data via a secure website to researchers at the Marine Biotoxins Program. 
Since the program began in 2001, over 50 blooms have been reported by volunteers. 
During November 2006, a multi-species bloom of Pseudo-nitzschia was observed by 
student monitors in North Carolina. Bloom samples were positively identified as Pseudo-
nitzschia pungens, P. multiseries, and P. pseudodelicatissima. Analysis of seawater samples 
from the bloom detected domoic acid, making this the first report of domoic acid from 
the Carolina coast. Identification of this toxic bloom along North Carolina’s coast is an 
example of a volunteer monitoring program contributing to a greater awareness of harm-
ful algae presence and distribution patterns.

Patrick, P. L., United States Geological Survey, Santa Cruz, USA, pbarnard@usgs.gov;
Hanes, D. M., United States Geological Survey, Santa Cruz, USA, dhanes@usgs.gov;
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Rubin, D. M., United States Geological Survey, Santa Cruz, USA
DETERMINING SEDIMENT TRANSPORT PATHWAYS IN THE SAN FRANCISCO 
BAY COASTAL SYSTEM BY UTILIZING MULTIBEAM BATHYMETRY, 
NUMERICAL MODELING AND MINERAL PROVENANCE
The length, height, depth, and asymmetry of over 3000 individual bedforms were mea-
sured from high resolution grids derived from a series of multibeam surveys conducted 
in the San Francisco Bay Coastal System over the last several years. The detailed bedform 
measurements were combined with mineral provenance analysis and Delft3D numerical 
modeling to determine the dominant sediment transport pathways in the region. Powerful 
tidal currents that exceed 2.5 m/s generate bedforms of up to 317 m in wavelength and 10 
m in height. Modeled tidal residuals determined by 2D flow modeling broadly agree with 
bedload transport directions inferred from the bedform measurements. This collective 
analysis suggests that the system is ebb dominated, with net seaward-directed sediment 
transport. Therefore, great caution must be exercised when artificially modifying San 
Francisco Bay sediment volumes and transport pathways as this could limit the coastal 
sediment supply. This multi-faceted research approach using state-of-the-art tools has 
greatly advanced our understanding of sediment, morphology, and sedimentary processes 
in the San Francisco Bay Coastal System and high energy estuaries in general.

Patterson, K. W., Naval Oceanographic Office, Stennis Space Center, USA, karen.patter-
son@navy.mil

THE OPTIMUM SATELLITE ZENITH ANGLE FOR NEAR-REAL-TIME SEAWIFS 
COMPOSITES
The Naval Oceanographic Office uses the Automated Optical Processing System devel-
oped by the Naval Research Laboratory at Stennis Space Center to create near-real-time 
daily mosaics and seven-day latest pixel composites of Sea-viewing Wide Field of View 
Sensor (SeaWiFS) derived products such as diver visibility, chlorophyll concentration 
and the solar diffuse attenuation coefficient at 532 nanometers.  Data quality is known to 
decrease at the edges of satellite image swaths due to significant increases in pixel sizes as 
well as sensor and environmental effects at high satellite viewing angles.  Near-real-time 
applications require the most recent data available.  However, in areas where there are 
multiple SeaWiFS passes available within a couple of hours, it may be advantageous to use 
better quality data values from a slightly older overpass in place of more recent data values 
observed at very high satellite zenith angles in image composites.  In this work, SeaWiFS-
derived product values from overpasses occurring within a few hours of one another are 
compared as a function of satellite zenith angle to determine the optimum cut-off angle 
for near-real-time image composites.

Patterson, M. R., Virginia Institute of Marine Science, Gloucester Point, USA, mrp@vims.edu
SCIENCE AT AQUARIUS: SCALING METABOLISM FROM POLYPS TO REEFS
Studies on coral ecophysiology, microscale environmental conditions, and reef habitat 
heterogeneity, benefit from intensive in situ measurements.  NOAA’s Aquarius saturation 
diving facility provides a powerful unique platform from which to conduct such work.  
The responses to flow of scleractinian coral respiration, photosynthesis, and bleaching 
were determined using equipment powered by and monitored from Aquarius.  From 
these studies emerged a new predictive paradigm of metabolic allometry for lower inverte-
brates and algae, one tied to size, shape, and flow.  Microscale gradients in dissolved oxy-



���

Meeting Abstracts ASLO/AGU/TOS/ERF

gen concentration, photosynthetic performance, and heat shock protein expression were 
observed using instruments and methods that benefit from the ample dive time afforded 
a saturation diver.  These measurements provide evidence that the microenvironment of 
the reef is critical to understanding bleaching at the scale of the colony, and ecosystem 
metabolism at the scale of the reef.  Aquarius has proven itself extremely valuable in ac-
quiring such high quality data.  Many of these measurements would have been difficult to 
impossible to obtain otherwise.

Patterson, W. F., University of West Florida, Pensacola, USA, wpatterson@uwf.edu;
Snyder, R. A., University of West Florida, Pensacola, USA, rsnyder@uwf.edu;
Rao, K. R., University of West Florida, Pensacola, USA, rroa@uwf.edu;
Gibson, S., University of West Florida, Pensacola, USA, sgibson2@uwf.edu
BIOACCUMULATION OF PCBS AND MERCURY IN MARINE FISHES IN THE 
NORTH CENTRAL GULF OF MEXICO
We examined [PCB] and [Hg] in marine fishes (n = 95 samples of 28 species) sampled in 
the north central Gulf of Mexico (GOM). Muscle tissue was dissected from individuals 
and their otoliths were removed to estimate age. Homogenized muscle tissue from each 
sample was analyzed for [PCB] with GC-MS. Tissue also was analyzed with ICP-MS to 
estimate [Hg], and with IR-MS to measure δ15N, δ13C, and δ34S values. Eight samples had 
[ΣPCB] above the US EPA’s PCB criterion of 20 µg kg-1, with the highest being a king 
mackerel with [ΣPCB] = 92.1 µg kg-1. Four samples exceeded the EPA’s Hg screening value 
of 0.4 mg kg-1, with the highest value (0.48 mg kg-1) occurring in two red snapper and one 
greater barracuda. Both [ΣPCB] and [Hg] were significantly correlated (p < 0.05) with fish 
mass, age, length and trophic position (δ15N); correlation coefficients generally increased 
when individual taxa were analyzed separately (e.g., Serranids, Lutjanids). Results indicate 
PCBs and Hg are bioaccumulating in fishes of the north central GOM to levels that may 
affect ecosystem and human health.

Paul, V. J., Smithsonian Marine Station, Fort Pierce, USA, paul@si.edu;
Ross, C., University of North Florida, Jacksonville, USA, cliff.ross@unf.edu;
Ritson-Williams, R., Smithsonian Marine Station, Fort Pierce, USA, williams@si.edu;
Walters, L. J., University of Central Florida, Orlando, USA, ljwalter@pegasus.cc.ucf.edu;
Arthur, K. E., Smithsonian Marine Station, Fort Pierce, USA, arthur@si.edu;
Gunasekera, S. P., Smithsonian Marine Station, Fort Pierce, USA, gunasekera@si.edu;
Meickle, T., Smithsonian Marine Station, Fort Pierce, USA, meickle@si.edu
IMPACTS OF BENTHIC CYANOBACTERIAL BLOOMS ON CORAL REEFS
A major concern on coral reefs worldwide is massive overgrowth by macroalgae and ben-
thic cyanobacteria (blue-green algae).  Benthic cyanobacteria are becoming increasingly 
abundant on reefs and produce nitrogenous secondary metabolites that can deter feeding 
by generalist herbivores such as fishes and sea urchins.  Nuisance blooms of Lyngbya and 
Symploca occur regularly throughout Florida and on the Belizean barrier reef.  In this 
study, we examine the function of allelopathy (chemical inhibition) in mediating the inter-
actions between chemically rich species of cyanobacteria and different life history stages 
of the coral Porites astreoides.  Extracts and isolated compounds (microcolins A and B, 
curacin D) from Lyngbya spp. negatively influenced the settlement and metamorphosis of 
P. astreoides larvae.  On reefs experiencing increased abundance of benthic cyanobacteria, 
the restocking of adult coral populations may be slowed due to recruitment inhibition 
caused by cyanobacterial natural products. 

Paulic, J. E., University of Manitoba, Winnipeg, Canada, paulicj@dfo-mpo.gc.ca;
Papst, M. H., Fisheries and Oceans Canada, Winnipeg, Canada, papstm@dfo-mpo.gc.ca
DISTRIBUTION AND ASSEMBLAGE STRUCTURE OF MARINE LARVAL FISH IN 
THE NEARSHORE CANADIAN BEAUFORT SEA
Species composition and distribution of ichthyoplankton was studied in the nearshore 
Canadian Beaufort Sea in relation to several environmental variables. Sampling occurred 
during the ice-free season aboard the CCGS Nahidik from August 1 to 26, 2005. A total 
of 20 stations were sampled along 2 transects. Temperature, salinity, dissolved oxygen, 
fluorescence and turbidity were measured at each station. A total of 454 larval fish were 
captured and 12 species were identified. Arctic cod (Boreogadus saida) was the most 
abundant and widely distributed species in the study area. Multivariate analysis indicated 
two distinct assemblages defined as coastal and estuarine. The coastal assemblage was 
dominated by Pacific herring (Clupea pallasii pallasii) and the estuarine assemblage was 
dominated by Arctic cod and the Slender eelblenny (Lumpenus fabricii). A PCA analysis 
of environmental variables indicated three water groupings: 1) coastal; 2) transitional; and 
3) estuarine. Results were used in the identification of potential indicators for Ecologically 
and Biologically Significant Areas in the Beaufort Sea Large Ocean Management Area.

Pavic, M., University of Zagreb, Faculty of Science, Zagreb, Croatia, mpavic@gfz.hr;
Cunningham, S. A., National Oceanography Centre, Southampton, Southampton, United 

Kingdom, scu@noc.soton.ac.uk;
Brown, P. J., University of East Anglia, School of Environmental Sciences, Norwich, United 

Kingdom, p.j.brown@uea.ac.uk;
Watson, A. J., University of East Anglia, School of Environmental Sciences, Norwich, 

United Kingdom, a.j.watson@uea.ac.uk;
Schuster, U., University of East Anglia, School of Environmental Sciences, Norwich, 

United Kingdom, U.Schuster@uea.ac.uk;
Longworth, H. R., National Oceanography Centre, Southampton, Southampton, United 

Kingdom, hannah.longworth@noc.soton.ac.uk

TEMPORAL VARIABILITY OF CARBON FLUXES IN THE SUBTROPICAL 
ATLANTIC AT 24.5Â N
A transatlantic hydrographic section including carbon measurements has been occupied 
in 1992, 1998 and 2004, allowing us to examine decadal changes in the circulation and 
fluxes of heat, salt and carbon and the net budgets north of 24.5Â N. The principal chang-
es in the circulation have been a reduction in the overturning circulation, compensated by 
an increase in southward thermocline circulation shallower than 1000m. The northward 
transport of inorganic carbon/anthropogenic carbon in the Gulf Stream is increasing with 
time and is compensated by an increasing southward flux in the interior. The net flux 
for inorganic carbon is southward and for anthropogenic carbon is northward. Here we 
examine the sensitivity of the net fluxes to and of inferences of their temporal changes to 
uncertainties in the circulation and for anthropogenic carbon in particular to it’s method 
of estimation.

Pawlak, G., University of Hawaii, Honolulu, USA, pawlak@hawaii.edu;
Bricker, J. D., University of Hawaii, Honolulu, USA, bricker@hawaii.edu;
Bandet-Chavanne, M. D., University of Hawaii, Honolulu, USA, marionb@hawaii.edu;
Lowe, R. J., University of Western Australia, Crawley, Australia, lowe@sese.uwa.edu.au;
Jones, N. L., University of Western Australia, Crawley, Australia, jonesn@sese.uwa.edu.au;
Fong, D. A., Stanford University, Stanford, USA, dfong@stanford.edu;
Monismith, S. G., Stanford University, Stanford, USA, monismith@stanford.edu
ROUGH BED BOUNDARY LAYER PROCESSES AT THE KILO NALU 
OBSERVATORY
The turbulent motions generated along the seabed by surface waves and currents play a 
fundamental role in nearshore environments through their effects on energy dissipation 
and sediment transport. Near-bed turbulent shear stresses also directly affect benthic 
ecosystems via nutrient transport. These processes are especially important for coral reef 
environments that are characterized by very high roughness with significant spatial vari-
ability and inhomogeneity.  Analysis of field observations of steady and wave-driven flow 
over roughness carried out at the Kilo Nalu Observatory (Oahu, Hawaii) is presented.  
Drag coefficients with corresponding apparent hydrodynamic roughnesses are estimated 
for mean currents using log fits to observed velocity profiles with wave friction factors 
estimated using wave-current boundary layer models.  These are compared with direct 
measurements of roughness over the reef to examine the relevance of standard roughness 
parameterizations for the tropical reef environment.  Observations indicate that the bed 
friction and apparent roughness are generally insensitive to variations in wave forcing, in 
contrast with existing wave-current interaction models of flow over homogeneous rough-
ness.  The observations are consistent, however, with highly inhomogeneous roughness 
with broadly varying length scales.

Pawlowicz, R., Dept. of Earth and Ocean Sciences, University of British Columbia, 
Vancouver, Canada, rich@eos.ubc.ca;

Allen, S., Dept. of Earth and Ocean Sciences, University of British Columbia, Vancouver, 
Canada;

Cassis, D., Dept. of Earth and Ocean Sciences, University of British Columbia, Vancouver, 
Canada;

Dower, J., School of Earth and Ocean Sciences, University of Victoria, Victoria, Canada;
Riche, O., Dept. of Earth and Ocean Sciences, University of British Columbia, Vancouver, 

Canada
PHYSICAL FACTORS AFFECTING PRODUCTIVITY IN THE STRAIT OF GEORGIA
We have developed a circulation scheme for the Strait of Georgia, British Columbia, which 
shows a surprising insensitivity to variations in fresh-water inflow. The scheme can be used 
to identify the  sources and sinks of nutrients. Sinks occur at the surface as more nutrients 
are upwelled than are removed by advection. These sink terms can in turn be used to es-
timate primary productivity. By comparison with coincident observations of zooplankton 
and phytoplankton biomass and species composition we describe the evolution of a num-
ber of spring blooms and attempt to quantitatively synthesize a food web in this system.

Pawlowski, L., IFREMER, Lorient, France, lionel.pawlowski@gmail.com;
Chai, F., University of Maine, Orono, USA, fchai@maine.edu;
Shi, L., University of Maine, Orono, USA, leishi@maine.edu;
Chao, Y., Jet Propulsion Laboratory, Pasadena, USA, Yi.Chao@jpl.nasa.gov;
Chavez, F. P., Monterey Bay Aquarium Research Institute, Moss Landing, USA, chfr@

mbari.org
TEMPORAL AND SPATIAL VARIATION OF NUTRIENTS AND PLANKTON 
PRODUCTIVITY IN THE CALIFORNIA CURRENT SYSTEM: A MODEL-DATA 
COMPARISON STUDY
As part of evaluating a Pacific physical-biogeochemical model performance, we com-
pared simulation results with the existing times series observations from the Californian 
Cooperative Ocean and Fisheries Investigation (CalCOFI) and Monterey Bay Aquarium 
Research Institute (MBARI). The physical model is based on the Regional Ocean Model 
System (ROMS) with 50-km spatial resolution. The biogeochemical model is based on 
the Carbon, Silicate, Nitrogen Ecosystem (CoSINE) model. The coupled model is forced 
with air-sea fluxes from the NCEP reanalysis from 1990 to 2005. Although the model is 
not intended to reproduce near shore dynamics, primary production and seasonal phyto-
plankton groups succession along the coast are well simulated with the Pacific basin-wide 
model. The model is also able of reproducing the seasonal cycle for temperature, mixed 
layer depth, nitrate, silicate, chlorophyll, and oxygen concentrations. High correlation 
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between simulated and observed time series highlight the capabilities of the model to 
reproduce long-term observations for the California Current System. Some sensitivity 
analyses have also been performed to evaluate the model with higher resolution (12.5km) 
and with different physical forcing.

Payton, J. R., University of Arkansas at Pine Bluff, Pine Bluff, USA, japayton@gmail.com;
Hawkyard, D. M., Oregon State University - Hatfield Marine Science Center, Newport, 

USA, hawkyard@onid.orst.edu;
Langdon, C. J., Oregon State University - Hatfield Marine Science Center, Newport, USA, 

chris.langdon@oregonstate.edu
USE OF WAX BEADS TO FACILITATE BIOENCAPSULATION OF 
OXYTETRACYCLINE BY ARTEMIA SALINA NAUPLII
Artemia salina nauplii, a live feed commonly used to rear marine fish larvae, were evalu-
ated for their ability to bioencapsulate antibiotics by feeding them on wax spray beads 
(WSB) containing oxytetracycline (OTC). Feeding experiments using WSB containing 
riboflavin were initially conducted to determine gut filling and emptying rates, followed 
by experiments with OTC-WSB to evaluate uptake of OTC into tissues of purged nauplii, 
estimated using an E. coli growth rate assay. Tissues of Artemia fed WSB produced with 
cores of aqueous solutions of OTC had significantly higher OTC concentrations than 
Artemia fed WSB produced with particulate OTC. Our study found the average concen-
tration of OTC in purged Artemia was 20.48 ng per individual - a concentration that was 
comparable to an estimated effective OTC concentration of 17.64 ng per day for zebrafish 
larvae. WSB appear to be an effective means of facilitating bioencapsulation of OTC by 
Artemia nauplli.

Peacock , T., MIT, Cambridge, USA, tomp@mit.edu;
Dauxois , T., ENS de Lyon, Lyon, France, tdauxois@ens-lyon.fr;
Flynn , M. R., MIT, Cambridge, USA, mrflynn@mit.edu;
Echeverri , P., MIT, Cambridge, USA, paulae@mit.edu;
Mercier , M., ENS de Lyon, Lyon, France, matthieu.mercier@ens-lyon.fr
LABORATORY INVESTIGATIONS OF NONLINEAR INTERNAL WAVES
We present the results of laboratory experiments investigating the generation and dynam-
ics of nonlinear internal waves in a variety of scenarios, including: barotropic tidal flow 
past steep ocean ridges; the interaction of a wave beam with the thermocline; and the 
scattering of internal tides by topography. We compare our results with the predictions of 
numerical simulations and ocean observations.

Pearre, N. S., University of Delaware, Newark, USA, natpearre@gmail.com;
Puleo, J. A., University of Delaware, Newark, USA, jpuleo@udel.edu
AUTOMATED LARGE-SCALE SHORELINE VARIABILITY ANALYSIS FROM VIDEO
Land-based video systems are a cost effective and versatile tool for coastal science, combin-
ing the ability to assess short- and long-term shoreline changes. We report on a video system 
deployed at Rehoboth Beach on the Atlantic coast of Delaware to monitor and quantify the 
evolution of a nourished beach. Hourly images from 7 cameras are geo-rectified to a horizon-
tal plane at the tidal elevation in a local coordinate system. Shorelines are automatically identi-
fied using pixel intensity gradients from time exposure and variance imagery, achieving corre-
lations with user-defined shorelines exceeding r2 values of 0.92. Variations in camera azimuth 
and tilt are automatically corrected through image correlation procedures. Shoreline data are 
tidally and seasonally-averaged to quantify seasonal morphodynamic variability. Comparison 
of mean summer and winter shoreline locations reveals a mean seasonal beach retreat of ~1.4 
m, consistent with prior studies of this area. The spatial variation of yearly shoreline position 
change will also be discussed. [This work is being supported by Delaware’s Department of 
Natural Resources and Environmental Control]

Peart, L., Consortium for Ocean Leadership/IODP, Washington, DC, USA, lpeart@
joiscience.org;

LaBonté, A., Neptume Observatory Research Group, Victoria, British Columbia, Canada, 
alabonte@nrcan.gc.ca;

Inderbitzen, K., Univsristy of Miami, Rosenstiel School of Marine and Atmospheric 
Science, Miami, Fla, USA, kinderbitzen@rsmas.miami.edu;

Orcutt, B., University of Southern California, Los Angeles, USA, borcutt@usc.edu;
Blair, A., Harvard Univsersity, Cambridge, Ma, USA, anthony.w.blair@gmail.com;
Davis, E. E., Pacific Geoscience Center at the Geological Survey of Canada, Sydney, British 

Columbia, Canada
UNDERGRADUATE AND PRE-COLLEGE EXERCISES UTILIZING RECENT AND 
HISTORICAL DATA FROM CORKS AT SEVERAL ODP AND IODP DRILL SITES ON 
THE JUAN DE FUCA PLATE
Interactive exercises were developed for undergraduate and pre-college audiences by 
scientists, educators, and graduate students working together during RV Atlantis Cruise 
15-23 that serviced CORKS near the Juan de Fuca Ridge in September, 2007.  The exer-
cises introduce or reinforce plate tectonics through a study of formation water pressures, 
temperatures, and chemistry; and are built around data downloaded during the cruise 
and collected in the past from CORKS placed during ODP Legs 139 and 168 and IODP 
Expedition 301. Video clips and photos from DSV Alvin dives to the CORKS, and vents 
in Middle Valley will immerse students in the technical challenges of long-term in situ 
measurements.  Other exercises feature geomicrobiological sampling and water chem-
istry techniques as carried out by scientists in shipboard laboratories after recovering 

osmosamplers from the CORKS.  These activities offer an educational link between sci-
entific ocean drilling and the Ocean Observing Initiative and a foundation for a School of 
Rock Expedition to the Juan de Fuca aboard the JOIDES Resolution in 2008.  These activi-
ties incorporate the principles of inquiry learning and the use of authentic data. 

Pedersen, O. P., Norwegian College of Fisheries Science, Tromsø¸, Norway, olepp@nfh.
uit.no

THE POTENTIAL OF AN AUTONOMOUS UNDERWATER VEHICLE (AUV) AS A 
MARINE SAMPLING PLATFORM.
In a collaborative effort with the Norwegian Defence Reseach Establishment and 
Kongsberg Maritime Ltd, an AUV (HUGIN) is equipped with a Laser Optical Plankton 
Counter (LOPC), a CTD and an ADCP. The platform can be pre-programmed as a fixed-
grid surveyor or enabled for adaptive sampling strategies. In combination with the capabil-
ity of deep-sea descent, this will provide unprecedented data, both with respect to physical 
parameters and biological communities. An example of an ongoing research effort along 
the Norwegian continental shelf is provided, addressing hibernating copepods.

Pedersen, R., US Naval Academy, Annapolis, USA, m085172@usna.edu;
Orr, J., US Naval Academy, Annapolis, USA;
Steppe, C. N., US Naval Academy, natunewi@usna.edu
AN ASSESSMENT OF SPATFALL ON RESTORED OYSTER BARS IN THE SEVERN 
RIVER ESTUARY (MARYLAND, USA).
Crassostrea virginica restoration bars have been placed in Chesapeake Bay tributaries to 
improve water quality and enhance the oyster fishery. While recent spat-on-shell plantings 
have shown high juvenile survival, the cost of regularly replacing laboratory-reared spat 
on restored beds may prohibit large-scale restoration efforts.  Therefore it is critical to 
know whether spat are recruited to the restored bars.  Nevertheless, monitoring restored 
bars is expensive and logistically challenging, so many restored reefs are not regularly as-
sessed.  To address this problem we determined oyster mortality and spatfall at 3 restored 
bars (College Creek (CC), Weems Creek (WC), Lake Ogleton (LO)) in the Severn River 
system.  Of the 3 sites, only CC had been previously monitored.  In the fall of 2007 oysters 
were sampled via SCUBA dives on each bar.  Oysters collected in 0.25m-diameter quad-
rats were measured, and inspected for mortality and spatfall.  While no spatfall was ob-
served at any site, mortality rates in CC and WC were low.  In contrast, samples recovered 
from LO consisted primarily of the shell foundation provided for the site, rather than live 
oysters.  This may be attributed to illegal harvesting of C. virginica at LO site in a previ-
ous year.  Though the data illustrated no spatfall of oysters planted in the Severn River, 
conditions were favorable for survival and growth, suggesting that new bars placed in the 
system may provide some benefit to the local ecosystem.

Peeken, I., IFM-GEOMAR, Kiel, Germany, ipeeken@ifm-geomar.de;
Hoffmann, L. J., IFM-GEOMAR, Kiel, Germany, lhoffmann@ifm-geomar.de;
Breitbarth, E., Goeteborg University, Goeteborg , Sweden, eike@chem.gu.se;
Jansen, S., AWI, Bremerhaven, Germany, sandra.jansen@awi.de;
von Harbou, L., AWI, Bremerhaven, Germany, Lena.von.Harbou@awi.de;
Croot, P., IFM-GEOMAR, Kiel, Germany, pcroot@ifm-geomar.de;
Kraegefsky, S., AWI, Bremerhaven, Germany, soeren.kraegefsky@awi.de;
Bathmann, U., AWI, Bremerhaven, Germany, Ulrich.Bathmann@awi.de
CHANGES IN IRON SPECIATION CAUSED BY ZOOPLANKTON DURING THE 
IRON FERTILIZATION EXPERIMENT EIFEX
Zooplankton grazing of marine phytoplankton generates chlorophyll degradation prod-
ucts (Porphyrins) which complex iron.  Porphyrin-chelated iron is bioavailable for marine 
eukaryotes and thus grazing may affect the bioavailability of iron in iron limited ocean 
regions. Grazing experiments with natural phytoplankton and different zooplankton graz-
ers were conducted during the in situ iron fertilization experiment EIFEX, to investigate 
the effect of grazing on iron ligand and phaeopigment production under light and dark 
conditions. We observed an increase in the relative amount of free ligands and a positive 
effect on phytoplankton biomass in the light treatments under copepod grazing. No such 
effects were observed in experiments using salps, which seem to have grazed beyond the 
maximum sustainable yield for phytoplankton growth. We conclude that after copepod 
grazing, more iron is complexed in a form that can be used by phytoplankton. This posi-
tive feedback mechanism increases the amount of bioavailable iron and may enable phy-
toplankton species to survive under unfavorable growth conditions such as iron limitation 
and moderate grazing pressure in the Southern Ocean. 

Peeler, K. A., University of Delaware, Lewes, USA, kapeeler@udel.edu;
Sharp, J. H., University of Delaware, Lewes, USA, jsharp@udel.edu
ESTABLISHING A REFERENCE MATERIAL FOR “ACCURATE” ANALYSIS OF 
DISSOLVED ORGANIC NITROGEN (DON) IN SEAWATER SAMPLES
To evaluate consistency of analytical measurements, daily use of certified reference 
materials (CRM) gives greater comparability (accuracy) among laboratories.  The use of 
dissolved organic carbon (DOC) CRM is established; we are experimenting with a DON 
reference.  Since dissolved organic nitrogen (DON) is determined by measuring TDN 
and subtracting dissolved inorganic nitrogen (DIN: NO2, NO3 and NH4), it is critical 
for analysts to measure DIN accurately, especially low concentrations.  We recently col-
lected surface and deep water off the Mid-Atlantic shelf to use as DON references.  Initial 
results from over 20 participating labs around the world will be discussed.  With a good 
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DON reference, it will be possible to check TDN prior to analysis with high temperature 
combustion instruments or analysis by persulfate or UV, and DIN in nutrient analysis.  
Different laboratories will have varied uses of the references, but all should benefit from 
regular use of references.

Peery, A. T., Oregon State University, Corvallis, USA, tpeery@coas.oregonstate.edu;
Shearman, R. K., Oregon State University, Corvallis, USA, shearman@coas.oregonstate.edu;
Barth, J. A., Oregon State University, Corvallis, USA, barth@coas.oregonstate.edu;
Erofeev, A., Oregon State University, Corvallis, USA, aerofeev@coas.oregonstate.edu
MAPPING SEMI-REGULAR AUTONOMOUS UNDERWATER VEHICLE GLIDER 
OBSERVATIONS ONTO A CROSS-SHELF SECTION
Two Autonomous Underwater Vehicle Gliders have alternated continuous sampling of a 
45-nautical mile transect line (the Newport Hydrographic Line) across the Oregon con-
tinental shelf since April, 2006.  Strong currents (>25cm/s) push the gliders off their tra-
jectories as they survey this transect line, and this poster will describe the methods devel-
oped to map the semi-regular glider data onto a cross-shelf line, a process which combines 
the binning of data along-isobaths and objective analysis. The mapping procedure is tested 
by comparison to moored observations on the Newport Line at 80m water depth varying 
the spatial and temporal averaging scales.

Pegau, W. S., Oil Spill Recovery Institute, Cordova, USA, wspegau@pwssc.org;
Holderied, K., NOAA, Homer, USA, kris.holderied@noaa.gov;
Kitasei, S., Stanford, skitasei@gmail.com
OCEANOGRAPHIC VARIABILITY ALONG THE ALASKAN COAST
There is a dearth of observations in Alaskan waters that can be used to help understand 
the linkages between the climate change and the response by coastal ecosystems.  We 
present oceanographic data from an under-utilized source, the temperature measure-
ments at coastal tide stations and buoys, and examine the linkage with fisheries informa-
tion from the Alaska Department of Fish and Game.  The tide station data allows us to 
examine changes in oceanographic conditions back to the 1920’s.  Using historical tide 
gauge data for long time series analysis requires careful evaluation of how variations in in-
strument location and sampling frequency intersect with local environmental conditions, 
such as the thermocline depth.  Using the spatial variability we tease out potential local 
sources of variability from larger scale oceanographic changes, though the specific causes 
of those patterns cannot always be determined. We then examine how the variability is 
related to shrimp biomass in Kachemak Bay.

Peierls, B. L., Univ. of North Carolina at Chapel Hill, Institute of Marine Sciences, 
Morehead City, USA, peierls@unc.edu;

Paerl, H. W., Univ. of North Carolina at Chapel Hill, Institute of Marine Sciences, 
Morehead City, USA, hans_paerl@unc.edu

USING SPATIAL PATTERNS TO INFER ORGANIC CARBON UTILIZATION BY 
ESTUARINE BACTERIOPLANKTON
Microbial communities are thought to be important regulators of estuarine biogeochemical 
cycles through their processing of allochthonous and autochthonous organic matter. Since 
estuarine dissolved organic carbon is a complex mixture of different sources, it is difficult to 
determine which source drives microbial metabolism. We measured bacterioplankton pro-
ductivity for four years along the salinity gradient in the Neuse River and Pamlico Sound, 
North Carolina. As has been shown in cross-system studies, mean annual bacterioplankton 
productivity showed a strong correlation with phytoplankton productivity, suggesting the 
importance of autochthonous organic matter as a substrate for microbial growth. Also, the 
mostly conservative mixing behavior of CDOM points to dilution rather than microbial 
utilization of allochthonous carbon. This is contrasted with discrete longitudinal transects 
of bacterioplankton productivity, which exhibited strong to no spatial coherence with 
phytoplankton productivity and biomass. The same range of coherence was apparent for 
bacterioplankton versus DOC, but not always in conjunction with phytoplankton, especial-
ly after a major hurricane impacted the system. This variation in coherence indicates that 
alternating substrates fuel bacterial production, probably as a function of river discharge.

Pelegrí, J. L., Institut de Ciències del Mar, CSIC, Barcelona, Spain, pelegri@icm.csic.es;
Sangrà, P., Universidad de Las Palmas de G.C., Las Palmas de G.C., Spain, psangra@dfis.

ulpgc.es
ON THE GRADIENT RICHARDSON NUMBER IN ISOPYCNIC COORDINATES
The gradient Richardson number Ri in vertical coordinates (x,y,z) is the square of the 
ratio between buoyancy frequency N and vertical-shear amplitude S, Ri=N2/S2, so that 
a decrease/increase in stratification brings a decrease/increase in dynamic stability. In 
isopycnic coordinates (x,y,ρ), however, it becomes the square of the ratio between the 
inverse of the buoyancy frequency, or buoyancy period, and the diapycnal-shear ampli-
tude Sρ, Ri=1/(N2Sρ

2), where Sρ
2=((ρ/g)2((∂u/∂ρ)2+(∂v/∂ρ)2)), so that a decrease/increase in 

stratification leads to an increase/decrease in dynamic stability. The apparently different 
role of stratification is the consequence that S and Sρ are related through the stratification 
itself. Here we use simple arguments to endorse the usefulness of the isopycnic approach, 
and the advantages of thinking in terms of Sρ rather than S. We use field data from three 
different situations (island shelf-break, Gulf Stream and Gibraltar outflow) to test these 
idealizations. We conclude that in frontal systems, such as the Gulf Stream and specially 
the Gibraltar outflow, the isopycnic Ri perspective has more physical significance than the 
vertical classical view.

Peloquin, J. A., ETH Zurich, Zurich, Switzerland, jill.peloquin@env.ethz.ch;
Gruber, N. P., ETH Zurich, Zurich, Switzerland, nicolas.gruber@env.ethz.ch
GLOBAL DISTRIBUTION OF PHYTOPLANKTON FUNCTIONAL GROUP 
ABUNDANCES USING PIGMENT MARKERS
The recognition of the importance of phytoplankton functional groups in controlling 
energy flow through marine ecosystems has led to the development of a new class of 
marine ecosystem models that explicitly consider such groups.  The construction of  a 
phytoplankton functional group climatology is not only critical for the verification of such 
model output but it also serves as a tool for identifying the environmental parameters that 
may control the phytoplankton assemblage composition. We base our work on a global 
database of in situ pigments measured with high performance liquid chromatography 
(HPLC) from oceanographic cruises. All available ancillary data were conserved; including 
dissolved inorganic nutrients, particulate organic nutrients, and mixed layer depth.  HPLC 
pigments were run through the CHEMTAX program to estimate phytoplankton class 
abundance, which are binned into functional groups. Since CHEMTAX output can be 
highly constrained by initial pigment ratios, we utilized as many regionally-specific seed 
ratios as possible. Furthermore, algal abundance was approximated iteratively to increase 
confidence in the program’s output. The preliminary results will be discussed in the con-
text of our current understanding of global phytoplankton distribution.

Pena-Molino, B., WHOI/MIT, Woods Hole, USA, bpena-molino@whoi.edu;
Joyce, T. M., WHOI, Woods Hole, USA, tjoyce@whoi.edu
VARIABILITY IN THE SLOPE WATER AND ITS REALTION TO THE GULF 
STREAM PATH
Sea Surface Temperature (SST) and Sea Surface Height (SSH) data for 1993-2007 for the 
Western North Atlantic are combined with hydrographic and mooring data at 69W to 
investigate the relation between fluctuations in the position of the Gulf Stream and the 
flow in the Slope Water. SST anomalies north of the Gulf Stream are correlated with tem-
poral changes in its mean spatial path. The spatial distribution of the correlation suggests 
that SST anomalies move westward along the slope with speeds several cm/s, consistent 
with the observed velocities in this area. Joint EOF analysis of the altimetry derived 
downstream velocity and SST anomalies shows that cooling (warming) and strengthen-
ing (weakening) of the SW flow are in phase over the Slope Water. The vertical structure 
of these fields at 69W agrees reasonably well with the surface pattern, and suggests that 
larger transports in the Deep Western Boundary Current lead to southward shifts of the 
mean path of the Gulf Stream. This relation between the Slope Water properties and the 
Gulf Stream position provides some predictability for the latter.

Pendleton, D. E., Cornell Univeristy, Ithaca, USA, dep22@cornell.edu;
Pershing, A. J., Unveristy of Maine & Gulf of Maine Research Institute, Portland, USA;
Mayo, C. A., Provincetown Center for Coastal Studies, Provincetown, USA;
Brown, M. W., New England Aquarium, Boston, USA;
Kenney, R. D., University of Rhode Island, Narragansett, USA
RESPONSE OF NORTH ATLANTIC RIGHT WHALES TO REGIONAL-SCALE 
COPEPOD CONCENTRATIONS IN GULF OF MAINE: CLIMATOLOGICAL AND 
INTER-ANNUAL TRENDS
Each winter and spring a portion of the endangered North Atlantic right whale (Eubalaena 
glacialis) population enters Cape Cod Bay to feed and to nurse their young.  Later in the 
spring, aggregations of right whales are found feeding and socializing in the Great South 
Channel, east of Cape Cod.  Right whale movements are thought to be driven in large part 
by their need to feed on ultra-dense patches of copepods, particularly Calanus finmarchi-
cus.  Using aerial sighting data of right whales and measurements of copepod concentra-
tions from vessel-based oceanographic sampling in Cape Cod Bay and the Great South 
Channel, we tested the hypothesis that the regional-scale average copepod concentration 
is an indicator of right whale presence.  In the Channel, right whales are most likely to be 
found when Calanus concentrations are anomalously high (r2=0.62, p<0.05 during sum-
mer). In the Bay, right whales are most likely to be found when Calanus concentrations are 
near seasonal mean values. We use these and other results to inform a conceptual model 
of right-whale habitat use in the Gulf of Maine.

Penduff, T., Université Joseph Fourier, CNRS UMR5519, Laboratoire des Ecoulements 
Géophysiques et Industriels, Grenoble, France, Thierry.Penduff@hmg.inpg.fr;

Juza, M., Université Joseph Fourier, CNRS UMR5519, Laboratoire des Ecoulements 
Géophysiques et Industriels, Grenoble, France, Melanie.Juza@hmg.inpg.fr;

Smith, G. C., University of Reading, Environmental Systems Science Centre, Reading, 
United Kingdom, gcs@mail.nerc-essc.ac.uk;

Barnier, B., Université Joseph Fourier, CNRS UMR5519, Laboratoire des Ecoulements 
Géophysiques et Industriels, Grenoble, France, Bernard.Barnier@hmg.inpg.fr;

Molines, J. M., Université Joseph Fourier, CNRS UMR5519, Laboratoire des Ecoulements 
Géophysiques et Industriels, Grenoble, France, Jean-Marc.Molines@hmg.inpg.fr

COMPARATIVE ASSESSMENT OF THE DRAKKAR MULTI-RESOLUTION 1958-
2004 GLOBAL SIMULATION ENSEMBLE
The DRAKKAR consortium has performed a hierarchy of 1958-2004 global ocean/sea-ice 
simulations at 2, 1, 1/2, and 1/4-degree resolution, driven by the same hybrid forcing func-
tion (reanalyzed + observed fields + bulk formulae). These simulations were processed 
identically to yield collocated equivalents of altimetric (AVISO sea-level anomalies) and 
hydrographic (ENACT/ENSEMBLES in-situ profiles) observational databases. The global 
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and regional impacts of successive grid refinements are then quantified against these two 
synoptic observational references using original metrics: magnitude, phase, correlation, 
space-time structure of sea-level variability modes in various wavenumber/frequency 
ranges (altimetry); space-time structure of thermal and haline model biases and monthly 
variability of various mixed layer characteristics (ARGO), etc. Simulated mean states and 
seasonal/interannual variabilities get globally more realistic all the way from 2 to 1/4-
degree resolution, with different thresholds. We document how resolution improves the 
timescale and structure of the forced oceanic response, but also how it enhances nonlin-
early-driven intrinsic interannual variability.

Peng, F., Upstate Freshwater Institute, Syracuse, USA, fpeng@upstatefreshwater.org;
Effler, S. W., Upstate Freshwater Institute, Syracuse, USA;
O’Donnell, D., Upstate Freshwater Institute, Syracuse, USA;
Weidemann, A. D., Naval Research Laboratory, Stennis Space Center, USA;
Auer, M. T., Michigan Technological University, Houghton, USA
MODELING LIGHT SCATTERING IN LAKE SUPERIOR THROUGH A TWO-
COMPONET APPROACH
Particulate attenuation, scattering, and backscattering coefficients (cp, bp, and bbp) were 
measured in situ in the littoral and pelagic sites of Lake Superior. Individual particle analy-
ses (IPA) of suspended material were performed for collected water samples. IPA provides 
information on light-scattering attributes (composition, size distribution) of minerogenic 
(inorganic) particle populations, thus allowing an analytical approach (Mie theory) to 
model the minerogenic scattering component (bm and bb,m). Adopting empirical equa-
tions for the organic scattering component (bo and bb,o) based on measured chlorophyll 
a concentrations ([Chl]), we represented the measured bp and bbp by the summations of 
these two components. The estimated summations approached equivalency both with 
measured bp(650) (range 0.2–1.35 m–1) and bbp(650) (range 0.0015–0.0049 m–1). bb,m 
accounted for an average of 51% of bbp in the pelagic, and 64% in the littoral sites. The 
backscattering ratio, bbp : bp, was negatively correlated to log([Chl]) and the ratio of [Chl] 
: cp. Modeled backscattering ratio, (bb,o + bb,m) : (bo + bm), agreed well with that based 
on in situ measurements (on average, <15% absolute relative error). Size distributions 
(approximated by a log-normal function), composition (clay minerals dominating), and 
(back)scattering efficiency factors of inorganic particles are presented.

Peng, G., Raytheon, Pasadena, USA, gpeng@sdsio.jpl.nasa.gov;
Garraffo, Z., RSMAS/University of Miami, Miami, USA, zgarraffo@rsmas.miami.edu;
Halliwell, G., RSMAS/University of Miami, Miami, USA, ghalliwell@rsmas.miami.edu;
Smedstad, O., Planning Systems, Inc, Stennis Sace Center, USA, smedstad@nrlssc.navy.mil;
Meinen, C. S., AOML/NOAA, Miami, USA, Christopher.Meinen@noaa.gov;
Kourafalou, V., RSMAS/University of Miami, Miami, USA, vkourafalou@rsmas.miami.edu
VARIABILITY OF THE FLORIDA CURRENT TRANSPORT AT 27N
Several GODAE (the Global Ocean Data Assimilation Experiment) products using 
HYCOM are applied to a 1/25-degree South Florida coastal region HYCOM (SoFLA-
HYCOM) as nesting boundary conditions. The impact of the boundary conditions on 
variability of the Florida Current transport at 27N is examined using year 2004 simula-
tions, compared with observations based on the cable data and in-situ data from research 
cruises. Sensitivity of the Florida Current transport to the resolution of local atmospheric 
forcing and the model vertical resolution will be discussed as well. Seasonal and decadal 
variability of the Florida Current transport will be examined using the cable data from 
1982 to 2005 and model output from a 1/3-degree North Atlantic free-running HYCOM 
simulation from 1948 to 2003. Distinct annual cycles of the Florida Current transport 
based on the cable data are found and shown to be associated with strong positive and 
strong negative NAO (North Atlantic Oscillation) regimes. Relationship between decadal 
variability of the Florida Current transport represented in the model and variability of 
gyres in the North Atlantic and NAO (North Atlantic Oscillation) will be discussed.

Peng, M., North Carolina State University, Raleigh, USA, mpeng@ncsu.edu;
Pietrafesa, L., North Carolina State University, Raleigh, USA, ljpietra@ncsu.edu
Bao, S., North Carolina State University, Raleigh, USA, sbao@ncsu.edu
A NUMERICAL PROJECTION OF THE COASTAL FLOODING AND EROSION IN 
CAROLINA COAST
Sea level rise due to global warming may alter coastal circulation, wave propagation, and 
sediment transportation patterns.  As a result, a tropical storm occurring at the end of 
next century with a higher sea level as its initial condition may produce more severe coast-
al flooding and erosion than the same storm occurring at present.  In this paper, Carolina 
coast is chosen as the test bed.  A three dimensional coupled circulation (ROMS), wave 
(SWAN), sediment transport and erosion model system is developed to evaluate the 
flooding and erosion difference due to sea level change. In the modeling system, the sedi-
ment flux model is based on the approach of Bagnold and includes approximations for 
both bed-load and suspended load. The bathymetry is then updated by computing the 
divergence of the time averaged sediment fluxes. The process is then repeated using the 
updated bathymetry in both SWAN and the circulation model. The modeling results indi-
cate that the ensemble maximum flooding area for a given category tropical storm along 
Carolina coast is apparently larger at the end of this century than at present. The results 
also indicate that the sediment flux, bathymetry modification and erosion for a given 
tropical storm at present and future may be also much different in this area.

Peng, T. H., NOAA/AOML, Miami, USA, Tsung-Hung.Peng@noaa.gov;
Wanninkhof, R., NOAA/AOML, Miami, USA, Rik.Wanninkhof@noaa.gov
DECADAL INCREASE OF ANTHROPOGENIC CO2 IN THE OCEAN
Results of re-evaluation of GEOSECS carbon data in the Atlantic Ocean by examining 
deep water properties at crossover stations between GEOSECS and WOCE cruises show 
that DIC measurements made in GEOSECS program are systematically higher than 
those made during recent WOCE/DOE global CO2 survey. In the N Atlantic, the overall 
average offset is estimated to be 27 ± 9 µmol/kg north of 15oN. In the equatorial region 
between 15oN and 15oS, the mean offset is 9 ± 11, and in the S Atlantic is 5 ± 5 south of 
15oS. After correcting GEOSECS data, a residual DIC is computed using MLR method. 
The estimates of the increase in anthropogenic CO2 based on these residual DIC indicates 
that the mean CO2 uptake rate in the west basin is 0.70 mol/m2/yr for the region N of 
15oN, 0.53 for the equatorial region, and 0.83 in the S Atlantic. In east basin, mean CO2 
uptake rate is estimated to be 0.97 for N Atlantic north of 15oN, 0.57 for the equatorial 
region, and 0.28 for S Atlantic south of 15oS. The anthropogenic CO2 increase using com-
parison of salinity normalized DIC after correction for AOU along the isopycnal shows 
that the CO2 uptake rates are consistent with those derived from MLR method. Works 
are underway for analyzing A16 and P16 using isopycnal DIC comparison.

Penko, A. M., University of Florida, Gainesville, USA, penko@coastal.ufl.edu;
Slinn, D. N., University of Florida, Gainesville, USA, slinn@coastal.ufl.edu;
Foster, D. L., Ohio State University, Columbus, USA, foster.316@osu.edu
MODEL-DATA COMPARISON OF SEDIMENT TRANSPORT OVER EVOLVING 
RIPPLED BEDS
The results of a three-dimensional, time dependent, live-bed, boundary layer flow and 
sediment transport model are examined and compared with laboratory data. The model 
employs a mixture approach, with the fluid-particle system modeled as a continuum of 
two interacting mediums. It has been shown to predict bedform heights, lengths, and 
shapes similar to those found in the laboratory. Advancements to the model include the 
forcing from an arbitrary time series of random waves allowing for a close comparison 
with laboratory data of the modeled flow and concentration fields. A mean boundary layer 
current at oblique angles to the flow is added for the examination of ripple migration. We 
investigate the transition of two- to three-dimensional ripple fields and the conditions un-
der which thee-dimensional ripples form. The time scales of long term ripple development 
are also compared with laboratory data. The results from the comparisons with suspended 
sediment concentration and boundary layer flow data obtained at the CROSSTEX lab 
experiment indicate that the model can reasonably predict the sediment and flow dynam-
ics over an evolving rippled bed.

Pennebaker, K. M., University of California Santa Cruz - Marine Microbiology Lab, Santa 
Cruz, CA, USA, kpennebaker@pmc.ucsc.edu;
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Zehr, J. P., University of California Santa Cruz - Marine Microbiology Lab, Santa Cruz, 
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INFLUENCE OF A MESOSCALE ANTICYCLONIC EDDY ON THE DISTRIBUTION OF 
UNICELLULAR CYANOBACTERIA IN THE SUBTROPICAL NORTH PACIFIC OCEAN
Mesoscale eddies affect oceanic biological communities at micro- and macroscopic scales 
through the redistribution of heat, nutrients and salinity. As part of the CMORE (Center for 
Microbial Oceanography: Research and Education) activities we conducted a cruise in the 
North Pacific subtropical gyre in which we sampled inside and around a mesoscale anticy-
clonic eddy to assess the microbial diversity associated with nitrogen fixation. The distribu-
tion and abundance of GroupB Crocosphaera-like diazotrophic unicellular cyanobacteria 
were determined in situ by whole-cell quantitative PCR (wcQPCR) and flow cytometry.  Flow 
cytometric analyses yielded a 6 fold increase in abundance of GroupB cells in surface water 
near the center of the eddy relative to the periphery. GroupB cells were also more abundant at 
depth inside the eddy when compared to sites outside. These results were similar to estimates 
by nifH wcQPCR assays.  Thus, the anticyclonic eddy appeared to influence significantly the 
abundance of GroupB cyanobacteria suggesting that mesoscale features may play a critical 
role in the distribution and activity of diazotrophs, thereby, contributing to our present uncer-
tainties of nitrogen fixation budgets in the marine pelagic environment.

Penta, B., Naval Research Laboratory, Stennis Space Center, USA, penta@nrlssc.navy.mil;
Kindle, J. C., Naval Research Laboratory, Stennis Space Center, USA, kindle@nrlssc.navy.mil;
Shulman, I. G., Naval Research Laboratory, Stennis Space Center, USA, shulman@nrlssc.
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Anderson, S. C., Naval Research Laboratory, Stennis Space Center, USA, anderson@

nrlssc.navy.mil
THE IMPACT OF AN IOP-BASED UNDERWATER LIGHT PROPAGATION SCHEME 
ON AN ECOSYSTEM MODEL OF THE CALIFORNIA CURRENT SYSTEM.
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A coupled physical-ecological model of the California Current System (NCOM-CCS) in-
cludes a novel scheme for the attenuation of solar radiation in oceanic and coastal waters. 
This innovative approach is based upon the inherent optical properties (IOP), absorption, 
and backscattering of the water column. The circulation model component of NCOM-
CCS receives boundary information from the global Navy Coastal Ocean Model (NCOM) 
and forcing from high-resolution surface fluxes determined by the regional Coupled 
Ocean-Atmosphere Mesoscale Prediction System (COAMPS). The NCOM-CCS tem-
perature and salinity fields are relaxed to the daily fields derived from the Naval Research 
Laboratory’s Modular Ocean Data Assimilation System (MODAS). The location and tim-
ing of chlorophyll blooms along the US West Coast are well represented by NCOM-CCS. 
Using different statistical metrics to compare observed and model-predicted chlorophyll 
distributions, the impact of this new light scheme on the model (surface and sub-surface) 
chlorophyll dynamics is evaluated for the period 2001-2005.

Peralta-Ferriz, C., Polar Science Center, University of Washington, Seattle, WA, USA, 
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SEASONAL VARIABILITY OF MASS IN THE ARCTIC OCEAN USING GRACE, THE 
PIOMAS MODEL AND IN SITU BOTTOM PRESSURE MEASUREMENTS
Ocean Bottom Pressure (OBP) measured by the Gravity Recovery and Climate 
Experiment (GRACE) shows excellent correlation with Arctic Bottom Pressure Recorder 
(ABPR) measurements near the North Pole. Both GRACE (2002-2007) and ABPR (2005-
2007) OBP show a seasonal variability of about 6-10 cm of water equivalent peak to peak 
with a maximum occurring during the summer and a minimum during the winter.  In 
situ OBP measurements from the Beaufort Gyre and from the Fram Strait are positively 
correlated with the North Pole OBP. The phase and amplitude of their seasonal variability 
suggest that the mass of the Arctic Ocean increases and decreases annually at basin scale. 
This is also supported by OBP simulated with the Pan-Arctic Ice-Ocean Modeling and 
Assimilation System (PIOMAS). The PIOMAS OBP data is in general agreement with 
GRACE and is used to investigate the seasonal forcing in the Arctic Ocean.

Perdue, E. M., Georgia Institute of Technology, Atlanta, USA, mperdue@eas.gatech.edu;
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CHEMICAL PROPERTIES OF MARINE DISSOLVED ORGANIC MATTER 
ISOLATED USING THE COUPLED RO/ED METHOD - INSIGHTS FROM 13C NMR 
SPECTROMETRY AND FTICR MASS SPECTROMETRY
The coupled reverse osmosis/electrodialysis (RO/ED) method has been used to isolate 16 
samples of dissolved organic matter (DOM) from seawater with an average yield of 75% ± 
12%. Samples are concentrated 40-fold at sea, and pulsed ED has been introduced in the fi-
nal desalting step to reduce conductivity to 50 µS cm-1. The 13C nuclear magnetic resonance 
spectra of five representative samples, including one coastal sample, are similar in appear-
ance, except for a stronger signal for aromatic carbon in the coastal sample. The RO/ED 
samples are enriched in alkyl carbon and deficient in carbohydrate carbon, relative to DOM 
that has been isolated from surface ocean water using ultrafiltration. Fourier transform ion 
cyclotron resonance (FTICR) mass spectra of the five samples contain thousands of peaks, 
and chemical formulae can be unambiguously assigned to many of those peaks. For the 
coastal sample, 25% of chemical formulae have atomic H/C ratios of less than one, which 
is indicative of rather highly unsaturated compounds. In contrast, the four open-ocean 
samples do not contain significant numbers of such unsaturated compounds.

Pereira, J., University of Sao Paulo, Sao Paulo, Brazil, janini@usp.br;
Wainer, I., University of Sao Paulo, Sao Paulo, Brazil, wainer@usp.br;
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Mata, M. M., Foundation Federal University of Rio Grande, Rio Grande, Brazil, mauricio.
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SOUTHERN ANNULAR MODE RESPONSE AND ITS IMPACT ON THE WEDDELL SEA 
IN A EXPERIMENT FOR MINIMUM SEA-ICE CONDITIONS AROUND ANTARCTICA

In this study the interaction between Antarctic sea-ice and the SAM on the Weddell Sea is 
investigated. To accomplish this satellite-observed sea-ice concentration (SIC) prescribed 
to the CCSM3 coupled model were employed. A 150-year simulation, with the minimum 
SIC repeat annual cycle was used to drive the CCSM3 run. The goal of the research is to 
evaluate the Weddell Sea response to positive SAM events with respect to observed mini-
mum SIC. This study focuses on interannual timescales and uses EOF analyses to identify 
preferred patterns of variability. The variability of sea surface temperature and sea surface 
salinity anomalies reveal a spatial pattern that characterizes the cold regime of the Weddell 
Gyre, associated with low Circumpolar Deep Water intrusion. The response of the oceanic 
circulation in Weddell Sea inflow and outflow regions, related to positive SAM events, 
show intensification with respect to the control (average SIC).

Perez, H. N., University of Puerto Rico, San Juan, Puerto Rico, hamlet.perez@mail.com;
Ortiz, J. R., University of Puerto Rico, San Juan, Puerto Rico, jorgeortiz_ites@yahoo.com;
Rivera, V. H., Louisiana State University, Baton Rouge, USA, vhrivera@lsu.edu
NITROGEN SPECIATION AND DYNAMICS IN THE SAN JOSÃ‰ AND PIÃ‘ONES 
LAGOONS OF THE SAN JUAN BAY ESTUARY, PUERTO RICO
The San Juan Bay Estuary (SJBE) is a tropical estuary located in the San Juan Metropolitan 
Area in Northern Puerto Rico.  For decades, the SJBE has been affected by point sources 
of pollution and currently several locations within the estuary remain heavily polluted.  To 
asses the current eutrophication levels we analyzed:  (i) spatial and temporal patterns of 
inorganic nitrogen (NH4, NO3, and NO2) concentrations and (ii) explore spatial differences 
in the distribution of nitrogen species in the San Jos É  (SJL) and Piñones (PL) lagoons.  
Since N studies in tropical estuarine ecosystems are limited, one of our goals is to summa-
rize available nitrogen data (present and historical) to develop a N budget for the SJL and 
PL.  Our goal is to assess how nitrogen dynamics are impacted by human activities in an 
urbanized tropical coastal estuarine ecosystem.

Perez, R. C., NOAA/PMEL/NRC, Seattle, USA, Renellys.C.Perez@noaa.gov;
Kessler, W. S., NOAA/PMEL, Seattle, USA, William.S.Kessler@noaa.gov
THE THREE-DIMENSIONAL STRUCTURE OF THE TROPICAL CIRCULATION 
CELL IN THE CENTRAL EQUATORIAL PACIFIC OCEAN
The surface limb of the mean tropical circulation cell in the central equatorial Pacific 
ocean is characterized by strong upwelling near the equator, near-surface poleward 
divergence, and downwelling near 4 degrees latitude.  Meridional and vertical velocity 
fluctuations associated with nonlinear tropical instability waves (TIWs) are much larger 
than those associated with the cell and may modify the background circulation through 
nonlinear rectification. The Modular Ocean Model is used to simulate the spin-up of the 
cell along 140W in response to anomalous winds during various phases of the annual 
cycle. Equatorially-modified versions of geostrophy and Ekman theory are introduced to 
study the wind-driven response and zonal filtering separates the large-scale response of 
the cell from that of the TIWs. Weakening the Trades rapidly weakens the cell, decreases 
the shear of the zonal currents, and reduces the amplitude and propagation speed of the 
TIWs.  Strengthening the Trades to first order produces the opposite response.  However, 
the response of the tropical circulation cell is nonlinear and its meridional-vertical struc-
ture is sensitive to the strength of the background winds and TIWs.

Perkovic, D., U. Massachusetts, Amherst, USA, perkovic@mirsl.ecs.umass.edu;
Lippmann, T. C., Ohio State U., Columbus, USA, lippmann.2@osu.edu;
Frasier, S. J., U. Massachusetts, Amherst, USA, frasier@ecs.umass.edu
COMPARISON OF DOPPLER RADAR AND VIDEO DERIVED MEASUREMENTS OF 
SURF ZONE CURRENTS AND MORPHOLOGY
During the Fall 2003 Nearshore Canyon Experiment (NCEX) the University of 
Massachusetts Amherst deployed two X-band Doppler radars to estimate wave fields and 
surf zone properties including longshore surface currents and surf zone extent.  Video 
cameras deployed by the Ohio State University observed the same region.  Radar esti-
mates of surface velocity in the surf zone are inferred from the Doppler shift of backscat-
tered radiation, while video velocity estimates are produced using the Particle Imaging 
Velocimetry (PIV) technique.  Comparisons of velocity estimates in the nearshore show 
strong correlation (0.9 and higher) within the central surf zone.  Differences are observed 
at the outer edge of the surf where strong breaking occurs, and near the inner edge where 
the beach is frequently exposed in the swash zone.  Surf zone extent is estimated from 
video data using time-stacking technique and contrast of visible features.  The same 
parameter is inferred from radar data using edge detection on time-averaged radar back-
scatter images.  The radar’s ability to observe in low visibility conditions and at night  are 
particularly advantageous.

Perrie, W., Bedford Institute of Oceanography, Dartmouth, Canada, perriew@dfo-mpo.
gc.ca;

Resio, D., ERDC - Coastal and Hydraulics Lab, Vicksburg, USA, Donald.T.Resio@erdc.
usace.army.mil

A TWO-SCALE APPROXIMATION FOR EFFICIENT SIMULATION OF 
NONLINEAR INTERACTIONS IN HURRICANE-GENERATED WAVES
We recently derived and presented a new method for estimating the transfer rates in 
wind wave, based on a two-scale approximation (TSA) to the full Boltzman integral 
(FBI) for quadruplet wave-wave interactions.  In that presentation, the TSA method was 
tested for idealized spectral data. In this paper, we focus on observed wave spectral from 
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field measurements. Comparisons are given of TSA, the full Boltzman integral, FBI, 
and the Discrete Interaction Approximation (DIA) which is presently used in almost all 
operational wave forecast models, using data collected in Currituck Sound, and in open 
ocean conditions. The latter data include directional waverider observations off the Field 
Research Facility at Duck North Carolina during hurricane Wilma in 2005. These com-
parisons show that TSA compares favorably with FBI, and that it is a notable improvement 
over the DIA. 

Perry, K. L., Jet Propulsion Laboratory, Pasadena, USA, Kelly.L.Perry@jpl.nasa.gov
COMBINING SATELLITE DATA SETS TO STUDY SOUTHERN CALIFORNIA 
COASTAL WATERS
In order to support the Southern California Coastal Ocean Observing System (SCCOOS), 
the Physical Oceanography Distributed Active Archive Center (PO.DAAC) at the NASA 
Jet Propulsion Laboratory has been providing Southern California researchers with re-
gional near-real time and historical data from Jason-1, QuikSCAT and MODIS.  However, 
data obtained from these instruments is problematic along the coast for a variety of 
reasons including inadequate spatial and temporal sampling and cloud contamination. 
By combining these NASA data sets with data available from NOAA and international 
agencies, improved data products can be produced for coastal research.  The accuracy and 
effectiveness of these new products will be presented using observations of Los Angeles 
coastal waters during the Hyperion Treatment Plant’s diversion of effluent from the 5-mile 
to the 1-mile outfall in November 2006.

Perry, M. J., Ira C. Darling Marine Center and School of Marine Sciences, University of 
Maine, Walpole, USA, perrymj@maine.edu;

Sackmann, B. S., Monterey Bay Aquarium Research Institute, Moss Landing, USA, sack-
mann@mbari.org;

Eriksen , C. C., School of Oceanography, University of Washington, Seattle, USA, erik-
sen@u.washington.edu;

Lee, C. M., Applied Physics Laboratory, University of Washington, Seattle, USA, craig@
apl.washington.edu>

MULTIYEAR SEAGLIDER OBSERVATIONS OF NORTHERN CALIFORNIA 
CURRENT ECOSYSTEM: VARIABILITY IN PHYTOPLANKTON ANNUAL CYCLE 
IN DEEP WATERS OFF THE WASHINGTON SLOPE
Since September 2003 Seaglider, an autonomous underwater glider has been making physi-
cal, chemical and bio-optical measurements in the Northern California Current Ecosystem, 
in waters off the Washington coast.  One goal of the program is to provide a climatological 
understanding of the oceanography in this region, and the relationship between changes in 
physical forcing and phytoplankton response.  Seaglider occupies a repeat survey transect 
beginning approximately at the shelf/slope break and continuing seaward about 250 km off-
shore.  Here we focus on the most seaward region of the repeat transect, a region revisited 
on a monthly schedule.  Measurements include temperature, conductivity, and dissolved 
oxygen from the surface to 1,000 m and chlorophyll fluorescence and optical backscatter-
ing in the upper 150 m.  The depth of the winter pycnocline varied among years, between 
about 80 and 120 m, with the deepest pycnocline followed by the largest spring bloom 
while the timing of the transition between the deep winter and shallow summer pycnocline 
controlled the timing of the spring phytoplankton bloom.  Glider observations are proving 
a valuable tool for studying physical forcing and biological responses.

Pershing, A. J., University of Maine/Gulf of Maine Research Institute, Portland, USA, 
andrew.pershing@maine.edu;

Greene, C. H., Cornell University, Ithaca, USA, chg2@cornell.edu;
Head, E. H., Bedford Institute of Oceanography, Dartmouth, Canada, HeadE@mar.dfo-

mpo.gc.ca;
Johnson, C., Bedford Institute of Oceanography, JohnsonC@mar.dfo-mpo.gc.ca
COHERENT RESPONSE OF NORTHWEST ATLANTIC SHELF ECOSYSTEMS TO 
DECADAL CLIMATE VARIABILITY
During the 1990s, a series of freshwater anomalies propagated down the Northwest 
Atlantic Shelf.  Pelagic ecosystems on the shelf exhibited a complex response to the 
freshening.  In general, the freshwater was associated with an increase in phytoplankton 
abundance, especially in autumn and winter, and an increase in many copepod spe-
cies.  However, both the seasonality of the response, as well as the species exhibiting the 
strongest responses, changed across the shelf.  By examining the coherent signals in the 
plankton community, and those species that deviate from the signal, we develop a concep-
tual model for how the ecosystems of the Northwest Atlantic Shelf will respond to future 
climate variability and change.

Person, R., IFREMER, Brest, France, rperson@ifremer.fr;
Puillat, I., IFREMER , Brest, France, ipuillat@ifremer.fr;
Waldmann, C., KDM, Bremen, Germany, waldmann@marum.de;
Favali, P., INGV, Roma, Italy, paolofa@ingv?it;
Bernt, C., NOC, southampton, United Kingdom, cbe@noc.soton.ac.uk;
Lykousis, V., HCMR, athena, Greece, vlykou@ath.hcmr.gr;
Dañobeitia, J. J., CSIC, Barcelona, Spain, jjdanobeitia@cmima.csic.es;
Van Weerig, T., NIOZ, Texel, Netherlands, tjeerd@nioz.nl;
Gillooly, M., IMI, galway, Ireland, mick.gillooly@marine.ie;
Miranda, J. M., FFCUL, Lisboa, Portugal, jmirando@fc.ul.pt

DEMONSTRATION MISSIONS IN ESONET NOE
ESONET is a Multidisciplinary European Network of Excellence (NoE) associating 50 
partners from 14 countries and more than 300 scientists and engineers. The goal of this 
NOE is the lasting integration of European research on deep sea multidisciplinary ob-
servatories. Over the first 4 years, the approach is to merge the programs of members 
organisations by managing marine research activities, addressing the common scientific 
objectives and by networking activities specially designed for Excellence integration and 
spreading. Amongst other actions, it works by establishing sea floor infrastructure that 
will provide platforms for instrumentation deployed throughout the water column and the 
geosphere below. Those platforms will provide power for instruments and real-time two-
way data communications. Firstly, some “demonstration missions” have been selected in 
November 2007 and are presented here. Demonstration actions are bringing technology 
excellence at high level for different development phases, implementing the standardisa-
tion and interoperability of the different platforms from the consortium. By acquiring 
relevant time-series of multidisciplinary data, they will be an input for integrated studies, 
common workshops and a material support to implement a data management plan.

Peters, A. J., Bermuda Institute of Ocean Sciences (BIOS), Ferry Reach, Bermuda, Andrew.
Peters@bios.edu;

Bates, N. R., Bermuda Institute of Ocean Sciences (BIOS), Ferry Reach, Bermuda, nick.
bates@bios.edu

THE CONTRIBUTION OF ATMOSPHERIC ACID DEPOSITION TO OCEAN 
ACIDIFICATION OF THE NORTH ATLANTIC OCEAN AND CORAL REEF 
DOMINATED MARINE ECOSYSTEMS
We evaluate the influence of atmospheric acidic deposition on the acidification of oligo-
trophic waters of the North Atlantic Ocean and coastal waters of the coral reef ecosystem 
of Bermuda. In the analysis, we use rainfall pH measurements and chemical compositions 
collected on the island of Bermuda since 1980, and observations of seawater carbonate 
chemistry (1983–2005) collected in the subtropical North Atlantic Ocean near Bermuda. 
Since the early 1980’s, the average annual wet deposition of acidity at Bermuda was 15±14 
mmol m/2 year/1, while surface seawater pH decreased by 0.0017±0.0001 pH units each 
year. The gradual acidification of subtropical gyre waters was primarily due to uptake of 
anthropogenic carbon dioxide. We estimate that direct atmospheric acid deposition con-
tributed 2% to the acidification of surface waters in the subtropical North Atlantic Ocean, 
although this value likely represents an upper limit. In addition, due to rapid mixing, acidi-
fying atmospheric deposition had negligible influence on seawater carbonate chemistry of 
the Bermuda coral reef, with no evident impact on hard coral calcification.

Peters, H., University of Miami, RSMAS, Miami, USA, hpeters@rsmas.miami.edu;
Baumert, H. Z., Freie Universitaet Berlin + IAMARIS, Berlin, Hamburg, Germany, bau-

mert@iamaris.net
A TWO-EQUATION MODEL OF INTERNAL WAVE- AND MEAN SHEAR-DRIVEN 
TURBULENT MIXING
Turbulent mixing driven by internal waves and mixing driven by

Petersen, M. R., Los Alamos National Laboratory, Los Alamos, NM, USA, mpetersen@
lanl.gov;

Hecht, M. W., Los Alamos National Laboratory, Los Alamos, NM, USA, mhecht@lanl.gov;
Holm, D. D., Los Alamos Nat. Lab. and Imperial College, Los Alamos, NM, d.holm@ic.ac.uk;
Wingate, B. A., Los Alamos National Laboratory, Los Alamos, NM, wingate@lanl.gov
THE LANS-ALPHA TURBULENCE PARAMETERIZATION IN PRIMITIVE 
EQUATION OCEAN MODELING
The Lagrangian-averaged Navier-Stokes-alpha (LANS-alpha) model is a turbulence pa-
rameterization that increases eddy activity near the grid-scale.  We will review the imple-
mentation and results of LANS-alpha in the POP ocean model.  Simulations with LANS-
alpha in an idealized channel model domain produce turbulence statistics like a doubling 
of resolution, including kinetic energy, eddy kinetic energy, and temperature profiles.  The 
cost of adding LANS-alpha is only 30%, versus a factor of ten for doubling the horizontal 
resolution. LANS-alpha, which is derived using Hamilton’s principle, modifies the mo-
mentum equation with an extra nonlinear term and a smoothed advecting velocity.  The 
alpha parameter controls the strength of smoothing in a Helmholtz inversion operator, 
and thus the strength of the turbulence model.  We show that efficient filters can replace 
the Helmholtz inversion, with similar results. A linear dispersion analysis of LANS-alpha 
shows that it increases the effective Rossby Radius, thus allowing more eddy activity near 
the grid-scale in low-resolution ocean simulations.  Preliminary simulations in a North 
Atlantic domain produce deeper and more realistic penetration of eddy kinetic energy in 
the North Atlantic Current.

Petersen, W., GKSS Research Centre, Geesthacht, Germany, wilhelm.petersen@gkss.de
PRIMARY PRODUCTION IN THE SOUTHERN NORTH SEA - ESTIMATIONS 
FROM CONTINUOUS OXYGEN MEASUREMENTS BY A FERRYBOX
The balancing of primary production rates in the North Sea suffers on the lack of available 
data with high temporal and spatial resolution. The use of FerryBox systems on ships of 
opportunity (SoO) offers the possibility to get data with the spatio-temporal resolution 
required. Biological oxygen fluxes are approximately equivalent to net community pro-
duction (NCP), the excess of total primary production over total community respiration. 
Measurements of oxygen anomaly in surface waters can be used in combination with 
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a gas-exchange parameterization to estimate the new production along the transect. 
Continuous oxygen observations from 2002 to 2005 onboard of a ferry from Cuxhaven 
(DE) to Harwich (GB) together with wind fields derived from a regional meteorological 
model were used to estimate the seasonal dynamic of oxygen productivity along the track. 
Together with the other variables continuously measured by the FerryBox (S, T, Chl-a, 
Turb) areas of high productivity, such as fronts, can be easily detected and quantified. The 
new production values obtained using the oxygen flux method will be compared with net 
production rates provided by traditional methods and models. 

Peterson, I. K., Bedford Institute of Oceanography, Dartmouth, Canada, petersoni@mar.
dfo-mpo.gc.ca

BEAUFORT SEA WIND FORCING OF THE FLOW THROUGH THE NORTHWEST 
PASSAGE
Monthly mean volume transport estimated from current measurements at moorings 
across Barrow Strait along the Northwest Passage from 1998 to 2006 is compared with 
gridded wind data from NCEP (National Centers for Environmental Prediction). Volume 
transport at monthly to interannual time scales is significantly correlated with northeast-
ward winds 1000km to the west of the moorings in the Beaufort Sea, parallel to the west-
ern side of the Canadian Arctic Archipelago. The optimum wind location and  direction 
are consistent with the flow being driven by a sea level difference between opposite ends 
of the Passage, and the difference being determined by setup caused by alongshore winds 
in the Beaufort Sea. Monthly alongshore wind anomalies account for 38% of the variance 
of the transport anomalies, and 50-60% of the variance in the annual cycle of transport is 
attributable to seasonal variations in wind.

Peterson, M. G., Western Washington University, Bellingham, USA, peter85@cc.wwu.edu;
Hardee, S. E., Western Washington University, Bellingham, USA, hardees@cc.wwu.edu;
Linneman, S., Western Washington University, Bellingham, USA, scott.linneman@wwu.edu;
Acevedo-Gutierrez, A., Western Washington University, Bellingham, USA, acevedo@biol.

wwu.edu
INTEGRATING NOVEL APPROACHES TO CLASSROOM STRUCTURE WITH 
LOCAL OCEAN-SCIENCE MODELS THROUGH GRADUATE STUDENT-TEACHER 
PARTNERSHIPS IN WASHINGTON STATE
Partnerships pairing science graduate students with middle school science teachers in 
coastal Washington produced adaptations to existing science curricula and novel mecha-
nisms to enhance student learning in local middle schools.  Each classroom pairing, 
supported by GK-12 NSF funding, emphasized different scientific content, ranging from 
“Populations and Ecosystems” to “Properties of Matter.”  Novel approaches redirected 
attention from whole-class, teacher-driven activities to a structure challenging students 
to be curious and practice scientific processes by emphasizing observation and continued 
reflection.  Flowcharts, which broke the class into several student-groups, were utilized 
in multiple classrooms to move students through a strand of thematically tied activities at 
their own pace, combining individual focus questions and small-group discussion activi-
ties.  Ocean science came to the forefront as a powerful example in three classrooms: us-
ing the movement of ocean currents to demonstrate the power of density, applying GIS to 
map sightings of local orca pods in northern Puget Sound, and employing Bellingham Bay, 
a local marine ecosystem, as a recurring ecological model.  Students successfully applied 
fundamental scientific processes and content, learned through ocean-science examples, to 
multiple scientific disciplines.

Peterson, T. D., UC Santa Cruz, Santa Cruz, USA, tpeterson@pmc.ucsc.edu;
Kudela, R. M., UC Santa Cruz, Santa Cruz, USA, kudela@ucsc.edu;
Horner-Devine, A. R., University of Washington, Seattle, USA, arhd@u.washingon.edu;
Banas, N. S., University of Washington, Seattle, USA, neil@ocean.washington.edu;
Bruland, K. W., UC Santa Cruz, Santa Cruz, USA, bruland@ucsc.edu;
Frame, E. R., University of Washington, Seattle, USA, eframe@u.washington.edu;
Hickey, B. M., University of Washington, Seattle, USA, bhickey@u.washington.edu;
Jay, D. A., Portland State University, Portland, USA, djay@cecs.pdx.edu;
Lessard, E. J., University of Washington, Seattle, USA, elessard@u.washington.edu;
Lohan, M. C., University of Plymouth, Plymouth, United Kingdom, maeve.lohan@plym-

outh.ac.uk;
McCabe, R. M., University of Washington, Seattle, USA, rmccabe@ocean.washington.edu;
Peterson, J. O., Oregon State University/Hatfield Marine Science Center, Newport, USA, 
jay.peterson@oregonstate.edu
INFLUENCE OF A RECIRCULATING RIVER PLUME BULGE ON 
BIOGEOCHEMICAL PROCESSES ALONG THE OREGON/WASHINGTON SHELF
While most numerical and laboratory models of coastal river flows result in the generation 
of a large anticyclonic bulge near the mouth of the river, evidence of such a feature in field 
observations is remarkably scant. Recirculation features act to concentrate plankton, and 
therefore they hold significant implications for ecosystem function and trophic transfer. 
We report direct observations of bulge circulation resulting from a period of low wind 
stress near the mouth of the Columbia River as tracked by drifters and corresponding 
physical, biological, and chemical  properties. The bulge had a core approximately 5 m 
deep and 22 km wide with a total diameter of 30-40 km and was characterized by elevated 
rates of primary production, chlorophyll, zooplankton, and river-derived nutrients. We 
suggest that such ephemeral features may have a disproportionately large impact on shelf 
ecosystems and may thus contribute significantly to enhanced production over river- in-
fluenced continental shelves.

Peterson, W. T., NOAA-Fisheries, Newport, USA, bill.peterson@noaa.gov;
Casillas, E., NOAA-Fisheries, Seattle, USA, edmundo.casillas@noaa.gov;
Liu, H., Oregon State University, Newport, USA, hui.liu@noaa.gov
USE OF ECOLOGICAL DATA TO PRODUCE FORECASTS OF THE NUMBER OF 
PACIFIC SALMON THAT RETURN TO SPAWN TO RIVERS OF THE PACIFIC 
NORTHWEST
We have developed one-year lead ecological forecasts of the number of coho and 
Chinook salmon that will return to spawn in rivers of the Pacific Northwest. The indica-
tors are based largely on ecological observations (chlorophyll, zooplankton abundance 
and species composition, and zooplankton community structure) taken as part of a 
12-year series of biweekly cruises off Newport, Oregon, and a 10-year series of catches 
of juvenile salmon in trawl surveys. Thus, our work may be a good example of ecological 
observing needs for IOOS that are applicable to ecological forecasting. Our forecasts are 
developed in a “red-yellow-green light” table. Indices are based on bivariate correlations 
of salmon survival as a function of the basin scale indicators (PDO, MEI), local scale 
physical indicators (sea surface temperature, upwelling, date of physical spring transition, 
and deep water temperature and salinity along the Newport Hydrographic Line), and 
local biological indicators (copepod biodiversity, cold-water copepod biomass anoma-
lies, copepod community structure, date of biological spring transition, and catches of 
Chinook and coho in trawls surveys). This activity may represent the beginnings of “an 
ecosystem approach to management”.

Petrenko/Boris, B. Z., I.M. Systems Group, Camp Springs, USA, Boris.Petrenko@noaa.gov;
Heidinger/Andrew , A. K., NOAA/NESDIS, Madison, USA, heidinger@ssec.wisc.edu;
Ignatov/Alexander, A., NOAA/NESDIS/STAR, Camp Springs, USA, Alex.Ignatov@noaa.gov;
Yury Kihai, Y., PSGS/QSS, Camp Springs, USA, Yury.Kihai@noaa.gov
THE CLOUD MASK FOR THE AVHRR CLEAR SKY PROCESSOR FOR OCEAN
The AVHRR Clear Sky Processor for Ocean (ACSPO) is being developed at NOAA/
NESDIS to enhance SST, aerosol and clear-sky radiance products. The ACSPO Cloud 
Mask (ACM) was designed to minimize cloud contamination in retrieved SST (RSST). 
The ACM is built upon the Clouds from AVHRR Extended Algorithm (CLAVRx), but 
unlike the prototype, ACM relies mainly on analysis of RSST rather than TOA radiances. 
This approach takes advantages of availability of detailed a priori SST information, less 
dependency on radiative transfer model, simplified portability of ACM between different 
SST sensors. The ACM cloud filters were designed or modified to maximize amount of 
clear-sky pixels while preserving the quality of both instantaneous fields and global sta-
tistics of RSST. The gross SST filter rejects unrealistic negative RSST anomalies. Several 
radiance-based filters, inherited from CLAVRx, were modified to minimize misclassifica-
tion of clear-sky pixels as cloudy. The original SST spatial uniformity filter was designed to 
effectively distinguish between residual cloudiness and SST variations. The presentation 
will discuss usage of a priori SST information, optimization and performance of both 
specific cloud filters and overall ACM.

Petrone, C. J., Virginia Institute of Marine Science, Gloucester Point, USA, petrone@vims.edu;
Brodie, K. L., Virginia Institute of Marine Science, Gloucester Point, USA, brodie@vims.edu;
Foxgrover, A. C., Virginia Institute of Marine Science, Gloucester Point, USA, afoxgro-

ver@vims.edu;
Kraatz, L. M., Virginia Institute of Marine Science, Gloucester Point, USA, lindsey@vims.

edu;
Lake, S. J., Virginia Institute of Marine Science, Gloucester Point, USA, sjlake@vims.edu;
Relles, N. J., Virginia Institute of Marine Science, Gloucester Point, USA, njrelles@vims.edu;
Rodríguez-Calderón, C., Virginia Institute of Marine Science, Gloucester Point, USA, 

cielomar@vims.edu;
Shen, T., Virginia Institute of Marine Science, Gloucester Point, USA, tshen@vims.edu;
Spier, C. R., Virginia Institute of Marine Science, Gloucester Point, USA, cspier@vims.edu;
Sturdivant, S. K., Virginia Institute of Marine Science, Gloucester Point, USA, kersey@

vims.edu;
Patterson, M. R., Virginia Institute of Marine Science, Gloucester Point, USA, mrp@vims.edu;
Jones, D., National Oceanography Centre, Southampton, UK, djl@noc.soton.ac.uk
LESSONS FROM PROJECT SEACAMEL: INTEGRATING SCIENCE EDUCATION 
AND OCEAN OBSERVING SYSTEM (OOS) TECHNOLOGY
A graduate course in OOS technology has been taught since 2005 at the Virginia Institute 
of Marine Science, College of William & Mary.  Two areas of interest consistently emerge 
with participants: improving the user interface to OOS data sets and platforms, and 
increasing the value of an OOS at all educational levels.   In the fall of 2007, Project 
SeaCAMEL, which included six live classroom modules broadcast from the NOAA 
Aquarius habitat in the Florida Keys, was integrated into the course. To enhance the user 
interface of the OOS, students developed methods to incorporate disparate data from 
a mobile platform (autonomous underwater vehicle) and human observers (aquanauts, 
a surface team) in near-real time to end-users.  To increase the educational value of an 
OOS, students provided clear definitions and descriptions of instruments used and data 
provided.  Additionally, students worked on streamlining the quality assurance and qual-
ity control of the data, and produced graphical user interfaces for speakers of multiple 
languages in order to make data accessible and intelligible, to everyone from layperson to 
coral reef specialist.
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Pfeil, B. G., University of Bergen, Bjerknes Centre for Climate Research, Bergen, Norway, 
benjamin.pfeil@bjerknes.uib.no;

Kozyr, A., Carbon Dioxide Information Analysis Center Environmental Sciences, Oak 
Ridge, USA, kozyra@ornl.gov;

Olsen, A., University of Bergen, Bjerknes Centre for Climate Research, Bergen, Norway, 
Are.Olsen@gfi.uib.no;

Bakker, D., University of East Anglia, Norwich, United Kingdom, D.Bakker@uea.ac.uk;
Dittert, N., WDC-MARE, World Data Center for Marine Environmental Science, 

Germany, ndittert@uni-bremen.de
QUALITY CONTROLLED GLOBAL SURFACE PCO2 DATABASE
For the past decades underway carbon dioxide data have been reported heterogeneously. 
Differences in derivations and missing essential parameters made a direct comparison of 
data difficult and sometimes impossible. Underway data from approximately 1200 cruises 
were compiled to a common data set while missing data was extracted from standard 
data sets (World Ocean Atlas 2005, NCEP/NCAR). The fugacity for carbon dioxide for 
air in equilibrium with seawater at sea surface temperature was calculated. The data set 
now contains more than 6 million quality controlled measurements all in the same format 
from 1972 - 2007 including detailed metadata. Besides the calculated fCO2 it contains the 
reported carbon dioxide parameters, salinity, sea surface temperature and other important 
reported or added parameters. About 4.5 million measurements are public and the rest of 
the data will go public as soon as being published. All scripts for converting data to a com-
mon format and calculations are publicly available. The transparency of our work is essen-
tial for assuring the best quality data product in the future since everybody can directly see 
the changes we made to the data.

Pfitsch, D. W., Johns Hopkins University, Baltimore, MD, USA, dwp@jhu.edu;
Malkiel, E., Johns Hopkins University, Baltimore, MD, USA, malkiel@jhu.edu;
Gemmell, B., University of Texas, Austin, Marine Science Institute, Port Aransas, TX, 

USA, bgemmell@mail.utexas.edu;
Takagi, M., Johns Hopkins University, Baltimore, MD, USA, Mtakagi@jhu.edu;
Sheng, J., University of Kentucky, Lexington, KY, USA, sheng@engr.uky.edu;
Buskey, E. J., University of Texas, Austin, Marine Science Institute, Port Aransas, TX, 

USA, ed.buskey@mail.utexas.edu;
Katz, J., Johns Hopkins University, Baltimore, MD, USA, katz@jhu.edu
STUDYING IN-SITU MARINE ZOOPLANKTON BEHAVIOR USING A 
SUBMERSIBLE HOLOGRAPHIC IMAGING SYSTEM
An in-situ digital holographic recording system, capable of recording movies of marine 
organisms (resolution down to 4.11 µm), has been deployed as a drifter, moving with 
the ambient current and as a fixed system sitting on the ocean floor. Deployments have 
been conducted in Spain, France, and New Jersey. Biological samples were collected using 
plankton net tows and niskin bottle samples in conjunction with deployments. At times, a 
second holographic recording system was used on the vessel to image organisms in water 
samples at higher frame rates and magnifications than was obtained with in-situ record-
ing. From the drifting deployments we observe zooplankton in-situ, studying swimming 
behavior, nearest neighbor distances and predator-prey relationships. The preserved 
biological samples are used to provide species-level identification and concentration mea-
surements. In addition, the high-speed holograms of collected water samples allow us to 
directly compare confined and in-situ behavior. From the fixed deployments we correlate 
organism concentrations and behavior to flow properties (i.e. wave phase) measured with 
an Acoustic Doppler Velocimeter, using this information to understand how organisms 
are transported by and react to benthic boundary layer flow.

Phibbs, P. G., University of Victoria, Victoria, Canada, pphibbs@uvic.ca;
Lentz, S., Lentz Telecommunications Stategies, LLC, McLean, USA, stlentz@gmail.com
DESIGN OF THE NEPTUNE CANADA NETWORK
The NEPTUNE Canada Regional Cabled Observatory is conceived as a “utility” for ocean 
science.  Power and communications will be delivered over standard interfaces and the 
network design and operation will be largely transparent to end users.  Providing this 
capability requires a network architecture that gives equal consideration to power, com-
munications and ocean engineering.  The NEPTUNE Canada network design consists 
of a resilient loop with six nodes at locations of primary science interest.  Extensions and 
junction boxes allow instruments and sensors to be placed in close proximity to items of 
interest.  Branching units and repeaters based on proven, commercial telecoms designs 
provide transmission to shore.  A parallel powering arrangement working at up to 10kV 
and 8Amps provides 10 kW to each node.  The communications network utilized IEEE 
802.3 Ethernet standards to provide up to 4 Gb/s at each node.  Ocean engineering con-
siderations include burial to secure the cable and repeaters from external aggression, trawl 
resistant node frames, and the use of wet-mate connectors to permit recovery of nodes, 
junction boxes, and instruments.

Phlips, E. J., University Florida , Gainesville, USA, phlips@ufl.edu;
Badylak, S., University of Florida, Gainesville, USA
A TEN-YEAR RECORD OF PHYTOPLANKTON COMPOSITION AND BIOMASS IN 
THE INDIAN RIVER LAGOON, FLORIDA
The Indian River Lagoon stretches across 350 km of the eastern shore of Florida.  
Historically, the watershed of the lagoon has been the site of extensive agricultural activity, 
but more recently has become one of the fastest growing population centers in the United 

States.  Since the mid-1990s the lagoon has been extensively monitored for water quality, 
including phytoplankton populations, because of concerns about the potential conse-
quences of eutrophication for recreational activities and fisheries in the lagoon.  In this 
study phytoplankton composition and biomass were determined on a monthly basis for 8 
sites in the lagoon, along with associated water column conditions: including salinity, tem-
perature, dissolved oxygen, turbidity, light extinction coefficients, total nitrogen and total 
phosphorus.  Over the course of the study there was a dramatic upsurge in the intensity 
and frequency of harmful algal blooms, particularly the saxitoxin-producing dinoflagel-
late Pyrodinium bahamense.  The relationships between spatial and temporal patterns in 
phytoplankton populations and water quality parameters are explored to provide insights 
into the driving forces behind these bloom events.

Piñones, A., ODU/Center for Coastal Physical Oceanography, Norfolk, USA, mpinones@
ccpo.odu.edu;

Hofmann, E. E., ODU/Center for Coastal Physical Oceanography, Norfolk, USA, hof-
mann@ccpo.odu.edu;

Dinniman, M. S., ODU/Center for Coastal Physical Oceanography, Norfolk, USA, msd@
ccpo.odu.edu;

Klinck, J. M., ODU/Center for Coastal Physical Oceanography, Norfolk, USA, klinck@
ccpo.odu.edu

WEST ANTARCTIC PENINSULA CIRCULATION AND IMPLICATIONS FOR 
BIOLOGICAL PRODUCTION
Observations of the distribution and abundance of marine mammals and other predators, 
obtained as part of the Southern Ocean Global Ocean Ecosystems Program, showed that 
these animals concentrate in specific areas of the western Antarctic Peninsula (WAP) 
continental shelf.  The relative contribution of circulation in producing these regions of 
enhanced predator abundance was investigated with Lagrangian particle tracking stud-
ies that used simulated circulation fields obtained from the Regional Ocean Modeling 
System (ROMS).  Floats were released along the outer shelf and mid-shelf regions at dif-
ferent seasons and depths.  The simulated particle trajectories showed preferred sites for 
cross-shelf exchange and onshelf intrusions which related to areas where higher predator 
abundance was observed, such as inside and around Margarite Bay, and north of Adelaide 
Island. Also, trajectories of floats released along the southwestern portion of the WAP 
show inputs from the Bellingshausen Sea, particularly for the southern limb of Margarite 
Bay.  The float trajectories suggest that the circulation is potentially important in develop-
ing localized areas of high predator abundance perhaps through facilitating aggregation of 
prey and/or providing areas of enhanced nutrient availability and biological production.

Piacsek, S. A., Naval Research Laboratory, Stennis Space Center, USA, piacsek@nrlssc.
navy.mil;

Warn-Varnas, A., Naval Research Laboratory, Stennis Space Center, USA, varnas@nrlssc.
navy.mil;

Smolarkiewicz, P., National Center for Atmospheric Research, Boulder, USA, smolar@
ucar.edu;

Hawkins, J., Planning Systems, Inc, Slidell, USA, jhawkins@psislidell.com;
Martin, P., Naval Research Laboratory, Stennis Space Center, USA, martin@nrlssc.navy.mil
GENERATION AND PROPAGATION OF TIDALLY-DRIVEN INTERNAL BORES 
AND SOLITONS IN THE SOUTH CHINA SEA
The 3-D EULAG σ-coordinate model [Smolarkiewicz et al (2001), Warn-Varnas et al 
(2007)], is used to generate and propagate solitons in the Luzon Strait (LS) and South 
China Sea (SCS) regions. The solitons are generated by barotropic tidal flow over the sills 
in the Strait, and propagate westward into the SCS. The present simulations covered the 
whole SCS – LS region, bounded by 116.5E and 122.5 E, and 18.5N and 22.5 N. Most 
simulation runs used grid sizes of dx=167m and dy=2km. Three different forcing schemes 
were used: (1) uniform volume forcing with three barotropic sinusoidal tidal components 
(M2, K1 and O1); (2) same forcing as (1) but applied only at the boundaries; (3) using 
barotropic tidal currents obtained with a hydrostatic ocean model. The largest signals 
are generated in the Strait and in the NW upslope propagation region, near the ASIAEX 
experimental site. Both downward and upward motions are generated in the Straits, with 
downward motions dominating the westward propagating signal. They become converted 
to upward motions as they propagate up the continental. slope. Maximum vertical veloci-
ties range from 0.25 m/sec at t=33 hours to 1.0 m/sec at t= 40 hours.

Pickart, R. S., Woods Hole Oceanographic Institution, Woods Hole, USA, rpickart@whoi.edu;
Pratt, L. J., Woods Hole Oceanographic Institution, Woods Hole, USA, lpratt@whoi.edu;
Whitledge, T. E., University of Alaska, Fairbanks, Fairbanks, USA, terry@ims.uaf.edu
FLOW OF DENSE PACIFIC WATER INTO THE WESTERN ARCTIC OCEAN 
THROUGH HERALD CANYON
Dense water of Pacific origin drains into the western Arctic Ocean from the Chukchi Sea 
via two canyons: Barrow Canyon in the east, and Herald Canyon in the west. The dynam-
ics of the flow through the canyons and the associated mixing play important roles in 
determining the ultimate fate of the water in the Arctic Basin, including the ventilation 
of the upper halocline. In August 2004, as part of the Russia-US Long-term Census of 
the Arctic (RUSALCA) program, a set of detailed hydrographic/velocity transects were 
carried out in Herald Canyon (the first such high-resolution survey of the region).  Both 
dense and buoyant Pacific-origin water were flowing northward through the canyon, and 
both flows changed significantly from the the head of the canyon to its mouth. The evolu-
tion of the water masses and currents is described, including the possible role of hydraulic 
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control in influencing the character of the dense flow. A comparison is made between the 
canyon outflow and the resulting downstream boundary current.

Pickell, L. D., University of Maine/Darling Marine Center, Walpole, USA, babydill_@
hotmail.com;

Wells, M. L., University of Maine, Orono, USA, mlwells@maine.edu;
Trick, C. G., Schulich School of Medicine/University of Western Ontario, London, 

Canada, trick@uwo.ca
EFFECTS OF CONTINUOUS IRON, COPPER AND DOMOIC ACID SUPPLY ON 
SHAPING THE TRAJECTORY OF PHYTOPLANTKON ASSEMBLAGES IN NEAR 
AND OFFSHORE SUBARCTIC PACIFIC WATERS
The effect of iron addition on phytoplankton production in subarctic Pacific HNLC waters 
has long been studied using large, pulsed iron amendments in bottle and mesoscale experi-
ments. Analogous natural events are rare, and the effects of low but continuous metal enrich-
ment on phytoplankton assemblages is largely unknown. We used shipboard continuous 
cultures to measure the effects of iron, copper and domoic acid amendments in nearshore 
waters, young Haida Eddy transition waters, and oceanic waters at Ocean Station PAPA. 
Population responses differed sharply among these environments but in each case domoic 
acid, a comparatively weak iron and copper chelator, enhanced diatom growth more than iron 
additions alone. Domoic acid, a neurotoxin produced by Pseudo-nitzschia, has been mea-
sured in these coastal and offshore waters and its production and release can be attributed to 
both Fe and Cu limitation. Our findings indicate that dissolved DA may help alleviate metal 
stress in Pseudo-nitzschia and other phytoplankton, as might other weaker metal chelators. 
These findings demonstrate how continuous cultures can provide novel insights to the bot-
tom-up control of phytoplankton community trajectories in these iron-limited systems.

Piechura, J., Institute of Oceanology Polish Academy of Sciences, Sopot, Poland, pie-
chura@iopan.gda.pl;

Walczowski, W., Institute of Oceanology Polish Academy of Sciences, Sopot, Poland, 
walczows@iopan.gda.pl

WARMING OF THE WEST SPITSBERGEN CURRENT AND SEA ICE EXTENTION 
NORTH OF SVALBARD
Extensive warming of the Atlantic Water (AW) layer in the Fram Strait has been observed 
since 2003. During summers 2004-2006 isotherm 5ºC at 100m has moved meridionally 
4.5º northward. In summer 2006 temperature of AW core reached record-high values. 
Observations revealed large positive heat anomalies carrying northward heat surplus 
enough to melt 130000 square km of 1 m thick sea ice. It coincided with extensive north-
ward shifting of the ice margin. For long time the atmosphere and it warming was seen 
as the main cause of the Arctic Ocean sea-ice shrinking. Only recently influence of the 
ocean and its heat transport is more and more recognize as very important factor influ-
encing changing of sea ice coverage. The IOPAS data on the West Spitsbergen Current 
temperature, heat content and transport are confronted with the sea ice extension north of 
Svalbard. Good agreement between the AW layer heat anomaly in July and sea ice extend 
in next winter is presented. In summer 2007 the AW layer temperature has decreased, 
probably it could be the beginning of reversing trend in the AW temperature.

Piedeleu, M., Universidad de Las Palmas de Gran Canaria, Las Palmas de Gran Canaria, 
Spain, kemarfromzion@hotmail.com;

Sangrà, P., Universidad de Las Plamas de Gran Canaria, Las Palmas, Spain, psangra@dfis.
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Pascual, A., Instituto Mediterráneo de Estudios Avanzados (IMEDEA), CSIC-UIB, 
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Gordo, C., Universidad de lLas Palmas de Gran Canaria, Las Palmas, Spain, cgordo@dfis.
ulpgc.es

AN OBSERVATIONAL STUDY OF THE RELATIVE IMPORTANCE OF WIND AND 
TOPOGRAPHIC FORCING ON OCEANIC EDDY SHEDDING BY TALL DEEP 
WATER ISLANDS (GRAN CANARIA).
In a recent numerical study (Jiménez et al., Ocean Modelling, accepted, September 2007) 
we have investigated the relative importance of wind and topographic forcing on oceanic 
eddy shedding by tall deep water islands. The main conclusion is that the wind shear at the 
island wake (topographic forcing) enhances eddy production by lowering the threshold 
of ocean incident flow speed (topographic forcing) required to shed eddies. Presently, 
we are analyzing observational data to get evidences of this conclusion for Gran Canaria 
Island eddies. Eddies generation and shedding frequency was obtained from SST images 
and temperature anomalies of a two year mooring placed on the track of cyclonic eddies. 
Topographic forcing was inferred from the incident oceanic geostrophic flow calculated 
from altimeter and tide gauge data. Wind forcing (shear), was inferred form two meteo-
rological stations, one located in the wind accelerating part of the island, and other at the 
island wake. Although we are still analyzing these data, preliminary results suggest that the 
main mechanism for eddies generation is the topographic forcing.

Pierson, J. J., UMCES Horn Point Lab, Cambridge, MD, USA, jpierson@hpl.umces.edu;
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QUANTITATIVE RELATIONSHIPS BETWEEN ZOOPLANKTON VERTICAL 
DISTRIBUTION AND OXYCLINE DEPTH: COMPARISONS BETWEEN REGIONS, 
SIZE CLASSES, AND TIME OF DAY
We developed metrics to quantitatively assess the effect of hypoxic (<2 mg ml-1 ) bottom 
water on pelagic zooplankton vertical distributions. Data were collected in the northern 
Gulf of Mexico and the Chesapeake Bay on four summer cruises in each location. We 
used an Optical Plankton Counter mounted on a Scanfish to collect zooplankton and 
physical data simultaneously along transects in each region. Zooplankton were divided 
into eight size classes ranging from 250 µm – 5 mm equivalent spherical diameter. The 
slope of the relationship between zooplankton median depth and the oxycline depth was 
positive for nearly all cases, and increased with increasing zooplankton size. In addition, 
diel changes in vertical zooplankton distribution varied between size classes and regions, 
and reverse diel vertical migration was observed for larger size classes at certain times. 
Increasing hypoxia decreases the available habitat for pelagic mesozooplankton, which can 
alter trophic dynamics in systems experiencing hypoxia.
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A COMPREHENSIVE COASTAL SURGE, INUNDATION AND FLOOD MODEL 
WARNING SYSTEM ARCHITECTURE
The Coastal and Inland Flood Warning System is presented. The model architecture is 
designed for the development and transition to operations of new river, estuary and coastal 
flood-forecast capabilities and products coupled with improved prediction of water qual-
ity, and estuarine ecosystem health using the Tar River Basin and Pamlico Sound in North 
Carolina for development and operational prototyping.  Rapid land development and 
population growth in next two decades creates a formidable challenge to coastal ecosystem 
management (e.g., see USCOP, PEW, NRC reports).  Complex problems of urbanization 
include the need for: Data related to water quality, freshwater supply, coastal watershed, and 
mitigation of natural hazards (e.g., flooding including flash flooding and inland flooding 
from hurricane rainfall, and storm surge,); New capabilities to provide more specific eco-
system forecasts and decision support tools in the coastal, estuarine, and watershed zones 
of the coastal environment such as forecasts of bacterial or algal content.; and Appropriate 
coupling of models to provide an array of ecosystem forecasts and decision support tools. 
New end to end model couplings and a translational system are presented.

Pietro, L. S., Delaware Department of Natural Resources and Environmental Control, 
Dover, USA, Lisa.Pietro@state.de.us;
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DEVELOPING TERRESTRIAL-LIDAR-BASED DIGITAL ELEVATION MODELS FOR 
MONITORING BEACH NOURISHMENT PERFORMANCE
Since the completion of a 398,000 m3 nourishment project along 2 km of Rehoboth 
Beach, Delaware in August 2005, the subaerial volume and area of the northern 25% of 
the beach has been monitored through the use of terrestrial light detection and ranging 
(LIDAR) surveys. Traditionally, analyses of beach width from aerial imagery and volumes 
estimated from widely spaced profile surveys have been used to assess nourishment per-
formance and determine renourishment quantities. However, these survey methods lack 
the spatial and temporal resolution often needed for management strategies. This study 
investigates a method of monitoring beach nourishment performance using terrestrial 
LIDAR, which allows for high-temporal and spatial resolution models of subaerial beach 
topography on a monthly basis. Analyses of the digital elevation models created: 1) allow 
for a better understanding of the range in variation in beach area and volume, especially 
that due to storm events, 2) provide more accurate volume estimates than traditional 
profile surveys by as much as 8%, and 3) indicate that the area and volume do not covary, 
limiting the usefulness of aerial imagery in estimating volume.

Pilskaln, C. H., University of Massachusetts Dartmouth, New Bedford, USA, cpilskaln@
umassd.edu;
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PARTICLE DYNAMICS AND BIOGEOCHEMISTRY OF THE GULF OF MAINE 
BENTHIC NEPHELOID LAYER
Considerable evidence indicates that the benthic nepheloid layer (BNL) is a distinctive and 
common sub-environment on the continental margin where biologically and physically-
driven, particle-based geochemical transformations may modulate the balance between 
POC and PON remineralization and benthic delivery. Within the Gulf of Maine, the BNL 
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extends 10-30 m above the bottom and is a pervasive feature throughout the region. Tidal 
mixing and slope water inflow are believed to be primarily responsible for BNL main-
tenance and lateral movement. Elevated concentrations of total particulates, enhanced 
oxygen consumption levels, extracellular enzyme activity, and greater biota abundance 
are associated with the BNL as compared to overlying, relatively particle-free waters. 
Geochemical data from time-series sediment trap studies and optical measurements 
indicate a more organic-rich BNL particle environment than previously assumed, as well 
as a temporal relationship between suspended particle composition and dissolved oxygen 
conditions. Trap results document enhanced labile particle delivery to the BNL during 
seasonal phytoplankton blooms, a diverse community of BNL zooplankton consumers, 
and the importance of time-varying BNL resuspension fluxes to the transport and fate of 
toxic dinoflagellate cysts throughout the Gulf.

Pinchuk, A. I., University of Alaska, Seward, USA, ftaip1@uaf.edu;
Coyle, K. O., University of Alaska, Fairbanks, USA, coyle@ims.uaf.edu
DISTRIBUTION, EGG PRODUCTION AND GROWTH OF EUPHAUSIIDS IN 
THE VICINITY OF THE PRIBILOF ISLANDS AND ON THE MIDDLE SHELF, 
SOUTHEASTERN BERING SEA
Distribution, egg production and growth of euphausiids near the Pribilof Islands and on 
the middle shelf of the Bering Sea were studied during August 2004. Thysanoessa longipes 
was abundant in the oceanic water, aggregations of T. inermis were observed both in the 
oceanic and shelf water, while T. raschii was found near the islands. Euphausiid abundanc-
es on the middle shelf were several orders of magnitude lower than in the cold summer of 
1999. Juvenile T. inermis showed intensive growth (~8 % of dry body weight/day). In con-
trast, the somatic growth of mature T. inermis and T. raschii was slow (<1% of dry body 
weight/day) suggesting the investment of resources into lipid deposition and reproduction. 
Egg release corresponded to ~1.1% of female dry body weight/day for T. raschii indicating 
that enough resources were available for the animals to maintain reproductive activity. 
Our data suggest that the area near the Pribilofs, known for its high biological productiv-
ity, may provide a refuge for the shelf euphausiid population during warmer summers, 
when conditions on the shelf are unfavorable for their growth and reproduction.

Pinckney, J. L., University of South Carolina, Columbia, USA, jpinckney@biol.sc.edu
RESILIENCE AND RECOVERY OF LAKE PONTCHARTRAIN AFTER HURRICANE 
KATRINA
Floodwaters pumped into Lake Pontchartrain following Hurricane Katrina contained 
toxic chemicals, carcinogens, pathogens, and human waste as well as high nutrient con-
centrations. The rate of loading of these contaminants presented a unique opportunity to 
describe ecosystem responses to this catastrophic event. Changes in phytoplankton com-
munity composition was used as a sensitive bioindicator for quantifiying shifts in ecosys-
tem structure. Water samples were collected weekly from 15 September to 15 December 
2006 at several stations in Lake Pontchartrain. Photopigment concentrations and algal 
group relative abundances were determined by HPLC and ChemTax. Phytoplankton 
responses to effluent inputs were limited to the immediate vicinity of the pumping station 
outfalls and algal biomass returned to normal levels within 45 days. Chl a peaked at 25 
ug/l, much below

Pineda, J., Woods Hole Oceanographic Institution, Woods Hole, USA, jpinedaa@hotmail.
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DISPERSAL AND CONNECTIVITY IN NEARSHORE BENTHIC POPULATIONS 
WHEN LARVAL TRANSPORT PROCESSES ARE NOT WELL KNOWN
Ecologists are interested in deriving larval dispersal trajectories among sites to estimate 
larval connectivity, and to understand population openness and species endranges. With 
limited or null knowledge of offshore, along-shore and onshore physical and larval trans-
port, more and more researchers are resorting to regional numerical models to derive 
dispersal trajectories. These models produce Eulerian fields that are often used as tools to 
understand Lagrangian dispersal pathways and infer dispersal, connectivity, geographic 
endranges, and so on. Simplifications in these models include linear topography, no larval 
behavior, and cross-shore homogeneity in physical processes. We discuss how these sim-
plifications have biased dispersal estimates, and for what species, topographic settings, and 
water columns the problem is exacerbated.
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CARBON FLUX ACROSS THE ERODING COASTLINE OF BEAUFORT SEA, 
ALASKA
Over the past decades the accelerated erosion of the Arctic coastline has been the focus 
of scientists, land managers, policy makers and the natives communities settled along the 
Arctic coast. The objectives of this project are to monitor the erosion rate, to estimate 
the amount and fate of the organic carbon in the tundra soils and underlying permafrost 
eroded into the Arctic Ocean. Soil and permafrost along the coastal bluffs were described 
and sampled in 50 study sites along the 3060 km coastline from Pt Barrow to the Alaska-
Canadian boundary. The estimated average erosion rate is 2 meters per year which trans-

forms to about 600 hectares of land lost to the Arctic Ocean per year. The average organic 
carbon content of the soils and the underlying permafrost is 70 kg per square meter. Based 
on an average bulk density of 1.4 g cm-3, there is estimated 420,000 tons of carbon entering 
into the Arctic Ocean. The thawing permafrost releases 550,000 kg of CO2 and 6500 kg of 
methane directly into the atmosphere. The fate of the eroded carbon is being studied.

Pinkel, R., Scripps Institution of Oceanography, La Jolla, USA, rpinkel@ucsd.edu;
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MOMENTUM FLUX OF THE BAROCLINIC TIDE OVER KAENA RIDGE, HAWAII
Large,wave-supported momentum fluxes are found in the waters above Kaena Ridge, 
Hawaii, a site of intense barotropic to baroclinic conversion.  As expected, the principal 
fluxes are associated with the baroclinic semi-diurnal tide as it radiates outward from the 
ridge. Observations were made from the Research Platform FLIP, which was tri-moored 
at the southern edge of the ridge crest as an aspect of the HOME Nearfield Experiment.  
Stresses of order 0.1 Pa are aligned roughly normal to the ridge.  During spring tides, up-
ward and northward fluxes are found in the lower water column, with upward southward 
fluxes prevalent in the upper 500m.  While generally consistent with model predictions, 
there are significant differences from one spring tide to the next.  If the tide is significantly 
attenuated on the first surface reflection, the momentum will be deposited over a ~30km 
region starting roughly 10 km from the edges of the ridge crest.  While the stress is equiva-
lent to a weak wind forcing, the stress gradient might be significant at the leading and 
trailing edges of the beam and the stress curl  at the lateral boundaries.

Pirenne, B., University of Victoria, NEPTUNE project, Victoria, BC, Canada, bpirenne@
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AN OCEAN SCIENCE-ORIENTED SOCIAL NETWORK
The NEPTUNE Canada Data Management and Archiving System (DMAS) group has suc-
cessfully addressed the issue of ocean observatory data acquisition and produced a system 
supporting thousands of sensors. The next challenge is to provide scientists, educators 
and the public at large with powerful interactive tools to use this unique resource. Recent 
advances in software technologies and more importantly in software infrastructures such 
as SOA, Web 2.0, compute grids, mashups, workflow tools, social networking, represent 
opportunities for online science applications.  The DMAS group now intends to integrate 
these techniques and to simultaneously realize a virtual observatory interface along with a 
data processing and visualization environment, all within a social networking framework. 
This paper describes the vision and early design of the Ocean Commons, a web-based so-
cial networking environment where users will: link up with collaborators for joint projects; 
search for relevant data and processing algorithms across the internet;  build complicated 
data processing systems; visualize, store and exchange results; prepare experiments, event 
detections and reactions; consult publications; and work together on resulting publications.
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AN UNUSUAL BLOOM OF TETRASELMIS SPP. OFF THE CHILEAN COAST 
DURING 2006
A massive bloom of Tetraselmis spp., a green micro flagellate of the genus Prasinophyceae 
developed during December 28 through January 12, 2006, along the coast of Valparaiso 
Bay (32º 57`S 71º 33`W). The bloom was exceptional for its magnitude and monoculture 
properties shown by the spectral absorption Ap(Lambda),microscopic observations 
and Moderate Resolution Imaging Spectroradiometer (MODIS) imagery. In this region, 
south-southwest winds predominate during the spring and early summer seasons favoring 
upwelling conditions and phytoplankton blooms which are primarily composed of small 
diatoms. Although, Tetraselmis spp. occurs regularly in low numbers within the local 
phytoplankton community of this area, no previous reports of blooms of this magnitude 
exists for this taxonomic group. In addition to the high nutrient concentrations commonly 
found in this upwelling region during this season, a rapid stratification of the water col-
umn induced by high levels of solar radiation was observed before and during the bloom. 
The sustained UVA-UVB radiation levels registered, coupled to the known resistance of 
Tetraselmis spp. to UVR may have facilitated a favorable environment for Tetraselmis spp. 
for reaching such high cellular concentrations.
  
Pizarro, M. A., University of Maryland, Baltimore , USA, mpiza001@umaryland.edu;
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STUDY OF NUDIX HYDROLYTIC ENZYMES IN BDELLOVIBRIO AND LIKE 
ORGANISMS
Bdellovibrio-and-like-organisms (BALOs) are obligate predators isolated from seawater, 
salt lakes, soil, freshwater and sewage. They attack gram-negative bacteria by entering into 
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their periplasm and feeding on degraded macromolecules. The Nudix hydrolases cata-
lyze the hydrolysis of a nucleoside diphosphate linked to different moieties, X (NUDIX). 
They have in common the signature sequence GX5EX7REUXEEXGU. The phenotypes 
associated are diverse, e.g. dGTPases are involved in preventing mutations by removing 
damaged nucleotides (MutT). The BALOs are mainly represented by two genus which 
genome were recently sequenced, Bdellovibrio bacteriovorus HD100 (freshwater) and 
Bacteriovorax marinus SJ (saltwater). Sequence analysis shows that the HD100 genome 
has five ORF with the nudix consensus sequence and HDSJ contains three.  The objective 
of this work is to identify which of the nudix hydrolytic enzymes in the BALOs present 
the MutT phenotype.  To test the mutT activity, a complementation assay was performed 
using the hydrolytic enzyme gene cloned in the plasmid pTRC99A.  Escherichia coli mutT 
- was transformed and plated in media supplemented with streptomycin and nalidixic 
acid, to check for mutations. Further enzymatic analysis will be performed to complete the 
characterization. 
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EVALUATION OF QUIKSCAT ULTRA-HIGH RESOLUTION WIND RETRIEVAL IN 
THE GULF OF MAINE
The QuikSCAT scatterometer is widely used to retrieve ocean winds at 25 km and now 
12.5 km resolution. Currently, a 2.5 km resolution product is also being created. These 
higher resolution wind field estimates offer the potential to resolve physical processes that 
the lower resolution satellite winds cannot. This study investigates this ultra-high resolu-
tion (UHR) QuikSCAT product in the Gulf of Maine for the month of October 2006, 
using in situ measurements from the large network of buoys in the gulf. The comparison 
of UHR and collocated buoy winds indicates interesting trends regarding near-shore wind 
retrievals and cross-swath differences, and the UHR winds are evaluated both with and 
without a land contamination compensation routine. Comparison with mesoscale me-
teorological model winds and other types of satellite data, including the lower resolution 
QuikSCAT products, Envisat ASAR imagery, and MODIS data allow further insights into 
physical processes that may be resolved within the UHR wind fields. This research has 
potential industrial, commercial and climate-related applications.
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MOLECULAR APPROACHES FOR CATEGORIZING MARINE BIODIVERSITY OF 
CORAL REEFS
Although they represent less than 0.2% of the ocean area, coral reefs may be the most 
diverse of all marine ecosystems. However, we don’t know to even the nearest order of 
magnitude how many species are associated with coral reef ecosystems. The only two 
published estimates are based on extrapolations from rainforest and aquarium diver-
sity measurements. Coral reefs are also among the most threatened of all ecosystems. 
Unfortunately we lack the taxonomic expertise and the time needed to characterize this 
diversity, as well as the extent of biodiversity loss related to human impacts, using tradi-
tional methods. However, the revolution in molecular genetics dramatically changes the 
potential for reef scientists to make progress in this area. Molecular techniques appear 
particularly useful for groups less well-characterized for which taxonomic expertise is very 
shallow (especially small organisms). In this study, we employed a DNA barcode approach 
to standardized samples of marine invertebrates in Moorea (French Polynesia) and the 
Line Islands to assess biodiversity associated with coral reefs. Our results provide mean-
ingful comparisons between different regions.
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REANALYSIS OF OCEANIC REMINERALIZATION STOICHIOMETRY 
BY SIMULATED ANNEALING APPLIED IN A WATER MASS ANALYSIS 
FRAMEWORK.
We use the tool of water mass analysis together with a global non-linear optimization algo-
rithm to investigate the spatial distribution and variability of remineralization ratios in the 
ocean. We apply the simulated annealing scheme to the GLODAP data set and compute the 
remineralization stoichiometry and the mixing fractions of the water masses contributing to 
each sample for each sample individually. Our results support previous claims that the Corg:
N:P stoichiometry is constant below 2000m, with proposed values of 106±7:14±1:1. We ob-
serve positive deviation from the Redfield values in the Mode and Intermediate waters, how-
ever. Although some of this variability may be associated with preformed definition issues, 
we cannot rule out the influence DOM remineralization or unresolved mixing processes. We 
propose a deep Si:N of 9 below 4000m and 5 in the upper 2000m and a O2:P that increases 
with depth from 140 at 2000m to 180 below 3000m. Although our results represent path-inte-
grated remineralization signals, they may be useful for model diagnostics as they are sensitive 
to both the circulation and the remineralization history of water parcels. 

Planquette, H., National Oceanography Centre, Southampton, United Kingdom, hfp@
noc.soton.ac.uk;

Statham, P. J., National Oceanography Centre, Southampton, United Kingdom, pjs1@noc.
soton.ac.uk;

Fones, G. R., University of Portsmouth, Portsmouth, United Kingdom, gary.fones@port.
ac.uk;

Sanders, R., National Oceanography Centre, Southampton, rics@noc.soton.ac.uk
DISTRIBUTION OF BIOACTIVE TRACE METALS IN LARGE PARTICLES (>53µM) 
AROUND THE CROZET ISLANDS, SOUTHERN OCEAN.
CROZEX is a large multidisciplinary study performed during the austral summers 2004-
2005 and 2005-2006 in order to examine the effect of natural iron fertilization on carbon 
sequestration. Large particles (>53µm) that were sinking out of the mixed layer were col-
lected at 20 stations around the islands using in situ pumps (Challenger Oceanics) allow-
ing the investigation of several bioactive trace metals (Al, Mn, Fe, Cu and Zn) in a variety 
of biogeochemical environments. Systems) were deployed around the Crozet Islands. A 
two step sequential leaching technique has been applied on each particulate sample to dis-
tinguish the labile fraction from the more refractory fraction.  The distribution of bioactive 
metals in both phases will be presented. There is a very strong correlation between POC 
concentrations for some of these bioactive metals. The differences between the sites under 
the influence of the islands, and the true HNLC sites will be as well investigated revealing 
a greater concentration of all elements at close proximity of the islands, consistent with the 

Plant, J. N., Monterey Bay Aquarium Research Institute, Moss Landing, USA, jplant@
mbari.org;

Johnson, K. S., Monterey Bay Aquarium Research Institute, Moss Landing, USA, john-
son@mbari.org;

Sakamoto, C. M., Monterey Bay Aquarium Research Institute, Moss Landing, USA, saca@
mbari.org;

Needoba, J. A., Monterey Bay Aquarium Research Institute, Moss Landing, USA, needo-
ba@mbari.org;

Coletti, L. J., Monterey Bay Aquarium Research Institute, Moss Landing, USA, coletti@
mbari.org

NEW TECHNIQUES FOR LOW LEVEL AMMONIUM MEASUREMENTS IN THE 
OLIGOTROPHIC OCEAN
Much of the productivity in the oligotrophic ocean is fueled by ammonium. Despite this 
fact analysis is difficult at nanomolar concentrations. Using a gas diffusion technique 
coupled with conductometric detection we were able to measure ammonium down to 5 
nM during a transect from Monterey Bay, California to an oligotrophic site 800 km to the 
west in July of 2007. Discrete samples from CTD casts were measured using a bench top 
system with a detection limit of 5 nM. In addition a drifter was released with an in situ au-
tonomous ammonium analyzer which measured surface ammonium concentrations every 
30 minutes for four days with a detection limit of 10 nM. Surface concentrations were at 
or near detection limits while profiles exhibited a distinct subsurface peak coincident with 
the chlorophyll maximum.

Plant, N. G., USGS, St. Petersburg, USA, nplant@usgs.gov;
Sallenger, A., USGS, St. Petersburg, USA, asallenger@usgs.gov;
Howd, P., USGS, St. Petersburg, USA, phowd@usgs.gov;
Stockdon, H., USGS, St. Petersburg, USA, hstockdon@usgs.gov;
Holland, K. T., NRL, Stennis Space Center, USA, tholland@nrlssc.navy.mil
BAYESIAN-PREDICTION APPROACH APPLIED TO COASTAL 
MORPHODYNAMICS
The processes that drive coastal evolution (i.e., morphodynamics) are extremely sensitive 
to small changes in bathymetry and topography.  This is particularly true for barrier island 
response to large storms.  In this case, key morphodynamic variables include dune height, 
dune width, beach slope, inlet widths and inlet depths.  Even if we had perfect models for 
predicting flows due to waves and winds and correspondingly perfect models for predicting 
sediment transport, uncertainties in the initial geomorphic variables would likely lead to 
large uncertainties in the predicted evolution.  Because, existing flow and sediment-trans-
port models are not perfect, there are large uncertainties in all aspects of morphodynamic-
prediction.  A probabilistic approach is required to cope with the uncertainties associated 
with morphodynamic prediction.  We use a Bayesian network learn the predictable part 
of coastal evolution and to track prediction uncertainties.  The approach assimilates both 
model predictions and field observations.  Predictions take the form of probability distribu-
tions for a reduced set of key variables (e.g., dune height and width) that describe barrier 
island response to storms.  The probabilistic approach yields forecast uncertainties for the 
key morphologic variables.  The predictions will be tested against field observations.

Plattner, G., ETH Zurich, Zurich, Switzerland, gian-kasper.plattner@env.ethz.ch;
Gruber, N., ETH Zurich, Zurich, Switzerland, nicolas.gruber@env.ethz.ch;
Lachkar, Z., ETH Zurich, Zurich, Switzerland, zouhair.lachkar@env.ethz.ch;
Frenzel, H., UCLA, Los Angeles, USA, hfrenzel@igpp.ucla.edu;
Loher, D., ETH Zurich, Zurich, Switzerland, damian.loher@env.ethz.ch
OCEAN CARBON CYCLING AND CO2 AIR-SEA EXCHANGE IN EASTERN 
BOUNDARY UPWELLING SYSTEMS
Eastern boundary current (EBC) upwelling systems are regions of intense biogeochemi-
cal transformations and transports. Strong upwelling of nutrient- and carbon-rich waters 
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tends to lead to CO2 outgassing nearshore and biologically-driven CO2 uptake offshore. 
Yet, the net air-sea CO2 balance of EBCs remains unknown. High near-shore productivity 
coupled with filaments and other meso- and submesoscale phenomena cause a substantial 
lateral export of organic carbon. We investigate these coastal processes in the California 
Current (CalCS) and the Canary Current Systems (CanCS), on the basis of the eddy-re-
solving, physical-biogeochemical model ROMS. First results confirm the onshore-offshore 
trends in the air-sea fluxes, with substantial spatial and temporal differences due to to-
pography, upwelling strength, and eddy activity. The CalCS is modeled to be a very small 
source of CO2 to the atmosphere, consistent with a recent data-based estimate by Chavez 
and Takahashi, while for the CanCS this is not clear yet. Regarding offshore transport, the 
CalCS appears to be stronger than the CanCS. Further analyses of the processes that de-
termine the carbon fluxes and the differences between the two systems will be presented.

Plueddemann, A., Woods Hole Oceanographic Institution, Woods Hole, USA, aplued-
demann@whoi.edu;

Weller, R., Woods Hole Oceanographic Institution, Woods Hole, USA, rweller@whoi.edu;
Send, U., Scripps Institution of Oceanography, La Jolla, USA, usend@ucsd.edu;
Barth, J., Oregon State University, Corvallis, USA, barth@coas.oregonstate.edu;
Signell, E., Woods Hole Oceanographic Institution, Woods Hole, USA, esignell@whoi.edu
THE COASTAL AND GLOBAL SCALE NODES OF THE OCEAN OBSERVATORIES 
INITIATIVE
The National Science Foundation is presently implementing the Ocean Observatories 
Initiative (OOI), an outgrowth of several years of community-wide scientific planning 
efforts. The OOI will use advanced technology and integrated cyberinfrastructure (CI) 
to provide the research and education communities with a new, interactive view of the 
oceans and offer innovative approaches to the examination and discovery of oceanic 
processes. The Coastal and Global Scale Nodes (CGSN) of the OOI Network include 
a coastal Pioneer Array in the Middle Atlantic Bight, a coastal Endurance Array in the 
Pacific Northwest, open ocean sites at high latitude in the Atlantic and Pacific Oceans, and 
a mid-latitude Atlantic site. The CGSN will be integrated with the Regional Scale Node 
and CI component of the OOI. The science drivers for the CGSN have been evaluated 
by a variety of community panels and committees, and the CGSN design has been under 
continuous review and refinement since the publicly vetted Conceptual Network Design 
of March 2007. This presentation will describe the CGSN science priorities and summa-
rize the current status of the CGSN network design.

Pohlmann, H., Max Planck Institute for Meteorology, Hamburg, Germany, holger.pohl-
mann@zmaw.de;

Jungclaus, J., Max Planck Institute for Meteorology, Hamburg, Germany, johann.jung-
claus@zmaw.de;

Marotzke, J., Max Planck Institute for Meteorology, Hamburg, Germany, jochem.ma-
rotzke@zmaw.de

GAIN IN PREDICTABILITY DUE TO THE INITIALIZATION OF A GLOBAL 
CLIMATE MODEL WITH OCEANIC REANALYSIS
The intention of this project is to improve the qualiative and quantitative climate pre-
diction capabilities. For this purpose the coupled model of the Max Planck Institute 
for Meteorology consisting of the atmosphere model ECHAM5 and the ocean model 
MPIOM is initialized with oceanic reanalysis data of the Estimating the Circulation and 
Climate of the Ocean (ECCO) project. The role of the initial conditions for interannual to 
decadal climate predictions is investigated in hindcast experiments over the second half of 
the 20th century.

Pokrovsky, O. S., Aquous and Experimental Geochemistry and Biogeochemistry, 
LMTG,UMR 5563,CNRS-OMP, 14, Avenue Edouard Belin, 31400 Toulouse, France, 
oleg@lmtg.obs-mip.fr;

Kovac, N., Marine Biological  Station, National Institute of Biology, Fornače 41 , SI-6330 
Piran, Slovenia, kovac@mbss.org;

Viers, J., Aquous and Experimental Geochemistry and Biogeochemistry,LMTG,UMR 
5563, CNRS-OMP, 14, Avenue Edouard Belin, 31400 Toulouse, France, viers@lmtg.
obs-mip.fr;

Boucayrand, C., Aquous and Experimental Geochemistry and Biogeochemistry, LMTG, 
UMR 5563, CNRS-OMP, 14, Avenue Edouard Belin, 31400 Toulouse, France, caco@
lmtg.obs-mip.fr;

Faganeli, J., Biological  Station, National Institute of Biology, Fornače 41, SI-6330 Piran, 
Slovenia, faganeli@mbss.org;

Bajt, O., Biological  Station, National Institute of Biology, Fornače 41, SI-6330 Piran, 
Slovenia, bajt@mbss.org

TRACE ELEMENTS COMPOSITION IN THE NORTHERN ADRIATIC MUCOUS 
MACROAGGREGATES
Hyperproduction of mucilaginous material in the northern Adriatic has been now exten-
sively studied from the year 1988. Besides a great impact on tourism, mariculture, fisheries 
and economy, the mucous macroaggregates also have an important environmental role.  
Their sticky/gelly nature contribute to intense scavenging capacity of mucilage material 
and consequently to incorporation and concentration of different particles and chemicals 
from surrounding seawater. Their sedimentation impacts the summer vertical flux, ben-
thic organisms and can act as transportation and sink for trace elements.  Several authors 

(Pettine et al, 1993; 1995; Penna et al., 2000; Kovac et al; 2002, 2005; Giani et al, 2005)  have 
reported about elemental composition of mucilage but there is lack of information about 
trace elements composition. The concentration and distributions of major, minor and 
trace elements in the mucous rigid matrix and in the interstitial water (separated by cen-
trifugation) were studied in an attempt to indicate the mucous macroaggreagate-trace ele-
ment interactions. Element contents in both studied fractions reflect the characteristics of 
mucilage matrix and exchange and binding capacity of elements. The trace-elements ratio 
determined in the macroaggregates was compared to that of phytoplankton, zooplankton 
and particulate matter of northern Adriatic.

Polansky, L. Y., Marine Policy Center, Woods Hole Oceanographic Institution, Woods 
Hole, USA, lara.polansky@gmail.com

DETERMINING THE ROLE OF KARENIA BREVIS BLOOMS IN EMERGENCY 
DEPARTMENT RESPIRATORY DIAGNOSES ADMISSIONS IN SARASOTA 
COUNTY, FLORIDA
Harmful algal blooms (HABs), resulting from the marine dinoflagellate Karenia brevis, are a 
growing public health concern. K. brevis blooms release potent brevetoxins into the ocean, 
which may become aerosolized under certain conditions. Studies suggest that humans 
exposed to aerosolized brevetoxins may experience both acute and chronic respiratory ill-
nesses.  In contrast to previous studies, we assess the relationship between HAB cell counts 
and respiratory-related emergency department (ED) visits, while controlling for other 
environmental factors that may pose respiratory illness risks or influence brevetoxin aerosol 
transport. We test the hypothesis that HAB cell counts explain respiratory-related ED visits 
to Sarasota Memorial Hospital. We find that respiratory-related ED visits are influenced by 
HAB cells, mold, and airborne particulates. Importantly, our results suggest a one-week lag 
between the peak cell count and the release, transport, and toxigenic effect of brevetoxins. 
Ceteris paribus, we predict an additional 16 ED visits in the week succeeding an average-
size K. brevis bloom of 1x106 HAB cells/liter. This work contributes to a broader project to 
estimate the economic impacts resulting from varying intensities of K. brevis blooms.

Polikarpov, I. G., Kuwait Institute for Scientific Research, Kuwait, Kuwait, igor.polikar-
pov@gmail.com;

Al-Yamani, F., Kuwait Institute for Scientific Research, Kuwait, Kuwait, fyamani@safat.
kisr.edu.kw;

Saburova, M. A., Institute of Biology of the Southern Seas, Sevastopol, Ukraine, maria_sa-
burova@mail.ru;

Al-Rifaie, K., Kuwait Institute for Scientific Research, Kuwait, Kuwait, krifaie@mfd.kisr.
edu.kw;

Al-Anaze, M., Kuwait Institute for Scientific Research, Kuwait, Kuwait, malanaze@gmail.com;
Al-Kandari, M., Kuwait Institute for Scientific Research, Kuwait, Kuwait, mkandari6@

gmail.com
LIGHT AND PHOTOSYNTHESIS OF PHYTOPLANKTON IN KUWAIT WATERS
The annual variability of the photosynthetic parameters by phytoplankton studied in the 
waters of Kuwait, northwestern Arabian Gulf. Waters in that part of the Arabian Gulf 
strongly vary in underwater light climate and seasonal changes in light availability also 
considerable. Turbidity changes from the highly turbid and productive northern waters off 
Bubiyan Island to the clearer southern offshore waters. Therefore, primary productivity 
is highly variable in space and time, due to the complex physical and chemical condi-
tions, which vary seasonally in this arid climate. Estimations of the main physiological 
parameters were evaluated in a two-year study, using a PI incubators and C-14 technique, 
to identify periodic patterns and their causes. Correlation of physiological parameters 
of the phytoplankton with temperature, solar irradiance, and underwater light indicate 
significant differences along turbidity gradient. The results of the measurements and the 
quantitative regularities obtained rather correctly represent the spatial distribution of the 
photosynthetic and bio-optical characteristics in the waters of Kuwait.

Polito, P. S., Universidade de Sao Paulo, Sao Paulo, Brazil, polito@io.usp.br;
Sato, O. T., Universidade de Sao Paulo, Sao Paulo, Brazil, olga@io.usp.br
GLOBAL TEMPORAL TRENDS IN THE QUIKSCAT WIND VECTOR 
AND IN THE AMPLITUDE OF ITS VARIABILITY
In--situ observations, numerical models, and satellite altimeter data agree that the global 
sea level has increased in the past 14 years. This increase can be of eustatic or steric 
origin, and the latter can be separated into halosteric and thermosteric components. 
Thermosteric changes in sea level imply that the heat content of the ocean has changed 
and thus there may be significant changes in the amount of heat exchanged with the 
atmosphere. Momentum transfer depends on the stability of the planetary boundary 
layer. The heat exchange that takes place at the sea surface creates convective turbulence, 
and therefore has a potential impact on the momentum transfer between air and water. 
Scatterometer measurements are based on Bragg scattering by capillary--gravity waves 
which is empirically associated with the wind through its stress. This makes the satellite 
scatterometer particularly well suited to detect changes in the global rate of momentum 
transfer through the air-sea interface. The rates of change are estimated for the wind 
magnitude and direction and for its derivatives: divergence and curl. In addition, if more 
energy enters the ocean--atmosphere system, an increase in wind variance is expected. 
This study aims to quantify the changes in the amplitude of this variability associated to 
large and meso--scale dynamics.
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Polly, J. A., Romberg Tiburon Center, SFSU, Tiburon, USA, jpolly@sfsu.edu;
Komada, T., Romberg Tiburon Center, SFSU, Tiburon, USA, tkomada@sfsu.edu
ANAEROBIC DEGRADATION OF ORGANIC MATTER IN AN INTERTIDAL 
SEDIMENT: HARNESSING NATURAL C ISOTOPES TO UNDERSTAND ORGANIC 
MATTER TRANSFORMATIONS
Coastal and continental margin sediments supply dissolved organic carbon (DOC) to the 
overlying water at rates similar to riverine DOC fluxes. The biogeochemical role of benthic 
DOC flux in the marine C cycle is nonetheless unclear, because porewater DOC remains 
one of the least characterized pools of organic carbon (OC) in the ocean. To better under-
stand the nature of DOC that accumulates in marine sediments, an intertidal sediment 
was incubated in sealed vessels for three months during which the concentrations of 
porewater dissolved inorganic carbon (DIC) and DOC were monitored. By further deter-
mining the Δ14C and δ13C signatures of these C pools, the goal is to determine the isotopic 
signatures of the fraction of particulate OC (POC) that fuels net accumulation of DOC, 
and the fraction of POC that fuels net production of DIC. A knowledge of the C-isotopic 
signatures of DOC that accumulates in the porewater with respect to those of its source 
(POC) and oxidation product (DIC) will provide useful insight to benthic OC cycling. 
Preliminary isotopic data, along with other ancillary data, will be presented and discussed.

Polonichko, V., SonTek/YSI, Inc., San Diego, USA, vadim@sontek.com
UNDERSTANDING ACOUSTIC WAVE SAMPLING IN THE NEARSHORE: 
ADVANTAGES AND LIMITATIONS
Recent addition of acoustic surface detection techniques to Doppler current profilers 
makes it an attractive option for measuring wave field in the near shore.  Acoustic surface 
detection (ASD) works in a way similar to a common echo sounder and was in use since 
mid 1980 for measuring surface and internal waves.  ASD requires that there is a sharp 
contrast between reflection s from the water and the surface in order to reliably detect 
surface.  Hence, AWS method does not fare well in the presence of acoustic reflectors 
such as seaweed and bubbles, due to breaking waves that are commonly found in the near 
shore environment.  We describe field test results conducted off of the Scripps Pier, under 
varying wave conditions.  Our data show that acoustic wave detection works fairly well 
(97.5% detection success rate) in the absence of breaking waves and moderate wave condi-
tions (Hs<2m).  However, it’s performance rapidly deteriorates as waves grow in strength 
and breaking starts to dominate wave dynamics. Potential augmentation techniques are 
discussed aimed at improving reliability of acoustic wave measurements in the near shore.

Polyakov, O., ODU / CCPO, Norfolk, USA, olgap74@yahoo.com;
Powell, E. N., Rutgers / HSRL, Port Norris, USA, eric@hsrl.rutgers.edu;
Kraeuter, J. N., Rutgers / HSRL, Port Norris, USA, kraeuter@hsrl.rutgers.edu;
Hofmann, E. E., ODU / CCPO, Norfolk, USA, hofmann@ccpo.odu.edu;
Bricelj, V. M., Insitute of Marine Biosciences / National Research Council , Halifax, 

Canada, monica.bricelj@nrc-cnrc.gc.ca ;
Klinck, J. M., ODU / CCPO, Norfolk, USA, klinck@ccpo.odu.edu;
Buckner, S. C., Town of Islip, Islip, USA, buckstop@vdot.net
VIRTUAL POPULATION ANALYSIS OF GREAT SOUTH BAY HARD CLAM 
(MERCENARIA MERCENARIA) POPULATIONS
Since 1977 the Town of Islip, NY has conducted annual surveys in Great South Bay in 
which hard clam (Mercenaria mercenaria) abundance and distribution was measured. A 
Virtual Population Analysis (VPA) model was applied to this hard clam data set with the 
objectives of analyzing changes in the stock structure and estimating yearly mortality rates. 
Gaussian peaks were fit to the data set for each year, and the number of animals was calcu-
lated for each age class. A particular cohort was followed for 5 years to calculate the mor-
tality rate in the population. Age classes 1 through 3 were clearly under-represented since 
they did not contain enough hard clams to support the population at large age-classes. The 
source of this under-representation does not appear to be related to the sampling method. 
Age classes 4 and 5 were assumed to provide a correct estimate of the animals in the 
population in those size ranges; the decline in hard clams between the fourth and fifth age 
class was used to calculate the mortality rate. The mortality rate clustered into two groups. 
From the 1980s to the early 1990s, hard clam abundances remained at 0.4 - 0.5 ind m-2 with 
a mortality rate of about -0.4 yr-1. From the mid-1990s to present, Great South Bay hard 
clams have been characterized by lower population densities, an apparent decline in 7 – 8 
cm clams that is not observed in larger clams, and a different population structure.

Ponte, A. L., SIO-UCSD, La Jolla, USA, aponte@coast.ucsd.edu
THEORETICAL MODEL OF THE TIME DEPENDENT WIND DRIVEN FLOW IN A 
ROTATING BASIN
Wind stress acting over the surface of a rotating and well-mixed basin is investigated from a 
theoretical point of view.The dynamics are assumed to be linear and hydrostatic.This model 
extends earlier steady solutions. After non-dimensionalisation and assuming the forcing to 
be time periodic, the solution depends on the topography, the horizontal distribution of the 
wind stress, the ratio of the oscillating viscous boundary layer thickness to the characteristic 
depth, the ratio of the Coriolis frequency to the forcing frequency and the product of the 
gravity shallow water wave number by the characteristic horizontal length scale. The veloc-
ity field is found to depend analytically on the local wind stress and pressure gradient. The 
sea surface elevation which leads to the computation of the pressure gradient is in turn the 
solution of an elliptic equation over the entire domain. Solutions of this equation for differ-
ent parameter ranges illustrate different regimes of response.

Poore, R. Z., United States Geological Survey, St Petersburg, USA, rpoore@usgs.gov;
Richey, J. N., University of South Florida, St Petersburg, USA, jrichey@usf.edu
NORTHERN GULF OF MEXICO CLIMATE VARIABILITY
Available records from the northern Gulf of Mexico (GOM) indicate that significant mul-
tidecadal and century-scale variability in sea-surface temperature (SST) occurred over the 
last 1,400 years.  Mean annual SST varied as much as 30C, and decadal-long excursions to 
cold SST between 1,000 and 150 years ago coincide with minima in sunspot activity indi-
cating that minor variations in solar output are linked to SST change in the Gulf of Mexico.   
Compilation of tree-ring records for the last few hundred years indicates that multi-year-
long droughts periodically occur along the Gulf Coast.  One such drought that affected the 
central and eastern Gulf Coast was centered at about A.D. 1800.  Additional climate and 
environmental records with sufficient age control and sampling density to resolve decadal 
to multidecadal-scale climate variation are needed to refine the history of natural climate 
variability in the northern Gulf Coast in the recent geologic past.  The records are required 
to estimate the range of natural variability that is likely to occur in the next century and to 
help identify and separate natural from anthropogenic-forced changes. 

Popinet, S., National Institute for Water and Atmospheric Research, Wellington, New 
Zealand, s.popinet@niwa.cri.nz;

Stevens, C. L., National Institute for Water and Atmospheric Research, Wellington, New 
Zealand, c.stevens@niwa.cri.nz
FLOW VARIABILITY IN AN ESTUARINE EMBAYMENT WITH MULTIPLE 
HEADLANDS
Observations in Crail Bay, Pelorus Sound, New Zealand in autumn of 2005 showed the 
highly variable nature of transport in embayments with multiple headlands.  These flows 
are compared with spatio-temporally adaptive modelling using Gerris.  We combine 
observations from acoustic current profilers, drifters and temperature gradient micro-
structure during a period when the stratification switched from one where vertical and 
horizontal density gradients persisted to one where only horizontal density gradients per-
sisted.  We found short-term (< 6 hours) horizontal eddy diffusivities of the order of 1 m2 
s-1  and microstructure estimates of the turbulent kinetic energy dissipation rate were in 
the range 10-9-10-7 m2s-3, with an inference being that side-walls strongly influence the 
distribution of this energy transformation.  The modelling supports this and shows that 
headlands play an important role in this energy cascade.  Scaling comparison indicates the 
headlands in Crail Bay have similar effects to those in other systems except that the decay 
times for eddies that are shed are long compared to tidal timescales.

Poppe, L. J., USGS, Woods Hole, USA, lpoppe@usgs.gov;
Ackerman, S. D., Massachusetts CZM, Woods Hole, USA, sackerman@usgs.gov;
Williams, S. J., USGS, Woods Hole, USA, jwilliams@usgs.gov;
Moser, M. S., NOAA, Norfolk, USA, marc.s.moser@noaa.gov;
Stewart, H. F., NOAA, Norfolk, USA, helen.stewart@noaa.gov;
Glomb, K. A., NOAA, Norfolk, USA, kimberly.glomb@noaa.gov>
SEDIMENTARY ENVIRONMENTS AND PROCESSES OF GREAT ROUND SHOAL 
CHANNEL, OFFSHORE MASSACHUSETTS
Multibeam and sidescan-sonar data cover 39.9 sq. km of Great Round Shoal Channel, 
the main passage through shoals at the eastern entrance to Nantucket Sound. These data 
and verification stations show seabed composition and terrain, provide information on 
transport and habitat, and are part of a framework for research and management activities 
along the Massachusetts inner-shelf. Processes of erosion and non-deposition prevail at 
the western channel entrance, off the southeastern tip of Great Round Shoal, and across 
the eastern study area. High-energy environments there prevent Holocene deposition and 
erode finer grained sediments, exposing glacial drift and leaving coarse lag deposits. These 
conditions are especially apparent off the tip of the shoal where large scour depressions 
have formed. Elsewhere, sand waves dominate in areas characterized by coarse bedload 
transport. Barchanoid sand waves, common near the channel axis where Holocene sedi-
ments are thinner, align into elongate fields with bedforms that progressively widen and 
increase in amplitude and complexity eastward. Transverse sand waves with slip faces 
generally oriented eastward dominate along channel edges where sediment supply is 
greater. Barchanoid sand wave orientation and transverse sand wave and obstacle mark 
asymmetry show net transport is predominantly eastward and out of Nantucket Sound. 
Dataset comparisons with existing charts show the shoal tip has propagated over 0.6 km 
southeastward since 1954.

Poretsky, R. S., University of Georgia, Athens, GA, USA, poretsky@uga.edu;
Hewson, I., University of California Santa Cruz, Santa Cruz, CA, USA, hewson@ucsc.edu;
Sun, S., University of Georgia, Athens, GA, USA, shulei@uga.edu;
Moran, M. A., University of Georgia, Athens, GA, USA, mmoran@uga.edu;
Zehr, J., University of California Santa Cruz, Santa Cruz, CA, USA, zehrj@emerald.ucsc.edu
DIEL METATRANSCRIPTOMIC ANALYSIS OF BACTERIOPLANKTON AT 
STATION ALOHA
We used a metatranscriptomic approach to examine differential gene expression in day 
vs. night bacterioplankton assemblages from surface water at Station ALOHA of the 
Hawaiian Ocean Time-series. Following isolation of total RNA and removal of rRNA, 
mRNA was amplified linearly by in vitro transcription and then converted to double-
stranded cDNA for sequencing by 454 pyrosequencing. Sequencing resulted in 130,950 
reads from the night sample and 170,940 reads from the day, about 35% of which was 
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rRNA-derived. Taxonomic binning of the sequences showed a dominance of genes ex-
pressed by Proteobacteria and Cyanobacteria. Expressed gene bins representing several 
taxa of heterotrophic bacteria including the Roseobacter and SAR11 groups indicated a 
significant representation of predicted highly expressed genes, as identified by genomic 
analysis of cultured relatives, in the metatranscriptomic libraries. Statistical comparisons 
of the day vs. night libraries revealed differences in relative representation of COGs and 
KEGG pathways, reflecting the conditions at the time of sampling. Our results demon-
strate the application of environmental metatranscriptomics to the examination of domi-
nant and differential gene expression in marine microbial communities.

Portilla, E., Napier University, School of Life Sciences,Merchiston Campus, 10 Colinton 
road, Edinburgh, United Kingdom, e.portilla@napier.ac.uk;

Tett, P., Napier University, School of Life Sciences,Merchiston Campus, 10 Colinton road, 
Edinburgh, United Kingdom, p.tett@napier.ac.uk;

Gillibrand, P. A., Scottish Association for Marine Science,Dunstaffnage Marine 
Laboratory, Oban, United Kingdom, philip.gillibrand@sams.ac.uk;

Inall, M., Scottish Association for Marine Science,Dunstaffnage Marine Laboratory, Oban, 
United Kingdom, Mark.Inall@sams.ac.uk

CAN FISH FARMING CHANGE MICROPLANKTON COMMUNITY 
COMPOSITION?
Eutrophication involves increased growth of aquatic primary producers leading to an un-
desirable disturbance to the balance of organisms. Eutrophication can be induced by sea-
cage farming of fish, which is increasing in fjords in northern and southern hemispheres. 
We have made a physical-biological model to simulate the impact of fish farm nutrients 
on microplankton (phytoplankton plus pelagic microheterotrophs) in Scottish fjordic 
sea-lochs, aiming to find a safe limit to the lochs’ capacities to assimilate farm waste.  The 
model simulated seasonal cycles during 1975 and 2003 in loch Creran (western Scotland). 
In 1975, prior to fish-farming, Loch Creran had low nutrient levels but a long growth sea-
son with high chlorophyll and a diatom-dominated phytoplankton.  In 2003 a salmon farm 
was adding significant N and P to the loch, but maximum chlorophyll was lower than in 
1975 and the growth season was shorter. The explanation seems to be a shift from diatom 
to flagellate dominance greater than expected from the shift in the N:Si supply ratio. We 
used our model to test hypotheses about the possible causes of this change.

Potter, R. A., University of Alaska Fairbanks, Fairbanks, USA, rpotter@ims.uaf.edu;
Lipa, B. J., CODAR Ocean Sensors, Mountain View, USA, blipa@bayarea.net;
Bray, A. P., University of Alaska Fairbanks, Fairbanks, USA, bray@sfos.uaf.edu;
Weingartner, T. J., University of Alaska Fairbanks, Fairbanks, USA, weingart@ims.uaf.edu
PROCESSING HIGH FREQUENCY RADAR SPECTRA IN THE PRESENCE OF SEA ICE
During the open water seasons of 2005 and 2006, the University of Alaska Fairbanks de-
ployed two High Frequency (HF) Radar systems manufactured by CODAR Ocean Sensors 
on the Prudhoe Bay Oil Fields in Alaska. These systems monitored the nearshore Beaufort 
Sea and were able to have their frequency switched remotely. During the spring break-
up season, while the ice was nearshore, the system ran at 25 MHz, and as the ice moved 
further offshore the frequency was switched to 13 MHz. One of the goals of this deploy-
ment was to see how well the HF Radar worked in varying ice conditions. This was chal-
lenging because the presence of ice causes the normally single first-order peak to be split 
into multiple first-order peaks. Having multiple valid peaks means that the first-order line 
settings need to be optimized depending on environmental conditions (i.e. whether there 
is enough fetch and/or wind for second order echo to be present). Results and examples 
of this optimization as well as surface current data from the field seasons will be presented.

Poulter, D. J., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, djsp@soton.ac.uk;

Robinson, I. S., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, isr@noc.soton.ac.uk

ANALYSIS OF DIURNAL VARIABILITY WITH THE GHRSST HIGH RESOLUTION 
DIAGNOSTIC DATA SET
The GODAE High Resolution Sea Surface Temperature Pilot Project (GHRSST-PP) has com-
missioned the construction of a High Resolution Diagnostic Data Set (HR-DDS) in order to 
better understand the variability in SST data sets from satellite, model and in situ observations 
and analyses. The HR-DDS system is an interactive web based framework intended for user-
defined real time analysis of multiple data sets, in the form of high resolution regional subsets 
with many ancillary data. The HR-DDS system will be introduced with a study relating data 
set resolution to observed peak values of diurnal variability performed by the GHRSST-PP 
Diurnal Variability Working Group. Examples of the use of the HR-DDS will be further dem-
onstrated showing the use of the HR-DDS system to the community.

Poulton, N. J., Bigelow Laboratory for Ocean Sciences, West Boothbay Harbor, USA, 
npoulton@bigelow.org;

Nelson, H., Fluid Imaging Technologies, Yarmouth, USA, harry@fluidimaging.com;
Peterson, K. A., Fluid Imaging Technologies, Yarmouth, USA, kent@fluidimaging.com
AN EVALUATION OF VIABILITY ASSAYS USING A CONTINUOUS IMAGING 
PARTICLE ANALYZER (FLOWCAMÂ®) FOR BALLAST WATER ANALYSIS AND 
REGULATORY COMPLIANCE
A major source of invasive species in aquatic environments is ballast water discharge from 
vessels as they travel from port to port.  A Ballast Water Convention has been adopted 

by the International Maritime Organization that will require vessels to treat discharged 
ballast water limiting the number of viable organisms from entering the environment. The 
FlowCAM is an instrument used for rapid plankton detection and analysis, with the abil-
ity to detect auto-fluorescence (chlorophyll) or stain-induced-fluorescence in organisms. 
The fluorescence is used as a “trigger” for a camera to capture images of target organisms 
within a sample.  The FlowCAM adds a unique capability to the ballast water monitoring 
process by using different stains to determine the viability of organisms in ballast water.  
Compared to traditional microscopic methods which are laborious and plagued by op-
erator error, the value of FlowCAM lies in the feedback the user receives with regard to 
viability. We present results of different viability assays using the FlowCAM, using both 
fluorescent and visual stains, in order to determine how effective these assays are at de-
tecting viable organisms in ballast water.  

Pous, s. p., MNHN, Paris, France, Stephane.Pous@locean-ipsl.upmc.fr;
Ellien, c., MNHN, Paris, France, cellien@mnhn.fr;
Reveillac, e., MNHN, Dinard, France, elodie.reveillac@univ-lr.fr;
Robinet, t., MNHN, PARIS, France, tony.robinet@univ-lr.fr;
Feunteun, e., MNHN, Dinard, France, feunteun@mnhn.fr
MODELING THE TRANSPORT PATHWAYS OF TROPICAL EEL LARVAE IN 
INDIAN OCEAN
The potential migratory routes of tropical eel larvae in the Indian Ocean are assessed 
through the use of a quarter-degree global ocean model ORCA025 implemented by the 
DRAKKAR modelling Group. The eddy-permitting model reproduces mesoscale activ-
ity and seasonal to interannual variability of main dynamic features consistently with 
observations. A lagrangian model, ARIANE, recalculates off-line the pathways of anguillid 
leptocephalus larvaes represented as passive particles. Qualitative analysis of backward 
and forward calculations allows us to identify a possible common spawning area for eels 
recruited in Islands of Mayotte, Mauritius and Reunion, which is consistent with biologi-
cal information on leptocephalus migration behaviour issued from otolith microstructural 
analysis. However the depth of the particles strongly influences the migration pathways 
of eel larvaes in the Mascarene region. The choice of the spawning date is also crucial, 
as strong variability exists on the intra-seasonal and interannual time-scales. Statistical 
analysis of several simulations will be presented in addition to these qualitative results to 
propose most robust hypothesis on spawning areas and migration depths in anguillid eel 
leptocephalus larvae.

Powell, B., University of California Santa Cruz, Santa Cruz, USA, powellb@ucsc.edu;
Moore, A. M., University of California Santa Cruz, Santa Cruz, USA, ammoore@ucsc.

edu;
Arango, H., Rutgers University, New Brunswick, USA, arango@marine.rutgers.edu;
Milliff, R., Colorado Research Associates, Boulder, USA, milliff@cora.nwra.com;
Foley, D., Pacific Fisheries Environmental Lab, Pacific Grove, USA, dave.foley@noaa.gov;
DiLorenzo, E., Georgia Institute of Technology, Atlanta, USA, edl@eas.gatech.edu
DATA ASSIMILATION AND REAL-TIME ENSEMBLE OCEAN FORECASTING IN 
THE INTRA AMERICAS SEA
Using the Regional Ocean Modeling System (ROMS), we have developed a real-time 
4DVAR data assimilation system for the Intra Americas Sea combining in situ velocity 
measurements from the Explorer of the Seas along with satellite surface observations 
(temperature and dynamic height) to generate best estimates of the ocean state for the 
current day. Utilizing the numerous tangent-linear solutions from the data assimilation 
system, we generate a set of orthonormal perturbations applied to the initial conditions 
to generate a two-week ensemble of predictions. This automated assimilative/prediction 
system is now running in an experimentally operational mode aboard the Explorer of the 
Seas. We will discuss the use of the Explorer of the Seas as a platform for real-time model-
ing experiments.

Prager, E. J., Aquarius Reef Base, NURC/UNCW, Key Largo, USA, pragere@earthlink.net
AQUARIUS REEF BASE: ADVANCED UNDERSEA TECHNOLOGY NOW AND FOR 
THE FUTURE
The Aquarius undersea research station has evolved from the programs of the past into a 
state-of-the-art saturation diving facility for science along with synchronous ocean ob-
serving, a test bed for technology development, and advanced communications that now 
allows for telepresence education and outreach events. The habitat program has expanded 
into Aquarius Reef Base, which is composed of the undersea lab, an ocean observing sta-
tion with real-time access via the Internet, and a shorebase. Our partners, such as NASA 
and the Navy, have helped make advanced technologies at Aquarius Reef Base available for 
research, training, and education, and new collaborations with the media are providing ex-
citing avenues for outreach.  We plan to enhance and encourage the use of Aquarius Reef 
Base for undersea technology development, coral reef research, training, and education 
and outreach.  The science program will be directed to meet NOAA’s ocean exploration 
and research needs along with management issues in the Florida Keys National Marine 
Sanctuary and topics of national importance, such as outlined in the nation’s Ocean 
Research Priorities Plan.

Prairie, J. C., Scripps Institution of Oceanography, La Jolla, USA, jprairie@ucsd.edu;
Franks, P. J., Scripps Institution of Oceanography, La Jolla, USA, pfranks@ucsd.edu;
Jaffe, J. S., Scripps Institution of Oceanography, La Jolla, USA, jjaffe@ucsd.edu
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PHYTOPLANKTON SPATIAL DISTRIBTUIONS: THE RANDOM TO CLUMPED 
TRANSITION SCALE
The study of the ocean on scales of less than a meter is intrinsically important to under-
standing plankton ecology, since these are the scales at which individual organisms live, 
move, and perceive their environment. We have developed a bi-spectral planar laser imag-
ing fluorometer (PLIF) system to acquire two-dimensional images of planktonic particles 
that scatter light or contain chlorophyll a. The 9.8 x 13 cm images have 100 µm spatial 
resolution, allowing us to localize individual particles. The PLIF system is mounted on an 
autonomous free-falling vehicle, generating profiles of images as it descends through the 
euphotic zone. Connecting these overlapping images, we will describe the distribution 
of phytoplankton on a continuous range of scales from millimeters to tens of meters. We 
show that the particles are randomly distributed at the smallest scales, but show persistent 
gradients at larger scales. The scale at which this transition occurs has important implica-
tions for the biological and physical mechanisms that drive phytoplankton distributions in 
the euphotic zone.

Prasad, T. G., University of Southern Mississippi, Stennis Space Center, USA, thoppil@
nrlssc.navy.mil;

Hogan, P. J., Naval Research Laboratory, Stennis Space Center, USA, hogan@nrlssc.navy.mil
ON THE MECHANISMS OF EPISODIC SALINITY OUTFLOW EVENTS IN THE 
STRAIT OF HORMUZ
Observations in the Strait of Hormuz (56.08°E, 26.26°N) during 1997-1998 showed sub-
stantial velocity fluctuations, accompanied by episodic changes in the salinity outflow 
events with amplitude varying between 1 and 2 psu on time-scales of several days to a few 
weeks. These events are characterized by a rapid increase in salinity followed by an abrupt 
decline. The mechanisms behind these strong pulses of salinity events are investigated in 
a high-resolution (~1 km) Hybrid Coordinate Ocean Model (HYCOM) with special refer-
ence to the year 2005. In accordance with the observations the simulated salinity events 
are characterized by strong coherence between the enhanced flows in zonal and meridi-
onal directions. We infer that most of the simulated and observed outflow variability is 
associated with the continuous formation of strong mesoscale cyclonic eddies, their origin 
can be traced upstream to around 55.5°E, 26°N. These cyclonic eddies have a diameter 
of about 63 km and have a remnant of Persian Gulf water (PGW) in their core, which is 
eroded by lateral mixing as the eddies propagate downstream at a translation speed of 4.1 
cm s-1. The primary process that acts to generate mesoscale cyclones results from the 
baroclinic instability of the exchange circulation through the Strait of Hormuz induced by 
fluctuations in the wind-stress forcing.

Prater, M. D., University of Rhode Island, Narragansett, USA, mprater9@cox.net;
Rossby, T., University of Rhode Island, Narragansett, USA, trossby@gso.uri.edu;
Soiland, H., Institute for Marine Research, Bergen, Norway, henrik.soiland@imr.no
LAGRANGIAN STUDIES OF WARMWATER PATHWAYS IN THE NORDIC SEAS
Past studies suggest that Atlantic water reaches far into the Nordic Seas along two distinct 
pathways: the Shetland Current (SC)  which feeds the Norwegian Coastal Current (NCC) 
that flows north towards the Barents Sea and Svalbard, and the Norwegian Atlantic Current 
(which continues the Iceland-Faroe Front) which feeds the Norwegian Basin to its west 
and the Fram Strait in the north. Examination of 21 200m-depth RAFOS floats deployed in 
Atlantic waters south of Iceland and the Faroes reveals considerable exchange between these 
two branches, specifically from the NAC to the NCC. Significantly, this exchange manifests 
itself all along the currents, starting already south of the Iceland-Scotland Ridge. Five floats 
drift southeast of the Faroes to join the NCC via the Shetland Current. In the Norwegian Sea 
many floats leaked out of the NAC to join the IFF, even over the imposing topographic relief 
of the Voring Plateau. As a result only two of the 21 floats entering the Nordic Seas drifted 
north along the expected NAC path towards Jan Mayen and the Mohn Ridge.

Pratt, L. J., WHOI, Woods Hole, USA, lpratt@whoi.edu;
Spall, M. A., WHOI, Woods Hole, USA, mspall@whoi.edu
CIRCULATION AND EXCHANGE IN CHOKED MARGINAL SEAS
A simple theory for circulation and exchange in a buoyancy-forced marginal sea with a 
narrow connection to the ocean is developed and tested numerically. Consistent with the 
overall heat and volume balances for the marginal sea there exists a continuous family 
of hydraulically controlled states with critical flow at the most constricted section of the 
strait. Included in this family is a limiting ‘maximal-exchange’ solution that has the mini-
mum temperature difference and maximum volume exchange of all possible solutions. In 
principle, forcing the flow beyond the limit of maximal exchange results in an ‘overmixed’ 
state in which no further changes in the properties of the exchange occur. The exact state 
of exchange for a given forcing, whether maximal or submaximal, can be predicted using 
a theory that assumes energy conservation over a certain path connecting the strait to 
the marginal sea or, in some cases, the ocean. Numerical tests of the prediction for the 
temperature difference and the state of exchange are described. The analytical model is an 
alternative to the Price and Yang (1998) model of marginal sea outflow.

Prescott, R., University of Hawaii, Honolulu, USA, rprescot@hawaii.edu;
Aeby, G. S., University of Hawaii, Honolulu, USA, greta@hawaii.edu;
Richmond, R. H., University of Hawaii, Honolulu, USA, richmond@hawaii.edu
CORAL REEFS IN OAHU, HAWAII: RELATIONSHIPS AMONG WATERSHEDS, 
CHEMICAL POLLUTANTS, AND CORAL DISEASE

To date, only a few of the stressors and pathogens responsible for coral diseases have been 
identified.  Possible causes of some coral diseases may be linked to freshwater input from 
runoff contaminated with pharmaceuticals, pesticides, metals, introduced microorgan-
isms, and antibiotics.  From surveys of 27 sites around the island of Oahu, we provide 
preliminary results that suggest the prevalence of coral disease is higher in enclosed bays 
where chemical contamination appears to be elevated.  Previous studies recorded very 
high levels of Dieldrin and Chlordane in some study sites, as well as trace metals.  Our re-
cent preliminary studies of sediments from enclosed bays and harbors found polynuclear 
aromatic hydrocarbons (PAH) in concentrations ranging from 0.01-0.05 ug/g, Chlordane 
(0.03 ug/g), and Irgarol (40 ng/L).  Diseases were observed in Porties sp. more commonly 
than in Montipora sp. or Pocillopora sp. (p-value  = 0.002).  Further studies will address 
which pollutants are currently present at coral disease study sites, which pollutants may 
lead to higher levels of disease in Hawaiian corals, and if these pollutants alter biofilms 
and coral associated microbial communities, possibly decreasing coral settlement and 
recruitment.

Presto, M. K., U.S. Geological Survey, Santa Cruz, USA, kpresto@usgs.gov;
Storlazzi, C. D., U.S. Geological Survey, Santa Cruz, USA, cstorlazzi@usgs.gov;
Logan, J. B., U.S. Geological Survey, Santa Cruz, USA, jlogan@usgs.gov;
Grossman, E. E., U.S. Geological Survey, Santa Cruz, USA, egrossman@usgs.gov
HYDRODYNAMICS AND THE DISPERSAL OF SUBMARINE GROUNDWATER 
DISCHARGE IN KALOKO-HONOKOHAU NATIONAL HISTORICAL PARK, HAWAII
The impending development for the west Hawaii coastline adjacent to Kaloko-Honokohau 
National Historical Park (KAHO) may potentially alter coastal hydrology and water quality 
in the marine portion of the park and its associated 596 acres of coral habitat. The steep 
slopes, combined with porous substrates and high rainfall at upper elevations, results in 
high rates of submarine groundwater discharge (SGD) to this section of coast. High-resolu-
tion measurements of waves, currents, tides, temperature and salinity were collected from 
November, 2005, through July, 2006, to determine the magnitude, frequency, and variability 
of SGD.   Temperature and salinity measurements depicted the SGD to be ephemeral, lo-
calized, and dependent on the proximity to an active SGD source. Dispersal of SGD due to 
tides was weak, and masked during periods of strong winds and waves.   Strong southwest 
flow driven by large swells in the winter created a pattern of offshore transport and down-
ward mixing, while dispersal from spring-summer Trade wind forcing was predominantly 
alongshore and confined to the surface.  These transport patterns provide information on 
the dispersal and residence time of SGD within KAHO’s coral habitats.

Price, L. M., Messiah College, Grantham, USA, lori.m.price@gmail.com;
Saba, G. K., College of William and Mary Virginia Institute of Marine Science, Gloucester 

Point, USA, graceh@vims.edu;
Steinberg, D. K., College of William and Mary Virginia Institute of Marine Science, 

Gloucester Point, USA, debbies@vims.edu
ZOOPLANKTON GRAZING ON TWO ECOLOGICALLY IMPORTANT HARMFUL 
ALGAL SPECIES IN THE CHESAPEAKE BAY
Dinoflagellates Prorocentrum minimum and Karlodinium venificum are two harmful algal 
bloom species (HABs) of increasing importance in the Chesapeake Bay, yet little is known 
about the grazers that can control their recurring blooms.  We investigated grazing rates 
on both non-bloom and bloom concentrations of these two HABs by various zooplankton 
including the copepod Acartia tonsa, and two heterotrophic dinoflagellates  - Oxyrrhis 
marina and Gyrodinium dominans.  All zooplankton had 5-33 times higher ingestion rates 
when fed bloom concentrations of the HABs compared to non-bloom concentrations.  
Heterotrophic dinoflagellates had the highest weight-specific ingestion rates on P. mini-
mum, averaging 0.4 (non-bloom) and 8.9 (bloom) µgC prey/µgC predator/day compared 
to copepods (0.4 and 2.3, respectively).  While K. venificum was ingested by A. tonsa (0.3 
and 1.2 µgC prey/µgC predator/day), this species was not ingested by the heterotrophic 
dinoflagellates, and grazer mortality occurred.  These results suggest that copepods can 
easily ingest these two harmful algal species and are likely important in controlling these 
blooms.  However, protozoan grazer-HAB dynamics are more complex, suggesting het-
erotrophic microzooplankton may be differentially affected by various harmful species.

Price, R. M., Florida International University, Miami, FL, USA, pricer@fiu.edu;
Stalker, J. C., Florida International University, Miami, FL, USA, jstalker@fiu.edu;
Jolicoeur, J. L., Florida International University, Miami, FL, USA, jean.jolicouer1@fiu.edu;
Smith III, T. J., USGS, St. Petersburg, FL, USA, tom_j_smith@usgs.gov;
Anderson, G. H., USGS-FISC, Homestead, FL, USA, gordon_anderson@usgs.gov;
Engel, V., Everglades National Park, Homestead, FL, USA, Vic_Engel@nps.gov ;
Rudnick, D. T., South Florida Water Management District, West Palm Beach, FL, USA, 

drudnic@sfwmd.g;
Newman, J. M., South Florida Water Management District, West Palm Beach, FL, jmnew-

man@sfwmd.gov
GROUNDWATER INPUTS OF NUTRIENTS TO COASTAL ZONES OF SOUTH 
FLORIDA
Coastal areas are often regions of fresh and brackish groundwater discharge.   This 
groundwater discharge may be important for not only the delivery of water but also nutri-
ents to coastal areas. Along the coastlines of Everglades National Park, seawater intrudes 
into the underlying unconfined aquifer as far inland as 6 to 28 km of the coastline.  This 
results in brackish groundwater to discharge to the overlying freshwater of the Everglades.  
Elevated concentrations of phosphorus in the brackish groundwater represent a previously 
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unidentified source of phosphorus to the oligotrophic Everglades.  This presentation com-
pares the occurrence of brackish groundwater discharge containing nutrients (nitrogen 
and phosphorus) along three coastlines of south Florida. Results indicate a strong positive 
correlation between phosphorus concentrations and salinity in oligotrophic regions such 
as Everglades National Park, but higher concentrations of phosphorus are observed in 
groundwater affected by anthropogenic sources such as along Biscayne Bay.

Pringle, J. M., University of New Hampshire, Durham, USA, jpringle@unh.edu;
Wares, J. P., University of Georgia, Athens, USA, jpwares@uga.edu;
Byers, J. E., University of New Hampshire, Durham, USA, jeb.byers@unh.edu
DARWIN’S DEMON & COASTAL CURRENTS; FITNESS AND LARVAL 
PLANKTONIC DURATION IN THE COASTAL OCEAN.
It has been noted that there are two dominant but divergent strategies pursued by most 
benthic organisms in the coastal ocean: Low fecundity and limited planktonic dispersal, 
and high fecundity, lengthy planktonic duration, and long distance larval dispersal.   Using 
a simple model of coastal ocean circulation and an individual based model of benthic 
organisms, we investigate the evolutionary landscape of different larval strategies.  When 
there is no average coastal current, greater fecundity consistently leads to enhanced fit-
ness.   If there is a mean alongshore coastal flow (as exists in most coastal oceans), and, as 
is likely to be true, longer planktonic duration allows greater fecundity, there can be two 
evolutionarily stable equilibrium - short planktonic duration and low fecundity, and long 
planktonic duration and high fecundity.  These two equilibria only exist for certain com-
binations of larval mortality, growth rate, and ocean circulation parameters. We suggest 
that these results explain the latitudinal gradient in the proportion of species with lengthy 
larval planktonic stages, and suggest how oceanic changes due to global climate change 
will alter the fitness landscape of benthic organisms.

Procise, L. A., Old Dominion University, Norfolk, USA, lprocise@odu.edu;
Mulholland, M. R., Old Dominion University, Norfolk, USA, mmulholl@odu.edu
GRAZING BY THE RED TIDE DINOFLAGELLATE, KARENIA BREVIS: 
IMPLICATIONS FOR BLOOM DYNAMICS
Karenia brevis, the toxic dinoflagellate responsible for massive red tides in the Gulf of 
Mexico, causes fish kills, shellfish poisoning, and acute respiratory irritation in humans. 
Bloom initiation and maintenance has been linked to the physical environment as well as 
potential nutrient inputs. Despite efforts to quantify nitrogen (N) sources fueling these 
blooms, grazing has not been included in nutrient budgets for this species. Many dinofla-
gellates are known to graze; however, grazing by K. brevis on co-occurring picoplankton 
in the Gulf of Mexico has not been examined. Initial laboratory studies have demon-
strated that K. brevis can ingest Synechococcus sp. and a fluorescently labeled bacterium. 
Additional culture and field studies are determining whether in situ grazing contributes 
significantly to the nutrition of K. brevis and whether there are environmental triggers, 
e.g., light or nutrient levels that stimulate grazing. Further work will allow us to assess the 
relationship between K. brevis and co-occurring bacterial and picoplanktonic populations 
in the Gulf of Mexico.

Proshutinsky, A., Woods Hole Oceanographic Institution, Woods Hole, USA, aproshutin-
sky@whoi.edu;

Krishfield, R., Woods Hole Oceanographic Institution, Woods Hole, USA, rkrishfield@
whoi.edu;

Morison, J., University of Washington, Seattle, USA, morison@apl.washington.edu ;
Peralta-Ferriz, C., University of Washington, Seattle, USA, ferriz@u.washington.edu
SEA SURFACE HEIGHT VARIABILITY IN THE BEAUFORT GYRE
In the Beaufort Gyre, sea level (SL) has been measured using bottom pressure recorders 
(BPRs) to investigate tidal parameters and ocean dynamics. These time series (2003-2006) 
were correlated with SL change along Siberian coast and SL measured by BPRs at NPEO 
(North Pole Environmental Observatory). The correlations are relatively good but some 
discrepancies are large and need explanation.  Interestingly, the SL seasonal cycles registered 
at the NPEO and in the Beaufort Gyre resemble the SL seasonal cycle at coastal stations. This 
means that seasonally, the Arctic Ocean experiences practically synchronic changes of its 
volume throughout. What forcing is responsible for the observed seasonal variability of the 
bottom pressure in the Arctic Ocean? One explanation could be associated with the changing 
of the Arctic Ocean volume due to water fluxes via its boundaries. These and other features of 
SL variability in the Arctic Ocean will be discussed in this presentation.

Pruski, A. M., Paris6, Banyuls sur mer, France, audrey.pruski@obs-banyuls.fr;
Desmalades, M., Paris6, Banyuls sur mer, France, martin.d@obs-banyuls.fr;
Escoubeyrou, K., Paris6, Banyuls sur mer, France, escoub@obs-banyuls.fr;
Vetion, G., Paris6, Banyuls sur mer, France, vetion@obs-banyuls.frt;
Lantoine, F., Paris6, Banyuls sur mer, France, lantoine@obs-banyuls.fr;
Gremare, A., Bordeaux, Arcachon, France, gremare@obs-banyuls.fr
ORIGIN AND QUALITY OF SEDIMENTARY ORGANIC MATTER IN THE RHONE 
PRODELTA (GULF OF LYONS, FRANCE)
The Rhône River is the major source of freshwater and terrigenous material to the 
Mediterranean basin. The multi-disciplinary program « Climate and Human-induced 
Alterations in Carbon Cycling at the River seA connection » (CHACCRA) was designed 
to study the fate of nutrients and organic matter delivered by the Rhone River in the pro-
delta and the adjacent shelf. During the first field campaign (April 2007), sediment cores 

were collected in the river mouth and the distal region. The origin and quality of sedimen-
tary organic matter (OM) were assessed using biochemical proxies (pigments, fatty acids, 
total amino acids and bioavailable amino acids…). These biomarkers indicate a strong 
terrestrial signature in the surface sediments from the river mouth. Despite a marked 
offshore decrease of the river inputs, biochemical signatures of terrigenous OM were also 
present in surface sediments of the distal sites. The downcore profiles confirmed the rapid 
mixing and/or burial of terrestrial OM inputs in the sediment. The quality of the OM river 
inputs for the benthic fauna will be discussed.

Puebla, O., McGill University / Smithsonian Tropical Research Institute, Montreal, 
Canada, oscar.puebla@mcgill.ca;

Bermingham, E., Smithsonian Tropical Research Institute / McGill University, Panama 
Citiy, Panama, bermingham@si.edu;

Guichard, F., McGill University, Montreal, Canada, frederic.guichard@mcgill.ca
GENETIC SIGNATURE OF THE SPATIAL SCALE OF DISPERSAL MEDIATED BY 
CORAL REEF FISH LARVAE
The assessment of marine dispersal is a notoriously challenging task, owing notably to 
the difficulty to track dispersing larvae directly. Genetic isolation by distance (IBD) is 
the indirect signature of localized dispersal by excellence, yet population genetics theory 
shows that IBD provides limited information on the scale of dispersal without an ad-
ditional estimate of density over the area where IBD is detected. Here, we use the barred 
hamlet (Hypoplectrus puella, Serranidae) as a model species to assess the scale of dispersal 
in coral reef fishes. Ten hypervariable DNA markers analysed on 854 fish from 15 loca-
tions show that IBD emerges at a scale of 200 km and is maintained until the regional scale 
despite low levels of genetic structure overall. Furthermore, we provide population density 
estimates from both genetic data and SCUBA surveys, allowing an estimation of mean 
squared parent-offspring axial dispersal distance. Our results, complemented with indi-
vidual-based simulations, indicate that coral reef fish larvae tend to disperse within tens of 
kilometres or less, and that this pattern is compatible with low levels of genetic structure 
over thousands of kilometres.

Pujiana, K., Lamont-Doherty Earth Observatory of Columbia University, New York, USA, 
kandaga@ldeo.columbia.edu;

Gordon, A. L., Lamont-Doherty Earth Observatory of Columbia University, New York, 
USA, agordon@ldeo.columbia.edu

INTRASEASONAL FLOW IN MAKASSAR STRAIT
Makassar Strait is the primary path for Pacific water enroute to the Indian Ocean as part 
of the Indonesian Thoughflow. Intraseasonal variability [<90 days] are energetic features 
within the Makassar throughflow. Here we investigate the nature of the intraseasonal vari-
ability, by analysis of along-channel currents observed near 3°S within Makassar Strait and 
at its northern boundary with the Sulawesi Sea. We find that the dominant 50-day vari-
ability within Makassar Strait is amplified at all depths relative to the upstream location at 
the northern entrance to the Strait. The first two EOF indicate transformation of vertical 
profile from the thermocline intensified flow toward the more complex flow regime in 
downstream marked by a depth dependent phase shift. Baroclinic events of the Sulawesi 
Sea is thought to be the source of forcing of 50-day oscillation within thermocline layer 
while the deep layer variability is related to the topographically controlled subsill flow.

Pullen, J., Naval Research Laboratory, Monterey, USA, julie.pullen@nrlmry.navy.mil;
Doyle, J. D., Naval Research Laboratory, Monterey, USA, james.doyle@nrlmry.navy.mil;
May, P., Naval Research Laboratory, Monterey, USA, paul.may@nrlmry.navy.mil
AIR-SEA DYNAMICS DURING THE PHILIPPINES MONSOON
During the summer and winter of 2007 a comprehensive suite of ONR-sponsored ob-
servations focused on the dynamics of straits was deployed in the Philippines region.  
Measurement platforms included moorings, gliders and drifters.  Our companion high 
resolution coupled ocean-atmosphere simulations focus on differentiating the summer 
and winter monsoon conditions and the associated circulations in the ocean.  In particu-
lar, intense wind jets during the winter monsoon drive a field of coastal eddies that migrate 
offshore and reform in the lee of islands.  The signature of these eddies is evident in 
remotely-sensed data.  We conduct a validation of these features using available observa-
tions and explore generating mechanisms, including air-sea interaction.

Py, F., MBARI, Moss Landing, USA, fpy@mbari.org;
Ryan, J., MBARI, Moss Landing, USA, ryjo@mbari.org;
Rajan, K., MBARI, Moss Landing, USA, kanna.rajan@mbari.org;
Fox, M., Univ. of Strathclyde, Glasgow, United Kingdom, Maria.Fox@cis.strath.ac.uk
ADAPTIVE WATER SAMPLING FROM AN AUTONOMOUS UNDERWATER 
VEHICLE BASED ON UNSUPERVISED CLUSTERING
Autonomous Underwater Vehicles are widely used for oceanographic surveys, during 
which data is collected from a multiple sensors. At MBARI we have developed a water 
sampler for our AUV’s, called the Gulper, that can acquire and return samples for labora-
tory analysis triggered based on sensors detecting features of interest. For example, scien-
tists interested in studying the mobilization and transport of shelf sediments would like to 
detect intermediate nepheloid layers. To do so we must extract a model that can identify 
the feature in-situ since we are generally dealing with multiple sensor data. We propose to 
use unsupervised clustering techniques from Machine Learning to extract features from 
past missions that will then be used for onboard classification to autonomously trigger the 
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Gulper. We have deployed this method onboard our AUVâ€™s based on various sensors. 
With 1000000 samples, the clustering algorithm generates 24 clusters including one or 
more characteristic of nepheloid layers. We demonstrate that this generic technique can 
be reliably used for autonomous sampling based on multiple data sources.

Qiao, F. L., The First Institute of Oceanography, SOA, China, Qingdao, China, qiaofl@fio.
org.cn;

Xia, C. S., The First Institute of Oceanography, SOA, China, Qingdao, China, xiacs@fio.org.cn;
Song, Z. Y., The First Institute of Oceanography, SOA, China, Qingdao, China, songroy@

fio.org.cn;
Yang, Y. Z., The First Institute of Oceanography, SOA, China, Qingdao, China, yangyz@

fio.org.nc
FROM THE SURFACE WAVE INDUCED VERTICAL MIXING TO UPPER OCEAN 
CIRCULATION AND CLIMATE CHANGE
The ocean mixing layer (ML) determines the lower atmospheric boundary conditions, 
and controls mass, momentum and energy fluxes across the air-sea interface. Incorrect 
parameterizations of the mixing processes essentially render the atmospheric and oceanic 
dynamics to be either decoupled or coupled incorrectly. As the mixing process is essentially 
an energy balance problem, the surface wave, as the most energetic motion, should play 
a controlling role. Previously, most ocean circulation models have overlooked the role of 
the surface waves. As result, these models have produced insufficient vertical mixing, with 
an under-prediction of the ML depth and an over-prediction of the SST, particularly dur-
ing the summer season. And this deficiency has severely limited the performance of the 
CGCMs and hence the climate studies. To overcome this shortcoming, we have established 
a new parameterization for the wave-induced vertical mixing that will correct the system-
atic error of insufficient mixing. The new scheme has enabled the mixing layer to deepen, 
and an excellent agreement with observed global climatologic data. Different OGCMs such 
as POM, ROMS, HIM show similar improvements, and the CGCMs such as CCSM3 also 
shows amazing achievement, such as the improvements on too cold tongue in tropical 
Pacific, SST deviation in tropical Atlantic and annual cycle in eastern tropical Pacific. The 
surface wave can much improve the performance of climate models on tropical biases.

Qiu, B., University of Hawaii at Manoa, Honolulu, USA, bo@soest.hawaii.edu;
Chen, S., University of Hawaii at Manoa, Honolulu, USA, schen@soest.hawaii.edu;
Hacker, P., University of Hawaii at Manoa, Honolulu, USA, hacker@soest.hawaii.edu
NEW INSIGHTS INTO THE SUBTROPICAL MODE WATER INTERANNUAL 
VARIABILITY FROM THE KESS PROFILING FLOAT PROGRAM
Forty-eight profiling floats have been deployed in the Kuroshio Extension region since 
May 2004 as part of the Kuroshio Extension System Study (KESS) project. By combining 
the float temperature-salinity measurements with satellite altimetry data, this study inves-
tigates the role played by mesoscale eddies in controlling the property changes in North 
Pacific Subtropical Mode Water (STMW). Following a 3-yr period of low eddy activity in 
2002-04, the KE transitioned to a high eddy kinetic energy state in 2005. This transition 
is the result of delayed oceanic response to the 2002 shift in the basin-scale surface wind 
forcing in connection with the Pacific decadal oscillation. By transporting northern-origin, 
high potential vorticity KE water into the recirculation gyre, the enhanced eddy activity af-
fects STMW in two ways: first, it hinders the formation of deep winter mixed layer (hence 
the source for STMW) by modifying the upper ocean stratification and, secondly, it pro-
vides a direct high-PV source to mix with the surrounding low-PV STMW. The eddies’s 
influence upon STMW is observed to be both significant in magnitude and efficient in 
time. Compared to 2004, the PV signal in the core of STMW was reduced by half in 2005 
and this weakening of STMW’s intensity occurred within a period of less than 7 months.  

Qu, T., University of Hawaii at Manoa, Honolulu, USA, tangdong@hawaii.edu;
Du, Y., University of Hawaii at Manoa, Honolulu, USA;
McCreary, J. P., University of Hawaii at Manoa, Honolulu, USA;
Meyers, G., CSIRO Marine Research, Hobart, Australia;
Yamagata, T., University of Tokyo, Tokyo, Japan
BUFFERING EFFECT AND ITS RELATED OCEAN DYNAMICS IN THE 
INDONESIAN THROUGHFLOW REGION
Analysis of results from a high resolution general circulation model confirms the existence 
of a “buffering” effect in the Indo-Australian Basin, in which the upper ocean receives an 
excess of water from February to June and releases it during rest of the year.  A similar, but 
significantly weaker, phenomenon exists in the Indonesian Seas.  The buffering mostly 
results from geostrophic convergence, with the directly wind-driven, Ekman divergence 
playing a role only within the Indonesian Seas.  Upward phase propagation, or equiva-
lently, downward energy propagation, is revealed, indicating the prominent influence 
of remotely forced Kelvin waves originating in the equatorial Indian Ocean.  The model 
demonstrates that these Kelvin waves penetrate as far eastward as the Ombai Strait along 
the southern Indonesian coastal waveguide, and that they have a notable influence on the 
upper-ocean convergence/divergence in the Indo-Australian Basin.  Some of the semian-
nual signal turns northward through the Lombok and Ombai Straits to impact the circula-
tion and thermal structure within the Indonesian Seas.

Quay, P. D., University of Washington, Seattle, USA, pdquay@u.washington.edu;
Peacock, C., University of Washington, Seattle, USA;
Bjorkman, K., University of Hawaii, Honolulu, USA;
Karl, D., University of Hawaii, Honolulu, USA

RATES OF PRIMARY PRODUCTION IN THE OCEAN: A COMPARISON OF 
TRADITIONAL IN-VITRO AND NEWER IN-SITU METHODS
The rate of primary production (PP) at the ALOHA time-series station in the subtropical 
N. Pacific has been estimated using three methods: triple isotopes of oxygen and bottle 
incubations using both 18O-labeled water and 14C-labeled CO2.  Monthly measurements 
for more than a year by each method provide the opportunity to evaluate an in-situ PP 
method with more traditional in vitro PP methods.  Monthly measurements of the dis-
solved O2/Ar gas ratio at ALOHA yield direct estimates of the ratio of net community 
production to gross primary production rates and the export rate of organic carbon.  We 
examine the monthly variability and annual means in PP at ALOHA estimated by the 
three methods in order to evaluate bottle versus in-situ PP estimates and compare these 
results to satellite-based PP estimates.

Quigg, A. S., Texas A&M University at Galveston, Galveston, USA, quigga@tamug.edu;
Kurtz, J. C., U.S. Environmental Protection Agency-Gulf Ecology Division, Gulf Breeze, 

USA, kurtz.jan@epa.gov;
Lehrter, J. C., U.S. Environmental Protection Agency-Gulf Ecology Division, Gulf Breeze, 

USA, lehrter.john@epa.gov
PRIMAY PRODUCTIVITY ESTIMATES IN GULF OF MEXICO WATERS: 
COMPARING IN SITU METHODS (FRRF, FIRE) WITH TRADITIONAL 
TECHNIQUES.
In situ active fluorescence techniques provide rapid estimates of phytoplankton physiology 
and photosynthetic activity, and the ability to make measurements across comprehensive 
spatial (horizontal and vertical) and temporal scales. Fast Repetition Rate Fluorometers 
(FRRFs) have both light and dark chambers, a PAR sensor and are deployable. The 
Fluorescence Induction and Relaxation (FIRe) system can only be used as a bench-top 
instrument, has no PAR sensor, and may be used in continuous underway mode (dark 
chamber only).  On two cruises in the Gulf of Mexico (May and August 2007), parallel 
FRRF, FIRe and traditional 14C primary productivity measurements were made across 
the Louisiana-Texas coastal shelf.  Fv/Fm, the ratio of variable to maximum fluorescence, 
sigma PSII, the functional cross section of PSII and other derived photosynthesis and 
production parameters were compared.  Most FRRF-derived values for Fv/Fm were less 
than 10% different from the corresponding FIRe derived Fv/Fm values. Theoretical and 
empirical calculations were used to characterize phytoplankton community properties in 
situ. These provide useful estimates of primary production that are comparable to mea-
surements made using 14C traditional techniques.

Rabalais, N. N., Louisiana Universities Marine Consortium, Chauvin, USA, nrabalais@
lumcon.edu

ECOSYSTEM KNOWLEDGE LEADS TO SOUND POLICY, OR DOES IT?
Coastal hypoxia research programs provide an ideal opportunity to explore how ecosys-
tem research informs management decisions. Long-running studies have been conducted 
in the Chesapeake Bay and Long Island Sound. The studies in the Gulf of Mexico were 
initiated by the scientific curiosity of a few, then efforts by NOAA in a concerted peer-
reviewed external research effort under NECOP (Nutrient-Enhanced Coastal Ocean 
Productivity). Subsequent legislation to study hypoxia and HABs (HABHRCA, or 
Harmful Algal Blooms and Hypoxia Research and Control Act, 1998) asked for assess-
ments of hypoxia in the Gulf of Mexico and nationwide.  Competitive ecosystem research 
programs led us from early hypotheses concerning increased nitrogen loads in the 
Mississippi River (circa 1973), nutrient enrichment and Gulf of Mexico productivity, fol-
lowed by nutrient over-enrichment and the potential negative effects, including hypoxia. 
Ecosystem research helped inform management of nutrient inputs and their mitigation, 
forecasting capabilities and considerations under climate change. The links among science, 
policy and management decisions are tempered, as always, by stakeholder interests.

Rabouille, C., Laboratoire des Sciences du Climat et de l’Environnement  (LSCE), Gif sur 
Yvette, France, rabouill@lsce.cnrs-gif.fr;

Soltwedel, T., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, tsoltwedel@awi-bremerhaven.de;

Sauter, E., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, esauter@awi-bremerhaven.de;

Schewe, I., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, ishewe@awi-bremerhaven.de;

Sachs, O., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, osachs@awi-bremerhaven.de;

Tengberg, A., GÃteborg University, department of Geochemistry, GÃteborg, Germany, 
anderste@chem.gu.se

RECYCLING OF ORGANIC MATTER IN ARCTIC MARINE SEDIMENTS: 
INVESTIGATIONS AT THE DEEP-SEA LONG-TERM OBSERVATORY 
HAUSGARTEN
The past decades have seen remarkable changes in the Arctic, a key region for the global 
climate. Due to the lack of observations, impacts of these changes on biogeochemi-
cal cycles and Arctic marine ecosystems are largely unknown. During an expedition to 
the deep-sea long-term observatory HAUSGARTEN in July 2007, we investigated the 
biogeochemical recycling of organic matter by performing in-situ and shipboard mea-
surements of oxygen profiles, bacterial activities, and the total sediment oxygen demand. 
Shipboard measurements across the continental margin showed a classical bathymetric 
pattern in biogeochemical recycling with overall low fluxes except for the deepest station 
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(Molloy Hole, 5500 m), which concentrates deposited organic matter produced in the 
HAUSGARTEN area. In-situ oxygen microprofiles were taken by a ROV-operated micro-
profiler at two experimental sites at 2500 m water depth: inside/outside an in-situ flume 
increasing near-bottom current and around a whale carcass deposited to study the effect 
of large food-fall in the deep sea. Perturbation experiments showed interesting und partly 
unexpected pattern, e.g. with the persistence of high organic matter turnover near the 
whale carcass even two years after deposition.

RADAKOVITCH, O., CEREGE- CNRS - Univ. Paul Cezanne Aix Marseille III, Aix en 
provence, France, radakovitch@cerege.fr;

BOURRIN, F., CEFREM- CNRS - Univ. Perpignan, Perpignan, France, bourrin@univ-
perp.fr;

CANALS, M., GRC Geociencies Marines, DEPSGM - Univ. Barcelona, Barcelona, Spain, 
miquelcanals@ub.edu;

DURRIEU DE MADRON, X., CEFREM- CNRS - Univ. Perpignan, Perpignan, France, 
demadron@univ-perp.fr;

ESTOURNEL, C., Laboratoire d’Aérologie- CNRS - Univ. Paul Sabatier, Toulouse, France, 
claude.estournel@aero.obs-mip.fr;

LUDWIG, W., CEFREM- CNRS - Univ. Perpignan, Perpignan, France, ludwig@univ-perp.fr;
PALANQUES, A., ICM Barcelona - CSIC, Barcelona, Spain, albertp@icm.csic.es;
ROUSSIEZ, V., CEREGE- CNRS - Univ. Paul Cezanne Aix Marseille III, Aix en provence, 

France, roussiez@cerege.fr;
ULSES, C., Laboratoire d’Aérologie- CNRS - Univ. Paul Sabatier, Toulouse, France, caro-

line.ulses@aero.obs-mip.fr;
OLLIVIER, P., College Marine Earth Studies- Univ. Delaware, Newark, USA, ollivier@

udel.edu
TRANSPORT AND DEPOSITION OF PARTICULATE MATTER AND 
PARTICULATE METAL ON THE GULF OF LION SHELF : NEW FINDINGS FROM 
LARGE MULTIDISCIPLINARY EXPERIMENTS
New findings were obtained during the last five years on particulate matter and particulate 
heavy metal transport, deposition and export on the Gulf of Lion’s continental margin 
(France, Mediterranean Sea). This talk will summarize these results from several French 
(PNEC, ORME) and European (REMOTRANS, EUROSTRATAFORM) programs com-
bining multidisciplinary observations (sedimentology, hydrodynamic, geochemistry) and 
numerical modeling. The presentation deals with: suspended particulate matter and metal 
inputs by the Rhone  (one of the two largest  river of the Mediterranean sea) and smaller 
mountainous rivers, accumulation rates on the shelf, resuspension processes and fluxes 
induced by trawling or natural events, export of particulate matter and metal to the conti-
nental slope. The role of prodeltas as primary sinks of fluvial material, and that of extreme 
events-  such as floods, storms and dense water cascading - on the particulate matter  
exchanges between the different interfaces of this coastal system will be emphasize.

Radenac, M. H., LEGOS/IRD, Toulouse, France, radenac@legos.obs-mip.fr;
Menkes, C., LOCEAN/IRD, Noumea, New Caledonia, christophe.menkes@noumea.ird.

nc;
Eldin, G., LEGOS/IRD, Toulouse, France, eldin@legos.obs-mip.fr;
Faure, V., IRD, Noumea, New Caledonia, faure@noumea.ird.nc;
Dagorne, D., IRD, Brest, France, dagorne@ird.fr;
Zakharova, E., LEGOS, Toulouse, Finland, zaza@legos.obs-mip.fr;
Gorgues, T., University of Washington, Seattle, USA, tomgorg@u.washington.edu;
Marchesiello, P., LEGOS/IRD, Noumea, New Caledonia, marchesiello@noumea.ird.nc;
Messie, M., MBARI, Moss Landing, USA, monique@mbari.org
OCEANIC SEASONAL VARIABILITY NORTH OF PAPUA NEW GUINEA: AN 
INTEGRATED APPROACH
SeaWiFS chlorophyll imagery suggests that advection of nutrient- and phytoplankton-rich 
waters from the west may explain the chlorophyll increase in the warm pool during the 
2002 El Niño event. A potential source is from the upwelling north of Papua New Guinea. 
In order to determine its structure and variability, we used multiple satellite data to infer 
the response of surface chlorophyll, sea surface temperature, and sea level anomaly to sea-
sonal wind reversal. The ROMS (Regional Oceanic Modeling System) has been coupled to 
the biogeochemical model PISCES (Pelagic Interaction Scheme for Carbon and Ecosystem 
Studies) to assess biological processes at work and to evaluate the relative contributions 
of horizontal and vertical processes. Results highlight two seasons. The surface current is 
north-westward when south-east trade winds prevail and advection of nutrient-rich water 
toward the equator may enhance phytoplankton growth downstream. It reverses during 
the north-east monsoon (December-March) which favors upwelling along the PNG coast 
and may also result in enhanced phytoplankton in the warm pool. Additional interannual 
experiments are performed during the QuickSCAT period to understand such chlorophyll 
variations during El Niño.

Radko, T., Naval Postgraduate School, Monterey, USA, tradko@nps.edu
ORIGIN AND DYNAMICS OF THERMOHALINE STAIRCASES
This study explores the dynamics of thermohaline staircases, frequently formed in the 
regions of active double-diffusive convection.  We separately consider two distinct 
double-diffusive regimes: (i) diffusive layering, which is generally observed in high-lati-
tude regions, particularly in the Arctic and (ii) salt finger staircases, more common in 
the mid-latitude oceans.  In both cases, we discuss the mechanism for the formation and 
maintenance of thermohaline staircases in terms of a combination of the direct numeri-

cal simulations, analytical considerations, and data analysis.  It is argued that steps in the 
vertical temperature and salinity profiles are caused by the parametric variation of the 
heat/salt flux ratio, which leads to an instability of the equilibrium with smooth stratifica-
tion.  We explain the evolutionary patterns of the numerically simulated staircases by 
considering the secondary instabilities of a series of identical interfaces.  A simple theoreti-
cal model is developed which predicts the average step height in fully developed staircases 
and its dependencies on the large-scale environmental parameters.  We find that the key 
aspects of the theoretical model are consistent with the observations of diffusive staircases 
in Beaufort Gyre and salt finger staircases in tropical Atlantic.

Rafael J. Benítez-Joubert, R. J., Institute for Tropical Ecosystem Studies / University of 
Puerto Rico-Río Piedras, San Juan, Puerto Rico, rafjbenjoub@gmail.com;

Jorge R. Ortiz-Zayas, J. R., Institute for Tropical Ecosystem Studies / University of Puerto 
Rico-Río Piedras, San Juan, Puerto Rico, jorgeortiz_ites@yahoo.com

ESTIMATING  REAERATION RATES IN TROPICAL SALT-WEDGE ESTUARIES: A 
COMPARISON OF METHODS
Estuarine metabolism studies are extremely scarce in tropical developing islands.  Some 
estuaries in densely populated tropical islands such as Puerto Rico are affected by sewage 
discharges, most with some level of treatment.  The effects of these sewage discharges on 
the rates of estuarine respiration and photosynthesis are largely unknown, particularly 
in the tropics.  Precise measurements of reaeration rates in salt-wedge estuaries are ex-
tremely important in order to develop acceptable estimates of the estuarine metabolism.  
The size of the estuary, depth, wind velocity and tidal amplitude are important factors that 
control gas exchange across the air-water interphase.  In this work we report reaeration 
rates of three salt-wedge tropical estuaries measured with the chamber method described 
by Kremer  (2003) and  the estimation method of Caffrey (2003); an initial step in metabo-
lism studies being conducted in tropical estuaries in Puerto Rico.

Raggi, L., Max-Plank Institut for Marine Microbiology, Bremen, Germany, lraggi@mpi-
bremen.de;

Boetius, A., Max-Plank Institut for Marine Microbiology, Bremen, Germany, aboetius@
mpi-bremen.de;

Escobar, E., Universidad Nacional Autonoma de Mexico , Mexico city, Mexico, escobri@
mar.icmyl.unam.mx;

Dubilier, N., Max-Plank Institut for Marine Microbiology, Bremen, Germany, ndubilie@
mpi-bremen.de

POSSIBLE HYDROCARBON-DEGRADING ENDOSYMBIONT IN 
BATHYMODIOLUS HECKERAE, A MUSSEL FROM CHAPOPOTE, AN ASPHALTIC 
SEEP IN THE GULF OF MEXICO
Chemosynthetic life was recently discovered at Chapopote, in the southern Gulf of 
Mexico at 3000 m water depth. At this site, lava-like flows of solidified asphalt cover a 
large area that also includes oil seeps and gas hydrate deposits. In this study, molecular 
methods were used to characterize the symbioses of the mussels and tubeworms col-
lected from this site. We identified one of the two mussel species found at Chapopote as 
Bathymodiolus heckerae based on its cytochrome oxidase I sequence. Using comparative 
16S rRNA sequence analysis and fluorescence in situ hybridization, we found that this 
host harbors the well known sulfur- and methane-oxidizing symbionts commonly found 
in many other Bathymodiolus species. Unexpectedly, we discovered a novel third symbi-
ont phylotype that is closely related to hydrocarbon degrading Cycloclasticus bacteria. The 
discovery of a novel symbiont that may be able to use hydrocarbons as an energy source 
is particularly intriguing because until now only methane and reduced sulfur compounds 
have been identified as energy sources in chemosynthetic symbioses. The large amounts 
of hydrocarbons available at Chapopote would provide these mussel symbioses with a rich 
source of nutrition.

Ragueneau, O., Institut Universitaire Européen de la Mer, Plouzané, France, Olivier.
Ragueneau@univ-brest.fr;

Moriceau, B., MSRC, University of Stony Brook, Stony Brook, USA, bmoriceau@notes.
cc.sunysb.edu ;

Dittert, N., MARUM, Bremen University, Bremen, Germany, ndittert@uni-bremen.de
SI-BASED RECONSTRUCTION OF THE CARBON BIOLOGICAL PUMP
Our ability to understand and predict the role of the ocean in the global carbon cycle and 
its response to climate change strongly depends upon our capacity to model the function-
ing of the biological pump at the global scale. The complexity of the processes that take 
place in the mesopelagic zone and the difficulties in flux measurement at these depths 
complicate this capacity. Here, we combine in vitro diatom-silica dissolution experiments 
with regional budgets of Si and C fluxes to reconstruct at global scale, the efficiency of the 
biological pump. We show that this efficiency increases with seasonality rather than pri-
mary production and is strongly modulated by the depth of the winter wind mixed layer. 
An algorithm is applied to Longhurst’s biogeochemical provinces to derive a global esti-
mate of the biological pump, therefore based on a semi-mechanistic approach. The general 
applicability of such a semi-mechanistic algorithm is discussed, emphasizing the need to 
understand better Si and C interactions in sinking particles, and the role of the mesope-
lagic food web in modifying these interactions and the associated Si and C fluxes.

Rahter, B. A., Florida State University, Tallahassee, USA, rahter@ocean.fsu.edu;
St. Laurent, L., Florida State University, Tallahassee, USA, lous@ocean.fsu.edu;
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TURBULENT MIXING IN THE MIXED LAYER/THERMOCLINE TRANSITION 
LAYER
The oceanic mixed layer is the dynamically active boundary layer linking atmospheric 
forcing to the circulation of the ocean interior. By its very definition, the mixed layer is a 
region of intense mixing, where turbulence supplied by wind and wave energy homog-
enizes the vertical distributions of temperature and salinity down to depths of O(100) m. 
Below the mixed layer, in the upper layers of the stratified thermocline, turbulent energy 
levels are greatly reduced. The transition between these regions is usually assumed to 
take place abruptly at the mixed-layer base. However, observations suggest that enhanced 
turbulence penetrates significantly into the stratified water just below the mixed layer. 
Here, we present an examination of turbulence data collected during 30-days of steady 
wind-forcing in the sub-tropical North Atlantic. These data will allow for direct estimates 
of diffusivity and diapycnal flux occurring in the mixed layer/thermocline transition layer. 
This analysis establishes statistics for turbulence dissipation levels occurring just below the 
mixed layer, which have not been previously documented. A preliminary analysis suggests 
that the transition layer often extends 30 m below the mixed layer base, and that diabatic 
fluxes in this region are 3 times greater than in the thermocline under normal surface 
forcing conditions. Exceptional forcing events, such as the passage of storms, likely lead to 
an even stronger enhancement of fluxes.

Raimonet, M., IUEM-UBO UMR-CNRS 6539, Plouzane, France, melanie.raimonet@
univ-brest.fr;
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Regnier, P., Utrecht University , Utrecht, Netherlands, pregnier@geo.uu.nl;
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Moriceau, B., IUEM-UBO UMR-CNRS 6539, Plouzane, France, moriceau@univ-brest.fr;
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Chauvaud, L., IUEM-UBO UMR-CNRS 6539, Plouzane, France, laurent.chauvaud@

univ-brest.fr
BENTHIC-PELAGIC COUPLING IN THE BAY OF BREST (FRANCE): NEW 
INSIGHTS FROM A COUPLED PHYSICAL-BIOLOGICAL MODEL
Functioning of the ecosystem of the Bay of Brest (France) is controled both, by hydrody-
namical processes as the bay is a macrotidal system, and by biological processes which are 
dominated by the activity of an invasive benthic filter feeder, a slipper limpet (Crepidula 
fornicata). A coupled physical-biological model is used to represent the influence of these 
interactions on the phytoplankton dynamics, with a focus on benthic-pelagic coupling. 
The selected spatial resolution allows resolving the heterogeneous density distribution 
of the slipper limpet in the Bay and its implication for spatial variations of benthic fluxes.  
This heterogeneity is not reflected in the pelagic dynamics because transport and mixing 
homogenize the distributions of nutrients and biomasses. Validation of the model is done 
on stocks and, in an original way, on rates (benthic recycling, carbon and silicon uptake). 
In a prognostic scenario which forecasts the impact of removing the invasive benthic filter 
feeders, the silicic acid efflux at the sediment-water interface is reduced by 63% and a 
pronounced algal bloom of dinoflagellates, potentially harmful, develops in late summer.  

Raineault, N. A., Rutgers University, New Brunswick, USA, Raineault@marine.rutgers.edu;
Nordstrom, K. F., Rutgers University, New Brunswick, USA, Nordstro@marine.rutgers.edu;
Jackson, N. L., New Jersey Institute of Technology, Newark, USA, Jacksonn@njit.edu
EFFECTS OF BULKHEADS ON ESTUARINE BEACH SWASH ZONE 
CHARACTERISTICS
Bulkheads are common structures on estuarine shorelines. These structures fragment and 
truncate the shoreline causing wave and swash reflection that alters swash zone dynamics 
and beach morphology. Topographic profiles, sediment cores, and sediment activation 
depth measurements were taken at two bulkhead sites and a control site 9-22 June 2007 
at Fortescue, New Jersey to characterize beach changes. Video records of swash-bulkhead 
interactions are used to provide process explanations. Results reveal the topographic vari-
ability and depth of sediment activation in front of bulkheads that occur when the wave and 
swash energies become concentrated in a narrower zone than on unbulkheaded beaches.

Rainville, L., University of Washington / APL, Seattle, USA, lrainville@whoi.edu;
Jayne, S. R., Woods Hole Oceanographic Inst., Woods Hole, USA, sjayne@whoi.edu
EVOLUTION OF THE NORTH PACIFIC SUBTROPICAL MODE WATER DURING KESS
The mooring and float observations collected during the Kuroshio Extension System 
Study (KESS) show that the formation of Subtropical Mode Water (STMW) is a highly 
variable process in both space and time. Global high-resolution numerical simulations 
confirm that the strength of atmospheric air-sea heat fluxes are the dominant factor con-
trolling the volume of STMW formed for a given year, but the formation is dominated 
by episodic events with time scales of days that can be directly related to wind storms 
frequently coming from the northwest.  One-dimensional mixed-layer models also sug-
gest that enhanced vertical diffusivity values in the upper ocean are necessary during the 
summer and fall to describe accurately the evolution of the mixed layer depth and top of 
the STMW layer. Our observations elucidate the causes of this enhanced mixing and the 
impacts it has on the evolution of the STMW.

Ralston, D. K., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, dral-
ston@whoi.edu;

Geyer, W. R., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, rgeyer@whoi.edu;
Lerczak, J. A., Oregon State University, Corvallis, OR, USA, jlerczak@coas.oregonstate.edu;
Scully, M. E., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, mscully@

whoi.edu
SALT FLUX AND TURBULENT MIXING IN AN ESTUARY WITH STRONG 
STRATIFICATION AND COMPLEX BATHYMETRY
Strong tidal and river forcing in the Merrimack River (MA) estuary makes conditions highly 
unsteady at tidal timescales, and along- and across-channel bathymetric variability presents sig-
nificant spatial complexity: constriction at the mouth, bedrock constraints upstream, and broad, 
intertidal shoals surrounding a narrow, deep channel in between.  A sharp salinity front advects 
tidally from the coastal ocean through a series of sills and constrictions, and strong stratification 
inhibits vertical mixing.  Because of the complex bathymetry and strong salinity gradients, the 
Merrimack offers significant challenges for numerical modeling.  We have applied the Finite 
Volume Coastal Ocean Model (FVCOM) to simulate conditions in the estuary, and compare 
model results against extensive field observations that include salinity and velocity time series 
and intensive hydrography.  We evaluate observed and modeled estuarine salt flux mechanisms, 
and find that results compare favorably.  We also evaluate turbulence and buoyancy flux in 
regions of intense mixing, and compare with observations from an instrument array that mea-
sures turbulence at multiple elevations above the bed.  With the model, we relate local mixing 
measurements to integrated changes in potential energy in the estuary.

Ramage, L., University of Strathclyde, Glasgow, United Kingdom, l.ramage@strath.ac.uk;
Cunningham, A., University of Strathclyde, Glasgow, United Kingdom, a.cunningham@

strath.ac.uk;
McKee, D., University of Strathclyde, Glasgow, United Kingdom, david.mckee@strath.ac.uk
MODELLING UNDERWATER LIGHT FIELDS IN SHELF SEAS: IMPLICATIONS FOR 
PRIMARY PRODUCTION MODELLING.
Absorption and scattering by dissolved and particulate materials in shelf seas influence 
the attenuation of light in the water column. These effects are most pronounced in coastal 
regions where the light available for phytoplankton absorption may be limited by the pres-
ence of sediment and coloured dissolved organic matter. Quantification of the underwater 
light field is therefore a key element in primary production modelling. Most existing models 
were devised for oceanic conditions and make simplifying assumptions about the under-
water light field leading to inaccuracies in primary production calculations. Consequently 
a forward model has been devised for optically complex shelf seas which allows prediction 
of the underwater light field from constituent concentrations and specific inherent optical 
properties. This model was applied to the Irish Sea where an extensive data set and a re-
gionally tuned ocean colour algorithm were available. Chlorophyll concentrations and dif-
fuse attenuation coefficients for downward irradiance were determined from satellite mea-
surements of water leaving radiance and an empirical relationship was established between 
Kd490 and euphotic depth which allowed euphotic depths to be estimated from space.

Ramlal, P. S., Fisheries and Oceans Canada, Winnipeg, Canada, RamlalP@dfo-mpo.gc.ca;
Kling, H. J., Algal Taxonomy and Ecology Inc, Winnipeg, Canada, hkling@mts.net;
Buat, P., Fisheries and Oceans Canada, Winnipeg, Canada, pbuat@netscape.ent
A COMPARISON OF TAXONOMIC AND ALGAL ACTIVITY FROM THE BBE 
FLUOROPROBE WITH DIRECT TAXONOMIC AND GAS FLUX MEASUREMENTS 
IN THE CANADIAN COASTAL BEAUFORT SEA
In July and August of 2007, as part of our ongoing work on the ecosystem of the Mackenzie 
Shelf we conducted surveys near Cape Bathurst and Herschel Island on board the CCGS 
Nahidik.   As part of the program, continuous measurements were made at the 2 m depth using: 
(1) a bbe Algal Online Analyzer (AOA) fluoroprobe; and (2) a “gas box” designed and built in 
our laboratory.  The AOA was used to determine total chlorophyll concentration, concentra-
tion of five algal groups, activity of these algal groups and the detection of “yellow substance” or 
dissolved organic matter.  In the “gas box”, water was pumped through a gas permeable, water 
impermeable exchanger that allows a gas-filled loop to come to equilibrium with the gases in the 
water. The partial pressure of these gases circulated past the various detectors: a non-dispersive 
IRGA for CO2, an O2 sensor, and a CH4 sensor.   These data can be used for subsequent flux 
estimates. Material was collected for taxonomic algal identification.  The results, strengths and 
weaknesses of using these instruments in the Beaufort Sea will be discussed.

Ramos, R. J., University of Miami, Rosenstiel School of Marine and Atmospheric Science, 
Miami, USA, rramos@rsmas.miami.edu;

Graber, H. C., University of Miami, Rosenstiel School of Marine and Atmospheric Science, 
Miami, USA, hgraber@rsmas.miami.edu;

Lund, B., University of Miami, Rosenstiel School of Marine and Atmospheric Science, 
Miami, USA, blund@rsmas.miami.edu;

Caruso, M., University of Miami, Rosenstiel School of Marine and Atmospheric Science, 
Miami, USA, mcaruso@rsmas.miami.edu;

Williams, N., University of Miami, Rosenstiel School of Marine and Atmospheric Science, 
Miami, USA, nwilliams@rsmas.miami.edu

DETERMINATION OF INTERNAL WAVE PROPERTIES FROM X-BAND RADAR 
OBSERVATIONS
As part of the Nonlinear Internal Wave Initiative (NLWI) a variety of instrumentation 
were deployed on the continental shelf offshore New Jersey in summer of 2006. The 
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experimental effort was aimed to understand the impact of nonlinear internal waves on 
acoustic propagation and scattering in shallow water. Two surface sampling X-Band radar 
(WaMoS) systems were installed on board the research vessels R/V Knorr and the R/V 
Oceanus that were tracking internal waves in the area during the experiment. The R/V 
Knorr sampled in short-pulse mode, while the R/V Oceanus sampled in medium-pulse 
mode. Both ships measured several internal wave events. The estimated properties from 
these measurements are compared to theoretical values and evidence of changes in these 
properties as the solitons propagate into shallower water is explored.

Ramp, S. R., CeNCOOS / MBARI, Moss Landing, CA, USA, sramp@mbari.org;
Bahr, F. L., Naval Postgraduate School, Monterey, CA, USA, flbahr@nps.edu;
Tang, T. Y., National Taiwan University, Taipei, Taiwan ROC, tyt@ntu.edu.tw;
Yang, Y. J., Chinese Naval Academy, Kaohsiung, Taiwan ROC, yjyang@mail.cna.edu.tw
SEASONAL VARIABILITY OF THE NONLINEAR INTERNAL WAVE (NLIW) FIELD 
IN THE NORTHEASTERN SOUTH CHINA SEA
The Windy Islands Soliton Experiment (WISE) was conducted from April 2005 - May 
2006 in the northeastern South China Sea.  The cross-basin transect included one moor-
ing in the Luzon Strait, two in the deep basin, one on the continental slope, and two on 
the continental shelf.  CTD transects were collected on five deployment and recovery 
cruises to map the seasonal variability of the stratification.  Sampling was conducted at 3 
minute intervals or less to resolve the large-amplitude, high-frequency motions.  The most 
striking feature of the annual time series was the complete absence of NLIW motions 
during December - February.  Individual wave packets could be traced rigorously back to 
specific beats of the Luzon Strait tide.  Since the winter tide was as strong or stronger than 
the rest of the year, the lack of propagating waves is attributed to seasonal changes in the 
stratification at the generation sites and/or along the propagation path.  There were no 
other obvious seasonal signals, the monthly wave amplitude variability being dominated 
instead by large-scale north/south advection of the northwestward-propagating wave 
packets imbedded in the mesoscale currents.

Randle, N. R., Eckerd College, Saint Petersburg, USA, randlenj@eckerd.edu;
Hastings, D. W., Eckerd College, Saint Petersburg, USA, hastindw@eckerd.edu;
Flower, B. P., University of South Florida, College of Marine Science, St. Petersburg, USA, 

bflower@marine.usf.edu
ASSESSING THE INTEGRITY OF A STRATIGRAPHIC SEQUENCE USING 
PAIRED AMS RADIOCARBON DATES ON PLANKTONIC FORAMINIFERA: 
DEVELOPMENT OF A HIGH-RESOLUTION CHRONOLOGY
Downslope transport is a risk in areas with high sedimentation rates such as Orca Basin. 
One hypothesis suggests robust tests would preferentially survive resedimentation pro-
cesses and dissolution compared to more fragile species, leading to anomalous age dates 
[Broecker et. al., 2006]. Core MDO2-2550 is a 9.09m gravity core from Orca Basin, ideally 
suited to test this hypothesis and to record deglacial meltwater pulses into the Gulf of 
Mexico. Anoxic bottom water prevents bioturbation, resulting in laminated sediments. 
AMS radiocarbon ages on relatively fragile and dissolution susceptible Globerinoides 
ruber samples were compared with the more robust species Neogloboquadrina dutertrei, 
using the same reservoir age correction. Except for one interval, the paired ages showed 
no significant difference, within analytical error. Based on AMS radiocarbon dates taken 
every 10cm the sedimentation rate is ~50cm/ky which demonstrates a continuous record. 
Using paired AMS radiocarbon dates and generating a high-resolution chronology verifies 
the integrity of the stratigraphic sequence from 290-616cm.

Rankin, T. L., RSMAS, University of Miami, Miami, USA, trankin@rsmas.miami.edu;
Sponaugle, S., RSMAS, University of Miami, Miami, USA, ssponaugle@rsmas.miami.edu
TEMPERATURE EFFECTS ON EARLY LIFE HISTORY TRAITS AND POPULATION 
REPLENISHMENT OF A REEF FISH
Temperature is a primary factor influencing growth during the early life of fishes, and growth-
related processes can affect the magnitude and composition of recruitment events and early 
juvenile survival. To elucidate the effects of temperature and growth-related processes on 
recruitment and post-settlement survival, 16 monthly cohorts of newly settled bicolor dam-
selfish Stegastes partitus were sampled in the upper Florida Keys, USA over multiple years. 
Late-stage larvae were collected in light traps and juveniles were censused and collected im-
mediately after settlement and over sequential three-day periods. Otolith analysis was used to 
determine timing of hatching, pelagic larval duration (PLD), timing of settlement, larval and 
juvenile growth rates (otolith increment widths), and size-at-age. Mean near-reef water tem-
perature explained a significant portion of variation in PLD and growth during late larval and 
early juvenile life. Comparison of overall mean traits among cohorts indicated that survivors 
generally had longer PLDs, were larger at settlement, and grew more slowly during the first 
six days of juvenile life. Global increases in water temperature may therefore have important 
consequences for population dynamics and population connectivity.

Rao, A. F., Woods Hole Oceanographic Institution, Woods Hole, USA, arao@whoi.edu;
Gonneea, M. E., Woods Hole Oceanographic Institution, Woods Hole, USA, mgonneea@
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NUTRIENT BIOGEOCHEMISTRY OF A KARST AQUIFER SYSTEM AND ITS 
INFLUENCE ON THE COASTAL OCEAN IN THE NORTHERN YUCATÃ N 
PENINSULA, MÃ‰XICO
Submarine groundwater discharge (SGD) contributes significant nutrient fluxes to the 
coastal ocean, which are controlled by inputs to coastal aquifers and geochemical process-
es that alter aquifer fluid composition in the freshwater-seawater mixing zone (recently 
termed the “subterranean estuary”, STE). The diversity of STEs in hydrogeologic form and 
biogeochemical function remains largely unexplored, especially in the tropics and karstic 
regions. The Yucatán Peninsula is a low-relief carbonate platform with coastal mangrove 
forests and karst geology that permits fast rainfall infiltration, minimal surface flow, and 
high SGD. Field sampling conducted in May 2007 revealed the geochemical composition 
of surface water and porewater in two coastal lagoons and aquifer fluids in cenotes, wells, 
and submarine springs. Measurements indicate that nutrient (N, P, Si) biogeochemistry in 
this coastal aquifer is governed by anthropogenic inputs to the thin freshwater lens, sorp-
tion onto aquifer solids, and mixing with saline water in the underlying seawater intrusion 
and in STEs. We report groundwater-derived nutrient fluxes to the coastal ocean esti-
mated using radiogenic tracers of SGD and compare our findings in this region with other 
hydrogeologic settings.

Rao, S. A., University of New Hampshire, Ocean Processes and Analysis Laboratory, 
Durham, USA, sai27@unh.edu;

Austin, J. A., University of Minnesota, Large Lakes Observatory, Duluth, USA, jaustin@
d.umn.edu;

Pringle, J. M., University of New Hampshire, Ocean Processes and Analysis Laboratory, 
Durham, USA, jpringle@unh.edu

THE ROLE OF CHESAPEAKE BUOYANT PLUME IN OBSERVED RELAXATION OF 
THE UPWELLING FRONT
The response of the upwelled front to relaxation of upwelling winds is examined us-
ing data from the Coastal Ocean Processes Pilot program conducted in Duck, North 
Carolina (100 km south of the mouth of Chesapeake Bay). Initial modeled results show 
the upwelled front appears to relax back towards the shore on a time scale of ≈ 2 days 
after the wind relaxes. We argue that the observed relaxation of the upwelled front south 
of Chesapeake Bay is in part governed by the buoyant estuarine plume from the bay using 
a simple numerical model and observations from the CoOP Duck Project. Observations 
show the Chesapeake plume has an alongshore propagation speed of 0.55 m s-1 and the 
plume front reaches the study area in ≈ 2 days. We examine this using 3 arrays of cross-
shore CTDs and numerical analysis to show the relaxation time scales for each array is 
dependent on the plume propagation speed and alongshore distance from Chesapeake 
Bay. A simplified numerical model will define the mechanism by which the plume leads to 
apparent frontal relaxation.

Rasmussen, L. L., Integrative Oceanography Division, Scripps Institution of 
Oceanography, La Jolla, USA, raz@ucsd.edu;
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LARVAL CONNECTIVITY IN A DYNAMIC DOMAIN: LIMITATIONS AND 
ADVANTAGES OF A COMBINED MODELING-FINGERPRINTING APPROACH
To assess population connectivity of many coastal species, models must extend into dy-
namic inner shelf regions and simulate processes forced by small-scale variations in to-
pography, wind fields, and source inputs.   This zone typically falls between the domains of 
most nearshore and coastal studies, despite its importance for biological connectivity and 
sustainability. We present an interdisciplinary study employing a small-scale circulation 
model developed to test mussel larvae transport hypotheses and conduct sensitivity analy-
sis of physical parameters that may affect connectivity on scales of order 10-100 kilome-
ters. The domain is characterized by highly variable wind fields with significant influence 
from remote winds, and we explore effects and limitations of available forcing products 
on circulation and connectivity results.   Model experiments are also combined with local 
demographics and elemental analysis of juvenile mussels which show distinct spatial pat-
terns.  Combining modeling and elemental fingerprinting enables more detailed analysis 
of connectivity in a dynamic area and better identification of modeling and data gaps.

Rasmussen, T. S., University of Copenhagen, Copenhagen, Denmark, tar@dmi.dk;
Kliem, N., The Danish Meteorological Institute, Copenhagen, Denmark, nk@dmi.dk
THE PERFORMANCE OF A REGIONAL COUPLED OCEAN/SEA ICE MODEL IN 
THE NARES STRAIT
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A simulation of the climate around Greenland has been made with HIRHAM (The 
Danish Meteorological Institute’s atmospheric climate model) for a period of 100 years. 
The result from this simulation has been used to force a regional coupled ocean and sea 
ice model (HYCOM+CICE) at the surface. The region considered is Nares Strait, Lincoln 
Sea and the Baffin Bay. The lateral boundaries of HYCOM and CICE have been relaxed 
towards a global model. The purpose of this study is to investigate the coupled systems 
ability to model the hydrography and the sea ice distribution and to investigate the fresh-
water flux through the Nares Strait. The Nares Strait is expected to be a demanding test 
area for both the ocean and sea ice model with mixing of different water masses, building 
up an ice bridge, and formation of polynias. This talk will focus on the flux of water and 
sea ice through the Nares strait. The sea ice fluxes will mainly be compared to satellite im-
ages. The implementation of boundary conditions in CICE will also be discussed.

Rau, G. H., University of California, Institute of Marine Sciences, Santa Cruz, USA, rau4@
llnl.gov

ELECTROCEMICAL PRODUCTION OF OCEAN ALKALINITY FOR CARBON 
DIOXIDE AND ACID MITIGATION, AND HYDROGEN GENERATION
Absorption of CO2 by the ocean can be increased by the addition of alkalinity, e.g., Ca(OH)2 
derived from the thermal calcination of limestone (Kheshgi, 1995). Diluted in the ocean 
(to pH<9) this alkalinity will react with excess CO2 to form primarily calcium bicarbonate: 
Ca(OH)2 + 2CO2 -> Ca(HCO3)2aq. However, thermal calcination is very energy and carbon in-
tensive. A potentially more efficient alternative is to generate Ca(OH)2 directly in seawater via 
electrolytic splitting of limestone. Using DC current, the acidity generated by an anode sub-
merged in seawater can be used to decompose limestone, forming Ca(OH)2 that will enhance 
CO2 absorption by the ocean and restored its pH. If produced, H2 gas generated at the cath-
ode can be used to recover/store energy, helping defray process costs. Chlorine generation 
may be avoided via the use of certain current densities, or the use of O2-selective anodes. Thus 
wind-, wave-, tidal-, or solar-powered, fixed/floating platforms could be employed to actively 
increase ocean alkalinity. Such platforms could then help: 1) absorb and reduce atmospheric 
CO2, 2) neutralize ongoing ocean acidification, and 3) generate

Rauser, F., Max-Planck Institute for Meteorology, Hamburg, Germany, Florian.Rauser@
Zmaw.de;
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Marotzke, J., Max-Planck Institute for Meteorology, Hamburg, Germany
ADJOINT BASED ERROR ESTIMATION AND CORRECTION - A SHALLOW 
WATER CASE-STUDY
We propose to apply adjoint methodology to derive both error estimates and error cor-
rection terms for geophysical flow problems. In each case an appropriately defined adjoint 
problem is solved to obtain an error estimate for the flow field itself and a reduction of 
the error in the computation of quantities derived from the flow field. Our adjoint error 
estimation and correction approach is evaluated in the framework of the standard SWE 
Williamson testsuite for the ICON model, a newly developed semi-implicit shallow-water 
model on an icosahedral grid.  The adjoint ICON shallow water model is part of the dy-
namical kernel of a future general circulation model. This will lead to adjoint error correc-
tion in more realistic scenarios.

Raval, A. Y., University of Leeds, Leeds, United Kingdom, ashish@env.leeds.ac.uk;
Wen, X., University of Leeds, Leeds, United Kingdom, wen@env.leeds.ac.uk
ENERGY EXCHANGE AT THE AIR-WATER INTERFACE
A direct numerical simulation (DNS) is performed to study velocity distribution and 
energy exchange at air-water interface in the intermediate depth and deep water waves. 
In the present investigation, average air velocity is kept as 1) Uair < 0.5 c, 2) Uair = 0.5 c 
and 3)  Uair = c. Here, c is the wave speed. The shape of water wave and associated orbital 
velocities evolve dynamically under the action of the airflow. Numerical simulation results 
show the presence of recirculation just above the trough of the water wave. Momentum 
exchange between air and water increases the kinetic energy in the water.  A region of 
closed streamlines is observed above the trough of the wave which is dynamically impor-
tant and significantly affecting velocity and pressure in the air above the water surface. 
Energy density variation along the length shows the energy exchange between air and 
water in the viscous, nonlinear water waves.

Ray, R. D., NASA GSFC, Greenbelt, USA, richard.ray@nasa.gov;
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ANTARCTIC OCEAN TIDES FROM GRACE INTERSATELLITE TRACKING DATA 
AND HYDRODYNAMIC ASSIMILATION
Long-wavelength components of the oceanic tides surrounding Antarctica are estimated 
from over four years of GRACE satellite-to-satellite ranging measurements. An inversion 
is performed for the major constituents M2, O1, and S2, parameterized as localized aver-
age mass anomalies relative to a prior tidal model.  Satellite state adjustments are made 
simultaneously.  These long-wavelength anomalies are then assimilated into a high-resolu-
tion regional hydrodynamic tidal model.  Comparisons to independent in-situ tide mea-
surements show that the resulting assimilation solutions result in improved agreement, for 
all three constituents.
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DISTRIBUTIONS OF CHROMOPHORIC DISSOLVED ORGANIC MATTER DURING 
THE GULF OF MEXICO EAST COAST CARBON (GOMECC) CRUISE SUMMER 2007
Chromophoric Dissolved Organic Matter (CDOM) is responsible for light attenuation 
in the ocean, provides the basis for oceanic photochemical processes and is important 
for remote sensing applications.  Understanding CDOM variability in the ocean is im-
portant for quantifying UV-dependent processes such as photochemistry.  CDOM is 
characterized by its absorption spectrum with the “amount” of CDOM present defined by 
absorption at certain wavelengths.  The absorbance spectrum shape, commonly reported 
as spectral slope coefficient (S), relates to types and sources of CDOM.  CDOM samples 
were taken within and below the mixed layer in coastal waters from Texas to Maine as 
part of the GOMECC cruise (July 10 to August 4, 2007).  Samples were 0.2Âµm filtered 
and refrigerated until spectrophotometric measurement of absorbance spectra.  S values 
ranged from 12-28 (avg = 20).  Concurrent samples were taken for studies of CO and 
CO2 photochemical production efficiency.  These data represent a unique “snapshot” of 
CDOM spatial variability along the Gulf of Mexico and US East Coast that will prove use-
ful for verification of remote sensing CDOM estimates and as a driver for regional-scale 
photochemical models.

Rebuck, N. D., University of Maine, Orono, USA, nathan.rebuck@umit.maine.edu;
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HISTORICAL RECORD AND DECADAL-SCALE TRENDS OF NUTRIENT 
CONCENTRATIONS OF SLOPE WATERS IN THE GULF OF MAINE
Nutrient supply to the Gulf of Maine (GoM) is from offshore, as nutrient rich slope waters 
enter along the bottom. The slope waters that enter the GoM are a mixture of two types: 
warmer, saltier warm slope water (WSW) of Gulf Stream and Central Atlantic origin, and 
cooler, fresher Labrador Sea slope water (LSSW) from the north.   Our analysis of over 
100,000 nutrient samples from 1932-2007 in the GoM region shows that the GoM has 
undergone fluctuations in slope water types leading to varying nutrient concentrations 
in the deep basins.  The 1960s were characterized by LSSW and had lower temperatures 
and nutrient concentrations, followed by the warmer, higher nutrient WSW through the 
1970s.  Recently, the years of 1995-present have shown decreasing temperature, salinity, 
and nutrient concentrations at depth.  While the slope water shifts of the 1960s and 1970s 
have been attributed to shifts in the North Atlantic Oscillation (NAO), the more recent 
trend seems unrelated to the NAO Index and instead is affected by a larger volume of 
water from the Labrador Sea traveling southward along the continental slope.
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SELF-ASSEMBLY OF DISSOLVED ORGANIC CARBON: INSIGHTS FROM LAKE 
WATERS
The spontaneous assembly of dissolved organic carbon (DOC) leads to particulate organic 
carbon (POC) formation with significant consequences for carbon export to sediments 
and/or transfer to food-webs. Assembly occurs when inter-polymer distances allow 
chemical or physical bonds and, consequently, depends on pH, ionic composition, and 
dielectric properties of the solvent. Lake waters exemplify a diverse array of DOC and 
chemical environments that could be helpful to untangle the mechanisms and self-assem-
bly contribution to DOC-POC dynamics in natural waters. We performed extensive lake 
samplings in North temperate and Mediterranean biomes covering wide DOC (42- 3750 
μM) and chemical (conductivity 9.6-61,500 µ S) gradients to determine polymer size and 
the fraction of total organic carbon assembled using homodyne dynamic laser scattering 
and a fluorescence quenching assay. In addition, we performed several experiments to cor-
roborate the role of calcium and iron as promoters of DOC assembly.
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Monger, B., Cornell University, Ithaca, USA;
Pendleton, D. E., Cornell University, Ithaca, USA;
Mayo, C., Provincetown Center for Coastal Studies, Provincetown, USA;
Chen, C., The School for Marine Science and Technology, New Bedford, USA
OPERATIONAL FORECASTS OF RIGHT WHALE DISTRIBUTIONS FROM 
SATELLITE AND OCEANOGRAPHIC DATA USING DYNAMICAL MODELS
Recovery of the North Atlantic right whale is limited by high mortality due to ship strikes 
and entanglements in fishing gear. All management options depend on knowing where 
whales are likely to be. We have developed a system that can produce useful forecasts of 
right whale distributions on their feeding grounds in the Gulf of Maine. Our system uses 
satellite-based measurements of sea surface temperature and chlorophyll to determine 
the developmental and reproductive rates of Calanus finmarchicus, the preferred prey of 
right whales. The rate information then drives a population dynamics model of Calanus 
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finmarchicus that is embedded in a three dimensional circulation field. Whale distribution 
forecasts are based on modeled prey densities, and the first generation of this system has 
shown the ability to predict the arrival date and abundance of whales in the Great South 
Channel feeding ground. The second generation demonstrates the operational application 
of the system, including improved circulation forecasts and assimilation of zooplankton 
observations. Predictions are tested against whale localizations. Sensitivity of successful 
prediction to model parameters and operational data is assessed.

Reddy, C. M., WHOI, Woods Hole, USA, creddy@whoi.edu;
Pangallo, K., MIT/WHOI Joint Program, Woods Hole, USA, kpangallo@whoi.edu
BIOACCUMULATION OF HALOGENATED NATURAL PRODUCTS
Halogenated natural products (HNPs) that bioaccumulate in marine food webs share 
many similar physical and chemical properties with their industrial counterparts, the 
persistent organic pollutants (POPs).  While POPs have been identified as being worthy of 
concern and study due to their persistence and toxicity, HNPs have often been regarded as 
a scientific curiosity.  Recent studies have revealed that HNPs can bioaccumulate in pat-
terns and concentrations similar to POPs and that HNPs can also be bioactive.  Thus, the 
importance of HNPs is two-fold: the environmental and health impacts of the compounds 
themselves, and their use as analogues for POPs in environmental systems.  The work pre-
sented herein examines biomagnification of a class of HNPs, the halogenated 1’-methyl-
1,2’-bipyrroles (MBPs), in a North Atlantic food web.  Preliminary evidence indicates that 
MBPs are highly bioaccumulative, but that MBP concentrations in higher predators are 
species dependent.  These variations may be due to differences in predatory/prey relation-
ships or to species-specific ability to degrade these compounds.

Reed, A. H., Naval Research Laboratory, Stennis Space Center, USA, allen.reed@nrlssc.
navy.mil

GEOMETRY OF COMPLEX AND SMALL-SCALED GEOLOGICAL STRUCTURES
Geological systems in oceanic environments are often comprised of geometrically 
complex structures. These structures indicate the mechanisms of formation as well as 
determine and control other processes (e.g., chemical, mechanical, physical) that can 
occur.  From the complexity of sediment grains (e.g., foraminifera, quartz, ooid) to the 
tortuous paths made by infauna to the gas bubbles in geosystems, geological processes 
leave a multitude of geometrically complex signatures of complex chemical, mechanical 
and physical processes.  Three-dimensional (3D) imagery of these complex geometries 
provides the basic, requisite information from which to develop image-based, conceptual 
and numerical models.  Specifically, X-ray computed tomography (XCT) enables volu-
metric imaging of complex geometries at macroscopic and microscopic scales.  The XCT 
images provide geometrically accurate barriers, boundaries and interfaces within which 
models of fluid flow, diffusion of chemical species in burrows, and bubble ebullition etc. 
can be modeled.  Images and analyses of unconsolidated sediments, as well as bubbles and 
burrows in mud will be presented to demonstrate XCT capabilities, methods of analyses, 
and model predictions

Reeder, D. B., Naval Postgraduate School, Monterey, USA, dbreeder@nps.edu;
Ma, B., Naval Academy Taiwan, Kaohsiung, Taiwan ROC, barry.b.ma@gmail.com;
Wei, R. C., National Sun-Yat Sen University, Kaohsiung, Taiwan ROC, rcwei@faculty.

nsysu.edu.tw;
Chen, C. F., National Taiwan University, Taipei, Taiwan ROC, chifang@ntu.edu.tw
OBSERVATIONS OF LOW-FREQUENCY ACOUSTIC PROPAGATION PARALLEL 
TO NON-LINEAR INTERNAL ELEVATION WAVE FRONTS IN SHALLOW WATER 
IN THE SOUTH CHINA SEA
In April 2007, US and Taiwanese scientists deployed a suite of acoustic sources and re-
ceivers, and oceanographic sensors in the northeastern South China Sea (SCS) as part 
of the Non-Linear Internal Wave Initiative (NLIWI) in the SCS.  The scientific objective 
of the acoustic portion of the project was to quantify the temporal and spatial variability 
in acoustic propagation characteristics in shallow water in the presence NLIW’s.  The 
acoustic study involved a long-range and a short-range component, the latter of which 
will be presented here.  One 400-Hz source transmitted m-sequences to two VLA’s po-
sitioned at 3 and 6 km from the source at a water depth of 118 m.  The acoustic transect 
between source and receivers was oriented NE-SW in order to transmit signals parallel 
to the incoming trans-basin waves which travel across the deep basin from the Luzon 
Strait.  Moored temperature and ADCP sensors recorded internal waves from three dif-
ferent sources—trans-basin waves form the SE, locally-generated waves from the south 
and trans-basin waves reflected by Dong-Sha Island from the SSW—resulting in dramatic 
depth-dependent fluctuations in received acoustic intensity at the two VLA’s due to alter-
nating acoustic ducting and diffusion by the passing internal elevation waves.

Rees, A. P., PML, Plymouth, United Kingdom, apre@pml.ac.uk;
Law, C. S., NIWA, Wellington, New Zealand, c.law@niwa.co.nz;
Millward, N., PML, Plymouth, United Kingdom, nimi@ppml.ac.uk
NATURAL RATES AND NUTRIENT LIMITATION OF NITROGEN FIXATION IN 
ATLANTIC AND MEDITERRANEAN WATERS.
It is now recognised that nitrogen fixation by prokaryotic organisms may represent a sig-
nificant fraction of new nitrogen supply to surface waters in parts of the oceans. The supply 
of iron and phosphate is a pre-requisite of nitrogenase activity in diazotrophic organisms, 
though for the oligotrophic oceans both iron and phosphate are often present in limiting 

quantities and consequently their relative availability may determine nitrogen fixation 
rates and new nitrogen supply. The variance in nitrogen fixation rate was examined along 
a meridional transect in the Atlantic. In addition large scale (~25 km2) in situ enrichment 
experiments were performed to investigate the impact of phosphate and iron availability 
in surface waters in the eastern Mediterranean (CYCLOPS) in 2002 and the north-eastern 
sub-tropical Atlantic (FeeP) in 2004. During each study 15N natural abundance of the 
particulate nitrogen and nitrogen fixation rate measurements were made over periods of up 
to 10 days following addition. Iron availability had minimal impact on nitrogen fixation in 
both addition experiments, whereas phosphate addition appeared to stimulate diazotrophy 
in both. Unprecedented high rates of nitrogen fixation were found in the Mediterranean 
Cyprus Eddy, which appeared to be supported by dissolved organic phosphorous.

Rees, M. E., Florida Tech, Melbourne, USA, mrees@fit.edu;
Jachec, S. M., Florida Tech, Melbourne, USA, sjachec@fit.edu
WAVE MODELING AROUND SUBMERGED BREAKWATERS/ARTIFICIAL REEFS
Submerged breakwaters have been developed as a successful alternative or assistance to 
beach nourishment projects.  By dissipating wave energy in the nearshore, a submerged 
breakwater can be designed to minimize beach erosion and maximize accretion.  Also, 
submerged breakwaters that double as artificial reefs are designed to include structural 
aspects to meet marine life requirements (ex: Reef Balls).  Considering the complexity of 
coral reefs, fabricated reefs that attempt to mimic aspects of natural habitats can further 
complicate the hydrodynamics.  Due to the changes in wave dynamics, submerged break-
waters/artificial reefs could also have an affect on the adjacent shorelines and bathymetry 
in surrounding areas.  Using the fluid modeling program, SWAN, this study will explore 
erosional “hot-spots” due to the wave dynamics around a submerged breakwater/artificial 
reef composed of Reef Balls.

Reeves, J. M., Naval Postgraduate School, Monterey, USA, jmreeves@nps.edu;
Chiu, C. S., Naval Postgraduate School, Monterey, USA, chiu@nps.edu
ACOUSTIC INTENSITY FLUCTUATIONS RESULTING FROM PULSE 
PROPAGATION THROUGH TIDAL AND SUPER-TIDAL INTERNAL WAVES ON 
THE SOUTH CHINA SEA SHELF
Conducted in the northeast South China Sea from April 13-15, 2005, the shallow-water 
component of Windy Island Soliton Experiment (WISE) was designed by Taiwan and U.S. 
scientists to study the physics of low-frequency sound propagation through nonlinear, in-
ternal waves in shallow water, and to quantify the associated sound intensity fluctuations. 
Previous studies in this region revealed a highly dynamic environment where internal 
waves of varying temporal and spatial scales dominate the sound-speed field. The acous-
tic receiver was an eight element, vertical-line hydrophone array that recorded signals 
transmitted from a moored source. This paper discusses and contrasts the sound intensity 
fluctuations resulting from a transmitted signal through a complex, nonlinear internal 
wave field at two different times, one where the internal tide has rapidly repositioned the 
thermocline vertically, and one where the thermocline was slowly relocated. Using the 
temperature time-series collected along the transmission path, a space-time continuous 
empirical sound-speed model is combined with a coupled-mode acoustic model to ex-
plain the observed phenomenology and statistics of the sound intensity fluctuations. The 
research is sponsored by the Office of Naval Research.

Regaudie-de-Gioux, A., IMEDEA, Esporles, Spain, aurore.regaudie@uib.es;
Duarte, C. M., IMEDEA, Esporles, Spain, carlosduarte@ifisc.uib.es
IMPACTS OF CLIMATE WARMING ON ARCTIC PELAGIC METABOLISM: AN 
EMPIRICAL ASSESSMENT
The rapid current loss of the ice cover of the Arctic Ocean implies that it is now becom-
ing active in gas exchange with the atmosphere. The role of the Arctic Ocean on gas 
exchange depends, partly, on the net metabolism of the planktonic communities. We 
will provide evidence, derived from comparative analysis across gradients of water tem-
perature and ice melting, that gross primary production is suppressed by ice-melt waters 
and that community respiration increases with temperature, suggesting a shift towards a 
heterotrophic metabolism.

Rego, J. L., LSU, Baton Rouge, LA, USA, jlimarego@gmail.com;
Li, C., LSU, Baton Rouge, LA, USA, cli@lsu.edu
INTERACTION ON A BROAD AND SHALLOW SHELF
With a few exceptions, little effort has been made to understand the mechanisms of storm 
surge interaction with the tide over a broad and shallow shelf, which is also dependent 
on the trajectory of the hurricane. Recent numerical studies on storm surge have mainly 
focused on representation of hurricane winds, inundation schemes, hurricane track and 
its effect on specific estuaries or ports. We conduct an investigation of storm surge on the 
Louisiana coast by using the state-of-the-art UnStructured-grid Finite Volume Coastal 
Ocean Model (US-FVCOM) introduced by Chen et al. (2003). Field observations and data 
from existing platforms along the coast are used in the validation of the model for some 
of the 2005 hurricanes. In addition to this application, we also conduct experiments with 
idealized model setup within different parameter space. These experiments provide some 
insight about the effect of the hurricane parameters and the broad and shallow shelf on 
the interaction between storm surge and tides as well as the development of storm surges 
on the coast of comparable slope of topography and width of the shelf.
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Regula, C. M., Roger Williams University, Bristol, USA, cregula836@hawks.rwu.edu;
Colin, S. P., Roger Williams University, Bristol, USA, scolin@rwu.edu;
Dabiri, J. O., CalTech, Pasadena, USA, jodabiri@caltech.edu;
Costello, J. H., Providence College, Providence, USA,  costello@providence.edu;
Young, K., CalTech, Pasadena, USA, kakani@caltech.edu
FEEDING DETERMINANTS IN THE CRUISING HYDROMEDUSAE AEQUOREA 
VICTORIA
Medusae have been found to be capable of significantly impacting and restructuring the 
pelagic ecosystems in which they are found. It is primarily medusan species which forage 
as cruising predators that have the greatest impact. However, little work has been done to 
identify and quantify the mechanisms that determine feeding rates in cruising medusae. 
We examined the predator-prey interactions of Aequorea victoria, a hydromedusae which 
swims via rowing propulsion and forages as a cruising predator. We quantified the flow 
around swimming A. victoria using particle image velocimetry (PIV) and compared these 
results to the actual tracks of prey in the fluid around the swimming medusae. In addi-
tion, we quantified the encounter, capture and retention efficiencies of these prey as they 
interacted with the medusae. The regions around the swimming medusae where captured 
prey originated, based on prey tracks, were consistent predictions based on PIV data. 
Encounter, capture and retention efficiencies were dependent upon prey type and size. 
Predicted rates of feeding will be discussed in light of these findings.

Rehm, E., University of Washington Applied Physics Laboratory, Seattle, WA, USA, 
erehm@u.washington.edu;

Mobley, C. D., Sequoia Scientific, Inc., Bellevue, WA, USA, curtis.mobley@sequoiasci.com
INVERTING LIGHT WITH CONSTRAINTS
Long-term deployments of autonomous platforms present challenges for the direct measure-
ment of the inherent optical properties (IOPs) of seawater due to weight and power consider-
ations. However, measurement of hyperspectral radiometric quantities as well as a few select 
IOPs fits within the weight and power budgets of some autonomous platforms. Here we 
investigate the use of easily measured IOPs, such as beam attenuation c and backscattering bb, 
at a small number of wavelengths to constrain the inversion of easily measured radiometric 
data Ed(λ) and Lu(λ) to order to obtain estimates of IOPs a(λ), b(λ) and c(λ). We use Ecolight, 
the azimuthally-averaged version of the Hydrolight radiative transfer model, as our forward 
model. First, we consider optimal methods for the constrained non-linear inverse problem. 
Next, assuming we can measure radiometric data throughout a homogeneous, well-mixed 
Case I water column (e.g., such as a Lagrangian float in a N. Atlantic spring mixed layer), we 
investigate the quality of the inverted IOPs without IOP constraints. Finally, we investigate the 
quality of inverted IOPs when a small number of constraints, e.g., bb(470), bb(700) and c(660), 
are applied. We examine both the final goodness of fit as well as the rate of convergence. 
Results for various chlorophyll and CDOM concentrations are considered.

Rehmann, C. R., Iowa State University, Ames, USA, rehmann@iastate.edu;
Carr, M. L., Environmental Protection Agency, Philadelphia, USA, mlc@scaryhat.net
SIMULTANEOUS ESTIMATES OF LONGITUDINAL DISPERSION WITH TRACER 
STUDIES AND ACOUSTIC DOPPLER CURRENT PROFILER MEASUREMENTS
To compare methods for estimating the longitudinal dispersion coefficient, simultaneous 
tracer and acoustic Doppler current profiler (ADCP) measurements were conducted dur-
ing four field experiments in the Kissimmee and Loxahatchee Rivers in southern Florida. 
When mixing is controlled by shear dispersion, the dispersion coefficient can be estimated 
with a theoretical formula that uses measurements of velocity and bathymetry. In com-
parisons using previous tracer studies and ADCP measurements, the ADCP method was 
at least as accurate as empirical formulas at matching the tracer result (Carr and Rehmann 
2007). However, since the previous tracer studies and ADCP measurements were usually 
separated by several years, we conducted simultaneous measurements to evaluate the 
ADCP method. The ADCP method performed better at higher flows and in cases with 
less area in dead zones. Reach averaged ADCP estimates of the dispersion coefficient 
matched tracer values more closely than local estimates, and the ADCP method outper-
formed the empirical formulas in many cases.

Reich, A. R., Florida Department of Health/Aquatic Toxins Program, Tallahassee, USA, 
andy_reich@doh.state.fl.us;

Backer, L. C., US Centers for Disease Control and Prevention/National Centers for 
Environmetnal Health, Atlanta, USA, lfb9@CDC.GOV;

Kirkpatrick, B., Mote Marine Laboratory/Environmental Health Program, Sarasota, USA, 
bkirkpat@mote.org;

Fleming, L. E., University of Miami/Rosenstiel School of Marine and Atmospheric 
Sciences, Miami, USA, LFleming@med.miami.edu;

Nierenberg, K., Mote Marine Laboratory/Environmental Health Program, Sarasota, USA, 
knierenberg@mote.org;

Kirkpatrick, G., Mote Marine Laboratory/Phytoplankton Ecology Program, Sarasota, 
USA, gkirkpat@mote.org;

Cheng, Y. S., Lovelace Respiratory Research Institute/Aerosol and Respiratory Dosimetry 
Program, Albuquerque, USA, YCheng@lrri.org;

Benson, J., Lovelace Respiratory Research Institute/Toxicology Program, Albuquerque, 
JBenson@lrri.org;

Abraham, W., University of Miami/School of Medicine, Miami, USA, abraham@msmc.com;
Baden, D., University of North Carolina-Wilmington/Center for Marine Research, 

Wilmington, USA, baden@uncw.edu

THE HUMAN HEALTH EFFECTS OF MARINE TOXINS: CURRENT AEROSOLIZED 
FLORIDA RED TIDE RESEARCH
Karenia brevis, the Florida red tide organism, produces the potent neurotoxin, brevetoxin.  
In addition to the health effects associated with the ingestion of contaminated shellfish, 
there have been widespread anecdotal reports of respiratory irritation and possibly immu-
nologic effects associated with the inhalation of aerosolized Florida Red Tides.  An inter-
disciplinary team of scientists is investigating the human health effects from environmental 
exposure to Florida red tide toxins.  When a red tide moves onshore, the team rapidly 
assembles to collect environmental conditions and samples (air, water, particulates) and epi-
demiologic data (pre/post-exposure questionnaires, pulmonary function tests, and personal 
monitoring) in normal workers and asthmatic (> 12 yrs) residents in endemic areas.  Acute 
and chronic respiratory effects of red tides and brevetoxin are also evaluated in rodent and 
asthmatic sheep models, as well as toxin exploration (including natural antagonists).  These 
models are being used to refine and validate biomarkers of brevetoxin exposure and effect, 
as well as explore the pathophysiology of health effects from aerosolized brevetoxins.  This 
research has demonstrated acute and possibly sub-chronic effects in animals and humans 
with asthma, as well as providing an environmental model for public health interventions 
and the discovery of new medications based on the natural antagonists. 

Reichert, K., OceanWaveS Pacific Ltd., Wellington, New Zealand, kreichert@oceanwaves-
pacific.co.nz;

Lund, B., University of Miami, Miami, USA, blund@rsmas.miami.edu;
Hessner, K., OceanWaveS GmbH, Lueneburg, Germany, hessner@oceanwaves.de
X-BAND RADAR MEASUREMENTS OF DIRECTIONAL SURFACE WAVES
The Wave Monitoring System WaMoS II is based on a standard marine X-Band radar 
which generally is used for navigation and ship traffic control. Each navigational radar 
produces ‘sea clutter’ which is suppressed for its standard application. By analysing the 
sea clutter the directional wave spectra from the sea surface are obtained in real time. 
From there all spectral sea state parameters such as significant wave height, peak period, 
and peak direction both for wind sea and swell are derived. Remote sensing for waves on 
board vessels and harbor entrances is gaining a bigger interest with ships becoming larger 
and some port entrances allowing only smaller time windows for them to enter. Accurate 
knowledge of the actual waves and currents in the area of interest some times is difficult to 
get, as moored devices might be in the way of operation. In this paper the focus is on spatial 
inhomogeneities in both, the topography and the wave field. Effects of strong tidal currents 
on the wave data and how they are reflected in the radar data will be shown. Examples from 
determined sea surface elevations from radar data will be given. Data containing high indi-
vidual waves will be analyzed and discussed. Those maps of remotely measured sea surface 
elevations, showing individual waves have a huge potential in all applications that need to 
include the individual wave profile. An overview of related ongoing activities will be given.

Reid, P. C., University of Plymouth & Sir Alister Hardy Foundation for Ocean Science 
(SAHFOS), Plymouth, United Kingdom, pcre@sahfos.ac.uk

EFFECTS OF SEQUENTIAL INCREASES IN SEA TEMPERATURE IN THE 
NORTH ATLANTIC AND BERING SEA ON PLANKTON AND BENTHIC 
BIODIVERSITY,THE BIOLOGICAL PUMP AND THE ARCTIC
Results from the Continuous Plankton Recorder (CPR) and other surveys have shown that 
rapid changes have occurred in chlorophyll and the composition of plankton and benthos in 
the North Atlantic and Bering sea in recent decades.  These changes have been linked to ris-
ing temperatures.  For European shelf seas the increases have been correlated with Northern 
hemisphere temperature and thus linked to global warming.  In the eastern North Atlantic 
the changes have been related to variability in the subpolar and subtropical gyres and in the 
west to outflow from the Arctic.  The composition of the plankton is a key determinant of the 
efficiency of the biological pump.  Potential consequences of the temperature and ecosystem 
changes for the biological pump and climate change and their downstream impact on the 
Arctic Ocean into the future will be discussed.  Information on plankton variability outside 
the North Atlantic is very poor.  The talk will highlight the urgent need to establish new 
plankton and benthic surveys as part of a comprehensive and sustained long-term biological 
observing system linked to the Global Ocean Observing System (GOOS).

Reidenbach, M. A., University of Virginia, Charlottesville, USA, reidenbach@virginia.edu;
Limm, M., University of California Berkeley, Berkeley, USA, mlimm@berkeley.edu;
Stacey, M. T., University of California Berkeley, Berkeley, USA, mstacey@berkeley.edu
THE INFLUENCE OF BOTTOM TOPOGRAPHY ON BOUNDARY LAYER MIXING 
AND NUTRIENT TRANSPORT ACROSS THE SEDIMENT-WATER INTERFACE.
In many stream ecosystems, nutrient cycling is predominantly controlled by microbial 
and algal activity occurring along streambed sediments. How nutrients are transported 
and exchanged depends upon the combined dynamics of turbulent transport through the 
water column and diffusive transport across the sediment-water interface. We conducted 
fine-scale measurements of boundary layer flow and nutrient transport within a 25m by 
0.6m laboratory flume. Three flow rates were studied along with three different bed topog-
raphies, composed of sand, gravel, or gravel with large cobbles. Fluorescein dye, contain-
ing dissolved nitrate and phosphorous, was injected at the bed surface and concentration 
was measured 1m from the source using planar laser induced fluorescence (PLIF). Particle 
image velocimetry (PIV) was used to simultaneously calculate velocities. PLIF/PIV images 
were obtained at 50 Hz, enabling nutrient flux calculations throughout the water column 
using an eddy-correlation technique. Pore-water concentrations were measured using a 
flow-through fluorometer and ion-exchange membranes. Our results suggest the larger 
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bed-roughness elements increase turbulent mixing and nutrient exchange across the sedi-
ment-water interface. However, depending upon the size of the roughness elements, this 
exchange became spatially more heterogeneous.

Reifel, K. M., University of Southern California, Los Angeles, USA, kreifel@usc.edu;
Corcoran, A., University of California at Los Angeles, Los Angeles, USA, acor@ucla.edu;
Jones, B. H., University of Southern California, Los Angeles, USA, bjones@usc.edu
THE EFFECTS OF A WASTEWATER PLUME ON PHYTOPLANKTON IN THE 
COASTAL OCEAN
Major cities discharge treated wastewater to coastal oceans contributing significant 
amounts of dissolved nutrients. The Hyperion Wastewater Treatment Plant in Los 
Angeles, for example, pumps 300-350 million gallons of secondary-treated wastewater per 
day into Santa Monica Bay. From November 28-30, 2006, wastewater was diverted from 
the primary outfall (57 m depth, 5 miles offshore) to a nearshore outfall (15 m depth, 1 
mile offshore). We tracked the evolution of the surfacing plume using optical and physical 
measurements (spectral optical absorption and scatter, temperature, salinity) and moni-
tored its effects on local phytoplankton populations. Plume waters were characterized 
by low salinity, high CDOM, and measurable nutrient concentrations relative to ambient 
waters. Elevated concentrations of several dinoflagellate species occurred after the event. 
Localized blooms of a Cochlodinium-like dinoflagellate and Akashiwo sanguinea (chloro-
phyll a up to 100 mg/m3 and densities between 100-2,000 cells/ml) occurred several days 
after the diversion in low-salinity, high CDOM waters characteristic of the wastewater 
plume. These species do not typically form blooms in southern California and may repre-
sent new nuisance species and/or an unusual response to the surfacing effluent plume.

Reilly, R., Old Dominion University, Norfolk, USA, rreil001@odu.edu;
Sharov, A., Maryland Department of Natural Resources, Annapolis, USA, asharov@dnr.

state.md.us;
Liao, H., Old Dominion University, Norfolk, USA, hliao@odu.edu;
Jones, C. M., Old Dominion University, Norfolk, USA, cjones@odu.edu
SCALES OR OTOLITHS: AN AGE-OLD QUESTION
Fisheries management has long relied on age-structured assessments. Knowing fish ages 
allows for use of population dynamics of a fishery. Fish ages are mainly determined from 
otoliths (ear bones) and scales. Studies have shown that scales systematically underage 
fish, particularly older fish. Reasons for these problems include loss and regeneration of 
scales as well as scale deterioration, causing a loss of annual bands. Since the early 1980’s, 
we understood that otoliths provide more accurate ages compared to scales. Nonetheless, 
important fisheries, such as striped bass (Morone saxatilis) are still managed with assess-
ments based on scale ages. Otoliths, like scales, have annual layers that are counted to age 
fish. The Center for Quantitative Fisheries Ecology at Old Dominion University currently 
compares scales versus otoliths in striped bass, an important commercial and recreational 
fishery. The implications of this work may improve stock assessment of the species, allow-
ing for more accurate calculations of growth, life history traits, mortality and year class 
strength. Our results show Chesapeake Bay striped bass stock is rebuilding faster than 
recognized by stock assessments which rely upon scale ages.

Reimers, C. E., Oregon State University, Corvallis, USA, creimers@coas.oregonstate.edu;
Nielsen, M. E., Oregon State University, Corvallis, USA, mnielsen@coas.oregonstate.edu;
Kauffman, P., Northwest Metasystems Inc., Bainbridge Island, USA, kauffman@nwmeta.com
A BENTHIC MICROBIAL FUEL CELL FOR SANDY SEDIMENTS
A benthic microbial fuel cell (BMFC) has been designed for harvesting energy from sandy 
sediments in the littoral zone.  This BMFC utilizes a pair of domed chambers placed 
over carbon-brush anodes at the sediment-water interface, and a common carbon-brush 
cathode in the surrounding seawater. The combined footprint of the two chambers is one 
square meter. The shape of the fuel cell and its interaction with flow create local pres-
sure gradients that are intended to cause the passive upwelling of anoxic reductant-rich 
porewaters into the chambers. Check valves limit flow to one direction (from sediment 
into chamber), and a timer circuit switches energy harvesting between the two chambers 
on a 24-hr cycle. We will present the results of tests of this design at field locations on the 
Oregon Shelf and within San Diego Bay.  In both experiments harvested energy is being 
passed to a DC-DC converter that operates as a potentiostatic power transformer.  The 
converter steps up the output to 3.5V to recharge a lithium-ion battery for the long-term 
powering of sensors such as a commercial ultrasonic receiver.

Reinart, A., Tartu Observatory , Toravere, Estonia, anu.reinart@aai.ee;
Valdmets, K., Tartu Observatory, Toravere, Estonia, valdmets@ut.ee;
Arst, H., Estonian Marine Institute, Tallnn, Estonia, helgi.arst@ut.ee;
Alikas, K., Tartu Observatory, Toravere, Estonia, alikas@ut.ee
OPTICAL CLASSIFICATION  OF  LAKES FOR REMOTE SENSING APPLICATIONS.
Operational classification of waters in countries with high number of lakes which varies 
greatly by their properties is often based on physical and chemical parameters.  By re-
mote sensing techniques some of the variables used in the classification can be measured 
(Chlorophyll, Secchi depth, turbidity). Remote sensing offers advantages such as good spa-
tial and temporal coverage for estimation changes in certain parameters.  In order to study 
the usability of satellite sensors for lake water classification, we have compared optical 
classification of lakes with their measured remote sensing reflectance spectra and limno-
logical classification of lakes. Optical classification is based on the  concentrations of three 

optically active substances (Chlorophyll, total suspended matter and dissolved organic 
matter) and contains 6 statistically different classes. Analyses of spectral shape of remote 
sensing reflectance gives good accordance with these classes. Analyses and examples are 
presented for applications of classification for different sensors: MERIS, MODIS, SeaWiFS, 
Hyperion, ALI, Landsat.

Reinfelder, J. R., Rutgers University, New Brunswick, USA, reinfelder@envsci.rutrgers.edu
NITROGEN COST OF THE DIATOM CO2 CONCENTRATING MECHANISM
Marine diatoms fix carbon and grow at low concentrations of dissolved CO2 because they 
possess an intracellular CO2 concentrating mechanism (CCM), but the nutrient costs 
associated with the diatom CCM are not known.  Understanding how the demand for 
nitrogen and other nutrients responds to CO2 is critical to our understanding of the evo-
lutionary history and modern ecological success of this dominant group of marine phyto-
plankton and the potential nutrient dividend that diatom primary production may experi-
ence as CO2 increases.  Theoretically, a CCM that requires additional carbon transport 
enzymes or higher levels of RubisCO protein would increase a cell’s nitrogen demand at 
low CO2 and potentially limit cell yield in diatom blooms.  In this case, as CO2 levels rise, 
diatom nitrogen demand would decrease, but the extent to which this occurs is not known 
since nitrogen cell quotas at various CO2 concentrations have not been systematically 
studied.  This presentation will examine nitrogen demand in marine diatoms acclimated to 
CO2 concentrations spanning the range from glacial (180 ppm) and interglacial (280 ppm) 
to post-industrial (380 ppm) and future elevated (>750 ppm) levels.

Remsen, A., University of South Florida, Saint Petersburg, USA, aremsen@marine.usf.edu
THE SIPPER PLANKTON IMAGING SYSTEM
The shadowed imaged particle profiling and evaluation recorder (SIPPER) is a line-scan 
camera based plankton imaging system. Combined with the plankton image classification 
and extraction software (PICES) it can collect and classify millions of plankton and seston 
images collected over a broad range of temporal and spatial scales. The large amount of 
image data collected by this system allows for not only quantitative measurements such 
as the spatial and temporal distribution of planktic taxa but qualitative analysis of feeding, 
reproduction, etc. as well.  This system has been deployed on a diverse set of sampling 
platforms including unmanned surface vehicles (USVs), tow bodies, and vertical profilers. 
In this presentation, example data from a wide range of environments are discussed to 
demonstrate the capabilities of this sensor.

Ren, L., University of Washington, Seattle, USA, liren@ocean.washington.edu;
Riser, S. C., University of Washington, Seattle, USA, riser@ocean.washington.edu
DECADAL SCALE SALT BUDGET EVALUATION 1993-2006
The comparison of the Argo profiling float data (2003-2006) and hydrobase climatology 
shows a large-scale, basin-wide freshening in the main thermocline (25.0σθ-26.0σθ) in the 
North Pacific Ocean. The temporal difference of the comparison is 23±11 years and the 
maximum magnitude of the freshening is about 0.2 (PSS-78). In order to study the causes 
of such freshening, the salt budget in the surface mixed layer in the outcropping area of 
the main thermocline in North Pacific was evaluated using precipitation, surface heat flux, 
geostrophic velocity and wind stress data from 1993-2006. The salt budget study showed 
that the precipitation is the largest contributor to the budget, and that the other terms are 
small. Inferences are made concerning the cause of this large-scale salinity change.

Renfro, A. A., Marine Science Research Center/Stony Brook University, Stony Brook, 
USA, arenfro@ic.sunysb.edu;

Cochran, J. K., Marine Science Research Center/Stony Brook University, Stony Brook, USA;
Hirschberg, D. J., Marine Science Research Center/Stony Brook University, Stony Brook, USA
SEASONAL VARIATIONS IN 7BE AND 234TH INVENTORIES OF BOTTOM 
SEDIMENTS IN A COASTAL LAGOON (JAMAICA BAY, NEW YORK)
234Th (half-life = 24 d) and 7Be (half-life = 53 d) have distinctly different sources into a 
coastal lagoon. 234Th is produced from its parent isotope, 238U, which is a function of salin-
ity, while 7Be is added directly from the atmosphere through precipitation. 234Th and 7Be 
inventories measured in bottom sediments of Jamaica Bay, NY during seasonal cruises in 
2004-2006 varied spatially throughout the bay. Mean inventories were relatively constant 
with time: 3.4 to 4.9 dpm cm-2 for 234Th and 2.4 to 3.4 dpm cm-2 for 7Be. Thus, although 
the distribution of 234Th and 7Be in the bottom sediments varied seasonally with changing 
physical processes, the total 7Be and 234Th inventories in the bay remained similar, regard-
less of season. 234Th inventories in the sediments were in excess of the 234Th production in 
the water column estimated from salinity during each sampling period, suggesting input 
of 234Th into the lagoon. In contrast 7Be inventories in the sediments were ~50% of those 
expected from direct atmospheric input, suggesting incomplete scavenging and loss of Be 
from the lagoon

Renner, A. H., British Antarctic Survey, Cambridge, United Kingdom, ahhre@bas.ac.uk;
Thorpe, S. E., British Antarctic Survey, Cambridge, United Kingdom, seth@bas.ac.uk;
Heywood, K. J., University of East Anglia, Norwich, United Kingdom, k.heywood@uea.

ac.uk;
Thompson, A. F., University of East Anglia, Norwich, United Kingdom, A.F.Thompson@

damtp.cam.ac.uk



���

Meeting Abstracts ASLO/AGU/TOS/ERF

VARIABILITY OF NEAR-SURFACE CURRENTS NEAR THE TIP OF THE 
ANTARCTIC PENINSULA AND IMPLICATIONS FOR THE TRANSPORT OF 
NUTRIENTS AND ANTARCTIC KRILL
The highest concentrations of Antarctic krill (Euphausia superba) in the Southern Ocean 
are found in the Scotia Sea. It is assumed that to maintain these populations krill larvae are 
advected from spawning grounds along both sides of the Antarctic Peninsula. The path-
ways of the surface currents and the frontal system in that region are not yet fully under-
stood. In February 2007, 40 surface drifters were deployed in the northwestern Weddell 
Sea as part of the ADELIE project and provided the first Lagrangian observations east of 
the Peninsula. They revealed new information about the velocity field by resolving narrow 
frontal currents and standing eddies both controlled by topography. To analyse seasonal 
and interannual variability of the currents, we deploy virtual drifters in the velocity output 
of ORCA025, a global coupled sea ice-ocean model with a resolution of 1/4°. First results 
indicate a high variability. Depending on deployment location and time, drifters can reach 
South Georgia within six months, while others need two years. On average, 10 to 15% of 
the drifters get advected westward around the Peninsula.

Rennie, S. E., Johns Hopkins Univ Applied Physics Lab, Laurel, MD, USA, sarah.rennie@
jhuapl.edu;

Brandt, A., Johns Hopkins Univ Applied Physics Lab, Laurel, MD, USA, alan.brandt@
jhuapl.edu;

Herzog, A. P., Johns Hopkins Univ Applied Physics Lab, Laurel, MD, USA, artemas.her-
zog@jhuapl.edu;

Criss, T. B., Johns Hopkins Univ Applied Physics Lab, Laurel, MD, USA, tom.criss@jhuapl.edu
ANALYSIS OF HIGH-SPEED STEREO-PHOTOGRAMMETRY OF OCEAN SURFACE 
WAVES
The stability of a ship can be disrupted by large amplitude motions resulting from interactions 
with wave groups larger than the nominal sea state.   A novel technique using high-resolution 
stereo-optic photogrammetry was deployed with the cameras mounted near the bow of the 
USS SeaFighter during an ONR sponsored field test.  This system provided a detailed 3D 
characterization of the incoming wave field measured from a ship moving at transit speeds.  
The ocean surface height field over an area covering 20 to 120 m forward of the ship and 30 to 
70 m cross-track was captured at 15 Hz.  These unique 3D timeseries allowed an analysis of 
the incoming wave field propagation and evolution over a range of both spatial and temporal 
scales.  The stereo-optic waves were obtained simultaneously with 6-DOF measurements 
of ship motion as well as accelerometer data indicating the structural response of the hull to 
wave slamming events.  The characteristics of wave patterns that excite large ship motion in 
moderate sea state are examined.  In addition, the use of stereo wave measurements to vali-
date computational phase-resolved wave models is discussed.

Resio, D. T., USACE - Coastal & Hydraulics Lab, Vicksburg, USA, donald.t.resio@erdc.
usace.army.mil;

Long, C. E., USACE - Field Research Facility, Duck, USA, charles.e.long@erdc.usace.army.mil
IMPLICATIONS OF RECENT OBSERVATIONS ON THE ROLE OF WAVE 
BREAKING IN WIND WAVE SPECTRA
Recent observations show a transition in wave spectra from   to a   form in frequencies for 
1.8 - 3.5 times the spectral peak.  The transition location is consistent with the existence of 
a dynamic equilibrium between nonlinear fluxes into this region and wave breaking within 
the region.  This interpretation suggests that energy loss due to wave breaking predomi-
nately occurs at high frequencies.  The physical mechanism for the breaking in this region 
of the spectrum appears related to the orbital velocities due to longer waves; thus, this 
new hypothesis is quite consistent with observations showing that wave breaking is con-
centrated at the highest waves. We discuss two aspects of this new formulation.  First, the 
new hypothesis substantially reduces the number of “tuning” coefficients in wave model 
source terms, since the integrated losses are fixed to be equal to the total nonlinear flux 
rate through the equilibrium range.  Second, because energy is lost from the wave field at 
higher frequencies than presumed in current wave models has a dramatic effect on near-
shore radiation stresses, yielding substantially increased wave set-ups at the coast.

Resplandy, L., LOCEAN-IPSL, Paris, France, lrlod@locean-ipsl.upmc.fr;
Lévy, M., LOCEAN-IPSL, Paris, France, marina.levy@locean-ipsl.upmc.fr;
d’Ovidio, F., LMD-IPSL, Paris, France, dovidio@lmd.ens.fr;
Merlivat, L., LOCEAN-IPSL, Paris, France, merlivat@locean-ipsl.upmc.fr
SUBMESOSCALE VARIABILITY OF PCO2 IN THE NORTHEAST ATLANTIC
A high resolution 3D bio-physical model is combined with high resolution observations 
to study the submesoscale variability of sea surface partial pressure of CO2 (pCO2) and its 
impact on air-sea CO2 fluxes in the northeast Atlantic Ocean during winter and spring. 
The model was validated against the extended data set of network stations and 5 Carioca 
floats collected during POMME (Programme Oceanographique Multidisciplinaire 
Moyenne Echelle). The model shows that the large scale pCO2 distribution is highly 
modulated by submesoscale filaments where pCO2 gradients are more than 20 times 
larger then the large scale meridional gradient. The mean CO2 air-sea flux estimated by 
the model is much larger than the flux estimated from the Carioca measurements. The 
discrepancy is attributed to undersampling by the floats. Moreover, comparison of simula-
tions with and without submesoscale resolution shows a limited impact of submesoscale 
stirring on the regional CO2 flux budget derived from the model.

Retamal, L., INRS-ETE/ Universit É  Laval/ Centre d’étude nordique, Québec, Canada, 
leira.retamal@ete.inrs.ca;

Vincent, W. F., Universit É  Laval /Centre d’étude nordique, Québec, Canada, warwick.
vincent@bio.ulaval.ca

MULTIPLE EFFECTS OF COLORED DISSOLVED ORGANIC MATTER ON 
UNDERWATER PHOTOSYNTHESIS IN A WARMING CLIMATE
Permafrost thawing and vegetation shifts caused by global warming will release increas-
ing concentrations of allochthonous CDOM into northern aquatic systems. This highly 
light-absorbing component will affect the biogeochemistry, photochemistry and photo-
biology of high latitude estuary system. We partitioned the optically active components 
affecting PAR in the Great Whale River and its associated estuary and coastal Hudson 
Bay, subarctic Canada, and found that CDOM currently exerts the dominant control 
on the underwater light field throughout the system. We evaluated the optical effects of 
increased CDOM loading on phytoplankton by way of experiments using a CDOM filter 
incubation system to measure photosynthesis, in combination with modelling analyses. 
The results showed effects on the depth of the euphotic zone, spectral matching between 
phytoplankton absorption and in situ irradiance and a substantial decrease in maximum 
photosynthetic rates. This combination of multiple effects reduced the integrated primary 
production throughout the estuarine ecosystem, by more than 60% at the highest CDOM 
concentrations. These results imply that future climate change could result in greatly 
reduced primary productivity that in turn may impact on higher trophic levels.

Reuland, K. C., Western Washington University, Bellingham, WA, USA, reulank@cc.wwu.edu;
Hardee, S. A., Western Washington University, Bellingham, WA, USA, hardees@cc.wwu.edu;
Lance, M., Washinton Department of Fish and Wildlife, Wildlife Science Program, 

Lakewood, WA, USA, lancemml@dfw.wa.gov;
Jeffries, S., Washington Department of Fish and Wildlife, Wildlife Science Program, 

Lakewood, WA, USA, jeffrsjj@dfw.wa.gov;
Olesiuk, P., Department of Fisheries and Oceans, Conservation Biology Section, Pacific 

Biological Station, Nanaimo, B.C., Canada, olesiukP@pac.dfo-mpo.gc.ca;
Acevedo-Gutierrez, A., Western Washington University, Bellingham, WA, USA, acev-

edo@biol.wwu.edu
HABITAT CHARACTERISTICS OF HARBOR SEAL (PHOCA VITULINA) 
FORAGING LOCATIONS IN THE GEORGIA BASIN
The designation of marine reserves throughout the San Juan Islands, Washington, is 
expected to increase rockfish abundance, with a concomitant response from predators. 
To predict the impact of predators on marine reserves one must understand their current 
foraging behavior. We used satellite telemetry and TDRs to characterize the ‘core’ foraging 
locations of harbor seals in the Georgia Basin. We tagged 20 seals at three haul-out sites: 
Padilla Bay Estuary (n = 6) and Bird Rocks (n = 6) in Puget Sound and the Belle Chain 
Islets in the Strait of Georgia (n = 8). Harmonic mean analyzes were used to identify core 
foraging areas for the study animals. The average water depth of these areas was between 
10-60 m, and the average dive depth of seals was 30.1 ± 32.24 m; suggesting that seals for-
aged at intermediate water depths. Characterizing seal foraging habitat is important when 
considering the location of marine reserves, as the placement of a reserve in or near ‘core’ 
foraging areas may inhibit rockfish recovery and the realization of reserve goals.

Reverdin, G. P., LOCEAN/CNRS/INSU/UPMC, Paris, France, gilles.reverdin@locean-ipsl.
upmc.fr;

Mémery, L., LEMAR/CNRS, Plouzané, France, laurent.memery@univ-brest.fr;
POMME team, CNRS/université, Paris, France
POMME  A SUBDUCTION PROCESS EXPERIMENT IN THE NORTH-EAST ATLANTIC
POMME investigated the formation of mode waters in the north-east Atlantic. The pro-
cesses studied were both dynamical and bio-geochemical. The field experiment took place 
in 2000-2001 between 38°N and 45°N in the eastern Atlantic. The experimental strategy 
relied on a mix of meso-scale sampling during four cruises, and in situ instrumentation. 
Dedicated air-sea flux fields were produced consistent with the observed in situ T and 
S variability. The analysis involved both combining the data in order to provide major 
components of the budgets, and trying to realistically model dynamics at the meso-scales 
or analyse satellite imagery, in order to derive information on the unresolved scales of 
variability of the system. This revealed a large range of dynamical scales playing a role in 
the formation or the subsequent evolution of mode water in this supposedly relatively 
quiescent region. One mode water eddy was well observed, indicating the presence of 
north-east Atlantic mode water not formed locally. Sub-meso scale processes clearly also 
play a role in modulating subduction during spring, but might not have a major contribu-
tion once integrated spatially. The data also clearly reveal primary production and export 
before the subduction starts (in 2001, this did not happen before March 6), and that phy-
toplankton involved in the primary or regenerated production presents a large seasonal 
evolution. The area was also found to be a net sink of atmospheric CO2.

Reynolds, B. C., IGMR, ETH Zürich, Zürich, Switzerland, reynolds@erdw.ethz.ch
A PARADOX IN THE GLOBAL SI CYCLE MASS BALANCE
There are problems with our understanding of the oceanic Si cycle that may be related to the 
importance of the Southern Ocean on the global budget of re-mineralized nutrients in the 
deep-sea.  Basic geochemical box-models of the oceans are poor at capturing marine C and Si 
cycles together.  One potential solution is to investigate the Si geochemical cycle via the use of 
stable Si isotopes, but initial results led to a paradox in our conceptual model of the Si cycles; 
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model results suggest that there should be no measurable Si isotope difference between the 
deep-water composition of the Atlantic and Pacific Oceans, but results demonstrate a rela-
tively large isotopic gradient between the ocean basins.   Reasons of the stable-isotope para-
dox will be explored and potential mechanisms discussed, with particular stress on the role of 
the biogeochemical divide separating the Antarctic from the Subantarctic.

Reynolds, R. L., U.S. Geological Survey, Denver, USA, rreynolds@usgs.gov;
Bothner, M. H., U.S. Geological Survey, Woods Hole, USA, mbothner@usgs.gov;
Berg, C. J., Hanalei Watershed Hui, Hanalei, USA, cberg@pixi.com;
Draut, A. E., U.S. Geological Survey, Santa Cruz, USA, adraut@usgs.gov;
Casso, M., U.S. Geological Survey, Woods Hole, USA, mcasso@usgs.gov;
Goldstein, H., U.S. Geological Survey, Denver, USA, hgoldstein@usgs.gov
SOURCES OF TERRIGENOUS SEDIMENT IN HANALEI BAY, KAUA’I, HAWAI’I: 
COMPARISON OF MAGNETIC AND CS-137 PROPERTIES IN MARINE SEDIMENT 
AND UPLAND SURFICIAL DEPOSITS
Magnetic and cesium-137 properties of sediments in the reef-watershed system of Hanalei 
Bay and River, Kaua’i, Hawai’i, provide information about sources of terrigenous sedi-
ment and land-surface stability of these sources. Magnetic iron-oxide minerals in the Bay 
sediments originate in upland basaltic rocks and soils; thus, magnetic properties of these 
sediments characterize detrital input from the watershed. Magnetic-property variations in 
Bay sediments indicate many sources of upland sediment. In contrast, recent flood depos-
its (2006) collected from a bathymetric depression offshore of the Hanalei River contain 
magnetic and cesium-137 properties that imply flood-deposit source(s) from one or a few 
landscape settings and sufficient land-surface stability to provide sediment containing the 
40-60-years old cesium-137 tracer. The results suggest that a significant component of 
recent flood deposits in the Bay was derived from tilled floodplain in the lower watershed 
where sediment from many upland sources is mixed and widely exposed. Fine-grained 
fluvial sediment of similar origin that may be stored between floods in the deep parts of 
the lower river might be another source of flood sediment.

Reynolds, R. W., National Climatic Data Center/NOAA, Asheville, NC, USA, Richard.
W.Reynolds@noaa.gov

A DAILY BLENDED ANALYSIS FOR SEA SURFACE TEMPERATURE - VERSION 2
Sea surface temperature (SST) analyses have been produced daily on a 1/4-degree spatial 
grid using in situ and satellite data. The analyses are done by optimum interpolation (OI) 
with a separate step to correct any large scale satellite biases relative to the in situ data. 
Because microwave data can be retrieved under cloudy conditions as long as there is no 
precipitation, the coverage of microwave SST data is greater than infrared.  Thus, one 
analysis uses both infrared and microwave satellite SST data, while the other uses only 
infrared data. The latest version (version 2) uses 3 days of satellite and in situ data instead 
of 1 to reduce the day-to-day noise. This version also smooths the 7-day satellite bias cor-
rection to reduce a strong 7-day period in the correction. In addition, version 2 includes a 
step to reduce ship SST biases with respect to buoy SSTs. Daily error fields show changes 
in bias, sampling and random errors. These daily OI analyses are evaluated by intercom-
parison with other SST analysis products. Version 2 will be available before January 2008 
at http://www.ncdc.noaa.gov/oa/climate/research/sst/oi-daily.php. 

Rhoades, B., WET Labs, Inc, Philomath, USA, brucer@wetlabs.com;
Barnard, A. H., WET Labs, Inc, Philomath, USA, andrew@wetlabs.com;
Derr, A., WET Labs, Inc, Philomath, USA, alex@wetlabs.com;
Koegler, J., WET Labs, Inc, Philomath, USA, johnk@wetlabs.com;
Whiteman, D., WET Labs, Inc, Philomath, USA, dan@wetlabs.com;
Barth, J. A., Oregon State University, Corvallis, USA, barth@coas.oregonstate.edu;
Levine, M., Oregon State University, Corvallis, USA, levine@coas.oregonstate.edu;
Waldorf, W., Oregon State University, Corvallis, USA, waldorf@coas.oregonstate.edu;
Sullivan, J., University of Rhode Island, Narragansett, USA, jsully@gso.uri.edu;
Donaghay, P., University of Rhode Island, Corvallis, USA, donaghay@gso.uri.edu
AUTONOMOUS MOORED PROFILING SYSTEMS FOR COASTAL OBSERVATIONS
High resolution, 4-D environmental characterizations of the physical and biogeochemical  
structure of the near shore and coastal oceans are needed in order to assess the state of the 
coastal ecosystem and for monitoring changes due to natural and anthropogenic forc-
ing.  To address these needs, we have been developing a series of Autonomous Moored 
Profilers (AMP) to support a variety of long-term coastal applications, where real-time, 
high vertical resolution physical and biogeochemical data are required.  The AMP includes 
a self-contained, winch-driven profiling platform with integrated control and power 
systems, a suite of environmental sensors, and a telemetry system. To provide a complete 
top-to-bottom ocean/atmosphere observing system, we have also been developing the 
Coastal Autonomous Profiling and Boundary Layer System (CAPABLE).  CAPABLE 
consists of the extended endurance AMP, the Shallow Coastal Upward Looking Profiler 
Integration Node (SCULPIN) to sample the bottom boundary layer and facilitate dock-
ing/recharging of the AMP, and the Surface Boundary Buoy (SBB) for making detailed 
meteorological and upper ocean observations.  We present an overview of the AMP and 
CAPABLE systems as well as data collected from recent field deployments.

Rice, J. P., NIST, Gaithersburg, USA, joe.rice@nist.gov;
Neira, J. E., NIST, Gaithersburg, USA, jorge.neira@nist.gov;
O’Connell, J. J., NIST, Gaithersburg, USA, joseph.oconnell@nist.gov

PROSPECTS FOR IMPROVING STANDARDS USED FOR CALIBRATION AND 
VALIDATION OF INFRARED REMOTE SENSING SYSTEMS
We review a few key developments that have emerged at NIST and other national mea-
surement institutes that enable ever-improved radiometric calibration and validation 
standards.  We first discuss how radiant power scales are established at NIST and other 
standards laboratories through cryogenic electrical substitution radiometers, and how 
NIST propagates this scale to the other radiometric scales at the Spectral Irradiance and 
Radiance Calibrations with Uniform Sources (SIRCUS) facility.  We then discuss the filter 
radiometers and interferometers that NIST has developed for radiometrically checking 
the blackbody standards in use by the sea-surface temperature and atmospheric tempera-
ture validation communities.  The importance of independently arriving at radiometric 
scales through completely different physical means will be highlighted by discussing the 
comparison of electrical substitution-based scales to blackbody-based scales, particularly 
for verifying current absolute uncertainty claims of 0.1 K, 3 sigma, in the spectrally-re-
solved thermal-infrared radiance. Finally, we discuss the recent development at NIST of 
a Hyperspectral Image Projector (HIP), which propagates electrical-substitution-based 
scales to complex, realistic spectra and even to realistic hyperspectral spatial scenes, and 
its proposed application to infrared sensor system calibration and validation.

RICHARD, C., CNRS-University Blaise Pascal, AubiÃ¨re, France, claire.richard@univ-
bpclermont.fr;

ter Halle, A., CNRS-University Blaise Pascal, AubiÃ¨re, France, alexandra.ter-halle@
univ-bpclermont.fr;

Halladja, S., CNRS-University Blaise Pascal, AubiÃ¨re, France
USING 2,4,6-TRIMETHYLPHENOL AS A SCAVENGER TO EVALUATE THE 
CONTRIBUTION OF HUMIC TRIPLET EXCITED STATES IN THE NOM-
MEDIATED PHOTODEGRADATION OF POLLUTANTS
Natural organic matter is known to promote organic pollutants photodegradation in 
illuminated surface waters. Humic triplet excited states have been recently shown to be 
the main species involved in the phototransformation of phenolic compounds. For this 
purpose we studied the competitive humic substances-mediated photooxygenation of 
two molecular probes: furfuryl alcohol and 2,4,6-trimethylphenol. The former reacts 
with singlet oxygen while the latter is supposed to react with humic triplet excited states. 
The strong inhibiting effect of 2,4,6-trimethylphenol on the photooxygenation of furfuryl 
alcohol confirmed this hypothesis. This scavenging technique using 2,4,6-trimethylphenol 
as a scavenger was extended to other systems. We present here examples of pollutants 
photodegradation in which using this phenol can help to delineate the role of humic triplet 
excited states in the reaction.

Richards, A. L., NASA DEVELOP Program, Hampton, USA, amber.l.richards@nasa.gov
NASA DEVELOP PROGRAM: STUDENTS UTILIZING EARTH SCIENCE 
RESEARCH RESULTS TO ADDRESS COMMUNITY NEEDS
DEVELOP is a NASA Science Mission Directorate Applied Sciences Program that fosters 
human capital development to extend NASA science research to local communities. With 
advisers and mentors from NASA and partner organizations, graduate, undergraduate 
and high school students incorporate NASA science measurements and predictions into 
prototype projects that address local policy and environmental concerns. Students dem-
onstrate the benefits of NASA’s Applied Sciences Program by presenting project results 
at scientific and public policy forums such as the American Geophysical Union (AGU), 
the American Meteorological Society (AMS), and the Southern Growth Policies Board 
(SGPB).   Overall, students strengthen leadership and research skills, experiment with 
novel technology, and engage in cooperative interactions with colleagues and mentors.  
DEVELOPâ€™s human capital development focus affords students real world experi-
ence, enabling them to become a valuable asset to the scientific and global workforce.  
NASAâ€™s DEVELOP Program is more than scientific exploration and valuable results; 
DEVELOP fosters human capital development by bridging the gap between NASA sci-
ence research and federal, state, local and tribal policy decision makers.

Richards, C., Dalhousie University, Halifax, Canada, clark.richards@dal.ca;
deYoung, B., Memorial University, St. John’s, Canada, bdeyoung@physics.mun.ca
SUB-TIDAL EXCHANGE IN BONNE BAY, NEWFOUNDLAND
We present and discuss current data from the sill of Bonne Bay, a fjord in western 
Newfoundland, Canada. ADCP data collected between 2002 and 2004 are used to exam-
ine the transport over the sill, in an effort to determine the response of the fjord to local 
and remote forcing. EOF analysis indicates a primarily two layer structure to the exchange. 
The dominant mode is strongly correlated with the local wind stress. Discrepancies are ac-
counted for by topographic steering of the wind in different parts of the bay using a simple 
two layer numerical model.

Richards, K. J., University of Hawaii, Honolulu, USA, rkelvin@hawaii.edu
VERTICAL MIXING IN THE EASTERN TROPICAL PACIFIC
Vertical mixing is known to have a large impact on the dynamics of the tropical ocean. 
Because of the strong coupling between the ocean and atmosphere, particularly in the 
eastern tropical Pacific, we need to consider the coupled system in studies of the sensitiv-
ity of either medium to the details of physical processes or how they are parameterized. 
There is a need to have consistency across the ocean/atmosphere interface. Here we 
investigate the role of vertical mixing in the ocean and its impact on both the ocean and 
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atmosphere in the eastern tropical Pacific in the context of a regional coupled model. A 
useful diagnostic is the distribution of the diapycnic velocity (the diapycnic component 
of the overturning circulation) which allows the pathways of transport to be thoroughly 
examined and which gives a very different picture to that implied by the Eulerian vertical 
velocity. Changes to the level of the ocean vertical mixing affect the atmosphere through 
changes in SST which in turn can feedback to the ocean through the surface wind, precip-
itation and cloudiness. To illustrate the issue, increasing the vertical mixing in the coupled 
system produces a much larger change to SST than an ocean-only model, an increase in 
the strength of the EUC (as opposed to a decrease in an ocean-only model), and signifi-
cant reductions in the NECC and height of the Costa Rica Dome. We need to go beyond 
stand alone ocean models in testing ocean mixing parameterization schemes.

Richardson, D. E., RSMAS/ University of Miami, Miami, USA, drichardson@rsmas.
miami.edu;

Llopiz, J. K., RSMAS/ University of Miami, Miami, USA, jllopiz@rsmas.miami.edu;
Cowen, R. K., RSMAS/ University of Miami, Miami, USA, rcowen@rsmas.miami.edu;
Leaman, K. D., RSMAS/ University of Miami, Miami, USA, kleaman@rsmas.miami.edu;
Vertes, P. S., RSMAS/ University of Miami, Miami, USA, pvertes@rsmas.miami.edu;
Muller-Karger, F. E., SMAST/ Univ. of Mass. Dartmouth, Dartmouth, MA, USA, 

fmullerkarger@umassd.edu
SAILFISH (ISTIOPHORUS PLATYPTERUS) SPAWNING AND LARVAL 
ENVIRONMENT IN A FLORIDA CURRENT FRONTAL EDDY: RESULTS FROM A 
LAGRANGIAN STUDY
Fronts and eddies are widely hypothesized to be critical spawning habitat for large pelagic 
species, due to increased larval and/or adult feeding opportunities at these features.   This 
ichthyoplankton study examined sailfish spawning around a cyclonic sub-mesoscale (12x6 
km) Florida Current frontal eddy.   The temporal progression of eddy dynamics over a 
65 h period was determined from satellite imagery, continuous surface measurements 
along the cruise track, and non-linear least-squares fitting of the positions of three drifters 
deployed within the eddy.  Early stage (1-4 d old) larval sailfish (n=2425, stations=49) were 
most abundant at the eddy frontal zone, relative to the eddy interior and exterior.  Their 
first-feeding prey items (Farranula and Corycaeus copepods) were most abundant in the 
interior and frontal zone of the eddy.  Ongoing work is using egg densities to indirectly 
assess the distribution of adult prey items (small carangids and scombrids) relative to 
the eddy.  Ultimately, the consistency of occurrence of these small-scale features within a 
region may be equally if not more important than larger regional-scale processes in struc-
turing the broader spawning patterns of sailfish and other large pelagic species.

Richardson, M. D., Naval Research Laboratory, Stennis Space Center, MS , USA, mrich-
ardson@nrlssc.navy.mil;

Jackson, D. R., APL University of Washington, WA, Seattle, USA, drj@apl.washington.edu
ACOUSTIC CHARACTERIZATION OF TIME-DEPENDENT MIXING AT THE 
SEAFLOOR
Biological (bioturbation) and physical (wave and currents) processes dominate the time-
dependent evolution of small-scale (mm to m) roughness at the seafloor. Recent experi-
ments (SAX99 and SAX04) have used high-frequency (40 kHz and 300 kHz) acoustic 
backscattering and stereo-photography to quantify the changes in natural and artificially-
created seafloor roughness in sandy substrates. A time-evolution equation with a random 
forcing term that creates roughness and a diffusion term that degrades roughness will be 
described. When compared to acoustic data this model yields values of horizontal diffusiv-
ity in the range of 10 to 80 cm yr-1. (Supported by ONR)

Richardson, T. L., University of South Carolina, Columbia, USA, richardson@biol.sc.edu;
Ranhofer, M. L., University of South Carolina, Columbia, USA, melissa.ranhofer@msci.sc.edu;
Benitez-Nelson, C. R., University of South Carolina, Columbia, USA, cbnelson@geol.sc.edu
TAXON-SPECIFIC DISSOLVED ORGANIC PHOSPHORUS UTILIZATION BY 
ESTUARINE PHYTOPLANKTON DETERMINED USING AN ENZYME-LABELED 
FLUORESCENCE APPROACH
River-transported dissolved organic phosphorus (DOP) may comprise a substantial fraction 
of total dissolved phosphorus in coastal ecosystems. The chemical composition of this DOP 
pool and its utilization by estuarine phytoplankton communities are largely unknown. We 
investigated the taxon-specific utilization of DOP in phytoplankton collected from upstream 
(river) and downstream (ocean) sites in Winyah Bay, SC, using combined nutrient addition 
bioassays and an enzyme-labeled fluorescence assay for expression of alkaline phosphatase 
(AP). AP expression was highest in phytoplankton collected from the ocean location (up 
to 33% of total cells were labeled). Labeling was detected only in some dinoflagellates  and 
diatoms. AP expression was significantly lower in bioassay containers with added inorganic P. 
Overall AP expression was species-specific, site-specific and varied with month of collection. 
Chemical characterization of the bulk DOP pool may provide insight into the observed vari-
ability. Characterization of DOP using liquid 31P NMR is currently underway.

Riche, O., University of British Columbia, Vancouver, Canada, oriche@eos.ubc.ca;
Pawlowicz, R.
ESTUARINE CIRCULATION AND NEW PRIMARY PRODUCTION IN THE STRAIT 
OF GEORGIA USING AN INVERSE METHOD
The circulation of the Strait of Georgia estuary is obtained from an inverse box model 
based on 48 surveys carried out over the years 2002-2005. We discuss seasonal and interan-

nual variability in the circulation, and show that the effect of storage terms in the budgets 
is to decouple the strength of the estuarine circulation from variations in freshwater inflow. 
By combining the circulation model with observations of nutrient concentrations we find 
that a nutrient sink exists in the surface water. We use this to estimate new primary produc-
tion, which is different in winter, summer, and during the spring bloom. In addition we 
speculate on the strength of recycled production by examining the Si:N ratio of this sink.

Richey, J. E., University of Washington, Seattle, USA, jrichey@u.washington.edu;
Krusche, A. K., Centro de Energia Nuclear na Agricultura, Piracicaba, Brazil, alex@cena.

usp.br;
Ellis, E., University of Washington, Seattle, USA, ellise@u.washington.edu;
Alin, S., University of Washington, Seattle, USA, salin@u.washington.edu
INTERPRETING DYNAMIC SIGNATURES OF LAND-WATER COUPLING AND 
IN-STREAM PROCESSES IN THE AMAZON: FROM SMALL STREAMS TO THE 
WESTERN TROPICAL NORTH ATLANTIC
The spatial and temporal distributions of dissolved CO2 in surface waters of tropical river 
systems is the product of a long sequence of complex biological, hydrological, and geo-
chemical processes. A key gap in our knowledge is how these distributions vary with the 
hydrograph across a broad range of landscapes and river size. Recent data from the Rede 
Beija Rio network are extensive, with roughly 20 sites characterizing a wide range of Amazon 
environments and river orders, from small streams to the Amazon mainstem, with a broad 
suite of measurements over the period 2004-2006.  Systematic variations in pCO2 relative 
to other chemical parameters were observed, including O2, DOC, and FPOC, suggesting an 
environmental “coherence” across scales, which ultimately governs the export of the Amazon 
end member to the WNTA, with subsequent marine implications.

Richman, J. G., Oregon State University, Corvallis, USA, jrichman@coas.oregonstate.edu;
Miller, R. N., Oregon State University, Corvallis, USA, miller@coas.oregonstate.edu
IMPACT OF MODEL REPRESENTATION ERROR ON OCEAN CLIMATE 
FORECASTS
Knowledge of the structure and magnitude of errors in both observations and models is 
critical for successful data assimilation. We have developed a reduced state space scheme 
to estimate model representation error using long term model forecasts and time series of 
remotely sensed sea surface temperature and sea surface height obtained from satellites. 
The long term forecasts are used to create the reduced state space; the complement of the 
reduced state space is shown to be indistinguishable from noise. The model representation 
error can be estimated from the null space of the projection of the model and observation 
misfits into the reduced state space, using the techniques described by Richman, Miller 
and Spitz (Geophys. Res. Letters, 2005). The technique is applied to the ocean forecasts 
from the NCEP Climate Forecast System (CFS) At present the CFS uses data assimilation 
to provide an improved initial condition of the ocean for the coupled forecast. The result-
ing representation error dominates the model-observation misfits. The climate model 
has significant errors in the equatorial cold tongue and the western Pacific warm pool. 
A simple reduced state space optimal interpolation can not assimilate these errors. We 
include realizations of the representation error into an ensemble of annual forecasts of the 
ocean to characterize its impact on the probability distribution for temperature and sea 
surface height, and thus derive an enhanced data assimilation system.

Richmond, R. H., University of Hawaii at Manoa, Honolulu, USA, richmond@hawaiil.edu;
Rongo, T., Florida Institute of Technology, Melbourne, USA, eturere@yahoo.com;
Golbuu, Y., Palau International Coral Reef Center, Koror, Palau, ygolbuu@picrc.org;
Victor, S., Palau International Coral Reef Center, Koror, Palau, svictor@picrc.org;
Idechong, N., Palau National Congress, Koror, Palau, rdc@palaunet.com;
Davis, G., NOAA/National Marine Fisheries Service, Honolulu, USA, gerry.davis@noaa.gov;
Kostka, W., Micronesia Conservation Trust, Kolonia, Federal States of Micronesia, mctdi-

rector@mail.fm;
Neth, L., Conservation Society of Pohnpei, Kolonia, Federal States of Micronesia, csp@

mail.fm;
Hamnett, M., University of Hawaii at Manoa, Honolulu, USA, hamnett@hawaii.edu;
Wolanski, E., Australian Institute of Marine Science, Townsville, Australia, e.wolanski@

aims.gov.au
WATERSHEDS AND CORAL REEFS: CONSERVATION SCIENCE, POLICY AND 
IMPLEMENTATION
Coral reefs worldwide are being degraded by human-induced disturbances, resulting 
in ecological, economic and cultural losses.  Runoff and sedimentation are among the 
greatest threats to coastal reefs surrounding high islands and adjacent to continental 
landmasses.  Scientific data exist that identify key stressors, synergisms, and outcomes 
at the coral reef ecosystem, community and population levels.  These data demonstrate 
that marine protected areas alone may be insufficient for coral reef protection and that 
integrated watershed management practices are also needed. Gaps in the effectiveness of 
environmental policy, legislation and regulatory enforcement have resulted in the con-
tinued degradation of U.S reefs.  Several Pacific Islands, with intact resource stewardship 
and traditional leadership systems, have been able to apply research findings to coral reef 
management policies relatively quickly.   Three case histories in Micronesia provide insight 
on how biophysical data can be applied to manage human behaviors responsible for coral 
reef destruction, through the social sciences.
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Ridgway, T., The University of Queensland, Brisbane, Australia, tyrone@uq.edu.au;
Riginos, C., The University of Queensland, Brisbane, Australia;
Hoegh-Guldberg, O., The University of Queensland, Brisbane, Australia
CORAL CONNECTIVITY AND CLIMATE CHANGE - THE AUSTRALIAN STORY
While ocean temperature has had a significant influence on observed changes on 
Australian coral reefs, changes to ocean circulation and an upward trend in water tem-
peratures have led to environmental modification as the East Australian Current pushes 
further south carrying sub-tropical species into temperate waters. At present there are 
no robust biophysical models of larval dispersal for the southern Great Barrier Reef 
(GBR) and southern Queensland coasts, and only limited genetic information based on 
allozymes. The integration of microsatellite and nuclear intron data markers have been 
applied to populations of the coral Pocillopora damicornis on the GBR and populations 
extending to high latitude locations to assess contemporary patterns of genetic connectiv-
ity. Potential mitochondrial DNA markers developed on P. damicornis are envisaged to 
yield information of historical changes in population size and connectivity. Symbiont sub-
cladal designations have also been assessed along the same latitudinal gradient, and it is 
hoped that the integration this information with historical and contemporary estimates of 
gene flow will aid in a preliminary understanding the potential impacts of climate change 
on connectivity and survival of coral populations.

Riedlinger, S. N., Naval Research Lab, Stennis Space Center, USA, Shelley.Riedlinger@
nrlssc.navy.mil;

Barron, C. N., Naval Research Lab, Stennis Space Center, USA, Charlie.Barron@nrlssc.
navy.mil;

Ko, D. S., Naval Research Lab, Stennis Space Center, USA, Dong.Ko@nrlssc.navy.mil;
Martin, P. J., Naval Research Lab, Stennis Space Center, USA, Paul.Martin@nrlssc.navy.mil
INVESTIGATING EXCHANGE BETWEEN THE KUROSHIO AND MARGINAL 
SEAS OF CHINA USING MODEL SIMULATIONS OF FLOATS AND DRIFTERS
Simulated drifters and floats are seeded in the East Asian Seas Navy Coastal Ocean Model 
(EAS NCOM) to investigate exchange between the Kuroshio and marginal seas of China.  
Drifters follow surface currents, while floats remain at selected depths. Fidelity of short-
term model prediction is assessed by comparing paired simulated and observed drifter 
trajectories, while accuracy over longer time scales is evaluated using model and histori-
cal transports in various straits. Distributions of trajectories over multiple years reveal 
long term exchange patterns with interannual and seasonal variability. The EAS NCOM, 
driven with real-time atmospheric forcing and tides, has been running daily at the Naval 
Oceanographic Office for several years. Modeled annual transports in the Luzon strait are 
7.2 Sv, 4.9 Sv and 5.4 Sv for 2004, 2005 and 2006 respectively. East of Luzon,  the transport 
is 15 Sv in 2004 and about 30 Sv for 2005 and 2006. EAS gives reasonable transports for 
other straits in the region as well. Thus realistic flow exchange between the Kuroshio and 
adjacent marginal seas is expected.

Riemenschneider, U., Woods Hole Oceano. Inst., Woods Hole, USA, uriemenschneider@
gmail.com;

Price, J., Woods Hole Oceano. Inst., Woods Hole, USA, jprice@whoi.edu;
Pratt, L., Woods Hole Oceano. Inst., Woods Hole, USA, lpratt@whoi.edu;
Legg, S., NOAA/Geophysical Fluid Dyn. Lab., Princeton, USA, Sonya.Legg@noaa.gov;
Helfrich, K., Woods Hole Oceano. Inst., Woods Hole, USA, khelfrich@whoi.edu
THE FAROE BANK CHANNEL OVERFLOW: COMPARISON BETWEEN 
SIMULATIONS, SIMPLIFIED OVERFLOW REPRESENTATIONS, AND HYDRAULIC 
JUMP THEORY.
High-resolution regional simulations of the Faroe Bank Channel overflow, carried out 
using the MITgcm, are used to evaluate a simplified representation of the transport and 
mixing within the overflow, the Marginal Sea Boundary Condition (MSBC). This repre-
sentation has recently been implemented in a global climate model as part of the Gravity 
Current Entrainment Climate Process Team. A key discrepancy between the simulations 
and the MSBC is shown to be the rapid widening of the overflow plume in the simulations 
which is not captured by the MSBC approximations. A possible cause of this widening, 
also indicated by observations, is a lateral hydraulic jump. Comparison between model 
results and hydraulic jump theory supports this hypothesis.   

Ries, J. B., Woods Hole Oceanographic Institution, Woods Hole, USA, jries@whoi.edu;
McCorkle, D. C., Woods Hole Oceanographic Institution, Woods Hole, USA, dmccorkle@

whoi.edu;
Cohen, A. L., Woods Hole Oceanographic Institution, Woods Hole, USA, acohen@whoi.edu
EFFECTS OF CO2-DRIVEN REDUCTIONS IN SEAWATER CACO3 SATURATION 
STATE ON ARAGONITIC AND LOW-TO-HIGH MG CALCITIC MARINE 
INVERTEBRATES AND ALGAE
Elevated atmospheric pCO2 decreases seawater pH and [CO3=], reducing seawater 
saturation with respect to aragonite and calcite, the primary shell-building minerals of 
marine calcifiers. We are conducting long-term laboratory experiments to determine the 
effect of reduced seawater CaCO3 saturation state on biocalcification by 21 aragonitic 
and calcitic (low-high Mg) taxa representing eight of the major marine calcifying groups: 
Chlorophyta; Rhodophyta; Crustacea; Bivalvia; Gastropoda; Annelida; Cnidaria; and 
Echinodermata. The CaCO3 saturation states of the experimental seawaters, constrained 
by intercalibrated determinations of pH, alkalinity, and DIC, are achieved via air-CO2 
mixtures of 380 (ambient), 560, 840, 2240 ppm CO2, yielding Ω-arag of 3.2 (ambient), 

2.4, 1.8, 0.8, respectively. Isotope spikes (137Ba) and buoyant weighing are employed to 
constrain rates of calcification/dissolution. SEM, LA-ICPMS, and CT scan are used to 
assess changes in biomineral morphology, trace element geochemistry, and shell density. 
Initial results indicate significant and taxonomically-varied responses to reduced seawater 
saturation states. At lowest Ω-arag (0.8), new CaCO3 continues to be accreted within the 
calcifying zones of many of the organisms. Significantly, these same organisms are simul-
taneously undergoing net CaCO3 dissolution.

Rigal, F., Station Biologique, Lab. AD2M, UMR 7144 CNRS-UPMC, Roscoff, France, 
rigal@sb-roscoff.fr;

Comtet, T., Station Biologique, Lab. AD2M, UMR 7144 CNRS-UPMC, Roscoff, France, 
comtet@sb-roscoff.fr;

Viard, F., Station Biologique, Lab. AD2M, UMR 7144 CNRS-UPMC, Roscoff, France, 
viard@sb-roscoff.fr

INFLUENCE OF FIELD TEMPERATURE VARIATIONS ON PELAGIC LARVAL 
DURATION IN THE INVASIVE GASTROPOD CREPIDULA FORNICATA: 
IMPLICATIONS ON POPULATION CONNECTIVITY
Pelagic larval duration (PLD) is a key characteristic of marine benthic species with pelagic 
larvae, especially for invasive species as it strongly influences their potential for sustainable 
settlement and spread. Understanding how climate affects an invader’s PLD is thus crucial. 
By combining field studies (bay of Morlaix, English Channel), experimental data and math-
ematical computations, we investigated the effect of temperature variations on the PLD 
of the larvae of the slipper limpet Crepidula fornicata, invasive along the European coasts. 
In the range of field temperatures faced by larvae during a three-year survey (9-18C) our 
results showed a great range of PLDs, suggesting that larvae released during early spring, if 
they can overcome mortality, might contribute more to spread than to local settlement, the 
opposite occurring for larvae released at warmer temperature. Analysing similar patterns 
along the European distribution of C. fornicata allowed us to suggest that in some cases the 
potential ocean temperature increase might increase population connectivity.

Rigby, P., University of Sydney, Sydney, Australia, p.rigby@cas.edu.au;
Pizarro, O., University of Sydney, Sydney, Australia, o.pizarro@cas.edu.au;
Williams, S., University of Sydney, Sydney, stefanw@acfr.usyd.edu.au;
Johnson-Roberson, M., University of Sydney, Sydney, Australia, m.roberson@cas.edu.au
AUTONOMOUS IMAGE SELECTION FOR BENTHIC CLASSIFICATION
Modern technology now allows vast numbers of images of the seabed to be captured 
and stored. Before this data can provide any meaningful information the images need 
to be classified by benthic ecologists. This can be a time consuming process, and  often 
only a subset of the original data can be considered. We provide a computerised method 
to automatically select this subset. Using a Gaussian process approach, we consider the 
spatial variation of the benthos and autonomously select the subset which provides the  
maximum information about the underlying distribution.

Rinehimer, J. P., Virginia Institute of Marine Science, Gloucester Point,VA, USA, jpaul@
vims.edu;

Harris, C. K., Virginia Institute of Marine Science, Gloucester Point, VA, USA, ckharris@
vims.edu

FEEDBACKS BETWEEN BED CONSOLIDATION, RESUSPENSION, AND 
TURBIDITY IN A PARTIALLY MIXED ESTUARY
Cohesive sediment erosion plays an important role in controlling water column turbidity, 
light attenuation, and primary production in estuaries.  The critical shear stress required 
to erode cohesive sediments varies as a function of the depth into the bed and the recent 
erosional and depositional history of a site due to consolidation.  A cohesive bed submodel 
including consolidation and depth variations in critical stress has been integrated into a 
three-dimensional coupled hydrodynamic-sediment transport model of the York River, 
VA, USA using the Regional Ocean Modeling System (ROMS).  The model has been used 
to investigate the feedbacks between sediment convergence, deposition, and erodibility 
and their effects on suspended sediment concentrations, estuarine turbidity maximum 
formation, and depositional patterns within the estuary.  Field observations are available 
to calibrate and verify the model.  A variety of idealized conditions, including low and 
high river flow, and the spring-neap tidal cycle were explored.  The model demonstrates 
convergent sediment fluxes generating regions of high erodibility and bed sediment supply 
controlling turbidity within the estuary.

Rines, J., University of Rhode Island, Graduate School of Oceanography, Narragansett, 
USA, jrines@gso.uri.edu;

McFarland, M., University of Rhode Island, Graduate School of Oceanography, 
Narragansett, USA, malcolm@gso.uri.edu;

Donaghay, P., University of Rhode Island, Graduate School of Oceanography, 
Narragansett, USA, donaghay@gso.uri.edu;

Sullivan, J., University of Rhode Island, Graduate School of Oceanography, Narragansett, 
USA, jsully@gso.uri.edu;

Graff, J., University of Rhode Island, Graduate School of Oceanography, Narragansett, 
USA, jrgraff@gso.uri.edu

THIN LAYERS AND HARMFUL ALGAL BLOOMS IN MONTEREY BAY, CA
As part of ONR’s interdisciplinary Layered Organization in the Coastal Ocean program, 
we studied the species-specific distribution of phytoplankton inside and outside of thin 
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layers in Monterey Bay, California during the summers of 2005 and 2006. Monterey Bay 
is home to an extraordinarily diverse community of phytoplankton, including many taxa 
implicated in Harmful Algal Blooms. A remarkable feature in 2006 was the prevalence 
of HAB species, including Alexandrium catenella, Dinophysis fortii, Pseudo-nitzschia 
spp. and Chaetoceros concavicornis. Harmful Algal Blooms are frequently dominated 
by a single taxon. However, during our experiment multiple HAB taxa co-occurred. In 
some cases they were concentrated in thin layers, while in others they were more broadly 
distributed throughout the water column. Dinophysis fortii co-occurred with its putative 
prey, Myrionecta rubra. Species-specific vertical distribution patterns have implications 
for both the impacts of HABs, and for their ecology. Thin layers contain enhanced con-
centrations of cells, so their waters may be more inimical than other regions of the water 
column. They may also contribute to the ecological success of specific taxa, by concentrat-
ing in close proximity interdependent organisms.

Ringeisen, B. R., U.S. Naval Research Laboratory, Washington, USA, ringeisen@nrl.navy.mil;
Biffinger, J., U.S. Naval Research Laboratory, Washington, USA, justinb@ccs.nrl.navy.mil
AEROBIC MICROBIAL FUEL CELLS FOR OPERATION IN THE OCEAN COLUMN
Microbial fuel cells (MFCs) harvest energy from a wide variety of carbon sources to pro-
duce electricity at neutral pH and ambient temperatures. Because most environments on 
Earth are exposed to significant levels of oxygen, we believe the transition from sediment 
based MFCs to oxygen-tolerant MFCs is necessary. Our specific focus is on the powering 
of ocean water column sensors by an oxygen-tolerant mini-MFC. We isolate the desired 
electron-producing microbes in the anode chamber with membranes that contain pore 
sizes smaller than the microbes of interest (< 1 µm). Selected nanoporous polymer filters 
can be used effectively in place of standard PEMs in the mini-MFC (device cross-section: 
2 cm^2). Exposing the anode to air also creates unique growing conditions for the mi-
crobes themselves compared to the standard anaerobic anode conditions used in MFCs. 
We found that significant power was generated from glucose using Shewanella species in 
the mini-MFC design under aerobic conditions. In addition to glucose, other carbon fuels 
including fructose, sucrose, acetate and ascorbic acid were tested. The power produced 
from glucose decreased considerably if strictly anaerobic conditions were maintained. 
The design of the mini-MFC has expanded the breadth of potential electron donors for 
Shewanella MFCs and demonstrates the importance of studying microbial species under 
diverse environmental conditions.

Riser, S. C., University of Washington, Seattle, USA, riser@ocean.washington.edu;
Lagerloef, G., Earth and Space Research, Seattle, USA, lager@esr.org
HIGH-RESOLUTION SURFACE SALINITY AND TEMPERATURE 
MEASUREMENTS FROM ARGO FLOATS
With the coming of the Aquarius satellite mission there is an increased interest in the sur-
face salinity field of the global ocean.  Validating the Aquarius measurements and interpret-
ing them in terms of the underlying salinity field will be an important task.  The global Argo 
array of profiling floats provides one way to carry out this work, although Argo floats do not 
generally measure temperature and salinity above depths of 5 meters in the ocean.  In order 
to extend the Argo measurements to the sea surface, we have added auxiliary CTD sensors 
to several floats that can collect high-resolution (depth intervals less than 20 cm) tempera-
ture and salinity data as the floats profile through the upper 50 m of the water column.  We 
show examples of these near-surface profiles, discuss their precision and accuracy, and 
examine the broader implications of such work for the upcoming Aquarius mission.

Ritchie, A. E., University of Hawaii, Honolulu, USA, ritchiea@hawaii.edu;
Johnson, J. I., University of Hawaii, Honolulu, USA, zij@hawaii.edu
AEROBIC ANOXYGENIC PHOTOTROPHIC BACTERIAL SURFACE ABUNDANCE 
ALONG OFFSHORE AND ONSHORE TRANSECTS NEAR PACIFIC OCEAN ISLANDS
Aerobic anoxygenic phototrophic bacteria (AAP’s) population abundances are not well 
characterized, in spite of their potential importance for the microbial loop and primary 
production. AAPs have a photoheterotrophic metabolism, thus both inorganic and or-
ganic nutrients, as well as physical variables likely drive their ecological distributions. To 
explore AAP abundances and the environmental variables that may be regulating them, 
we quantified AAP abundance by counting pufM gene copies using qPCR along onshore/
offshore transects near 5 distinct islands in the Pacific Ocean (Oahu, Molokai, Futuna, 
Aniwa, and Lord Howe) with steep environmental gradients. AAP’s abundance was gener-
ally less than 1% of the total microbial community and abundance patterns varied with 
distance from shore. Onshore/offshore patterns are different among the islands, but are 
related to environmental variables such as the type of coastal benthic environment, nutri-
ents, total bacteria, Prochlorococcus, Synechococcus, chlorophyll, salinity, and tempera-
ture. Abundance patterns are further explored by investigating the genetic diversity of the 
AAP community using pufM clone libraries and qPCR dissociation curves, which both 
support a genetically diverse population that responds to environmental variability.

Ritson-Williams, R., Smithsonian Marine Station at Fort Pierce, Fort Pierce, USA, wil-
liams@si.edu;
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Kuffner, I. B., US Geological Survey, Florida Integrated Science Center, St. Petersburg, 

USA, ikuffner@usgs.gov

ALGAL NATURAL PRODUCTS MEDIATE MULTIPLE ECOLOGICAL 
INTERACTIONS ON CORAL REEFS
How algal species can proliferate in reef habitats and how they can maintain these phase 
shifts are critical questions to managing coral reef habitats.  On two Caribbean reefs we 
show that some common reef algae (but not all) use chemical defenses to deter reef fishes.  
In Belize, the sea urchin Diadema antillarum was less discriminating than reef fishes and 
consumed some of almost all species of algae offered to them.  For example, fish were 
strongly deterred by some brown algal extracts, while the urchins readily consumed them.  
Herbivorous reef fishes and D. antillarum have different algal preferences (often driven 
by chemical defenses) and can have differential effects on algal community composition. 
Algal natural products also mediate competitive interactions with scleractinian coral 
larvae. Some species of Lyngbya and Dictyota as well as extracts of some of these spe-
cies caused either recruitment inhibition or avoidance behavior in coral larvae. Natural 
products protect some algae from herbivory (allowing increased space occupation) and 
reduce coral recruitment, both of which may perpetuate a phase shift from coral to algal 
dominated communities.

Rivera, A. P., Naval Oceanographic Office, Stennis Space Center, USA, angel.p.rivera@
navy.mil;

Blaha, J., Naval Oceanographic Office, Stennis Space Center, USA, john.blaha@navy.mil;
Horowitz, M., Naval Oceanographic Office, Stennis Space Center, USA, michael.horow-

itz1@navy.mil
A CASE STUDY DESCRIBING AN OFFSHORE WARM FILAMENT OF THE 
FLORIDA CURRENT NEAR 30N
Aspects of a surface layer filament flowing eastward of the Florida Current during February-
March 2007 are described. The evaluation is based on comparisons between 49 aircraft-de-
ployed xbt profiles and the filament location interpreted from satellite images of sea surface 
temperature. Using temperatures greater than 23ºC to indicate filament waters, the vertical 
thickness varies from 150 m within the Florida current to 50 m at 100 km toward the east. 
The axbt data also reveal a cyclonic eddy coincident with the filament such that the filament 
wraps along the southern flank of the eddy. The filament is sufficiently thick and broad (~50 
km) to modify the acoustical properties for Navy training applications. Some speculation is 
also presented on the potentially significant role of eddies to divert mass and heat from the 
western boundary surface flow into the subtropical central gyre.

Rivord, J., US EPA Gulf Ecology Division, Gulf Breeze, FL, USA, rivord.jessica@epa.gov;
Schaeffer, B. A., US EPA Gulf Ecology Division, Gulf Breeze, FL, USA, schaeffer.blake@

epa.gov
VARIABILITY OF THE DIFFUSE DOWNWELLING IRRADIANCE IN GULF OF 
MEXICO HYPOXIC AND NON-HYPOXIC WATERS
Light availability is a key factor regulating water-column oxygen concentration.  In the 
shallow waters of the Louisiana continental shelf, light availability below the pycno-
cline may determine the vertical distribution of hypoxia. A 166-channel (350 - 800 nm) 
Satlantic HyperPRO was used to derive in-situ time-series measurements of diffuse at-
tenuation coefficients, Kd, from a station in hypoxic waters and an in-shore non-hypoxic 
station.  Kd(490) in hypoxic water was 0.08 +/-0.05 m-1 between surface and 15m depth.  
Kd(490) below 15m started at 0.20 m-1 and increased to a maximum of 0.94 m-1 at the 
21m bottom.  Kd(490) in non-hypoxic water was 0.52 +/-0.11 m-1 at surface decreasing to 
0.28 +/-0.11 m-1 at 6m depth.  Comparisons will be made with supporting physical mea-
surements to understand dynamics of Kd(490) in hypoxic and non-hypoxic waters.
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Carta, A., NURC, La Spezia, Italy, carta@nurc.nato.int;
Grandi, L., NURC, La Spezia, Italy, grandi@nurc.nato.int;
Gualdesi, L., NURC, La Spezia, Italy, gualdesi@nurc.nato.int;
Ranelli, P., NURC, La Spezia, Italy, ranelli@nurc.nato.int;
Book, J., Navy Research Laboratory, Stennis Space Center, USA, book@nrlssc.navy.mil;
Martin, P., Navy Research Laboratory, Stennis Space Center, USA, martin@nrlssc.navy.mil;
Preller, R., Navy Research Laboratory, Stennis Space Center, USA, preller@nrlssc.navy.mil;
Oddo, P., INGV, Bologna, Italy, oddo@bo.ingv.it;
Pinardi, N., INGV, Bologna, Italy, n.pinardi@sincem.unibo.it;
Guarnieri, A., INGV, Bologna, Italy;
Chiggiato, J., ARPA / CNR-ISMAR, Bologna / Venice, Italy;
Carniel, S., CNR-ISMAR, Venice, Italy;
Russo, A., Universite Politenica delle Marche, Ancona, Italy;
Orlic, M., AMGI, University of Zagreb, Croatia;
Tudor, M., MHS, Zagreb, Croatia;
Vandenbulcke, L., MARE-GHER, University of Liege, Belgium;
DART Consortium
HOW TO RECONCILE CONTRADICTING FORECASTS IN THE COASTAL OCEAN?
Multi-model Super-Ensembles (SE) aiming at combining optimally different models have 
been shown to improve significantly atmospheric weather predictions. In the coastal 
ocean, complex, yet poorly understood dynamics, the presence of small-scales processes, 
the lack of real-time data and limited reliability of operational models so far prevented the 
proper application of SE methods. Here, we report results from state-of-the-art super-
ensemble techniques based on dynamic combinations of SEPTR [a trawl-resistant bottom 
mounted platform transmitting in near real-time] data and a series of eight operational 
models ran during an experiment in a coastal area in the Adriatic Sea. Kalman filter and 
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Particle filter based methods which allow for dynamic evolution of weights and associated 
uncertainty show increased skill (+10%) as compared to single models. The latter method 
copes with non Gaussian error statistics and reduces the uncertainty by a further 30%.

Roarty, H. J., Rutgers University, New Brunswick, USA, hroarty@marine.rutgers.edu;
Member, P., MARCOOS, USA
HIGH FREQUENCY RADAR NETWORK WITHIN THE MID-ATLANTIC 
REGIONAL COASTAL OCEAN OBSERVING SYSTEM
High Frequency (HF) radar has been established as an important component of Mid-
Atlantic Regional Coastal Ocean Observing System (MARCOOS).  The HF radar network 
currently consists of 26-sites with multistatic and nested coverage from Cape Hatteras to 
Cape Cod with high-resolution coverage of the four major estuaries in the region.  This 
network provides regional surface current maps to improve United States Coast Guard 
search and rescue operations, mitigate hazardous material spills as well as improve rip 
current forecasting.  The radial current files are aggregated into the national data archival 
system.  Specific applications include assimilation into a statistical model and three dy-
namical models with the goal of improving surface current forecasts for search and rescue.  
Test bed activities will routinely compare these forecasts with drifters released into the 
coverage area to determine the parameters necessary for inclusion into the Coast Guard 
search-planning tool, SAROPS.  The MARCOOS HF Radar network has moved from 
small isolated systems to a single integrated regional system, a model that is being scaled 
around the world.

Robbins, M. C., University of North Carolina - Chapel Hill, Chapel Hill, USA, rmeredit@
email.unc.edu;

Wetz, M. S., University of North Carolina - Institute of Marine Sciences, Morehead City, 
USA, wetz@email.unc.edu;

Paerl, H. W., University of North Carolina - Institute of Marine Sciences, Morehead City, 
USA, hpaerl@email.unc.edu

DISTRIBUTION OF TRANSPARENT EXOPOLYMER PARTICLES ALONG AN 
ESTUARINE SALINITY GRADIENT
Transparent exopolymer particles (TEP) play an important role in organic matter sinking 
fluxes in marine ecosystems.  Little is known about the importance of TEP in estuar-
ies, however.  We examined the distribution of TEP along a salinity gradient in North 
Carolina’s Neuse R. Estuary (NRE).  In summer 2007, TEP was positively correlated with 
salinity.  Even though several large phytoplankton blooms, which are a source of TEP, were 
found in the upper NRE, TEP did not deviate from a conservative mixing line at those 
locations.  We hypothesize that in estuaries fed by soft water (low cation) rivers, TEP 
formation may be inhibited by the lack of cations.  This inhibition of TEP formation in 
the lower salinity regions of estuaries may have important implications for phytoplankton 
sinking fluxes and estuarine oxygen dynamics, as it is in these regions of estuaries where 
large blooms often form and where phytoplankton-fueled bottom water hypoxia can be 
problematic.  Results will be presented from the in situ TEP monitoring as well as from 
time-course experiments in which TEP concentrations were observed in mesocosms with 
and without added cations.

Roberts, H. H., Louisiana State University, Baton Rouge, LA, USA, hrober3@lsu.edu;
Fisher, C. R., Penn State University, University Park, PA, USA, cfisher@psu.edu;
Shedd, W., Minerals Management Service, New Orleans, LA, USA, william.shedd@mms.gov;
Hunt, Jr., J., Mineral Management Service, New Orleans, LA , USA, jesse.hunt@mms.gov;
Bernard, B., TDI Brooks International, Inc., College Station, TX , USA, drjmbrooks@aol.com;
Brooks, J., TDI Brooks International, Inc., College Station, TX, USA, drjmbrooks@aol.com
FLUID -- GAS EXPULSION ON THE DEEP GULF OF MEXICO CONTINENTAL 
SLOPE: GEOLOGIC FRAMEWORK FOR CHEMOSYNTHETIC COMMUNITY SITES
Massive sediment input to the Gulf ’s northern continental slope and associated salt 
tectonics have provided a geologic framework characterized by many “leak points” for 
hydrocarbons and brines.  Fluid-gas expulsion sites were identified using a slopewide 3D 
seismic dataset. Alvin (2006) and Jason (2007) dives targeted 15 hydrocarbon seep sites for 
study on the mid-lower slope (1000-2850 m).  Understanding cross-slope and along-slope 
variability in chemosynthetic communities and associated geology was a project goal.  
Four Alvin dive sites were selected for coverage with high resolution AUV-acquired acous-
tic data. In 2007 AUV data aided in Jason dive planning and sampling at these sites. All 
sites selected had chemosynthetic communities,  some degree of carbonate lithification of 
the seafloor, and multiple local expulsion areas.  Dive site geologic features included: (1) 
massive carbonate boulders to thin crusts, (2) barite-rich brine lakes, (3) active mudflows, 
(4) gas hydrate mounds, and (5) geologically complex mounds of various dimensions.  
Geologic settings for dive sites include: (A) breached anticline, (B) linear fault, (C) gas 
hydrate-invaded intraslope basin flank, and (D) above shallow salt body.

Roberts, J. B., Florida State University, Tallahassee, USA, broberts@met.fsu.edu;
Clayson, C. A., Florida State University, Tallahassee, USA, clayson@met.fsu.edu
INVESTIGATING THE GEOSPATIAL AND TEMPORAL PATTERNS OF DIURNAL 
WARMING EVENTS USING REMOTE SENSING AND MODELLING
Diurnal warming of the sea surface is an important physical process that has been routine-
ly observed from remote sensing platforms. Warming events approaching 6 K have been 
observed in regional analyses. This warming has important consequences on surface sta-
bility and also can affect the turbulent fluxes of heat and moisture through the sea surface. 

These events do not happen at all locations equally, but form distinct geospatial patterns 
primarily related to the patterns of forcing, namely wind and insolation. Attempts have 
been made to model diurnal warming events as seen over a region through use of remote 
sensing techniques. Comparison of these modeled events to those as seen from space will 
be presented. Also, comparison of model results to ship and other in situ platforms will 
be shown. Use of modeling parameterizations allows for an examination of global fields of 
diurnal warming and its variability over a variety of temporal and spatial scales.

Roberts, M. L., Woods Hole Oceanographic Institution, Woods Hole, USA, mroberts@
whoi.edu;

von Reden, K. F., Woods Hole Oceanographic Institution, Woods Hole, USA, kvonre-
den@whoi.edu;

Jenkins, W. J., Woods Hole Oceanographic Institution, Woods Hole, USA, wjenkins@
whoi.edu;

Rosenheim, B. E., Woods Hole Oceanographic Institution, Woods Hole, USA, brosen-
heim@whoi.edu;

McNichol, A. P., Woods Hole Oceanographic Institution, Woods Hole, USA, amcnichol@
whoi.edu;

Schneider, R. J., Woods Hole Oceanographic Institution, Woods Hole, USA, rschneider@
whoi.edu

CFAMS: A NEW RADIOCARBON MEASUREMENT TOOL FOR MARINE 
GEOCHEMISTRY
Continuous-Flow Accelerator Mass Spectrometry (CFAMS) is a new analytical tool that 
will open new research doors in measuring radiocarbon. Rather than using the traditional 
technique of converting samples to CO2, then graphite, and then analyzing discrete 
samples by cesium sputtering, this new technique involves direct measurement of CO2. 
Advantages to this approach include more rapid and less expensive measurements, lower 
blank, and simpler chemistry. More importantly, this approach allows direct interfacing of 
the system to gas and liquid chromatographs, laser ablation/combustion systems, progres-
sive pyrolysis/combustion units, and Kiel devices. The first group permits radiocarbon 
analysis of individual compounds with unprecedented rapidity and accuracy, illuminating 
carbon flow in the environment, and environmental forensics and opens the door to ra-
diocarbon analysis of sub-microgram samples. The second group permits detailed spatial 
mapping of radiocarbon in structures like otoliths, speleothems, and tropical (ring less) 
trees. The third group allows operational separation of individual

Robertson, C. Y., Skidaway Institute of Oceanography, Savannah, USA, charles.robert-
son@skio.usg.edu;

Nelson, J. R., Skidaway Institute of Oceanography, Savannah, USA, jim.nelson@skio.usg.edu;
Voulgaris, G., University of South Carolina, Columbia, USA, gvoulgaris@geol.sc.edu;
Savidge, W., Skidaway Institute of Oceanography, Savannah, USA, william.savidge@skio.

usg.edu;
Tzeng, M., Skidaway Institute of Oceanography, Savannah, USA, mimi.tzeng@skio.usg.edu
PARTICLE MOBILIZATION FROM MID-SHELF SAND SEDIMENTS OF THE 
SOUTH ATLANTIC BIGHT IN RESPONSE TO PHYSICAL FORCING
The BOTTOMS-UP project established a pilot benthic observatory on the continental 
shelf off Georgia (~26 m depth), building on observing system infrastructure at an off-
shore Navy tower.  Shelf sediments in this area are predominantly permeable sands.  Light 
at the bottom is often sufficient for benthic microalgae photosynthesis.  One aspect of the 
study examines the role of episodic physical disturbance in resetting the benthic system, 
removing fine particles and contributing to high permeability and high biogeochemical 
activity in surface sediments.  Initial results from spring-fall 2007 are presented, focusing 
on fine particle export from the sands in response to physical forcing, and subsequent 
settling.  Turbidity and chlorophyll fluorescence measured near-bed (0.5-2.0 m above the 
bottom) and in the water column tracked changes in suspended particles and chlorophyll 
(the latter potentially including suspended benthic microalgae).  These data are combined 
with tower observations (including wind, surface waves) and results from other benthic 
packages (including near-bed velocities and bed form evolution).  Major particle suspen-
sion events can also be detected in ocean color satellite imagery, providing a regional 
perspective complementing the observatory results.

Robertson, R., UNSW@ADFA, Canberra, Australia, r.robertson@adfa.edu.au
LOCAL AND SURFACE INTENSIFICATION OF TIDAL CURRENTS AND MIXING 
IN THE INDONESIAN SEAS
In the Indonesian Seas, North and South Pacific Waters are transformed by mixing into 
Indonesian Throughflow Water with much of the mixing attributed to tides.  To investi-
gate barotropic and baroclinic tides in the Indonesia Seas, they were simulated using the 
Regional Ocean Model System (ROMS) with forcing by four tidal constituents, M2, S2, 
K1, and O1.  The intricate topography of the region along with interactions between the 
Pacific and Indian Ocean tides resulted in strongly depth dependent velocities and internal 
tides were generated by all constituents.  Extensive interactions occurred in the internal 
tidal fields: between a beam and its own reflections, between internal tides generated at 
different locations (i.e. different sides of a channel, or beams generated nearby), between 
the barotropic and baroclinic tidal beams, and between beams of the different constitu-
ents.  Extremely complex internal tidal fields resulted with high variability, both spatially 
and during a tidal cycle.   Additionally, propagation was often trapped in the surface layer.  
Regions away from topography showed a Garrett-Munk  (G-M) dependency in spectral 
levels.  However, spectral density was elevated at higher frequencies in regions of high 
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internal tide generation.  And the elevated spectral density persisted well away from the 
topographic features near the surface, but not deeper in the water column.  Intense mixing 
was also found to be localized over topographic features.

Robertson, W., Coastal Planning & Engineering, Boca Raton, USA, qrobertson@coastal-
planning.net;

Zhang, K., Florida International University, Miami, USA, zhangk@fiu.edu;
Finkl, C. W., Coastal Planning & Engineering, Boca Raton, USA, cfinkl@coastalplanning.

net;
Whitman, D., Florida International University, Miami, USA, whitmand@fiu.edu
HURRICANE-INDUCED DEPTH OF CLOSURE DERIVED FROM AIRBORNE LASER 
BATHYMETRY INDICATES HYDRODYNAMIC AND GEOLOGIC CONTROLS IN 
SOUTHEAST FLORIDA
Reported here is a method that identifies an event-dependent depth of closure (DOC) us-
ing airborne laser bathymetric data. The measured DOC was compared horizontally and 
vertically to DOC positions that were calculated in the traditional manner (Hallermeier 
Birkemeier, and Nicholls equations) and to geomorphic units at 1046 locations spaced 
100 m along the coastline. Calculated DOC values were on average 2.8 m deeper than the 
measured DOC in the northern end of the study area. Diabathic channel fields match the 
measured DOC to the north, with a vertical difference of 0.3 m and a horizontal differ-
ence of 161 m, on average. Because diabathic channels are hydrodynamically formed, the 
northern study area appears to be hydrodynamically controlled. To the south, small hori-
zontal differences (90 m, on average) between hardgrounds and measured DOC suggest 
geologic control south of Hillsboro Inlet. Because this study measured an event-dependent 
DOC where waves generated by two hurricanes were larger than normal, the measured 
DOC represents a deeper DOC that rarely changes over time.

ROBIGOU, V., UNIVERSITY OF WASHINGTON, SCHOOL OC OCEANOGRAPHY, 
SEATTLE, USA, vero@ocean.washington.edu;

BULLERDICK, S., SEATTLE AQUARIUM SOCIETY, SEATTLE, USA, susan@aquari-
umsociety.org;

ANDERSON, A., SOUND VIEW EVALUATION AND RESEARCH, LAKE FOREST 
PARK, USA, soundviewevaluation@comcast.net

COSEE OCEAN LEARNING COMMUNITIES: COLLABORATIVE PARTNERSHIPS 
START AT HOME
The core mission of the Centers for Ocean Sciences Education Excellence (COSEE) is 
to promote partnerships between research scientists and educators through a national 
network of regional and thematic centers. This network fosters collaborative initiatives 
that benefit the network and beyond. To address the challenging issue of ocean sciences 
education informed by scientific research, COSEE supports partnerships between re-
search institutions, formal, and informal education institutions. COSEE Ocean Learning 
Communities, is a collaborative experiment between the UW College of Ocean and 
Fishery Sciences and College of Education, the Seattle Aquarium, and The College of 
Exploration. The theme of COSEE OLC is to study how to foster Learning Communities 
that cultivate ocean sciences-literate citizens aware of the ocean’s impact on their life. To 
facilitate educational efforts with disparate regional communities, the OLC leadership 
team practices collaborative approaches within its own midst. This presentation will high-
light some of the management, and team-building strategies adopted by the center. The 
authors will discuss the challenges of the first few months of operation and the approaches 
that have improved communication, and started the development of a common language, 
and a better understanding of the various cultures involved in the center. How each cul-
ture strengthens and enriches the goals of the center fosters the emergence of an Ocean 
Learning Community.

Robinson, A. R., Harvard University, Cambridge, USA, robinson@pacific.harvard.edu
ADVANCED SYSTEMS FOR PREDICTING COMPLEX FEATURES OF REGIONAL 
OCEAN CIRCULATION
Large-scale, mesoscale and small-scale features constitute the generally complex circula-
tion and flow of the regions of the ocean. The identification of the dominant currents, 
meanders, eddies and waves and their efficient description in terms of critical parameters, 
both in physical and phase spaces is essential to facilitate regional dynamical studies, simu-
lations, and real-time forecasting. The role of feature models in advanced ocean observing 
and prediction systems is especially important. The concept of such systems for field 
and parameter estimations has three major components: (i) an observational network: a 
suite of platforms and sensors for specific tasks, (ii) a suite of interdisciplinary dynamical 
models and (iii) multivariate data assimilation schemes. Model-model, data-data and data-
model compatibilities are essential. Systems are becoming increasingly modular, based 
on distributed information providing shareable, scalable, flexible and efficient workflow 
and management functionality. Multi-scale examples using the Harvard Ocean Prediction 
System that are presented in this tutorial include: the Gulf Stream, the Brazil Current, 
upwelling in the California Current System off Monterey Bay, and nested regional climate 
change modeling of the Gulf of Maine.

Robinson, C. L., Parks Canada, Vancouver, Canada, cliff.robinson@pc.gc.ca
A FRAMEWORK FOR ASSESSING THE REPRESENTIVITY OF FISH DIVERSITY 
IN NATIONAL MARINE CONSERVATION AREAS AND NATIONAL PARKS OF 
CANADA

In Canada, zoning is used in National Marine Conservation Areas (NMCAs) and coastal 
National Parks (NPs) to conserve biodiversity that is representative of a greater natural 
marine region. In this study, 3 elements of species diversity (richness, evenness and re-
latedness) were used as a measure of biodiversity, and they were evaluated to assess the 
representivity of protected zones. In this poster, I test the assumption of equivalent spe-
cies diversity among examples of the same habitat, and discuss a framework for selecting 
habitat examples in order to fully protect and conserve representative regional species 
diversity. I have used fish species and abundance data collected by beach seine for eelgrass 
meadows (Zostera marina) and gravel beaches from Pacific Rim National Park Reserve of 
Canada, located on the west coast of Canada. Two questions were addressed in this post-
er: 1) Are eelgrass meadows equivalent to gravel beaches in the fish species diversity ele-
ments that they represent? and 2) Do all examples of eelgrass meadows or gravel beaches 
equally represent fish species diversity of the greater natural region?

Robinson, K. L., Dauphin Island Sea Lab, Dauphin Island, USA, krobinson@disl.org;
Frazer, T. K., University of Florida, Gainesville, USA, frazer@ufl.edu;
Jacoby, C. A., University of Florida, Gainesville, USA, cajacoby@ufl.edu;
Youngbluth, M. J., Harbor Branch Oceanographic Institute, Ft. Pierce, USA, youngbluth@

hboi.edu
INTERACTIONS BETWEEN PHYTOPLANKTON, MICROZOOPLANKTON AND 
MESOZOOPLANKTON IN NEARSHORE SYSTEMS ALONG THE WEST COAST 
OF PENINSULAR FLORIDA, USA
The fates and impacts of nutrients transported by rivers represent critical drivers of coast-
al ecosystems. One conceptual model for large rivers with discharges bearing sediment 
and nutrients predicts that physical processes combine with top-down and bottom-up 
controls to yield i) lower phytoplankton biomass, phytoplankton production, zooplankton 
abundance, and zooplankton grazing in low light environments near river mouths; ii) 
highest phytoplankton biomass and production in partially mixed zones where settling 
improves light availability, nutrients remain available, phytoplankton production outstrips 
microzooplankton grazing and mesozooplankton abundances remain low; and iii) lower 
phytoplankton biomass and production further offshore where higher mesozooplankton 
abundances raise grazing pressure and nutrients become depleted or diluted (Dagg & 
Breed 2003). The generality of this model was tested in three systems along Florida’s Gulf 
coast using field samples and 24-h incubations of phytoplankton with and without zoo-
plankton. Results differ from predictions, with phytoplankton biomass normally peaking 
near river mouths, phytoplankton production following a similar pattern or remaining 
constant, microzooplankton abundance and grazing being similar across zones, and meso-
zooplankton abundances remaining constant. Patterns are attributed to scale-dependent, 
spatiotemporal interactions among processes.

Rocha, M. L., University of SAo Paulo/Oceanographic Institute, SAo Paulo, Brazil, isafla-
quer@usp.br;

Dias, J. F., University of SAo Paulo/Oceanographic Institute, SAo Paulo, Brazil, junedias@
usp.br

HISTOPATHOLOGICAL ANALYSIS OF THE LIVER OF FLATFISH ACHIRUS 
LINEATUS IN A POLLUTED ESTUARY IN BRAZILIAN COAST
The Santos estuarine system, in Brazilian southeast coast, is an intensely populated area 
and contains an industrial pole and the major harbor of Latin America. Two estuaries of 
low hydrodynamic and bordered by mangroves, flows into a bay, adjacent a continental 
shelf. In the 50 and 60´s decade, this region showed high contaminants index because of 
they multiples resources. The local fauna showed bioaccumulation of hydrocarbon and 
PCB in their tissues. Measures were taken to mitigate such damage and as a result there 
were a quantitative reduction and a qualitative improvement of the industrial effluents. 
With the propose to investigate the region real state, livers of the flatfish Achirus lineatus, 
collected at the Santos Bay, were studied because of its key role in metabolism and sub-
sequent excretion of xenobiotics. Sample histopathological analysis showed the presence 
of Melano-Macrophage Centres and others structural alterations at the liver that can be 
an indicative of environmental stress. The present aim is monitoring the impact of the 
antropic activities at the region using biomarker that will allow, with others studies, assess 
the fish population resilience.

Rodgers, K. B., AOS Program, Princeton University, Princeton, NJ, USA, krodgers@
princeton.edu;
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Wanninkhof, R., NOAA-AOML, Miami, FL, USA, wanninkhof@noaa.gov;
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REDUCING UNCERTAINTY IN THE DETECTION OF ANTHROPOGENIC DIC 
CHANGES
An ocean model (MOM4 with GFDL’s TOPAZ biogeochemistry model) is used to evalu-
ate the changes in CFCs and DIC measured along Repeat Hydrography sections P16, P17, 
and P2 in the Pacific and A16 in he Atlantic.  The model is forced with reanalysis fluxes 
over the period 1958-2006. The first goal in using the model is to identify changes in DIC 
which are due to natural variability in the circulation of the ocean. For this natural vari-
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ability component, it will then be important to identify the relative effects of changes due 
to nonlocal changes in ventilation rates from variability in the structure of the large-scale 
gyre circulation.   The second goal with the model is to develop an improved method 
for the detection of anthropogenic DIC using available observations, including remotely 
sensed sea surface height.  

Rodríguez-Figueroa, G. M., Centro Interdisciplinario de Ciencias Marinas (CICIMAR-
IPN, La Paz, Mexico, grodriguezf@ipn.mx;

Sapozhnikov, D., Vernadsky Institute of Geochemistry and Analytical Chemistry, Russian 
Academy of Sciences, Moscow, Russian Federation;

Shumilin, E., CICIMAR-IPN, La Paz, Mexico, eshumili@ipn.mx
LANTHANIDES PROFILES OF THREE BROWN SEAWEEDS ON THE COASTAL 
ZONE OF SANTA ROSALÍA MINING DISTRICT, BAJA CALIFORNIA PENINSULA, 
MEXICO
The polluted coastal sediments of the Santa Rosalía mining region have specific rare earth 
element (REE) shale normalized patterns, characterized by a light REE enrichment and 
positive europium anomaly. The aim of our research was to evaluate the possibility of a 
transfer of lanthanides from the sediments of this area into a biota. The concentrations of 
eight  REEs in brown seaweeds Sargassum sinicola, Padina durvillaei and Dictyota dicho-
toma, collected in 2004-2005 along the shore with both pristine, and polluted environ-
ments, were measured by a neutron activation analysis.  REE shale normalized patterns of 
the seaweeds, with some exceptions, do not follow the signatures of the surface sediments. 
The majority of the seaweeds samples display the shale normalized patterns similar to a 
sea water, characterized by dissolved heavy REE enrichment. Only a very limited number 
of the seaweed samples had other pattern, displaying Eu positive or negative anomalies, 
also seen in the soil and sediments of the mining region. It could be presumed that bioac-
cumulation of REEs into brown seaweeds is controlled mainly by the seasonally changed 
water transport along the coast.

Rodriguez, E., JPL/CalTech, Pasadena, USA, ernesto.rodriguez@jpl.nasa.gov;
Moller, D., JPL/CalTech, Pasadena, USA;
Pollard, B., JPL/CalTech, Pasadena, USA
MAKING GLOBALLY CONSISTENT WATER LEVEL MEASUREMENTS
In this presentation, we review the feasibility of making centimetric accuracy globally 
consistent swath measurements of water level for both oceans and fresh water bodies. 
The feasibility of such a measurement must strike a fine balance between technological 
feasibility (and cost), orbit and sampling design, and understanding of the end-to-end 
error budget (including geophysical and technical limitations), and sophisticated calibra-
tion techniques. In the first part, we will present the measurement concept behind wide-
swath altimetric/interferometric techniques and review the suite of instruments required 
to make the measurement and the technology trades which are involved in designing an 
optimal configuration. In the next section, we provide a detailed description of all the er-
ror sources which make up the measurement, and examine our current ability to deal with 
each of them. Finally, we conclude with the continuous calibration techniques which are 
required to obtain a globally consistent data set and present the accuracies expected for 
the proposed WatER/Hydrosphere Mapper mission.

Rodriguez, G. E., California State University, Monterey Bay, Seaside, USA, gabriel_rodri-
guez@csumb.edu;

Lonhart, S. I., NOAA Monterey National Marine Sanctuary, Monterey, USA, steve.lon-
hart@noaa.gov

GROWTH AND REPRODUCTION OF INVASIVE KELP SPOROPHYTES (UNDARIA 
PINNATIFIDA), MONTEREY HARBOR
Biological invasions are attributed to about half of all endangered species declines world-
wide.  Undaria pinnatifida is an annual brown subtidal alga (Phaeophyceae, Laminariales), 
native to Japan, China and Korea, where it is cultivated and sold as wakame.  The only 
invasive kelp in the world, Undaria was introduced to Monterey Harbor in 2001. The pur-
pose of this study is to better understand the growth patterns of this invasive alga, Undaria 
pinnatifida, in the newly invaded range of the Monterey Bay, California.  We characterized 
in-situ sporophyte growth of Undaria in Monterey Harbor and tested how simulated graz-
ing damage (~80-90% of blade removed) affected sporophyte reproductive capacity (max. 
sporophyll size). In Monterey Harbor, average sporophyte growth rates were greater, and 
average maximum sporophyte total length were longer, when compared to the previously 
published data from Santa Barbara Harbor.  Damaged sporophytes grew slower, propor-
tional to that of smaller plants, however, maximum sporophyll size (reproductive capacity) 
was reduced.  Further study is needed to determine whether sporophyte growth exhibits 
seasonal patterns like other Undaria populations worldwide, and the level of disturbance 
that is likely to result in reproductive failure.

Rodriguez-Rubio Efrain, E., CCCP-DIMAR, Tumaco, Colombia, erodriguez@dimar.mil.co;
Bastidas-Salamanca Martha, M., CCCP-DIMAR, Tumaco, Colombia;
Guerrero-Zorilla Diego, D., CCCP-DIMAR, Tumaco, Colombia
THE COLOMBIA CURRENT: AN EASTERN TROPICAL PACIFIC COASTAL 
CURRENT, EARLY OCEANOGRAPHIC CHARACTERISTICS
Newly gathered hydrographic data from the Colombia Pacific Ocean is combined with 
remote sensing data to reassess the properties of the costal current named Colombian 
Current by Wooster (1959).New hydrographic data were occupied along the Colombian 

Pacific coast during March of 2006, making 41 stations with measurements of CTD. On 
the other hand, sea surface temperatures (SST) were obtained from the MODIS-AQUA 
satellite and sea surface wind speed and wind direction stem from QuickScat, both 
averaged for March 2006.Finally geostrophic velocity was computed for the Colombian 
Current area at several layers.The SST during the month of March of 2006 was especially 
low in the oceanic zone, reaching temperatures between 19 ° C and 24 °C.The dynamic 
topography indicated the presence of a surface coastal current flowing towards the north 
and a crosscurrent to 400 m of depth never before described.Upwelling curl associated 
with the left (southeast) flank of Panama Jet generates a cyclonic eddy in the Panama Bight 
and SST cooling in its center. In the Panama Bight, the curl dipole produces a cyclonic 
circulation with northward flow along the Colombian coast.

Roe, K. L., Scripps Institution of Oceanography, La Jolla, USA, kroe@ucsd.edu;
Barbeau, K. B., Scripps Institution of Oceanography, La Jolla, USA, kbarbeau@ucsd.edu;
Mann, E. L., Skidaway Inst of Oceanography, Savannah, USA, liz.mann@skio.usg.edu;
Haygood, M. G., OGI School of Science & Engineering, Beaverton, USA, haygoodm@ebs.

ogi.edu
CULTURE STUDIES OF IRON ACQUISITION BY TRICHODESMIUM 
AND ASSOCIATED BACTERIA AS A MODEL FOR IRON CYCLING IN 
TRICHODESMIUM COLONIES
Trichodesmium colonies contain an abundant microbial consortium that is likely to play 
a role in nutrient cycling within the colony. Since iron availability is believed to be a limit-
ing factor for Trichodesmium in some areas of the ocean, we have focused on iron as a 
micronutrient which must be efficiently recycled within Trichodesmium colonies. We are 
using laboratory cultures of Trichodesmium and two genome-sequenced strains of bacte-
ria typical of Trichodesmium-associated microbes as model organisms for developing an 
understanding of iron cycling on Trichodesmium colonies. Radiolabled organic iron com-
plexes and inorganic Fe(II) and Fe(III) have been used to probe iron acquisition capabilities 
in these organisms. Results indicate that inorganic forms of iron are significantly more 
bioavailable to Trichodesmium than siderophore complexes. This is in marked contrast 
to the bacteria strains, which are able to acquire iron from a diverse array of organic iron 
complexes, as well as inorganic iron. These findings indicate that Trichodesmium and its 
associated microbial flora may utilize distinctly different strategies for iron acquisition 
within the same colony microenvironment.

roelvink, j. a., UNESCO-IHE, delft, Netherlands, d.roelvink@unesco-ihe.org;
reniers, a. j., University of Miami & Delft University of Technology, Miami, USA, 
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MODELING HURRICANE IMPACTS ON BARRIER COASTS
We present a new public domain model, Xbeach’, which is designed to model swash, surf, 
overwash and breaching processes during storms and hurricanes. The XBeach model can 
be used as stand-alone model for small-scale (project-scale) coastal applications, but will 
also be used within the Morphos3D model system, where it will be driven by boundary 
conditions provided by the wind, wave and surge models and its main output to be trans-
ferred back will be the time-varying bathymetry and possibly discharges over breached 
barrier island sections. The model solves coupled 2DH equations for wave propagation, 
flow, sediment transport and bottom changes, for varying (spectral) wave and flow bound-
ary conditions. It resolves the wave-group and infragravity time scales, which are respon-
sible for most of the swash and overwash motions. The model has been validated against 
extensive large-scale flume data sets for dune erosion events. An essential part is an ava-
lanching mechanism which allows a surprisingly accurate description of the evolution of 
the upper profile and dune face. Work reported at the conference includes cases ranging 
from dune scarping to full breaching.
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APPLICATION OF INFRARED AND OCEAN COLOR SATELLITE DATA 
IN PELAGIC FISHERIES ASSESSMENT AND MANAGEMENT IN THE 
SOUTHEASTERN UNITED STATES
The results of a three year satellite fisheries oceanographic study for developing ecosystem 
based forecasting models from polar orbiting satellite sensors (AVHRR and MODIS) will 
be reviewed. Infrared (IR) and ocean color (VIS) satellite data were useful in character-
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izing the essential pelagic habitat of dolphinfish (Coryphaena hippurus) on the continental 
shelf in the South Atlantic Bight. Due to the frequency of satellite passes for cloud removal 
it was found that the IR data were more useful in studying the catch dynamics. Spatial 
multivariate analyses considered sea surface temperature (sst), sst fronts including the 
western edge of the Gulf Stream and cyclonic eddies, water column depth, and bottom to-
pography. Results showed that dolphinfish were statistically associated to the Gulf Stream 
meanders, eddies and fronts.  The analyses were used by the South Carolina Department 
of Natural Resources in understanding dramatic variations in relative apparent abundance 
of the fish during the period 2003-2006. Analyses techniques were transferred and used 
to evaluate the effects of the Yucatan Current and Loop Current on the distribution and 
relative apparent of Atlantic bluefin tuna and other ichthyoplankton.

Rogers, A. L., University of Washington, Seattle, USA, alison@ocean.washington.edu;
Riser, S. C., University of Washington, Seattle, USA, riser@ocean.washington.edu
SVERDRUP BALANCE IN THE PACIFIC OBSERVED USING PROFILING FLOATS
Despite widespread acceptance of the canonical Sverdrup relation that relates the large-
scale, steady-state circulation in the upper ocean to wind forcing, direct observational evi-
dence for this balance has historically been limited to a few hydrographic transects. Since 
2001 several thousand profiling floats have been deployed in the Pacific Ocean as part of 
the global Argo array, producing thousands of temperature and salinity profiles. Using 
the drift of these floats at depth, together with the measured density profiles, we compute 
absolute geostrophic velocities  in both the North and South Pacific. These data are then 
objectively analyzed to determine the large-scale geostrophic streamfunction throughout 
the upper ocean. In order to assess the validity of the Sverdrup relation, we compare the 
total meridional transport computed from these fields with that expected from the curl of 
the wind stress, estimated using several wind products. The balance between the two is 
examined at annual as well as seasonal timescales, and these results are compared to those 
obtained using hydrographic data.

ROGERS, J. E., US EPA GED, GULF BREEZE, USA, ROGERS.JOHNE@EPA.GOV;
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DIFFERENTIAL GROWTH RATES OF  SYMBIODINIUM ISOLATES EXPOSED TO 
THE COMBINED EFFECTS OF ELEVATED TEMPERATURE AND ULTRAVIOLET 
RADIATION
Growth rates and fluorescence quantum yields (Fv/Fm) of Symbiodinium isolates (represent-
ing clades A, B, C, D, and E) were determined for non-axenic cultures exposed to temperature 
and UV (280 nm to 400 nm) levels expected from global climate change. Exposures consisted 
of a 2 X 2 X 2 factorial design which included temperature (27oC or 31oC), UV (0 or 10.5 
W/m2) and photosynthetically active radiation (52.7 or 105.4 W/m2). Symbiodinium cultures 
were prepared in sterile polyethylene sampling bags that were transparent to UV and perme-
able to carbon dioxide and oxygen. Cultures placed in temperature-controlled baths were 
exposed to a 12 hour light: 12 hour dark photoperiod over 14 to 17 days. Isolates belonging to 
Clade A were the least sensitive to UV and elevated temperature (little or no effect) whereas 
Clade E isolates were the most sensitive to UV and elevated temperature (no growth 31oC). 
Intermediate sensitivities were observed for Clade B, C and D isolates. Our results are dis-
cussed in relationship to the reported distribution and sensitivity to climate change of corals 
hosting these Symbiodinium clades in reef environments.

Rogers, R. E., Mississippi State University, MS State, MS, USA, rogers@che.msstate.edu;
Zhang, G., Mississippi State University, MS State, MS, USA, gzhang@che.msstate.edu;
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LABORATORY TESTS OF HYDRATE FORMATION IN POROUS MEDIA 
INFLUENCED BY BIOPRODUCTS
After observing the catalytic effects of synthetic surfactants on gas hydrate formation in 
a DOE-sponsored gas storage process, we extended the study to biosurfactants and bio-
polymers promoting hydrates in ocean sediments, where microbial activities around gas 
hydrate accumulations are prolific.  This paper discusses laboratory results from forming 
gas hydrates in water-saturated porous media:  (1) evaluates samples from all possible 
biosurfactant classifications for influences on hydrate formation, (2) studies possible 
transport phenomena that would distribute bioproducts to hydrate accumulation sites, 
(3) investigates culturing a microbial species previously identified around Gulf of Mexico 
(GOM) hydrates, separates surfactant from the culture broth, and evaluates collected 
surfactant for hydrate promotion in porous media, (3) investigates adsorption, orientation, 
and interaction of bioproducts with specific mineral surfaces and their hydrate formation 
effects, (4) reports hydrate morphology effects that vary with bioproducts, and (5) evalu-
ates biosurfactants and biosurfactants/minerals as nuclei for hydrate crystallization. 

Rogers-Cotrone, J. D., University of South Carolina, Columbia, USA, k_trone@hotmail.com;
Yankovsky, A. E., Univeristy of South Carolina, Columbia, USA, ayankovsky@geol.sc.edu;
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THE EFFECTS OF SPATIALLY VARIABABLE WIND FORCING ON FRESHWATER 
TRANSPORT IN A BOUYANCY-DRIVEN COASTAL CURRENT
This modeling study is motivated by observations in the Alaska Coastal Current (ACC).  
The model domain represents a fraction of the ACC region and periodic boundary condi-

tions are applied to allow propagation of the buoyant flow from upstream.  The model 
is forced by multiple fresh water sources in the central part of the domain and by both 
constant and spatially varying, predominantly downwelling-favorable winds.  Freshwater 
gain in the coastal current is calculated by taking a 30-day averaged difference between 
freshwater fluxes at the downstream and upstream edges of the buoyancy forcing region.  
Model runs are split into two categories: relatively high gains (more than 50% of total 
discharge) were observed under moderate wind stress (~ 0.05 Pa) or no wind conditions 
while lower gains (35- 45%) were observed under light average wind stresses (~ 0.025 
Pa), especially when wind varied alongshore.  Possible mechanisms for this reduction in 
freshwater gain are identified.  The reversal of wind to upwelling favorable over limited 
fraction of coastline effectively blocks the downstream freshwater transport as expected 
from previous studies.

Roleda, M. Y., Göteborg University/Marine Ecology, Göteborg, Sweden, mroleda@ipoe.
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Mohlin, M., Göteborg University/Marine Ecology, Göteborg, Sweden, malin.mohlin@
marecol.gu.se;

Pattanaik, B., GÃteborg University/Marine Ecology, Göteborg, Sweden, bagmibt@yahoo.
co.in;

Wulff, A., Göteborg University/Marine Ecology, Göteborg, Sweden, angela.wulff@mare-
col.gu.se

INTERACTIVE IRRADIANCE AND NUTRIENT EFFECTS ON THE 
PHOTOSYNTHESIS OF NODULARIA SPUMIGENA
The photosynthetic efficiency of Nodularia spumigena was investigated under different 
nutrient and radiation conditions. On a semi-continuous culture under 200 µmol photons 
m-2 s-1 PAR treatment, additional N-enrichment seemed to have a negative impact on the 
optimum quantum yield (Fv/Fm) of photosynthesis while P-starvation during the course of 
a 14-day experiment did not affect Fv/Fm. On the other hand, the interactive effect of radia-
tion (PAR, PAR+UV-A and PAR+UV-A+UV-B) and nutrient (N-limited and P-limited) 
was investigated for 1 week without renewal of the medium. Photoinhibition of photosyn-
thesis was higher in P-limited condition under all light treatments compared to N-limited 
condition. Conversely, under P-limited condition, photoinhibition of Fv/Fm was higher 
under PAR compared to light supplemented with UVR. Nitrogen fixed by N. spumigena 
seems to be sufficient for their metabolic requirements. In situ diel photosynthesis was ob-
served to be nutrient and spectral composition dependent. Internal biological clock control 
as well as short-term daytime radiation fluctuation regulate optimum quantum yield.
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UPWARD BIOLOGICAL PUMP MEDIATED BY THE VERTICALLY MIGRATING, 
THIN-LAYER FORMING DINOFLAGELLATE AKASHIWO SANGUINEA
Akashiwo sanguinea forms dense thin layers at the surface during the day and at nutrient-
rich depths during the night.  We examined to what extent this vertical migration con-
tributed to the redistribution of phosphorus in the water column using an experimental 
system of tower tanks and the radioactive isotope P-33 as a tracer. A. sanguinea contrib-
uted to the vertical movement of phosphorus upwards by recharging with phosphorus at 
depth, and the excretion of both organic and inorganic phosphorus in shallower waters.  
In addition, it formed a vector of phosphorus flux downwards due to sinking cells.  The 
strength of phosphorus flux was strongly dependent on irradiance levels as they changed 
the relative levels of growth.  These experiments were performed in the absence of grazers, 
however, even in this simple model system, the net balance of phosphorus (especially the 
gains and losses of particulate phosphorus) are a function of a complex interplay between 
light, vertical nutrient distribution, and the behavior of the dinoflagellates.

Rom, E. L., National Science Foundation, Arlington, USA, elrom@nsf.gov;
Elthon, D., National Science Foundation, Arlington, USA, delthon@nsf.gov
COMMUNITY ENGAGEMENT: A CRITICAL ROLE IN OCEAN OBSERVATORIES
A series of new facilities is being planned as the NSF’s Ocean Observatories Initiative. 
These observatory systems and their linking cyberinfrastructure network have the po-
tential to revolutionize ocean science research and education. The full impact of these 
observatories will most likely be achieved only if these new ocean observing assets are 
catalytically integrated with the broad range of currently existing research and education 
programs, facilities, and partnerships. In the education realm, some of the major challeng-
es that we will discuss include: [1] formulating ocean science topics educators, textbook 
developers, and students are most interested in; [2] integrating ocean data into appealing 
developments in new technologies, social networks, and bilingual settings; [3] expand-
ing local or regional successes into collaborative efforts with a nation-wide impact; [4] 
enhancing the size, intellectual scope, and diversity of the ocean education community; [5] 
emphasizing the creative opportunities enabled by the novel aspects of the ocean obser-
vatories (real-time data, the ability to control/configure sensors and mobile assets, high-
bandwidth infrastructure for images); and [6] developing partnerships between networks 
of scientists, educators, and technology specialists.
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Romagnan, J. B., Scripps Institution of Oceanography, La Jolla, USA, jbaptiste.romagnan@
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VERTICAL HABITAT SHIFTS IN CALIFORNIA CURRENT MESOZOOPLANKTON: 
COPEPODS VS. CHAETOGNATHS
We seek to determine whether vertical habitats of specific mesozooplankton groups are 
related in a consistent manner to the hydrographic or biotic structure of the water column, 
and are therefore likely to vary in a predictable manner with climate-related changes.  To 
address this issue, we have examined vertical habitats of zooplankton in hydrographically 
distinct regions of the California Current as a part of the CCE-LTER (California Current 
Ecosystem-Long Term Ecological Research) process cruises.  Vertically stratified samples 
collected with a 202-Âµm mesh MOCNESS have been digitized at 2400 dpi with a scan-
ning device (Zooscan), then classified into distinct zooplankton taxa using an automated 
machine learning algorithm.  Based on construction of a confusion matrix the taxa that we 
have consistently identified with sufficiently high fidelity include non-eucalanid copepods, 
eucalanids, chaetognaths, and euphausiids, with correct identification rates ranging from 
91% for non-eucalanid copepods to 79% for eucalanids.  Copepods, but not chaetognaths, 
show diel vertical migration (DVM) behavior that differs by body size and geographic 
region.  In offshore, more optically transparent waters, copepods show larger amplitude 
DVM, presumably associated with increased visual predation risk.
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SPATIAL PATTERNS IN HYPOXIA AND ZOOPLANKTON IN THE GULF OF MEXICO
High resolution mapping of zooplankton, oxygen and physical properties of the water 
column in the northern Gulf of Mexico were conducted during four summers of differing 
freshwater input and wind-mixing. Our results show inverse relationships of hypoxia and 
water column-integrated zooplankton biomass. The spatial patterns of hypoxia and zoo-
plankton exhibit significant annual and short-term variation due to differences in fresh-
water discharge, wind direction and intensity. Elevated areas of zooplankton biomass (hot 
spots) were associated with physical discontinuities and oxyclines. We compare estimates 
of hypoxic waters and plankton biomass in the northern Gulf of Mexico to other coastal 
systems to gain a better understanding of the effect of hypoxia on pelagic resources.
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LATENT HEAT FLUX VARIABILITY IN THE TROPICAL PACIFIC FROM 
OBSERVATIONS AND MODELS
Tropical Pacific evaporation is  a key metric for coupled model evaluations with respect 
to air-sea exchange.  The evaporative fluxes at the sea-surface represent a tight connec-
tion between the ocean and the atmosphere that depends on wind, SST, air humidity, 
bulk parameterizations and boundary layer physics. At the same time the Tropical Pacific, 
which is an extended body of water, is the primary driver of the  tropical atmospheric 
circulation and is well observed (by buoys, ships and satellites). The air-sea interaction 
at the tropical Pacific is described by several different physical mechanisms and scales of 
variability: for example the Warm Pool vs. the Niño3 region, the  ENSO variability and 
the  Madden-Julian Oscillation. Here, we compare the magnitude and variability of latent 
heat flux, wind and humidity in the Tropical Pacific from satellite derived datasets and in 
situ observations and investigate the fidelity of climate models with respect to evaporative 
fluxes in the Tropical Pacific.
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CURRENT MEASUREMENTS IN RIVERS FROM SPACE BY ALONG-TRACK 
INTERFEROMETRIC SAR
The along-track interferometric synthetic aperture radar (along-track InSAR) technique 
permits a high-resolution imaging of surface current fields from aircraft or satellites. 
Results from the Shuttle Radar Topography Mission (SRTM) and theoretical findings in-
dicate that spaceborne along-track InSARs are suitable for current measurements in rivers 
if the water surface is at least 200-300 m wide and sufficiently rough for microwave back-
scattering at slanting incidence. The German satellite TerraSAR-X, which was launched 

in June 2007, will be the first to offer along-track InSAR capabilities during some longer 
period in an experimental mode of operation. In this presentation we give an overview of 
basic principles, SRTM results, and predicted current measuring capabilities of TerraSAR-
X. SRTM-derived currents in the lower Elbe river (Germany) are shown to agree well with 
numerical hydrodynamic model results. Simulation results for TerraSAR-X indicate an 
even better data quality. Depending on width, surface roughness, and relative flow direc-
tion of a river, current estimates with an accuracy better than 0.1 m/s will be possible with 
an effective spatial resolution of a few hundred meters to kilometers.
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INTERACTION BETWEEN DIAZOTROPHIC BACTERIA AND MANGROVE 
ROOTS UNDER DIFFERENT NUTRIENT CONDITIONS
The ecological interaction between diazotrophs and mangrove roots was studied in a 
peat-based sediment located in Belize. A long-term fertilization experiment was estab-
lished in 1998. Trees are fertilized at six-month intervals with phosphorus and nitrogen. 
Diazotroph activity was measured by the acetylene reduction technique and compared 
with roots distribution in the sediments. The molecular diversity and community struc-
ture of diazotrophs in bulk sediment vs. rhizosphere (area directly around the roots) at 
different nutrient conditions were analyzed by PCR amplification of nifH sequences and 
TRFLP. We found that N2 fixation rates range from 0.2 to up to 34 nmol ethylene/dry 
wt/h with a significant difference among nutrient treatments and sediment depth. 
Unfertilized and N-fertilized sediments have lower rates that vary with root distribution. 
However, P-fertilized sediments have higher N2 fixation rates regardless of root distribu-
tion. Preliminary results of the nifH-TRFLP fingerprints showed that only ~20% of opera-
tional taxonomic units observed in the rhizosphere are found in bulk sediment indicating 
a distinct diazotroph community associated with the mangrove roots.
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AIRBORNE-OBSERVATIONS OF WIND-WAVE SPECTRA IN THE GULF OF 
TEHUANTEPEC
We present the analysis of airborne observations of surface waves collected during the 
Gulf of Tehuantepec Experiment (GOTEX) in 2004. This study is concerned with the 
evolution of the directional wavenumber spectrum in fetch-limited conditions. The direc-
tional spectrum is characterized through integral properties (i.e., significant wave height 
and peak wavenumber), projections and moments. The main features of the observed 
spectrum, which highlight the approximate self-similar nature of the wave field, are used 
in formulating a parameterization of the directional wavenumber spectrum in the 2D 
wavenumber plane which depend on the effective fetch and wind stress. The parameter-
ization of the directional distribution in the Cartesian plane reproduces the main proper-
ties of the measured spectrum, and is simpler than the polar parameterization of Hwang 
et al. (2000) by a Fourier series. Our results are discussed in the context of previous obser-
vational and theoretical studies.

Romnek, C. A., US Naval Academy, Annapolis, USA, m085628@usna.edu;
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FACTORS INLUENCING THE AMMONIUM AND NITRATE CONCENTRATIONS 
IN THE CHESAPEAKE BAY (SEVERN RIVER).
Excess nutrient (e.g., nitrate, ammonium) inputs from anthropogenic sources is known to 
have begun effecting the Chesapeake Bay over 100 years ago. Eutrophication has resulted 
in large charges in the functioning of the Chesapeake Bay ecosystem. Declines in fisher-
ies and recreational activities have resulted in lost revenue to those who make a living 
off the resources of the Chesapeake Bay. Nutrients also have an impact on harmful algal 
blooms, oyster restoration efforts, and dissolved organic matter in the Chesapeake Bay. 
Monitoring nutrient concentrations is critical to determining the role of these nutrients 
for these various ecosystem processes. Monitoring nutrient concentrations is also needed 
to help understand various inputs of these nutrients to the Bay including episodic events 
associated with atmospheric deposition. New state of the art nutrient analyzers now make 
it possible to monitor concentrations in situ, with a greater temporal resolution, and over 
extended periods of time. Two MicroLAB nutrient monitors were used to measure nitrate 
and ammonium concentrations in the Severn River. These results will be presented along 
with a discussion of the factors influencing these nutrient concentrations.

RONG, Z., Ocean University of China, Qingdao, China, rongzengrui@yahoo.com.cn;
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HOW DOES CHANGJIANG RIVER PLUME SPREAD IN EAST CHINA SEA AND 
YELLOW SEA?
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The fresh water plume discharging from the Changjiang River estuary takes two dra-
matically different paths in China Seas between the summer and winter seasons. A 3D 
hydrodynamic model based on Regional Ocean Modeling System (ROMS) is developed 
to better understand the physical mechanisms responsible for the movement and spread-
ing of the fresh water plume in the East China Sea and Yellow Sea (ECSYS). ECSYS is 
dominated by upwelling favorable wind in summer and  stronger downwelling favorable 
wind in winter. Taiwan Warm Current flows northward throughout the year but is stron-
ger in summer, carrying warmer and saltier water originated from Taiwan Strait and the 
Kuroshio branching. During the summer, the prevailing southerly wind together with 
Taiwan Warm Current pushes the plume in a north-east direction toward the Korean 
Peninsula. In contrast, the strong northerly wind in winter forces the plume to move south 
along the Chinese coast. We conduct a series of numerical experiments to illustrate how 
river runoff, monsoon winds, the large-scale currents and tides affect the dispersion of the 
fresh water plume and mixing with the shelf water in the ECSYS.

Rongo, T., Environmental Consultant, Rarotonga, Cook Islands, eturere@yahoo.com;
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CORAL COMMUNITY CHANGE ALONG A SEDIMENT GRADIENT IN FOUHA 
BAY, GUAM, MICRONESIA
Alterations within Pacific Island watersheds have lead to the degradation of coastal coral 
reefs and an accompanying loss of ecological, cultural and economic resources.  This study 
from Fouha Bay, Guam, found a sediment output of approximately 2,515 tons/year, yield-
ing 503 tons/km2/year from the adjacent watershed (La Sa Fua), with rates ranging from 
235 mg/cm2/day at the river mouth to 10 mg/cm2/day at the channel mouth.  Based on 
a model derived from this study, 31% of sediments collected in the sediment traps placed 
in the inner part of the bay and 15% in the outer part were attributable to resuspension of 
previously deposited material.  The model calculating distance over which sediment depo-
sition (50 mg/cm2/day) can adversely affect corals extends to 86 m offshore.  This finding 
was consistent with the Moving Window Analysis results, which indicated a transition 
of 100 m into a more diverse coral community.  The data generated from this study were 
used to guide the adjacent community of stakeholders on ways they could apply science to 
policy development and implementation for the protection of their reef resources.

Rosa, S. N., STARS Summer Research Program, UCSD, La Jolla, USA, sarahnrosa@gmail.com;
Flick, R. E., Scripps Institution of Oceanography, La Jolla, USA;
Elwany, H., Scripps Institution of Oceanography, La Jolla, USA
TSUNAMI RUNUP IN HAWAII: THE DESCRIPTION AND RECURRENCE OF 
EXREME EVENTS
Hawaii’s tsunami runup hazard is described using information from published sources, the 
National Geophysical Data Center’s (NGDC) Global Tsunami Database, and Honolulu’s 
tide gauge. A general description of tsunami source regions, exposure, and historical run-
up heights on Oahu is presented first. Far-field, near-field, and mega-tsunami sources are 
considered. The methods section presents the NGDC tsunami runup observations with 
a series of charts separating runup observations by island coasts and discusses variability 
as a function of source region, earthquake magnitude, and exposure. Local topographic 
focusing and sheltering is evaluated using published tsunami refraction maps. Population 
increases within Oahu’s coastal regions have amplified the need for a probabilistic assess-
ment of expected maximum runup of future events. Runup measurements from far-field 
source regions were extracted from NGDC for Honolulu and Waialua. Extremal statistics 
yielded runup recurrence intervals and associated risk for the two locations. Adding 100-
year sea level rise scenarios published by the Intergovernmental Panel on Climate Change 
(IPCC) to the runup significantly decreases the return period of given tsunami runup 
values at Honolulu and Waialua and greatly increases possible future risk.

Rosario-Llantin, J., Florida Institute of Technology, Melbourne, USA, jrosario@fit.edu;
Zarillo, G. A., Florida Institute of Technology, Melbourne, USA, zarillo@fit.edu
THREE DIMENSIONAL HYDRODYNAMIC AND EUTROPHICATION MODEL SET-
UP FOR THE MOSQUITO LAGOON, FL
The Mosquito Lagoon (ML), a sub-basin of the Indian River Lagoon (IRL) on the East 
Central Florida coast, is ~54 km long and ~4 km wide with depths averaging 1.5 m.  Tidal 
fluctuation varies less than 15 cm seasonally and circulation is wind dominated. The tide 
entering ML from its sole inlet (Ponce De León Inlet) is of limited reach and ML’s configu-
ration makes it especially sensitive to sudden influxes of pollutants from increasing human 
activities within its watershed.  Previous studies have indicated the overall health of this 
system is declining. Implementation of a coupled hydrodynamic-eutrophication model 
(EFDC/HEM3D) of the entire ML will aid in establishing the current state of the ML and 
in providing a tool for addressing other possible scenarios. The focus of this paper is on 
the initial implementation of such a comprehensive study, and centers on the grid set-up 
and a description of the hydrodynamic model, and boundary parameters to be used. Plots 
of various time series are presented as well as a description of the EFDC/HEM3D scheme 
to be developed for Mosquito Lagoon, FL.

Rosati, A. J., NOAA ? GFDL, Princeton, N.J., USA, tony.rosati@noaa.gov;
Gudgel, R., NOAA / GFDL, Princeton, USA;
Stern, W., NOAA / GFDL, Princeton, USA;
Zhang, S., NOAA / GFDL, Princeton, USA

“COUPLED MODEL INITIALIZATION AND ENSO PREDICTION”
Using the GFDL coupled GCM we examine the sensitivity of seasonal forecasts to the ini-
tialization procedure. Initialization schemes could all suffer from inconsistencies between 
the interaction of the model and initial conditions. In order to mitigate coupling shock 
a coupled model data assimilation system (CDA) has been developed. The CDA uses a 
multi-variate Ensemble Kalman Filter approach. First we test the impact of the CDA in 
an idealized twin experiment framework. Then two sets of ten member ensembles of real 
retrospective one year forecasts for the period 1980-2004 are compared. One set is initial-
ized with the CDA  and the other with a univariate 3D variational ocean data assimilation 
scheme. It is found that the CDA system shows a marked improvement in skill over the 
3D-var scheme.

Rose, J. M., Woods Hole Oceanographic Institution, Woods Hole, USA, jrose@whoi.edu;
Bogomolni, A., Woods Hole Oceanographic Institution, Woods Hole, USA, andreab@

whoi.edu;
Gast, R. J., Woods Hole Oceanographic Institution, Woods Hole, USA, rgast@whoi.edu;
Ellis, J. C., SEANET, Tufts Cummings School of Veterinary Medicine, Grafton, USA, Julie.

Ellis@tufts.edu;
Pokras, M. A., Wildlife Clinic, Tufts Cummings School of Veterinary Medicine, Grafton, USA;
Moore, M., Woods Hole Oceanographic Institution, Woods Hole, USA, mmoore@whoi.edu
PATTERNS OF ANTIBIOTIC RESISTANCE IN NORTHEASTERN COASTAL 
VERTEBRATES
The prevalence of antibiotic-resistant bacteria in the marine environment is a significant 
human health concern, but the degree to which marine mammals, seabirds and sharks harbor 
these organisms is not well documented.  This project sought to identify the patterns of an-
tibiotic resistance in vertebrates from coastal waters of the northeastern United States.  1152 
bacteria were isolated from tissues and fecal material of 157 vertebrates.  Bacteria of clinical 
interest comprised 50% of organisms isolated.  380 isolates were tested for resistance to a 
suite of 16 antibiotics.  Sixty percent were resistant to at least one antibiotic, while 46% were 
resistant to multiple antibiotics.  A multiple antibiotic resistance (MAR) index value greater 
than 0.2 was observed in 40% of the resistant pathogens, suggesting exposure of the animals 
to significantly contaminated sites.  Groups of antibiotics with commonly co-occurring resis-
tance were identified.  Structuring of resistance patterns based on sample type (live/stranded/
bycaught) but not animal group (mammal/bird/shark) was observed.  Antibiotic resistant 
bacteria were widespread in marine vertebrates, geographically and taxonomically, and illus-
trated a potential linkage between human and animal health.

Rose, K. C., Miami University, Oxford, USA, rosekc@muohio.edu;
Williamson, C. E., Miami University, Oxford, USA, willia85@muohio.edu;
Fischer, J. M., Franklin and Marshall, Lancaster, USA, janet.fischer@fandm.edu;
Olson, M., Franklin and Marshall, Lancaster, mark.olson@fandm.edu;
Connelly, S., Miami University, Oxford, USA, sandra.connelly@gmail.com;
Tucker, A. J., Miami University, Oxford, USA, tuckera2@muohio.edu;
Overholt, E. P., Miami University, Oxford, USA, overhoep@muohio.edu
THE ROLE OF FISH AND ULTRAVIOLET RADIATION IN STIMULATING 
ZOOPLANKTON MIGRATION
Previous research has demonstrated that fish and ultraviolet radiation (UV) both can elicit 
a behavioral response in freshwater zooplankton and stimulate deeper migration into the 
water column by day. However, experimental studies of UV-induced migration have been 
conducted in the absence of fish, and thus the relative importance of these two factors in 
diel vertical migration is not known. In June 2006 we conducted a factorial experiment 
(presence and absence of caged fish and UV) in 15 m deep mesocosms in transparent (1% 
of surface 320 nm UV reaches 1.8m) Lake Giles, PA, USA to examine the relative impor-
tance of fish and UV in controlling the depth distribution of Daphnia. Daphnia avoided 
the surface waters in UV-transparent mesocosms, while the presence of fish had no 
significant effect on the vertical distribution of Daphnia in the presence or absence of UV. 
The relative importance of UV and fish as drivers of vertical migration is likely to be de-
termined by the concentrations and chromophoric properties of dissolved organic matter 
and the consequent UV transparency of the water.

Rose, L. E., Virginia Institute of Marine Science, Gloucester Point, USA, lilarose@vims.edu;
Kuehl, S. A., Virginia Institute of Marine Science, Gloucester Point, USA, kuehl@vims.edu
VARIABILITY OF TERRESTRIAL INPUTS TO THE WAIPAOA CONTINENTAL 
SHELF: EVIDENCE FROM STABLE CARBON ISOTOPES AND C/N OVER RECENT 
AND HOLOCENE TIME SCALES
Stable carbon isotopes and C/N from box cores and giant piston cores are presented from 
the Waipaoa continental shelf, North Island, New Zealand, to characterize transitions in 
storm event signatures, erosion and climate changes pre and post Polynesian and European 
influences. Abrupt δ13C and C/N oscillations within discrete layers in box cores signify 
rapid changes in terrestrial input during recent wet and dry storm deposition. Previous au-
thors report sediments from two shelf depocenters (north and south) have similar physical 
characteristics, however there is no δ13C overlap between these sites, and the northern dep-
ocenter has a much more terrestrial δ13C signature than the southern, highlighting different 
modes of modern transport to these locations. Giant piston cores retrieved aboard the R/V 
Marion Dufresne in February 2006 date to 18 ky bp and show variations in allochthonous 
and autochthonous carbon sources and quantity, over longer time scales. Shelf break, 
northern depocenter and slope cores have depleted δ13C signatures with depth, revealing 
the transition between lowstand (late Pleistocene) and modern highstand conditions.
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Rosenfeld, L., Naval Postgraduate School, Monterey, USA, lkrosenf@nps.edu;
Sullivan, D., Marine Advanced Technology Education Center, Monterey Peninsula 

College, Monterey, USA, dsullivan@mpc.edu;
Murphree, T., Naval Postgraduate School, Monterey, USA, murphree@nps.edu;
Briscoe, M., The Oceanography Society, Rockville, USA, mel@briscoe.com
DOES THE U.S. NEED A CERTIFICATION PROGRAM FOR OCEANOGRAPHIC 
PROFESSIONALS?
A project to assess the need for a national certification program for oceanographic 
professionals will be discussed.  Certification is a way to recognize individuals who have 
demonstrated professional competence in an occupational field.  It is an optional creden-
tial granted by non-governmental agencies such as professional societies.  Professional 
certification should not be confused with a certificate, which is granted by an educational 
institution attesting to completion of a course of study not leading to a degree.  Potential 
advantages of a certification program include increased visibility for the profession, aid 
in evaluation of job applicants, encouraging career-long learning, and increased confi-
dence in the oceanographic community by users of oceanographic products and services.  
Possible disadvantages include costs and labor involved in administration of a program, 
and the personal effort that applicants would need to undertake.  Certification programs 
in related fields (e.g. meteorology, environmental science, ecology, and fisheries) and 
foreign certification programs for marine scientists provide useful insights.  Input on the 
need for a certification program, and the form it might take, is being collected through 
meetings with professional societies, surveys, interviews, and workshops.

Rosman, J. H., Stanford University, Stanford, USA, jrosman@stanford.edu;
Koseff, J. R., Stanford University, Stanford, USA, koseff@stanford.edu;
Monismith, S. G., Stanford University, Stanford, USA, monismith@stanford.edu
FLOW DEVELOPMENT AND TURBULENCE GENERATION WITHIN A KELP 
FOREST (MACROCYSTIS PYRIFERA): LESSONS FROM A SMALL SCALE 
LABORATORY MODEL
A 1/25 scale model of a Macrocystis pyrifera forest was developed to investigate the effects 
of kelp forest physical structure on mean flows and turbulence in a controlled laboratory 
setting. Mean velocity profiles and turbulence statistics were measured using LDA, ADVs 
and PIV. Two kelp configurations with surface canopy and one without surface canopy 
were considered. The flow field within the model kelp forest was very heterogeneous, 
illustrating the importance of using spatially averaged momentum and TKE equations. For 
configurations with a surface canopy, the upper water column velocity decreased relative 
to the lower water column velocity with distance downstream. The momentum budget 
shifted from a balance between advection, drag and pressure gradient at the upstream 
end of the kelp forest to a balance between drag and pressure gradient for fully developed 
flow. Within the kelp array, some TKE was generated by shear production in a sub-canopy 
shear layer that resembled an inverted rough boundary layer; however, wake production 
was at least an order of magnitude larger for all of the configurations considered.

Ross, R. M., University of California Santa Barbara, Marine Science Institute, Santa 
Barbara, USA, robin@icess.ucsb.edu;

Quetin, L. B., University of California Santa Barbara, Marine Science Institute, Santa 
Barbara, USA, langdon@icess.ucsb.edu;

Fritsen, C., Desert Research Institute, Reno, USA, cfritsen@dri.edu;
Yarmey, L., University of California San Diego, Scripps Institution of Oceanography, La 

Jolla, USA, yarmey@coast.ucsd.edu;
Kozlowski, W. A., University of California San Diego, Scripps Institution of Oceanography, 

La Jolla, USA, wkoz@ucsd.edu;
Sines, K., University of California San Diego, Scripps Institution of Oceanography, La Jolla, USA;
Vernet, M., University of California San Diego, Scripps Institution of Oceanography, La 
Jolla, USA, mvernet@ucsd.edu
MODELING PHYTOPLANKTON BIOMASS (CHLOROPHYLL A) DURING FALL 
AND WINTER OF 2001 AND 2002 AT 64° AND 68° S IN COASTAL WATERS WEST 
OF THE ANTARCTIC PENINSULA
In the austral fall, ice formation results in suspended algae cells in the water column being en-
trained into ice to form the sea ice microbial community. During this period of low sun angle, 
chlorophyll estimates from remote sensing are not available. Models of the decline of phyto-
plankton biomass in the water column in fall (based on irradiance, photosynthetic efficiency 
and day length) are aimed at better estimating biomass in winter sea ice and estimating food 
availability for krill larvae in the water column prior to winter. Our primary production model 
was parameterized with estimates of photosynthesis vs irradiance response, mixed layer depth 
and euphotic zone depth from the 2001 and 2002 Palmer LTER and SOGlobec field seasons, 
and constrained with weekly measurements of chlorophyll a that show interannual variability. 
Loss terms include macro- and micro-zooplankton grazing. Results from laboratory experi-
ments with larval krill (three stages fed varying concentrations of phytoplankton at -1.5°C and 
1.5°C) and abundances of larval krill were used to specifically parameterize the grazing loss 
term and the energy uptake term for larval krill in fall.

Ross, T., Department of Oceanography, Dalhousie University, Halifax, Canada, tetjana@
dal.ca;

Metaxas, A., Department of Oceanography, Dalhousie University, Halifax, Canada, 
metaxas@dal.ca;

Sameoto, J., Department of Oceanography, Dalhousie University, Halifax, Canada, 
jsameoto@dal.ca;

Logan, A., Department of Oceanography, Dalhousie University, Halifax, Canada, amlo-
gan@dal.ca

THE MYSTERIOUS BEHAVIOR OF GREEN SEA URCHIN LARVAE
Above some threshold, turbulence has been shown to increase sinking behavior, and 
therefore settlement, of some larvae and stimulate swimming behavior in others. These 
results suggest that flow-cued behavior modification can be ecologically significant. Two 
parallel experiments examining whether green sea urchin larvae (specifically the 4-arm 
stage of Strongylocentrotus droebachiensis) exhibited changes in behavior under turbulent 
and laminar flow conditions yielded surprising results. The motion of larvae exposed to 
grid-generated turbulence in a tank, tracked using particle image velocimetry, were indis-
tinguishable from the motion of neutrally-buoyant passive particles under even the weak-
est turbulence level examined. This is not surprising in itself, since these are relatively weak 
ciliated swimmers. What is surprising is that in an experiment with laminar flow condi-
tions in an annular flume, the same larvae did exhibit a change in behavior in response 
to increased flow speed. Why do the larvae react to the seemingly undetectable changes 
laminar flow but not to the turbulent flow? This requires careful thinking about how (and 
whether) these two flow regimes differ on the scale of these tiny creatures.

Rossby, T., University of Rhode Island, Kingston, RI, USA, trossby@gso.uri.edu
MERCHANT MARINE VESSELS AS OCEAN-LEVEL ‘ORBITING’ SATELLITES: A 
SCIENCE AND INDUSTRY PARTNERSHIP FOR THE SYSTEMATIC OBSERVATION 
OF THE OCEANS
Ever since the days of Matthew Fontaine Maury merchant marine vessels have been mak-
ing observations of the ocean surface and marine atmosphere; data of enormous import in 
today’s discussions about global change. Similarly, XBT and ADCP programs from recent 
decades on ships in regular traffic have greatly improved our knowledge and understanding 
of upper ocean variability. Many of us have been struck by the desire of the merchant marine 
fleets to be of assistance. In this talk we outline a new paradigm or partnership between 
the ocean-observing community, the merchant marine and the instrumentation industry. 
Analogous to satellites probing the earth’s atmosphere and ocean surface, merchant marine 
vessels could serve as ‘orbiting’ platforms for monitoring the physics, biology and chemistry of 
the interior of the ocean. We do this to a limited extent today, but rather inefficiently because 
most tools in use were developed for research, not for long-term unattended service. We 
propose that by organizing ourselves into a full science-industry partnership we can vastly 
improve our ability to ‘scope’ the ocean globally regularly at high resolution.

Rossmann, R., USEPA/ORD/NHEERL/MED/LLRFRB, Grosse Ile, USA, rossmann.ron-
ald@epa.gov

THE USE OF DATED SEDIMENT CORES TO DESCRIBE THE HISTORY OF 
CONTAMINANT LOADS TO SYSTEMS:  A CASE STUDY OF MERCURY FLUXES 
TO LAKE MICHIGAN
In support of the Lake Michigan Mass Balance Project, sediment box cores were collected 
from 51 locations in Lake Michigan between 1994 and 1996.  Subsamples of the dated 
materials were analyzed for mercury.  Observed changes of mercury fluxes with time were 
dependent upon core resolution (years represented by each slice of the core), mixed layer 
thickness (years represented by the surface layer of sediments mixed by physical events 
or biotic processes), sediment resuspension with transport by currents, load history of a 
contaminant, and location of a contaminant’s source.  Thus the interpretation of a con-
taminant’s loading history to the lake using dated sediment cores is complex and extremely 
dependent upon core location.  Sediment resuspension with transport by currents and 
location of contaminant sources were most important for Lake Michigan.  For the lake, the 
year of peak mercury flux and appearance of fluxes above background was earliest at east-
ern nearshore stations and latest at offshore stations.  The areal variation of mercury fluxes 
to surficial sediments was coincident with satellite observed resuspension/transport events.

Roullet, G., Laboratoire de Physique des Oceans, Brest, France, roullet@univ-brest.fr;
Klein, P., Laboratoire de Physique des Oceans, Brest, France, patrice.klein@ifremer.fr;
Hua, B. L., Laboratoire de Physique des Oceans, Brest, France, bach.lien.hua@ifremer.fr;
Le Gentil, S., Laboratoire de Physique des Oceans, Brest, France, sylvie.legentil@ifremer.fr;
Sasaki, H., Earth Simulator Center, Jamstec, Yokohama, Japan
3D ENERGETIC OF THE OCEAN TURBULENCE FROM THE LARGE SCALES TO 
THE FILAMENT SCALES
Using very high resolution simulations (3000x1000x200) performed on the Earth 
Simulator with a primitive equation model, we have checked the 3-D isotropisation of 
the energetic of the mesoscale turbulence first claimed by Charney (JAS, 1971). Analysis 
makes use of a 3D modal approach (Fourier modes in the horizontal (kh) and baroclinic 
modes in the vertical (kv)) with an emphasis on the vertical aspect. In these simulations, 
the vertical and horizontal resolutions match (the highest resolved baroclinic mode has 
a Rossby radius equal to the 1km horizontal grid scale). Both kinetic (KE) and available 
potential energy (APE) are considered. Despite the strong inhomogeneities in the vertical 
(stratification and forcing) and the presence of energetic surface boundary, the KE tends 
to be isotropic in the kh-kv plane.  However, the APE is concentrated in low-horizontal 
high-vertical modes and its ratio with KE strongly differs from the QG theory. The 1-D 
spectra of KE and APE are similar and compatible with a k^-3 law for large and mesoscale 
range while KE spectrum is steeper for smaller scale. APE-KE transfers occur basically on 
the kh=kv axis. These results strongly emphasize  the need for a 3D coherence between 
horizontal and vertical scales.
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Rowley, C., Naval Research Laboratory, Stennis Space Center, MS, USA, clark.rowley@
nrl.navy.mil;

Martin, P. J., Naval Research Laboratory, Stennis Space Center, MS, USA, martin@nrlssc.
navy.mil;

Cummings, J. A., Naval Research Laboratory, Monterey, CA, USA, cummings@nrlmry.
navy.mil

THE NRL RELOCATABLE OCEAN NOWCAST/FORECAST SYSTEM
A globally relocatable nowcast/forecast system was developed to provide for rapid imple-
mentation of regional ocean forecast systems.  The system is being transitioned to the 
Naval Oceanographic Office for operational use, and is the basis for development in ocean 
and acoustic ensemble forecast systems and adaptive sampling.  We present an overview 
of the system, some example applications, and the development work. The system consists 
of core ocean data analysis and forecast modules, software for domain configuration, 
surface and boundary condition forcing processing, and job control, and global databases 
for ocean climatology, bathymetry, tides, and river locations and transports.  The analysis 
component is the Navy Coupled Ocean Data Assimilation (NCODA) system, a 3D mul-
tivariate optimum interpolation system that produces simultaneous analyses of tempera-
ture, salinity, geopotential, and vector velocity using remotely-sensed SST, SSH, and sea ice 
concentration, plus in situ observations of temperature, salinity, and currents from ships, 
buoys, XBTs, CTDs, profiling floats, and autonomous gliders.  The forecast component 
is the Navy Coastal Ocean Model (NCOM).  The system supports one-way nesting and 
multiple model updating methods.

Roy, E. G., University of Maine, Orono, USA, eric.roy@umit.maine.edu;
Wells, M. L., University of Maine, Orono, USA, mlwells@maine.edu
THE ROLE OF LARGE EDDIES IN IRON TRANSPORT TO THE EASTERN 
SUBARCTIC PACIFIC OCEAN
The constraint of carbon export by iron supply to the subarctic Pacific is believed to 
have contributed to past global climate change.  Quantifying iron inputs to these regions 
therefore is essential to our understanding of this ocean-atmospheric coupling.  Each year, 
mesoscale (~100 km) eddies transport coastal waters to the open ocean.  We measured 
dissolved iron in coastal waters, a 2007 Haida eddy off the Queen Charlotte Islands (Haida 
Gwaii), and oceanic waters.  Our findings show that surface (<80 m) iron concentrations 
within the eddy were drawn down to oceanic levels, but concentrations in deeper waters 
remained tenfold higher than outside the eddy. Our calculations indicate that iron infu-
sion to the eastern subarctic Pacific surface region (<200 m) from this eddy is comparable 
to annual aerosol iron inputs. Considering that eddies form annually at 2 other locations, 
eddy transport may be a major iron source to this HNLC region. However, unlike aerosol 
inputs, eddy transport of iron likely would be less prevalent at low sea level stands during 
glacial times, offering a potential feedback mechanism for regulating global climate.

Rubiano-Gomez, L., Texas A&M University, College Station, USA, lrubigom@ocean.
tamu.edu;

Hetland, R. D., Texas A&M University, College Station, USA
GULF OF MAINE COASTAL CURRENT RESPONSE TO SEASONAL FRESHWATER 
DISCHARGE AND VARIABLE WIND FORCING
The input of fresh water to the Gulf of Maine sets up a coastally trapped, buoyancy-driven 
coastal current system typically divided into the vertically well mixed Eastern Maine Coastal 
Current (EMCC) and the vertically stratified Western Maine Coastal Current (WMCC). At 
the same time wind plays a particularly large role in moving the surface-trapped WMCC 
on- and off-shore during up- and downwelling events. A fully 3D hydrodynamic model of the 
Gulf of Maine based on the Regional Ocean Modeling System (ROMS) was adapted to study 
the Gulf of Maine coastal current response due to seasonal freshwater discharge and variable 
wind forcing. The model uses a curvilinear horizontal C-grid, and a stretched, terrain-follow-
ing vertical coordinate system. The model is initialized with regional scale climatology, and 
forced with spatially uniform wind stress and surface heat flux. Fresh water discharges are 
prescribed from the four major rivers: the Merrimack, Kennebec-Androscoggin, Penobscot, 
and St. Johns rivers. The numerical simulations studied correspond to four representative 
years with distinct freshwater input and wind forcing: with 1990/1994 and 1991/1993 being 
depictive of upwelling and downwelling events respectively.

Rucheng Tian, R. T., University of Massachusetts, New Bedford, USA, rtian@umassd.edu
A MODELING EXPLORATION OF CONNECTION BETWEEN SEA SCALLOP 
POPULATION IN THE MIDDLE ATLANTIC BIGHT AND OVER GEORGES BANK
The interannual variability in the dispersion and settlement of the sea scallop larvae 
spawned on Georges Bank (GB) was explored using an individual-based scallop popula-
tion dynamics model. The model consisted of four pelagic life stages (egg, trochophore, 
veliger and pediveliger) and three benthic life stages (juvenile, young adult and adult). 
It was driven by the 1995-2005 hindcast flow field of the Gulf of Maine FVCOM, with 
spawning stocks specified by field survey data. The results clearly showed a significant 
inter-annual variability of the settlement of the scallop larvae spawned from GB. In 1998, 
2001, 2004 and 2005, a large amount of the larvae drifted southward along the shelf break 
to the Middle Atlantic Bight (MAB). The long-distance southward drifting of larvae 
depended on the upstream flow condition over the Scotian Shelf and related to climatic 
variations and the timing/location of spawning on GB. The model results supported the 
findings from the scallop video survey made in recent years on GB and MAB.

Rudnick, D. L., Scripps Institution of Oceanography, La Jolla, USA, drudnick@ucsd.edu;
Lee, C. M., Applied Physics Laboratory, University of Washington, Seattle, USA, craig@

apl.washington.edu
GLIDER-BASED OBSERVATIONS OF THE KUROSHIO
Beginning in April 2007, a fleet of 2-4 gliders has conducted continuous surveys of the 
Kuroshio offshore of the Philippines and Taiwan. The primary technical objective is to 
demonstrate the utility of a glider fleet for sampling strong boundary currents. Scientific 
objectives are to characterize the structure and evolution of the Kuroshio and its meso-
scale field. Gliders cycle from the surface to 1000 m at roughly six-hour intervals traveling 
6 km through the water, traversing approximately 2000 km over the course of a 3-4 month 
deployment. Observed variables include pressure, temperature, salinity, depth-averaged 
velocity, dissolved oxygen, and optical properties. A salinity maximum is observed at 100-
200 m, strongest in the region of the northward flowing Kuroshio. Low salinity intermedi-
ate water near 500 m depth is found to have structure on roughly 50 km horizontal scales. 
Consecutive sections, occupied weeks apart, show the evolution of salinity anomalies in 
this intermediate layer. Northward velocity is more variable, with shorter horizontal scales, 
than is eastward velocity.  The observations are ongoing, and by March 2008, 9 months of 
continuous coverage should be achieved.

Rudnick, D. T., Everglades Div., South Florida Water Management District, West Palm 
Beach, USA, drudnic@sfwmd.gov;

Saunders, C. J., Everglades Div., South Florida Water Management District, West Palm 
Beach, USA, csaunder@sfwmd.gov;

Sklar, F. H., Everglades Div., South Florida Water Management District, West Palm Beach, 
USA, fsklar@sfwmd.gov;

Coronado, C., Everglades Div., South Florida Water Management District, West Palm 
Beach, USA, ccoron@sfwmd.gov;

Halley, R. B., USGS, St. Petersburg, USA, rhalley@usgs.gov
EVERGLADES - FLORIDA BAY RESPONSES TO HYDROLOGIC RESTORATION 
AND SEA LEVEL RISE: CONSIDERATIONS OF WETLAND SOIL AND MUD BANK 
DYNAMICS
Human influence of Florida Bay and its Everglades watershed during the past century was 
mostly mediated by land development and dramatic modifications of hydrologic conditions 
and nutrient enrichment.  Half of the area of the Everglades has been lost to human devel-
opment and the remainder has been “compartmentalized” with decreased fresh water flow.  
Hydrologic modifications have also weakened the linkage of Florida Bay to the Everglades, 
causing the Bay to become relatively more marine in character.  Restoration of the greater 
Everglades ecosystem, including restoration of the bay’s estuarine character, largely en-
tails removal of levees and canals, improved water management, and nutrient reduction.  
However, sea level rise may also influence the ecosystem response by countering estuarine 
restoration, increasing mangrove expansion, and further compressing the size of the fresh-
water Everglades.  The extent of this influence will depend upon the belowground dynamics 
and elevation changes of Everglades soil and bay carbonate mud, which are both biogenic.  
Conceptual models of these dynamics and responses to restoration and sea level rise in the 
Everglades, the mangrove zone, and Florida Bay will be explored in this presentation.

Rueda-Roa, D. T., University of South Florida, St. Petersburg, USA, druedaro@mail.usf.edu;
Ezer, T., Old Dominion University, Norfolk, USA, tezer@ccpo.odu.edu;
Muller-Karger, F., University of Massachusetts, Dartmouth, USA, fmullerkarger@umassd.edu
WHAT DRIVES UNUSUAL UPWELLING PATTERNS IN THE SOUTHEASTERN 
CARIBBEAN SEA? ANALYSIS OF LOCAL AND REMOTE SENSING DATA
About 15 years of data, including satellite-derived Sea Surface Height (SSH) from 
Altimetry data, Sea Surface Temperature (SST) from AVHRR data, and QuikSCAT wind 
data, as well as local hydrographic and tide gauge data, are analyzed in order to evaluate 
potential forcing mechanisms for the observed pattern of upwelling along the southeast-
ern Caribbean coast. Strong trade wind-driven upwelling during late winter and early 
spring has been described before, but secondary upwelling events around June-July when 
the coastal wind is relatively weak, has not been fully explained yet. The analyses show 
seasonal variations in Caribbean eddies with an increasing activity during summer in the 
Eastern Caribbean. Offshore wind patterns creates strong wind-stress curl that supports 
an Ekman-driven upwelling maximum during summer, with a pattern that resembles the 
observed secondary upwelling pattern along the coast. Although the secondary upwelling 
is short-lived and less intense, together with the main upwelling it extends the presence 
of cooler waters in the southeastern Caribbean to over 7 months, with important conse-
quences for biological productivity and fisheries in the region.

Ruef, W., University of Washington, Seattle, USA, wruef@u.washington.edu;
Devol, A., University of Washington, Seattle, USA, devol@u.washington.edu;
Newton, J., University of Washington, Seattle, USA;
Smith, C., University of Washington, Seattle, USA
INTERANNUAL VARIABILITLY IN HOOD CANAL HYPOXIA
High frequency profiles of chemical, physical, and biological properties have been collected 
by autonomous moored profiling systems at two fixed stations in southern Hood Canal since 
2005.  The buoys are equipped with surface meteorological sensors and profiling underwater 
instrument packages consisting of Seabird CTDs, dissolved oxygen electrodes, and chloro-
phyll fluorometers. A seasonal decrease in oxygen concentrations below 25 meters was ob-
served at both stations beginning in spring and continued until late summer; concentrations 
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rebounded by late fall.  The timing of the start of the oxygen decrease and the minimum con-
centration reached during the summer varied inter-annually, and was seemingly influenced 
by two factors: the timing of the spring bloom, which initiated the seasonal oxygen draw-
down, and the number and strength of mixing events during the summer, which increased 
the rate of oxygen drawdown.  The intensity of hypoxia was much greater during 2006.  It may 
be that a sunny spring and wind-driven mixing events during the summer in 2006 drove the 
oxygen concentrations at depth to among the lowest ever observed.

Ruggiero, P., Oregon State University, Corvallis, USA, ruggierp@geo.oregonstate.edu;
Kaminsky, G., Washington Department of Ecology, Olympia, USA, gkam461@ecy.wa.gov;
Gelfenbaum, G., US Geological Survey, Menlo Park, USA, ggelfenbaum@usgs.gov
MORPHODYNAMICS OF HIGH-ENERGY DISSIPATIVE BEACHES: A DECADE OF 
OBSERVATIONS IN THE US PACIFIC NORTHWEST
Wright and Short’s (1984) pioneering work on beach morphodynamics proposed a con-
tinuum of beach states, from fully dissipative to highly reflective, with four commonly 
occurring intermediate states. In 1997 we initiated a beach morphology monitoring pro-
gram along the Columbia River littoral cell (CRLC), in northwest Oregon and southwest 
Washington USA, that for the first time comprehensively and systematically quantifies 
the seasonal through interannual variability of these high-energy beaches over a variety of 
spatial scales. Combining long-term records of wave statistics with ten years of detailed 
morphology measurements reveals that beaches in the CRLC virtually never depart from 
the fully dissipative state. According to the Wright and Short (1984) classification, fully 
dissipative beaches exhibit very low gradients, have wide multi-barred surf zones, with 
spilling breaking waves and infragravity energy dominating the surf zone.  The beaches of 
the CRLC demonstrate many of these attributes and as they rarely experience other beach 
states they afford us the opportunity to fully explore the range of morphodynamic vari-
ability of dissipative beaches.  For example, CRLC beaches exhibit a wide range of lower 
shoreface slopes and experience large magnitude seasonal beachface cycles. Both along-
shore and interannual differences in foredune ridge and sandbar behavior also document 
the significant morphodynamic variability of these high-energy dissipative beaches.

Ruhl, H. A., Monterey Bay Aquarium Research Institute, Moss Landing , USA, hruhl@
mbari.org;

Ellena, J. A., Monterey Bay Aquarium Research Institute, Moss Landing, USA, jellena@
mbari.org;

Smith, K. L., Monterey Bay Aquarium Research Institute, Moss Landing, USA, ksmith@
mbari.org

LONG-HYPOTHESIZED RELATIONSHIPS BETWEEN SURFACE CONDITIONS 
AND ABYSSAL MACROFAUNA COMMUNITIES SUPPORTED IN TEN-YEAR 
STUDY AT NORTHEAST PACIFIC SITE
Detailed studies of sediment macrofauna have been conducted at various locations and 
depths worldwide and a positive relationship between particulate organic carbon flux (food 
supply) and macrofauna abundance predominates.  However, most studies examining 
macrofauna changes over time at abyssal depths have been limited to a few seasonal cycles, 
or used spatial variation in food inputs as a proxy for time in discerning if food availability 
is influencing macrofaunal abundance. Utilizing in situ sediment samples, sedimentation 
trap measurements, and benthic respirometry we examined how pelagic-benthic coupling 
extends to metazoan macrofauna from 1989-1998 at a location 4,100 m deep in the north-
east Pacific (Sta. M).  Seasonal and interannual fluctuations in total abundance, phyla com-
position, and rank abundance distributions were associated with food supply.  Results from 
the ten-year study importantly provided temporal perspective to widely hypothesized links 
between food availability and biogeographic patterns in deep-sea macrofaunal abundance 
and body size distributions.  Information on abyssal food supplies and surface conditions 
could also be used to estimate macrofauna community parameters.

RUIZ-FERNANDEZ, A. C., UNIVERSIDAD NACIONAL AUTONOMA DE MEXICO, 
MAZATLAN, Mexico, caro@ola.icmyl.unam.mx;

HILLAIRE-MARCEL, C., UNIVERSITE DU QUEBEC A MONTREAL, MONTREAL, 
Canada, chm@uqam.ca

210PB-DERIVED AGES FOR THE RECONSTRUCTION OF TERRESTRIAL 
CONTAMINANT HISTORY INTO THE MEXICAN PACIFIC COAST: POTENTIAL 
AND LIMITATIONS
Alteration of the natural landscape, due to urban development, road construction and 
agricultural practices resulted in increasing deliveries of land derived sediment and pol-
lutants into coastal waters along the coastal states of Sinaloa and Oxaca (Mexico). Isotopic 
proxies such as δ13C, δ15N, trace metals and nutrients data, as well as 210Pb-derived geo-
chronologies from shallow marine sedimentary records have been used to reconstruct the 
history and rates of the resulting environmental changes and potential contamination of 
coastal ecosystems. From a few examples of 210Pb profiles in estuarine and marine sedi-
ment cores from the area, we intend to discuss in particular the difficulty of obtaining 
reliable sedimentary records in such active and complex settings. Conditions for obtain-
ing additional information from other short-lived natural isotopes (e.g., 228Th) are also 
briefly examined. Whereas coastal sediments may generally be seen as a sink for most 
contaminants, some of the records from the study area illustrate situations where post-
depositional re-suspension likely due to extreme climate events may lead to a potential 
remobilization of contaminants.

Ruiz-Ramos, D. V., University of Puerto Rico, Mayaguez, Puerto Rico, dannise821@yahoo.es;
Schizas, N. V., University of Puerto Rico, Mayaguez, Puerto Rico, n_schizas@cima.uprm.edu
IS MONA PASSAGE A BIOGEOGRAPHIC BARRIER? A HYDROCORAL’S PERSPECTIVE
The Mona Passage, between the islands of Puerto Rico and La Hispaniola, has been pro-
posed as a biogeographic barrier limiting the dispersal of marine organisms between the 
Eastern and Western Caribbean. The aim of this work is to explore the former hypothesis 
by studying the populations connectivity of an important, but underestimated compo-
nent of the Caribbean reefs; the hydrozoan Millepora alcicornis. Samples of Millepora 
alcicornis were collected from the island of Mona and the southwest coast of Puerto Rico.  
A DNA segment of the COI was amplified from each specimen.  Sequence analysis of 
120 colonies resulted in a total of 50 haplotypes, 8 of them shared between the locations.  
AMOVA analyses revealed that the within-population component of variability was sig-
nificantly larger than the among-population component, implying the absence of popula-
tion structure.   Fu’s Fs neutrality test indicated an excess of rare mutations in specimens 
from Mona (P = 0.006) suggesting a population expansion.  These preliminary results sug-
gest that the Mona Passage is not an effective barrier for the dispersion of M. alcicornis.

Runge, J. A., University of Maine, School of Marine Sciences and Gulf of Maine Research 
Institute, Portland, USA, jeffrey.runge@maine.edu;

Jones, R. J., University of Maine, School of Marine Sciences and Gulf of Maine Research 
Institute, Portland, USA, rjones@gmri.org;

Manning, C. A., University of New Hampshire, Durham, USA, chris.manning@unh.edu
POPULATION DYNAMICS OF CALANUS FINMARCHICUS IN RELATION TO 
TROPHIC TRANSFER IN THE WESTERN GULF OF MAINE:  THE ROLE OF 
STORAGE LIPIDS
While its centers of abundance rest in the deep, central basins of the Gulf of Maine, C. fin-
marchicus is also abundant and often dominant in the mesozooplankton assemblage on the 
coastal shelf and ledges. We present data acquired from the Northeast Consortium PULSE 
and UNH Coastal Observing Center time series fixed stations showing life cycle and interan-
nual patterns of abundance in the western Gulf, notably the dramatic decline of C. finmarchi-
cus between 2003 and 2005 on Jeffreys Ledge. We apply recent understanding of control of 
C. finmarchicus dormancy to develop a hypothesis for the role of climate-forced, bottom-up 
processes in determining zooplankton lipid levels in the Gulf of Maine. Availability of storage 
lipids in late stage Calanus may be an important factor controlling distribution and nutritional 
condition of herring and tuna around Jeffreys Ledge during summer.

Rusak, S. A., Department of Chemistry, University of Otago, Dunedin, New Zealand, 
stever@chemistry.otago.ac.nz;

Strzepek, R. F., Department of Chemistry, University of Otago, Dunedin, New Zealand, 
roberts@chemistry.otago.ac.nz;

Peake, B. M., Department of Chemistry, University of Otago, Dunedin , New Zealand, 
bpeake@chemistry.otago.ac.nz;

Cooper , W. J., Urban Water Research Center, University of California, Irvine, Irvine, CA, 
USA, wcooper@uci.edu

PHOTOBIOCHEMICAL PRODUCTION OF HYDROGEN PEROXIDE AND 
SUPEROXIDE BY PHAEOCYSTIS ANTARCTICA IN RESPONSE TO IRON 
LIMITATION
We report studies of the extracellular concentrations of hydrogen peroxide and superoxide 
in cultures of Phaeocystis antarctica, a marine Prymnesiophyte phytoplankter, treated with 
various photosynthesis inhibitors and exposed to different iron regimes. Concentrations 
of hydrogen peroxide and superoxide were determined using flow injection analysis tech-
niques involving chemiluminescence of acridinium ester and methyl cypridina luciferin 
analogue (MCLA) reagents. The results suggest that the photobiochemical production 
of reactive oxygen species (ROS) is influenced by iron bioavailability, and that hydrogen 
peroxide, and its immediate precursor superoxide, are produced as a result of inefficient 
electron transfer reactions in the photosynthetic apparatus. The results establish that ROS 
can be produced in seawater by phytoplankton as a result of inefficient photosynthetic 
electron transport processes, which can be induced by iron-limitation. The ROS produced 
in this manner may make some forms of iron more available to the phytoplankton.

Rusello, P. J., Cornell Unversity, Ithaca, USA, pjr25@cornell.edu;
Cowen, E. A., Cornell University, Ithaca, USA, eac20@cornell.edu
HIGH RESOLUTION BOTTOM BOUNDARY LAYER MEASUREMENTS, BED 
STRESS AND SUSPENDED SEDIMENT MEASUREMENTS
Suspended sediment and sediment transport are two important processes to understand 
for water quality and shoreline management. In lakes and reservoirs multiple physical pro-
cesses contribute to sediment resuspension and transport, including boundary turbulence, 
breaking and non-breaking internal waves, wind generated waves and tributary inputs. 
Mixing near boundaries caused by bottom boundary layer turbulence and internal waves 
is examined using high resolution (1-5 cm depth cell size) pulse coherent Doppler profil-
ers. Multiple acoustic velocimeters are used for comparison to the profiler data estimates 
of turbulence levels and bed stress. Profilers provide a unique look at the boundary layer 
structure as it undergoes accelerations related to changes in discharge, barotropic and 
baroclinic forcing. By fitting a modified boundary layer model, bed stress estimates can be 
directly calculated from the data. Coupled acoustic and optical backscatter measurements 
provide details regarding sediment load and turbidity and identify under which conditions 
sediment is resuspended or advected through the sampling volume.



���

Meeting Abstracts ASLO/AGU/TOS/ERF

Russell, J. L., University of Arizona, Tucson, USA, jrussell@email.arizona.edu;
Ainley, D. G., H.T. Harvey and Associates, Los Gatos, USA, dainley@penguinscience.com;
Goodman, P. J., University of Arizona, Tucson, pgoodman@email.arizona.edu
PROJECTED CHANGES IN ANTARCTIC SEA ICE IN THE AR4 CLIMATE MODELS: 
IMPLICATIONS FOR ADELIE AND EMPEROR PENGUIN HABITATS
Using observations of Adelie and Emperor penguins and their needs for nesting and food 
as guidelines, we examine how the IPCC-AR4 coupled climate models predict that their 
habitat will be altered under global warming scenarios.  Russell et al. (2006) compared 
18 of the coupled climate models included in the latest IPCC report on the basis of how 
well they simulated the Southern Ocean circulation. That study used the strength of the 
Antarctic Circumpolar Current as a proxy for the overall health of the model simulation. 
In that analysis the most important factor to determining the quality of the ACC simula-
tion was the strength and position of the Southern Hemisphere westerly winds. In this 
complementary analysis, we will address which of the AR4 climate model simulations of 
the Southern Ocean best represent the distribution and seasonality of sea ice, what chang-
es are projected in the ocean circulation, sea ice extent seasonality and thickness around 
Antarctica under global warming conditions and what are the implications for ice-obligate 
species of penguins, like the Adelie and Emperor.

Russell, M. J., U.S. Environmental Protection Agency, Gulf Breeze, USA, russell.marc@
epa.gov;

Weller, D. E., Smithsonian Environmental Research Center, Edgewater, USA, wellerd@
si.edu;

Jordan, T. E., Smithsonian Environmental Research Center, Edgewater, USA, jordanth@
si.edu

LANDSCAPE INDICATORS OF WATERSHED IMPAIRMENT - NUTRIENTS
Complex interactions between anthropogenic activities in watershed landscapes and bio-
logical and chemical impairment require that appropriate indicators of watershed impair-
ment be developed.  We use refined nutrient budgets and their relationships to nitrogen 
and phosphorus discharges to develop a classification system for estimating the level of 
watershed impairment from landscape characteristics.  We then apply this classification 
system to National Hydrography Dataset Plus (NHD+) watersheds in the Chesapeake Bay 
drainage.  Preliminary classification attempts explain between 20 and 70 percent of the 
variability in nutrient discharges depending on nutrient and physiographic province. Our 
classification system uses a small set of easily attainable landscape characteristics and nu-
trient budgets.  We will combine this nutrient impairment classification system with one 
for biological and hydrological impairment to obtain an overall classification of watershed 
impairment using landscape indicators.

Russo, C. R., University of Maine, Orono, USA, clementina.russo@gmail.com;
Boss, E., University of Maine, Orono, USA, emmanuel.boss@maine.edu
MEASURING SUSPENDED SEDIMENT CONCENTRATION USING HIGH 
RESOLUTION CURRENT METERS
Acoustic sensors measuring currents in high resolution have been around since the 90s’. 
Recently researchers have started using them to provide information on suspended sedi-
ment load. Acoustical devices tend to be less prone to bio-fouling compared to optical de-
vices and the combination with high frequency velocity measurements allows for a direct 
estimate of turbulence fluxes of particulate material (e.g. Fugate and Friedrich, 2002). Here 
we present results of a careful lab evaluation of three such sensors; Two acoustic Doppler 
Velocimeter providing acoustic backscattering  at two different frequencies (16MHz 
and 6MHz) and a Modular Acoustic Velocity Sensor providing acoustic attenuation at 
1.5MHz. We assess the concentration over which we get a linear response and compare 
measurements of beads of different sizes with the expected theoretical response.  Field 
data is also presented to showcase the performance of this technology in comparison with 
tried and true optical sensors.

Ryan, J. P., MBARI, Moss Landing, USA, ryjo@mbari.org;
Sackmann, B. S., MBARI, Moss Landing, USA, sackmann@mbari.org;
Rienecker, E. V., MBARI, Moss Landing, USA
SCALES AND PROCESSES OF PHYTOPLANKTON THIN LAYER PATCHINESS 
IN A COASTAL UPWELLING SYSTEM, FROM SYNOPTIC MULTIDISCIPLINARY 
MAPPING BY AUV
Using synoptic multidisciplinary mapping we describe phytoplankton thin layer patchi-
ness in the highly dynamic coastal waters of Monterey Bay, California.  Intensive ob-
servations were conducted in Monterey Bay during 2005 and 2006 as part of the ONR 
program Layered Organization in the Coastal Ocean (LOCO).  High-resolution mapping 
by the MBARI AUV Dorado was conducted over nearly 1000 km of survey track within 
the bay, providing detailed observations of variability in thin phytoplankton layers and 
their environment.  The relatively high speed of this AUV permits synoptic mapping, 
and its diverse sensor payload permits description of physical, nutrient, and optical 
properties.  Horizontal scales of thin layer patchess, ranging from sub-km to > 10 km, are 
described using optical backscatter and chlorophyll fluorescence sections.  These scales 
are related to meso and small-scale dynamics described by physical and nutrient sensors.  
Measurements of the particle size distribution reveal higher degrees of patchiness within 
thin layer structures characterized as contiguous in optical backscatter and chlorophyll 
fluorescence.  This variability is related to biological and physical processes evident in the 
time-series of AUV-derived maps.

Rykaczewski, R. R., University of California, San Diego, La Jolla, USA, rrykacze@ucsd.edu;
Checkley, D. M., University of California, San Diego, La Jolla, USA, dcheckley@ucsd.edu
FROM PHYSICS TO FISH: INFLUENCE OF OCEAN WINDS ON THE PELAGIC 
ECOSYSTEM IN UPWELLING REGIONS
Upwelling of nutrient-rich, subsurface water sustains high productivity in the ocean’s east-
ern boundary currents. Environmental variability is considered the major cause of decadal 
fluctuations characteristic of fish populations in these regions, but the mechanisms 
relating atmospheric physics to fish production remain unexplained. Two atmospheric 
conditions induce different types of upwelling in these ecosystems: coastal, alongshore 
wind stress, resulting in rapid upwelling (higher vertical velocity, w); and wind-stress curl, 
resulting in slower upwelling (low w). We present a mechanism relating production of 
Pacific sardine (Sardinops sagax) in the California Current Ecosystem (CCE) with wind-
stress curl over the past six decades. Records of density, nutricline depth, and chlorophyll 
concentration in the upper ocean are supportive of this mechanism. The size structure 
of plankton assemblages is related to the rate of wind-forced upwelling, and sardine feed 
efficiently on smaller plankters generated by slow, curl-driven upwelling. Since the 1970s, 
wind-stress curl has been responsible for nearly 80% of annual, wind-forced upwelling in 
the southern CCE. Prior to the 1970s, coastal, alongshore wind stress played a more im-
portant role than curl in ecosystem variability.

Rykova, T. A., MIT/WHOI Joint Program, Cambridge, USA, tata@mit.edu;
Straneo, F., Woods Hole Oceanographic Institution, Woods Hole, USA, fstraneo@whoi.edu;
Lilly, J. M., Earth and Space Research, Seattle, USA, lilly@esr.org
IRMINGER CURRENT ANTICYCLONES IN THE LABRADOR SEA OBSERVED IN 
THE HYDROGRAPHIC RECORD OF 1990-2004
A significant fraction of the lateral heat transport into the Labrador Sea’s interior, needed 
to balance the net heat loss to the atmosphere, is attributed to one kind of eddies, the 
Irminger Current anticyclones. In this study we discuss the evolution of these anticyclones 
as inferred from the analysis of hydrographic data from the Labrador Sea from 1990 to 
2004. The 29 anticyclones identified naturally fall into two categories: unconvected and 
convected. The properties of the unconvected anticyclones are closer to those of the 
boundary current, including a fresh (and sometimes cold) surface layer. They are never 
observed in winter and are located near the boundaries. The convected anticyclones, on 
the other hand, are characterized by a mixed layer and are found throughout the year. A 
one-dimensional mixed layer model suggests that the convective eddies are formed during 
wintertime cooling acting over an unconvected eddy. This result has important implica-
tions regarding the release of the eddies’ heat and freshwater anomaly. Finally, we find a 
clear trend in the eddies’ properties towards warmer and saltier conditions after 1997.

Rynearson, T. A., Graduate School of Oceanography, University of Rhode Island, 
Narragansett, USA, rynearson@gso.uri.edu

NUTRIENT-DRIVEN SELECTION AND GENETIC CONNECTIVITY OF COASTAL 
AND ESTUARINE DIATOM POPULATIONS
The timing, location and magnitude of diatom blooms in coastal and estuarine regions 
are difficult to predict based solely on environmental parameters. In the diatom Ditylum 
brightwellii , genetically distinct populations can have different physiological characteris-
tics indicating that both environment and genetics can regulate bloom dynamics. Here, I 
examine how previously-identified estuarine populations of D. brightwellii are connected 
to coastal populations using microsatellites, high resolution genetic markers. In the spring 
of 2007, 535 single-cell isolates were collected along a 1300 km transect from the estuarine 
waters of Puget Sound, WA to the coastal waters of Southeastern AK. The transect was 
sampled twice over one month to examine spatial and temporal patterns of population 
structure. At least two genetically distinct populations were identified that bloomed under 
significantly different exposures to solar irradiance and silicic acid concentrations, suggest-
ing that environmental selection may regulate bloom dynamics of distinct populations. 
By simultaneously examining the relative impacts of nutrient-driven natural selection 
and connectivity between estuarine and coastal populations, this research is beginning to 
unravel how interactions between environmental conditions and genetic variation drive 
diatom population dynamics.

Séguret, M., University of Plymouth, Plymouth, United Kingdom, marie.seguret@plym-
outh.ac.uk;

Ussher, S., University of Plymouth, Plymouth, United Kingdom, simon.ussher@plymouth.
ac.uk;

Worsfold, P., University of Plymouth, Plymouth, P.Worsfold@plymouth.ac.uk;
Nimmo, M., University of Plymouth, Plymouth, United Kingdom, M.Nimmo@plymouth.

ac.uk
DISSOLUTION OF AEROSOL IRON IN SEAWATER USING FLOW INJECTION-
CHEMILUMINESCENCE DETECTION
The bioavailability of iron limits primary production, influences phytoplankton com-
munity structures in the ocean and therefore indirectly impacts climate change. However, 
the solubility of aerosol Fe from dry atmospheric deposition into seawater is poorly un-
derstood and varies according to the approach used to quantify its dissolution. To better 
understand the dissolution of aerosol iron, an array of chemical (i.e. aerosol sources, 
model siderophores additions) and physical (i.e. light conditions, temperature, aerosol 
concentrations) variables were investigated under controlled conditions using an auto-
mated sampler and flow injection analyser. The kinetics of the dissolution of dissolved iron 
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from urban aerosol were determined in filtered (<0.2 μm) North Atlantic surface seawater. 
From initial studies, iron dissolution from Plymouth Urban Particulate Material (PUPM) 
and NIST 1648 (dark/25ºC/2mgL-1) in surface seawater showed a fast release of dissolved 
iron (up to 0.45 % solubility) with the maximum dissolved iron concentration occurring 
within the first two hours followed by a decrease, reaching pseudo-equilibrium after 7 
days (down to 0.06 %). Further studies defining the impact of physical and chemical factors 
on the dissolution of Fe will be presented.

Saba, G. K., Virginia Institute of Marine Science, Gloucester Point, USA, graceh@vims.edu;
Steinberg, D. K., Virginia Institute of Marine Science, Gloucester Point, USA, debbies@

vims.edu;
Bronk, D. A., Virginia Institute of Marine Science, Gloucester Point, USA, bronk@vims.edu
GRAZING AND NUTRIENT RELEASE FROM ACARTIA TONSA COPEPODS 
FEEDING ON TOXIN-PRODUCING KARLODINIUM VENIFICUM: 
INTERACTIONS OF TOP-DOWN AND BOTTOM-UP CONTROL
The karlotoxin-producing dinoflagellate, Karlodinium veneficum, is increasing in con-
centration and range in Chesapeake Bay. However, it is unknown if these toxins affect 
zooplankton grazer metabolism, such as nutrient regeneration – a potentially significant 
source of fuel for these harmful algal blooms. Using both non-bloom and bloom concen-
trations of K. veneficum, we conducted a grazer nutrient release experiment with Acartia 
tonsa copepods, plus a 7-day bioassay in which A. tonsa excretia products were added to 
K. veneficum culture. Copepods exhibited 40 times higher ingestion rates while feeding on 
bloom concentrations (20.5 µg Chl a/individual/day) compared to non-bloom concentra-
tions, yet release rates were lower by 30% for DOC and 50% for NH4

+. Organic nitrogen 
release was low to undetectable in both treatments. During the bioassay, Chl a remained 
higher, and a larger drawdown of nutrients occurred in copepod excretia additions rela-
tive to controls. These results suggest that while copepods have the potential to effectively 
graze on and provide nutrients for K. veneficum, nutrient release may be compromised by 
the toxin, leaving less bioavailable nutrients for phytoplankton and bacteria.

Saba, V. S., Virginia Institute of Marine Science, Gloucester Point, VA, USA, vssaba@vims.edu;
Friedrichs, M. A., Virginia Institute of Marine Science, Gloucester Point, VA, USA, 

marjy@vims.edu;
Carr, M., Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA, 

USA, carr@jpl.nasa.gov
ESTIMATING OCEANIC PRIMARY PRODUCTIVITY:  AN EVALUATION OF 
OCEAN COLOR ALGORITHMS AND GENERAL CIRCULATION MODELS
Modeling oceanic primary productivity (PP) is crucial for biogeochemical studies, espe-
cially in order to better understand the carbon cycle on a global scale. We have expanded 
the PP Algorithm Round-Robin (PPARR) project into its fourth exercise by quantifying 
the skill of ~20 models (including both ocean color algorithms and biogeochemical gen-
eral circulation models) in reproducing in situ PP data from various regions across the 
globe. Target and Taylor diagrams, cumulative distribution functions and other statistical 
approaches were used to compare model performance in both open-ocean and coastal 
regions.  Estimates of PP in the Sargasso Sea show that ocean color-based model skill was 
most sensitive to surface chlorophyll concentration followed by sea surface temperature 
and mixed layer depth.  In the equatorial Pacific, skill in estimating PP was most sensitive 
to year such that models performed significantly better in the 1990’s than in the 1980’s.  
This was likely due to a regime shift around 1990 through Pacific multidecadal climate 
variability.  Similar to prior PPARR results that compared global satellite-derived PP, model 
error was highest at low surface chlorophyll values.

Saburova, M. A., Institute of Biology of the Southern Seas, Sevastopol, Ukraine, maria_sa-
burova@mail.ru;

Al-Yamani, F., Kuwait Institute for Scientific Research, Kuwait, Kuwait, fyamani@safat.
kisr.edu.kw;

Polikarpov, I. G., Kuwait Institute for Scientific Research, Kuwait, Kuwait, igor.polikar-
pov@gmail.com

MARINE PHYTOPLANKTON COMMUNITY OF THE ARABIAN GULF UNDER 
RIVERINE INFLUENCE IN ARID ZONE
Studies of phytoplankton community have been conducted during 2005-2006 in Kuwait’s 
waters of the Arabian Gulf. Seven stations covering Kuwait’s waters from north to south 
were sampled.  Due to the influence of nutrient-rich fresh waters from Shatt Al-Arab 
system, especially in the northern Kuwait’s waters, high productivity has been reported for 
Kuwait’s waters.  The phytoplankton community of Kuwait is characterized by high spe-
cies diversity, with strong dominance of diatoms. Phytoplankton species richness gradually 
increased from the waters nearest to Shatt Al-Arab discharge area towards the southern 
waters with a step-wise increase equaling approximately 5 new species for each 10 km as 
moving away from the Shatt Al-Arab system. There was spatial distribution of both total 
abundance and biomass of phytoplankton indicating significant differences in species 
structure and size spectrum of the microalgae from the different sampled locations. The 
analysis of the temporal and spatial phytoplankton variability (distributions of total abun-
dance and biomass, similarity of species compositions and local community structure) 
indicated that the northern Kuwait’s waters were distinguished from the other studied 
locations (in terms of phytoplankton structure and the temporal and spatial variability). 
Environmental heterogeneity is due mainly to the influence of the Shatt Al-Arab system, 
which affects the temporal and spatial variability of the phytoplankton community.

Sachs, O., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, Oliver.Sachs@awi.de;

Sauter, E. J., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, Eberhard.Sauter@awi.de;

Schlüter, M., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, Michael.Schlueter@awi.de;

Rutgers van der Loeff, M. M., Alfred Wegener Institute for Polar and Marine Research, 
Bremerhaven, Germany, Michiel.Rutgers.v.d.Loeff@awi.de;

Jerosch, K., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, Kerstin.Jerosch@awi.de;

Holby, O., Department of Environmental and Energy Systems, Karlstad University, 
Karlstad, Sweden, Ola.Holby@kau.se

RELATIONSHIPS BETWEEN BENTHIC ORGANIC CARBON FLUX, OXYGEN 
PENETRATION, AND PLANKTON PROVINCES IN THE SOUTHERN OCEAN
Based on the comparison between benthic oxygen fluxes derived from oxygen micro-
profiles measured at sediment cores (ex situ) and by means of free falling lander systems 
(in situ), a correction function was set up that was applied on existing ex situ flux data in 
order to revise the database for the Southern Ocean. Organic carbon fluxes range from 
0.5 to >35 mgC m-Â² d-1. Oxygen microprofiles were measured at 134 sites in different 
sub-regions mainly of the Atlantic Sector of the Southern Ocean. Oxygen penetration 
depths and benthic organic carbon fluxes were derived from the profiles and investigated 
in respect to regional characteristics. In the Scotia Sea (~3000 m water depth) oxygen 
penetration depths of less than 15 cm were observed in deep-sea sediments. In contrast, 
the oxic zone extends to several decimetres in abyssal sediments of the Weddell Sea and 
south-eastern South Atlantic. The depth of oxygenation reflecting sedimentary long term 
organic matter influx was found to be correlated with diatom key species characterizing 
different regions of the surface ocean. From the partly very high fluxes derived from micro 
sensor data it can be concluded that episodic and seasonal sedimentation pulses are im-
portant for carbon supply to the sea floor even at great depths.

Sackmann, B. S., Monterey Bay Aquarium Research Institute, Moss Landing, USA, sack-
mann@mbari.org;

Ryan, J. P., Monterey Bay Aquarium Research Institute, Moss Landing, USA, ryjo@mbari.org
AUTOMATED CHARACTERIZATION OF LAYERED STRUCTURE USING 
WAVELETS
A wavelet-based method has been developed to automatically detect and characterize 
layered structure in optical data from various autonomous sampling platforms includ-
ing the Dorado AUV (Monterey Bay, 2003 - present), Seagliders (Washington coast, 
2002 - present), and Slocum gliders (Gulf of Maine, June - July 2006).  Depth profiles of 
fluorescence, optical backscattering, particle size distribution, and beam attenuation have 
been processed to derive objective estimates of peak width(s), intensity(ies), and depth(s).  
Additional metrics, related to more subtle characteristics of peak shape, have also been 
developed.  Initial results from the wavelet-based processing are encouraging and are con-
sistent with human-assisted characterizations of layered structure in the datasets we have 
evaluated.  By discritizing continuous depth profiles into separate features of interest (i.e., 
layers) one can compactly represent and query the important information contained in 
these large multi-parameter datasets and determine how the distribution of layers relates 
to physical, ecological, and biogeochemical processes in the ocean.  This representation of 
the data facilitates its incorporation into existing geographic information systems, whose 
foundation is based upon the analysis of geographically discritized features such as points, 
lines, and polygons.

Saenz, B. L., Stanford University, Stanford, USA, blsaenz@stanford.edu;
Arrigo, K. R., Stanford University, Stanford, USA, arrigo@stanford.edu
A NEW MODEL OF ANTARCTIC SEA ICE ALGAL PRODUCTION: A TIMESERIES 
FROM 1997-2003
We constructed a coupled physical-biological model describing Antarctic sea ice dynam-
ics and associated ice algal production.  Using satellite-derived ice cover, snow depth, 
and ice advection, as well as climatological light and atmospheric forcing, the model 
grows and melts sea ice using a multi-layer approach to create a reasonably realistic sea 
ice environment.  Internal ice conditions (e.g., temperature, nutrients, and salinity) and a 
multi-spectral optical model of light attenuation are used to characterize the algal growth 
environment in discrete model layers.  The model domain covers a portion of the south-
ern hemispheric EASE grid.  Each grid cell (625 km2 resolution) moves horizontally using 
a mass-conservative advection scheme and contains an independent 1-D ice-algal model.  
Single-station results confirm that the model reproduces physicochemical ice conditions 
and algal concentrations consistent with observed values.  Using available daily forcing 
data (1997-2003), we have created a standard model run that provides high-resolution 
estimates of algal growth and carbon uptake through time.  Model results can assist cal-
culation of Southern Ocean carbon budgets and provide insight into trophic relationships 
that depend on sea ice.

SAFAK, I., UNIVERSITY OF FLORIDA, GAINESVILLE, USA, ilgar@ufl.edu;
SHEREMET, A., UNIVERSITY OF FLORIDA, GAINESVILLE, USA, alex@coastal.ufl.edu;
HSU, T. J., UNIVERSITY OF FLORIDA, GAINESVILLE, USA, thsu@coastal.ufl.edu
OBSERVATIONS OF TURBULENCE ON THE MUDDY ATCHAFALAYA BAY, 
LOUISIANA, USA
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Measurements of flow velocity at 2 Hz sampling rate at high spatial resolution together with 
suspended sediment concentration, temperature, salinity and dilute suspension flock size 
in about 5 m depth on the muddy shelf fronting the Atchafalaya Bay (Jaramillo et al, 2007 
- Proceedings of ‘Coastal Sediments 2007’, V1, 661-670) allow to observe coupled wave-cur-
rent-sediment dynamics and to estimate the characteristics of sediment and its effects on 
wave-current turbulence. A boundary layer model for fine sediment transport (Hsu et al, 2007 
- J. Geophys. Res., 112, C04011) is used to reconstruct near bed suspended sediment concen-
tration and simulate its effects on the velocity field. This effort is made in preparation of a se-
ries of field experiments to be conducted in early spring, 2008 on the Atchafalaya Bay to study 
the vertical structure of waves and turbulence in the presence of fluid mud layers. The experi-
ments will employ coherent vertical and horizontal arrays of Acoustic Doppler Velocimeters 
sampling the velocity field at 20 Hz to separate the effects of waves and turbulence (Feddersen 
and Williams, 2007, J. Atmos. and Oceanic Technol., 24, 102-116).

Saito/Hiroaki, H., Fisheries Research Agency, Shiogama, Japan, hsaito@affrc.go.jp;
Tsuda/Atsushi, A., ORI, University of Tokyo, Tokyo, Japan, tsuda@ori.u-tokyo.ac.jp;
Ota/Takashi, O., Ishinomaki Senshu University, Ishinomaki, Japan, otakashi@isenshu-u.ac.jp;
Nojiri/Yukihiro, Y., National Institute for Environmental Studies, Tsukuba, Japan, nojiri@

nies.go.jp;
Aramaki/Takafumi, T., National Institute for Environmental Studies, Tsukuba, Japan, ara@

nies.go.jp;
Imai/Keiri, K., ORI, University of Tokyo, Tokyo, Japan, kimai@ori.u-tokyo.ac.jp;
Kiyosawa/Hiroshi, H., Marine Biological Research Institute of Japan, Tokyo, Japan, kiyo-

sawa@mbrij.co.jp;
Nishioka/Jun, J., Hokkaido University, Sapporo, Japan, nishioka@lowtem.hokudai.ac.jp;
Ogawa/Hiroshi, H., ORI, University of Tokyo, Tokyo, Japan, hogawa@ori.u-tokyo.ac.jp;
Suzuki/Koji, K., Hokkaido University, Sapporo, kojis@ees.hokudai.ac.jp;
Takeda/Shigenobu, S., University of Tokyo, Tokyo, Japan, atakeda@mail.ecc.u-tokyo.jp;
Yoshimura/Takeshi, T., Central Research Institute of Electric Power Industry, Abiko, 
Japan, ytakeshi@criepi.denken.or.jp
ROLES OF ECOSYSTEM COMPONENTS FOR BIOGEOCHEMICAL CYCLING IN 
THE HNLC SUBARCTIC PACIFIC: IMPORTANCE OF TOP-DOWN CONTROL
Ecosystem responses were quite different between SEEDS-I and SEEDS-II, a series of 
iron-enrichment experiments in the HNLC subarctic Pacific. During SEEDS-I, diatom 
Chaetoceros debilis responded to the iron-enrichment, consumed nitrate and silicic 
acid and formed an extensive bloom (Chl.a = 20 mg m-3). Heterotrophic dinoflagellate 
Gyrodinium sp. responded to the diatom increase and prevented further development 
of the bloom. The model experiment showed most diatoms were grazed by Gyrodinium 
sp. and remineralized in the surface mixed layer after the experiment. During SEEDS-II, 
diatom fraction in phytoplankton assemblage decreased, and silicic acid consumption 
was not accelerated. The weak response of diatoms was due to the grazing of copepod 
Neocalanus plumchrus which consumed most of new production and transported carbon 
and nitrogen to the deep by their ontogenetic vertical migration. In spite of large differ-
ence in the bloom magnitude, the nitrate consumption was similar each other, and the 
nitrogen flux was larger during SEEDS-II than SEEDS-I. Biogeochemical responses to 
perturbations are largely influenced by ecosystem components, and top-down control is a 
key factor of the biogeochemical cycling in the HNLC subarctic Pacific.

Sakamoto, C. M., Monterey Bay Aquarium Research Institute, Moss Landing, USA, saca@
mbari.org;

Needoba, J. A., Monterey Bay Aquarium Research Institute, Moss Landing, USA, needo-
ba@mbari.org;

Plant, J. N., Monterey Bay Aquarium Research Institute, Moss Landing, USA, jplant@
mbari.org;

Coletti, L. J., Monterey Bay Aquarium Research Institute, Moss Landing, USA, coletti@
mbari.org

SPATIAL AND TEMPORAL VARIABILITY OF LOW LEVEL NITRATE, NITRITE, 
AND AMMONIA DISTRIBUTIONS FROM A COASTAL UPWELLING ZONE TO 
OLIGOTROPHIC WATERS
Nitrogen inputs from recycling, nitrogen fixation, atmospheric deposition, vertical and lateral 
advection (filaments and eddies) provide the basis for oceanic primary productivity. These 
nitrogen compounds come from different sources and are found in different forms due to 
microbial activity via processes such as nitrogen fixation, remineralization, nitrification, 
and denitrification. A transect from Monterey Bay, California to an oligotrophic station ap-
proximately 800 km offshore in the California Current was done in July 2007. Nitrate profiles 
were measured with an In Situ Ultraviolet Spectrophotometer (ISUS) instrument mounted 
on a CTD rosette. These measurements were made with a vertical resolution of 0.8 m and an 
estimated detection limit of 0.2 µM. In addition, discrete samples were measured shipboard 
using a 1 m (nitrite) or 2 m (nitrate and ammonia) path length flow cell. These low level ni-
trate, nitrite, and ammonia measurements had detection limits of about 4 nM, 2 nM, and 15 
nM, respectively. The spatial variability of these nutrients along this transect will be presented 
along with 24 hour time series stations that examined temporal variability.

Sakova, I. V., CSIRO Marine and Atmospheric Research, Hobart, Australia, Irina.Sakova@
csiro.au;

Meyers, G., Integrated Marine Observing System, University of Tasmania, Hobart, 
Australia, Gary.Meyers@imos.org.au;

Coleman, R., School of Geography and Environmental Studies, University of Tasmania, 
Hobart, Australia, Richard.Coleman@utas.edu.au

LOW-FREQUENCY VARIABILITY IN THE INDIAN OCEAN AND ITS 
CONNECTION WITH INDIAN OCEAN DIPOLE MODE IN 2006
Previous analysis of the low-frequency variability in the Indian Ocean using satellite 
altimeter sea surface height (SSH) (1992-2004) and the expendable bathy-thermograph 
temperature data (1989-2002) shows that in most regions of the ocean the low-frequency 
part of spectra (corresponding to signals with periods from six months to six years) is 
concentrated in five frequency bands: semi-annual, annual, 18-20 months, 3 years, and 4-6 
years. Cooling of the sea surface temperature in autumn 2006 along Sumatra-Java coast 
in East Indian Ocean indicates the development of a new Indian Ocean Dipole event. We 
analyze the recent altimetry and wind data sets to investigate the spectral composition 
of this anomalous cooling process. We found that the 18-month signal starts to develop 
in 2003 and continues until the end of the data set in April 2007. The 18-month signal is 
the dominant variation throughout 2004 to 2006 and is largely responsible for the SSH 
anomalies near the Java coast in 2006.

Salahuddin, Z. Q., University of Maine, School of Marine Sciences, Orono, USA, zahirah.
salahuddin@umit.maine.edu;

Ryer, C. H., Fisheries Behavioral Ecology Program, Alaska Fisheries Science Center, 
NMFS, NOAA, Newport, USA, cliff.ryer@noaa.gov

PHOTOTAXIS AND HABITAT PREFERENCE BY JUVENILE ENGLISH SOLE
English sole (Pleuronectes vetulus) is a commercially important species in the North 
Pacific. Juveniles are found in estuaries and coastal embayments, where they receive pro-
tection from predators and benefit from accelerated growth. Being shallow, these nurseries 
are characterized by high ambient light levels. We hypothesized that ambient light would 
play a significant role in habitat selection by juvenile English sole. In laboratory experi-
ments, we studied ambient light preference in age-0 yr English sole using a horizontal light 
gradient tank. When presented with light ranging from 8.0 x 10-6 μEm-2s-1 to 8.3 x 101 
μEm-2s-1. English sole demonstrated preference for the highest light levels. This highest 
light level corresponds to that found at depth less than 7m where juvenile English sole are 
most common in both estuarine and coastal nurseries. These results suggest that light may 
act as a proximate cue for habitat selection by juvenile English sole.

Salihoglu, B., Institute of Marine Sciences, METU, Erdemli 33731, Mersin, Turkey, baris@
ims.metu.edu.tr;

Garcon, V., LEGOS/CNRS, Toulouse, France;
Oschlies, A., IFM-GEOMAR, Kiel, Germany;
Lomas, D., BIOS, Bermuda, USA
INFLUENCE OF NUTRIENT UTILIZATION AND REMINERALIZATION 
STOICHIOMETRY ON PHYTOPLANKTON SPECIES AND CARBON EXPORT: A 
MODELING STUDY AT BA
The main objective of this research is to understand the underlying mechanisms of the 
time-varying flux of carbon and the nutrient supply dynamics in the Sargasso Sea. To 
address this objective, a one-dimensional multi-component lower trophic level ecosystem 
model that includes detailed algal physiology as well as nutrient cycles is used at the BATS 
site. This model is tested and evaluated for year 1998 using the bimonthly BATS cruise 
data. Results show that phosphorus and DOM are necessary compartments to correctly 
simulate organic elemental cycles at the BATS site. Model results show that autotrophic 
eukaryotes and cyanobacteria ( i.e. Prochlorococcus and Synechococcus) are responsible 
for 63 and 33% of carbon production in the region, respectively. Sensitivity analyses show 
that the annual contribution of nitrogen fixation and atmospheric nitrogen deposition to 
new production is approximately 9 and 3%, respectively. However, the recycled nitrogen 
and phosphorus are important components of the ecosystem dynamics because sustained 
growth of algal groups depends on remineralized nutrients which accounts for 75% of the 
annual carbon production. Nutrient uptake and remineralization stoichiometry can play 
an important role in determining the surface ocean nutrient distribution. Model results 
also suggest that phosphate may limit the growth of all algal groups throughout the year. 

Salisbury, E., UNH, Durham, USA, joe.salisbury@unh.edu;
Campbell, J. W., UNH, Durham, USA;
Vandemark, D., UNH, Durham, USA;
Hunt, C., UNH, Durham, USA;
McDowell, W. H., UNH, Durham, USA;
Jonsson, B. F., Boston University, Boston, USA;
Mahadevan, A., Boston University, Boston, USA
SPATIAL AND TEMPORAL VARIABILITY OF THE COLORED ORGANIC MATTER 
FLUORESCENCE - SALINITY RELATIONSHIP IN PLUME WATERS AND ITS 
RELEVANCE TO REMOTE SENSING
In river plumes, the relationship between fluorescence of colored organic matter and 
salinity is generally robust demonstrating that to the first order, fluorescence is conserved. 
The absorbance of the colored dissolved component of organic carbon (CDOM), a vari-
able that can be retrieved with ocean color data, is typically well-correlated with fluores-
cence.  In our extensive dataset (Gulf of Mexico to Gulf of Maine), we find that spatial and 
temporal variability of the fluorescence-salinity relationship is largely attributable to the 
fluorescence values of the zero-salinity endmembers. Accordingly, spatial variability of the 
fluorescence-salinity slope appears to be related to the terrestrial biome characteristics. 
However, the cause of temporal variability within individual plumes is not easily resolved 
in our data and may be related to seasonal diagenesis of plant material or the episodic 
release of organic carbon from deeper soil horizons. Concerning ocean color remote 
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sensing, characterization of endmember variability is important on at least two fronts.  
First, efforts to retrieve coastal salinity via satellite-derived absorbance are confounded 
as the slope of the salinity-fluorescence relationship changes.  Second, with a combined 
understanding of the zero salinity fluorescence variability and fluorescence-to-DOC rela-
tionships, it may be possible to diagnose sources and sinks of terrestrial DOC within river 
plumes using circulation models and ocean color data.

Sallee, J. B., LEGOS, Toulouse, France, jbsallee@gmail.com;
Morrow, R., LEGOS, Toulouse, France, morrow@legos.cnes.fr;
Speer, K., Florida state University, Tallahassee, USA, kspeer@mailer.fsu.edu
EDDY HEAT DIFFUSION AND SUBANTARCTIC MODE WATER FORMATION
Subantarctic mode waters (SAMW) form in the deep winter mixed layers occuring north 
of the Subantarctic Front (SAF). The recent increase of hydrographic and surface drifter 
data in the Southern Ocean allows a better spatial representation of the distinct regions 
of SAMW formation. This study focuses on the thermodynamical processes acting on 
the winter mixed layer heat budget. Eddy heat diffusion play a substantial role in the local 
heat balance, whereas its action vanishes with large-scale averaging. South of the western 
boundary currents and north of the SAF, the eddy heating plays an important role in 
specific regions, counterbalancing the cooling of the mixed layer by Ekman advection and 
air-sea fluxes. Specifically, the eddy diffusion term reduces the tendency for mixed layer 
destabilisation north of the SAF in the Western Indian Ocean downstream of the Agulhas 
Retroflection and in the Western Pacific downstream of Campbell Plateau. This role for 
mixed layer eddy fluxes emphasizes a large-scale control of mixed layer properties by 
topography and mesoscale processes in the Southern Ocean.

Sallenger, A. H., US Geological Survey, St. Petersburg, FL, USA, asallenger@usgs.gov;
Wright, C. W., NASA, Wallops Island, VA, USA;
Howd, P., US Geological Survey, St. Petersburg, FL, USA
CONTINUED BARRIER ISLAND DETERIORATION FOLLOWING HURRICANE 
KATRINA
During Hurricane Katrina, the Chandeleur Islands in eastern Louisiana lost 85% of 
their surface area. The average shoreline retreat along the island chain was 286 m, likely 
the largest retreat every reported for a storm. All of the visible sand on the islands was 
stripped off, reducing peak elevations from >6m to <3m, leaving only marsh fragments in 
the storm’s wake. In the 12 months following the hurricane, the islands continued to erode 
rapidly, in some places greater than an additional 200 m of landward retreat. At this time, 
the islands were composed mostly of mud that was bound by the roots of marsh grasses, 
and hence were vulnerable to extreme erosion by even relatively small waves. In fact, 58% 
of the length of the island chain experienced net erosion during the one year following 
Katrina. The remainder of the shoreline length underwent accretion of sand that built the 
shoreline seaward as is usually observed on sandy beaches following a storm. However, by 
the end of the 12 months following Katrina, the elevations of the islands had not increased 
appreciably. As a consequence, the islands remained quite vulnerable to complete inunda-
tion during future storms, even those significantly less intense than Katrina. The talk will 
include results from a recently completed lidar survey that will allow these analyses to 
be extended to 24 months following Katrina, and will further define the extent that the 
Chandeleur Islands have been pushed towards complete failure.

Salomon, P. S., University of Kalmar, Kalmar, Sweden, paulo.salomon@hik.se;
Campos Baeta Neves, M. H., IEAPM, Arraial do Cabo, Brazil;
Rodriguez, E. G., IEAPM, Arraial do Cabo, Brazil, eligr@uol.com.br;
Granéli, E., University of Kalmar, Kalmar, Sweden, edna.graneli@hik.se
PARASITE INFECTION OF PLANKTONIC DINOFLAGELLATES IN A COASTAL 
TROPICAL AREA OF THE SOUTHERN ATLANCTIC
Infection of planktonic dinoflagellates by the parasitic protist Amoebophrya sp. was 
studied during the decline of a late-summer dinoflagellate assemblage in the Cabo Frio 
upwelling area, Southeastern Brazil (23°00’S; 42°00’W). The microplankton community 
was initially dominated by dinoflagellates, mostly Ceratium falcatiforme, with cell densities 
up to 6 x 103 cells l-1, shifting to a diatom-dominated community over a 4-week period. 
Parasite infection was detected by eplifluorescence microscopy after whole-cell in situ 
hybridization of FITC-tagged, rRNA probes designed towards Amoebophrya 18SrDNA 
sequences. Ceratium falcatiforme was the most infected dinoflagellate species, with high-
est percentages of infected cells (up to 6.7%) detected during and after the population 
decline, indicating a potential influence of parasite infection on host population dynamics. 
Several other dinoflagellates that were present in low numbers in the water, including 
harmful species such as Ceratium furca and Dinophysis acuminata, were also infected. 
The data shows that infection of dinoflagellates by microparasites in tropical coastal areas 
might be as common as already shown for temperate regions worldwide, and should be 
considered as a potential loss factor for host populations.

Salter, I., National Oceanography Centre, Southampton, United Kingdom, is1@noc.soton.
ac.uk;

Pollard, R. T., National Oceanography Centre, Southampton, United Kingdom, rtp@noc.
soton.ac.uk;

Sanders, R., National Oceanography Centre, Southampton, United Kingdom, rics@noc.
soton.ac.uk;

Lucas, M., National Oceanography Centre, Southampton, United Kingdom, mluc@noc.
soton.ac.uk;

Statham, P. J., National Oceanography Centre, Southampton, United Kingdom, pjs1@noc.
soton.ac.uk;

Lampitt, R. S., National Oceanography Centre, Southampton, United Kingdom, rsl@noc.
soton.ac.uk

DEEP-WATER CARBON AND DIATOM FLUXES FROM A NATURALLY IRON 
FERTILISED PHYTOPLANKTON BLOOM IN THE POLAR FRONTAL ZONE OF 
THE SOUTHERN OCEAN
The CROZet natural iron bloom and export EXperiment (CROZEX) examined the de-
velopment and fate of a naturally-occurring phytoplankton bloom in the vicinity of the 
Crozet Plateau in the Indian Sector of the Southern Ocean. Peak chlorophyll concentra-
tions within the naturally iron-fertilised region north of the plateau were an order of mag-
nitude higher than those in the high-nutrient low chlorophyll (HNLC) “control” region to 
the south. Deep (>2000m) sediment traps indicate that the annual fluxes of organic carbon 
were 0.42 and 0.087 g C m-2 yr-1 in the north and south respectively. The ≈4-fold increase 
in annual carbon flux is the first demonstration that the addition of iron to an otherwise 
HNLC system increases the export of carbon to the deep-ocean. Fluxes were character-
ised by high biogenic silica content (35-80%), the diatom flux assemblage was dominated 
by Eucampia antarctica in the north and Fragilariopsis kerguelensis in the south. Molar 
ratios of Feadded:Csequestered have been calculated and are compared to previous artificial and 
natural fertilisation experiments. The results have important implications for glacial-inter-
glacial CO2 cycling and iron fertilisation as a potential climate mitigation strategy.

Sambrotto, R. N., Columbia University, Palisades, USA, sambrott@ldeo.columbia.edu;
Burdloff, D., Columbia University, Palisades, USA, burdloff@ldeo.columbia.edu;
Swenson, K., Columbia University, Palisades, USA, kswenson@ldeo.columbia.edu
NITROGEN AND CARBON PRODUCTIVTY IN THE RETREATING ICE REGION 
OF THE EASTERN BERING SEA DURING 2007
The eastern Bering Sea supports large standing stocks at every trophic level from plankton 
to fish, birds and marine mammals. Some of this productivity can be linked directly to the 
ice edge that historically develops there by March. Extensive sampling was done from an 
ice breaker in this region in April and May 2007 as this ice edge retreated. Incubation rate 
measurements for new (nitrate) and ammonium as well as for carbon (primary) produc-
tivity were done in on-deck incubations. The results document the importance of the ice 
edge in fostering intense productivity in the marginal melt pools. Rates of carbon produc-
tivity were maintained above 2 g C m-2 d-1 and new productivity was maintained above 10 
mmol nitrate m-2 d-1 across an extensive region of the outer shelf for several weeks. The 
nitrogen ƒ-ratio was also high suggesting a large export of carbon to shelf sediments. The 
ice edge enhancement of productivity was much greater in the western, outer shelf edge 
of the ice than it was in the eastern, inshore region and suggests that factors in addition 
to surface stabilization were important to the spatial patterns. The patterns in plankton 
production corresponded closely to those of acoustically-mapped macro-fauna and sug-
gest a biological system subject to extensive change to ice conditions.

Samelson, R. M., COAS, Oregon State University, Corvallis, OR, USA, rsamelson@coas.
oregonstate.edu;

Chelton, D. B., COAS, Oregon State University, Corvallis, OR, USA, chelton@coas.or-
egonstate.edu;

Schlax, M. G., COAS, Oregon State University, Corvallis, OR, USA, schlax@coas.oregon-
state.edu;

de Szoeke, R. A., COAS, Oregon State University, Corvallis, OR, USA, szoeke@coas.
oregonstate.edu

SATELLITE-BASED ESTIMATES OF EDDY KINEMATICS
Fifteen years  of  sea-surface  height  fields  constructed  from  the  merged  TOPEX/
Poseidon, ERS-1, ERS-2, and Jason altimeter datasets are analyzed to investigate the kine-
matic properties of global ocean eddies.  An objective eddy tracking algorithm is used to 
identify coherent features in the global data set.  Geostrophic streamlines in a co-moving 
eddy frame are then constructed from the sea surface height observations associated with 
tracked eddies, and analyzed to obtain estimates of Lagrangian parcel motion induced by 
the eddy motions.  Of particular interest is the extent to which propagating eddies repre-
sent closed, translating cells of isolated fluid.  The Lagrangian transport properties of the 
field of tracked eddies are computed, and the corresponding implications for nonlinearity 
of the eddy dynamics are considered.

Sampere, T. P., Tulane University, New Orleans, USA, tsampere@tulane.edu;
Bianchi, T. S., Texas A&M University, College Station, USA, tbianchi@tamu.edu ;
Wakeham, S. G., Skidaway Institute of Oceanography, Savanna, USA, Stuart.wakeham@

skio.usg.edu
LIGNIN-PHENOLS IN DENSITY FRACTIONS OF LOUISIANA CONTINENTAL 
MARGIN SEDIMENTS: RIVER TO CANYON TRANSPORT
Major rivers, and associated deltaic environments, provide the dominant pathway for 
the input of terrestrial particular organic matter (POCT) to marine sediments, and play 
a disproportionately important role in transporting POCT to the ocean.  However, the 
dynamics of carbon cycling and transport in deltaic environments is complex and largely 
understudied.  In order to better understand the partitioning and transport of POCT, we 
used lignin-phenols as biomarkers in different density-fractions of sediments across the 
LCM (Louisiana Continental Margin).  We sampled stations in the river proper, adjacent 
shelf, and Mississippi Canyon (MC).  Lignin concentrations and (Ad/Al)v ratios were 
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significantly higher and lower, respectively, in the low density fractions.  Low-density 
fractions showed a more angiosperm dominated leafy or grassy signature, compared to a 
more angiosperm woody signature in high-density fractions. High-density fractions were 
more degraded during transport to the MC.  Density fractions were helpful in determin-
ing the relative importance of selective degradation and aggregation/flocculation processes 
during cross-shelf transport.  Most of the lignin degradation within the bulk sediment 
signature is largely from selective loss in the low-density fractions.

Samuelsen, A., Nansen Environmental and Remote Sensing Center, Bergen, Norway, an-
nette.samuelsen@nersc.no;

Hansen, C., Nansen Environmental and Remote Sending Center, Bergen, Norway, cecilie.
hansen@nersc.no

PHYSICAL MECHANISMS FOR SHELF RECRUITMENT OF CALANUS 
FINMARCHICUS OFF THE WEST COAST OF NORWAY
The shelf population of the copepod Calanus finmarchicus along the coast of Norway is initial-
ized each spring from over-wintering individuals from the Norwegian Sea.  C. finmarchicus 
is an important food source for the larvae of the Norwegian Spring Spawning herring that 
spawns along the coast.  Because the zooplankton do not swim fast compared to horizontal 
ocean currents, the transport of individuals onto the shelf is dependent of physical processes.  
Model results show that most of the onshelf transport is wind-driven and that it is largest for 
young individuals that inhabit a shallower part of the water column than the older individuals.  
Preliminary model experiments also show that topographic features, which have been suggested 
to play an important role in the transport, are not important. However, mesoscale activity plays a 
large role in the onshelf transport.  Further numerical experiments will be performed to examine 
the role of mesoscale activity and tidal currents in the onshelf transport of this species.
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LOW OXYGEN EVENTS IN LONG BAY, SC, USA
Episodic low oxygen events (<3mg/L) have been observed during upwelling condition 
in summer seasons off Long Bay, SC, USA, an area with high economical importance. 
During those events fishes were reported to be lethargic. Considering that vertical strati-
fication is an important physical condition on formation of low oxygen concentration 
bottom water, observational and numerical modeling data are used to study the balance 
of stratification and mixing processes. The analysis indicates that solar radiation and the 
oscillatory nature of upwelling-favorable wind-stress play the most important role on 
keeping the inner shelf (<10m) stratified during an upwelling event. These conditions are 
common during summer and allow the intrusion of the relative low oxygen (~5 mg/L), 
cold water (located at the outer shelf ) to the inner shelf, which typically has higher biologi-
cal activity. The increment of biological activity at the bottom layer near the coast, the 
lack of oxygen exchange with the atmosphere and the intrusion of cold-low-oxygen water 
might lead the low oxygen events in Long Bay where the severity depends on the persis-
tence of the upwelling-favorable oscillatory wind field. 
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COMPARING DISTINCT MANGROVE MARGINS TO INFER RELATIVE SEA 
LEVEL RISE IN SOUTHEASTERN BRAZIL
Two sediment cores were collected at the margins of well developed mangrove forests to 
carry out a study on the relation between the relative sea level rise and sediment accumu-
lation. The study sites, two distinct estuaries in Parana, State, one being in an estuarine 
system that includes the busy port of Paranagua, while the other in a nearby estuary with 
little activity.  The sediment accumulation rates were calculated using Pb-210 dating mod-
el. The time span of this method, up to ~100 years, is ideal for examining consequences of 
recent climate change.  Initial results indicate stable sediment accumulation rates of ~2.4 
mm/year form both sites.  Total Hg fluxes indicate background levels and OM varied little 
along both cores.  To verify that no mangal migration has taken place chlorophyll data was 
gathered along the profile of both cores.
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IMPROVED SPATIAL RESOLUTION MODIS BIO-OPTICAL PRODUCTS FOR 
COASTAL MONITORING
A new method to determine higher spatial resolution imagery (250m) has been developed 
for both 1) atmospheric correction and 2) in-water optical products for the Moderate 

Resolution Imaging Spectroradiometer (MODIS).   The MODIS instrument flies on the 
Terra and Aqua satellites and acquires data at three spatial resolutions - 250m, 500m, and 
1000m.  Coastal ocean processes occur at finer spatial scales than open ocean processes, 
therefore, requiring higher spatial resolution satellite imagery to monitor these processes.  
In order to produce higher resolution MODIS bio-optical properties,  the 250m and 500m 
land/atmosphere bands were coupled with the 1000m ocean bands to produce pseudo-
250m ocean bands.  We compare several atmospheric correction techniques applied to 
the MODIS imagery to determine the best method for removing the atmospheric effects 
in the imagery.  The atmospherically corrected pseudo-250m reflectances are then used 
in bio-optical algorithms to produce higher resolution ocean color products.  The higher 
resolution inherent optical products (IOPs) are compared to in-situ observations.  We 
demonstrate that improved atmospheric correction and higher spatial resolution IOPs re-
sult in improved coastal products capturing the finer scale coastal and estuarine processes.
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FUTURE DIRECTIONS IN OCEANS AND HUMAN HEALTH RESEARCH
The Oceans and Human Health Act of 2004 established an Interagency OHH Program 
and required preparation of a ten-year plan to define “the goals and priorities for Federal 
research which most effectively advance scientific understanding of the connections be-
tween the oceans and human health…
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SHORELINE EROSION, SHORE PROTECTION, AND NEARSHORE SEDIMENT 
DYNAMICS IN CHESAPEAKE BAY
In many lakes and coastal plain estuaries, shoreline erosion is a significant contributor to 
the sediment budget and a leading cause of high nearshore turbidity.  This is especially true 
where other sediment sources are relatively small and where shorelines are exposed to epi-
sodically high storm waves.  Shore protection measures halt shoreline erosion locally, but 
it is not clear how they affect nearshore turbidity or sediment dynamics.  We carried out 
nearshore observational programs during the falls of 2002 and 2003 and the summers of 
2006 and 2007 in two eastern shore tributaries of mid-Chesapeake Bay to examine these is-
sues.  Observations of waves, tidal height, currents, temperature, salinity, and turbidity were 
obtained with moored instruments and nearshore hydrographic surveys.  These measure-
ments were complemented by shoreline and bathymetric surveys and sediment sampling.  
The results show that nearshore turbidity and sediment dynamics are dominated by wave 
events in combination with water surface elevation.  Turbidity levels quickly fall to a sea-
sonally varying background level after the end of an event.  Turbidity levels offshore unpro-
tected shorelines and adjacent protected shorelines are similar due to rapid dispersion.
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TIDAL CREEK ECOSYSTEMS: SENTINEL HABITATS FOR ASSESSING THE 
CONSEQUENCES OF RAPID DEVELOPMENT ON SOUTHEASTERN COASTS
Meandering shallow tidal creeks are a dominant feature of Southeastern estuaries and 
provide nursery grounds for many fish and crustaceans. The shores of these creeks are 
also preferred sites for human development.  Research throughout the Southeast has 
found linkages between surrounding watershed land use (e.g., impervious cover) and the 
ecological condition (i.e., physical-chemical and biological conditions) of headwater tidal 
creeks.  This habitat has served as a platform for testing the new technologies and meth-
ods, including genomic and pathogenic measures, being developed in association with 
the Hollings Marine Laboratory Oceans and Human Health Center of Excellence.  This 
research has shown that these headwater creeks have the potential to serve as sentinel 
habitats and a reliable testing platform for assessing the impact of watershed develop-
ment on ecosystem and public health; however, most estuarine monitoring programs do 
not sample these habitats.  Headwater tidal creeks are the appropriate scale to assess the 
impacts of land use change in the watershed as well as providing appropriate scale for 
making land use decisions.
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EFFECTS OF APPLIED VOLTAGES AND OXYGEN CONCENTRATIONS AT THE 
ANODE ON POWER OF A MICROBIAL FUEL CELL
Oxygen contamination of the anode chamber of an MFC could affect power generation 
in an MFC, and possibly the composition of the microbial community. Purging the anode 
chamber with air or pure oxygen for 16 hours, however, did not affect power genera-
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tion. After the oxygen in the anode chamber was scavenged by aerobic bacteria, power 
sharply increased and returned to previous levels indicating no permanent damage in 
performance. When there were high concentrations of substrate in the anode chamber, 
the oxygen flux from the cathode chamber into the anode did not affect dissolved oxygen 
concentrations (DO). During operation of two MFCs in stack mode (in series), charge 
reversal occurred whereby one cell could charged the other cell. Applying a voltage of 2 V 
to a two-chambered MFC (the positive terminal of a power supply was connected to the 
anode) did not affect power generation. However, applying 3 V for 3 h resulted in a 15 h 
lag phase suggesting injury to the bacteria, but performance was restored when the ap-
plied voltage was removed with an external load of 1 kOhm.
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ON THE ORIGIN AND IMPORTANCE OF SWESTIES
Pingree (Phil. Trans. Roy. Soc A, 354, 1-45) first observed a SWESTY (Anticyclonic 
Shallow Subtropical Subducting Wetward Propagating Eddies) in the eastern North 
Atlantic. These are mesoscale long live eddies (nearly 3 years) whose source region is 
south of the Canary Archipelago. They propagate westward along 26º N at least until 50º 
W.  We examine the origin of SWESTIES combining altimeter, drifter data and numeri-
cal modelling (ROMS and processes oriented models). Preliminary results suggest that 
SWESTIES may originate as consequence of the Canary Current perturbation by the 
Canary Archipelago. Anticyclonic eddies are shed all year long by the central islands, Gran 
Canaria and Tenerife, and during fall by the flow acceleration between the eastern islands 
(Fuerteventura and Lanzarote) and the African Coast. ROMS model results indicates that 
these eddies introduce strong variability (EKE) along 26º N, comparable to that generated 
by the Azores frontal region. Therefore Anticyclonic eddies shed by the Canary Islands 
may be very important for the zonal transport and mixing of physical and biological prop-
erties along the Subtropical Gyre.
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KILO NALU NEARSHORE REEF OBSERVATORY, OAHU, HAWAII:  
INTERDISCIPLINARY OBSERVATIONS OF PHYSICAL, GEOCHEMICAL AND 
BIOLOGICAL INTERACTIONS
The Kilo Nalu Observatory supplies data and power connections to a suite of instruments 
over an array of stations extending from 10 to 20m water depth, enabling individual user-
specific interactive and automated experiment packages.  The observatory power back-
bone includes a central distribution node at 10 m depth, which provides DC power for up 
to four separate nodes distributed across the reef;  each node, in turn, provides isolated 
power for up to four experiment modules or subnodes’.   An Ethernet network is used to 
transmit data to/from each subnode, and a monitoring system provides diagnostic data on 
system performance.  The Kilo Nalu network is connected to the UH internet backbone 
via a wireless link from the shorestation, supplying data to an online database system and 
providing interactive experimental control via individual researchers’computers.  We pres-
ent observations on the dynamics of the nearshore oceanographic environment, including 
wave and current forcing; boundary layer physics; shoaling internal tides; chemical, physi-
cal and biological seawater composition; bed morphologies; and sediment-seawater fluxes.
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HEAT CONTENT OF THE GLOBAL UPPER OCEAN DURING THE PAST HALF 
CENTURY
In this study, we found that a comparison of nine analyses of 0/700m globally-averaged 
oceanic heat content anomaly estimates (OHCA) shows a similar upward linear trend 
(mean for all analyses of 0.24Wm-2) over 1955-2004 with considerable decadal variability. 
However, there are errors evident in OHCA estimates due to several sources of uncertainty 

during the past half century. One is the uncertainty associated with mapping the sparse and 
irregular observations onto a uniform grid. This error was found to be 0.06Wm-2. Another 
source of uncertainty is associated with historically limited spatial and temporal sampling. 
A time series of root mean squared error between the complete and subsampled data 
for the GFDL CM2.1 H1 model run showed two eras of sampling error in OHCA based 
on the advent of XBTs around 1967. From 1950-1967, the annual average sampling error 
was 0.06Wm-2, which is significant compared to the magnitude of the variability observed 
during that era. However, for the period when oceanic observations increased greatly (after 
1967), the annual average sampling error was 0.02Wm-2, which was much less than the 
variability observed on both decadal and annual time scales during that era.
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SOURCES OF INTER-ANNUAL CHLOROPHYLL VARIABILITY IN THE 
SOUTHERN CALIFORNIA BIGHT
In coastal upwelling regions, vertical transport of sub-thermocline inorganic nitrogen is 
presumed to regulate production.  Outside these areas, the balance between ocean-derived 
and land-derived nutrient inputs is less certain.  The Southern California Bight (SCB) is one 
such region.  We analyzed SeaWiFS ocean color images of the SCB taken between 1997 and 
2006 in conjunction with in-situ measurements during the summers of 2005 and 2006.  We 
found that the timing of the spring phytoplankton bloom was correlated with the onset of 
upwelling favorable winds.  In contrast, the magnitude of the summer bloom was unrelated 
to either upwelling winds or changes in SST.  The summer bloom was, however, strikingly 
positively correlated with rainfall in the previous winter.  This effect does not appear to be 
driven by larger climatic forcing, nor by changes in the physical structure of the nearshore 
water column.  We suggest that this effect may be due to nutrient inputs to the coastal zone 
during the winter rainy season, suggesting that land-based inputs may be more important 
than upwelling to summer primary production in the SCB.
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THE THERMAL STRUCTURE OF EDDIES IN THE GULF OF ALASKA AND 
NORTHERN ELEPHANT SEAL BEHAVIOR
Northern elephant seals (Mirounga angustirostris) have been tagged with temperature-
depth recorders for nine years at a rookery in central California, as a part of the TOPP 
(Tagging of Pacific Pelagics) program. The elephant seals spend over 60% of their time 
foraging at sea, of which 90% of the time is spent under water. The seals that travel along 
the coast to the Gulf of Alaska often encounter eddies that frequent the Gulf of Alaska. 
They spend weeks foraging within these eddies, where they frequently dive to a depth of 
~500 m, several times a day. This yields a unique dataset of high frequency, long duration 
and deep temperature-depth profiles, which have been used to examine the spatial struc-
ture and temporal evolution of the thermal structure of the eddies in the Gulf of Alaska. A 
comparison of the elephant seal dive patterns within and outside of the eddies is used to 
understand how elephant seals utilize these “hot spots”.
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THE EFFECTS OF TEMPERATURE ON SCYPHOMEDUSAN CHRYSAORA 
QUINQUECIRRHA SWIMMING AND MORTALITY
In the Chesapeake Bay, an abundant summer population of scyphomedusan Chrysaora 
quinquecirrha annually crashes in the fall. The fate of this gelatinous biomass is not well 
understood, but field observations suggest that sea nettles descend out of the visible layer as 
temperature approaches the lower limit of their tolerance. We designed mesocosm experi-
ments to evaluate the effects of temperature on the swimming ability and mortality of C. 
quinquecirrha. Here, we summarize the challenges faced in keeping sea nettles in captivity 
and present preliminary results. Pulsation rates of sea nettles in the mesocosms were com-
parable to in situ pulsation rates for C. quinquecirrha. These initial observations suggested 
that the swimming ability of C. quinquecirrha was not interrupted as a result of capture or 
this artificial environment. An unexpectedly early disappearance of sea nettles in 2007 pre-
vented the completion of the experiment, but preliminary results support the hypothesis 
that sea nettles descend in the water column at temperatures below 15 degrees C.
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SI* AND THE LINKS BETWEEN THE SOUTHERN OCEAN AND LOW LATITUDE 
SURFACE AND BOTTOM WATERS
Subantarctic Mode Water (SAMW) is the primary pathway by which nutrients that are 
lost to the deep ocean by organic matter export are returned to the main thermocline. 
We use ocean model simulations and observations to illustrate how biological and physi-
cal processes in the SAMW formation regions of the Southern Ocean determine the low 
silicic acid and high nitrate concentrations of the main thermocline, and how these pro-
cesses are also responsible for determining the silicic acid concentration of the deep ocean.  
We also discuss model simulations of how SAMW formation responds to global warming 
in the NOAA GFDL CM2.1 coupled climate model and what the implications of this may 
be for low latitude biogeochemical processes.
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SEASONAL AND INTRA-SEASONAL VARIABILITY OF MARINE BIOLOGY IN THE 
KUROSHIO EXTENSION WITH AN EDDY RESOLVING COUPLED PHYSICAL-
BIOLOGICAL MODEL
Seasonal and intra-seasonal variability of chlorophyll-a in the Kuroshio Extension region is 
investigated using a simplified four-component ecosystem model embedded in an eddy-re-
solving ocean general circulation model. The model captures the realistic seasonal variability 
of chlorophyll-a distribution associated with the mesoscale eddy activities, sub-mesoscale 
front variability, Kuroshio meander, and upwelling. The generated cyclonic and anticyclonic 
eddies along the Kuroshio meander affect the ecosystem dynamics. In winter, the gener-
ated westward cyclonic eddy at the south of Kuroshio meander shallows the nutricline layer 
and maintains the high biological productivity. During one month, high chlorophyll in the 
cyclonic eddy extends to about 200-300 m depth. The cyclonic eddy has a diameter of about 
100-200km and the westward speed is about 5 km/day. The biological production responds to 
the uplift and depress of nutricline with the variability of mesoscale physical phenomena.
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DECADAL SEA LEVEL VARIABILITY IN THE SOUTH PACIFIC IN A GLOBAL 
EDDY-RESOLVING OCEAN MODEL HINDCAST
Sea level variability and related oceanic changes in the South Pacific from 1970 to 2003 are 
investigated using a hindcast simulation of an eddy-resolving Ocean general circulation 
model For the Earth Simulator (OFES) along with sea level data from tide-gauges since 
1970 and satellite altimeter since 1992. The first empirical orthogonal function mode of 
Sea level Anomalies (SLAs) of OFES exhibits broad positive SLAs over the central and 
western South Pacific. The corresponding principal component indicates roughly stable 
high, low and high SLAs, separated by rapid sea level fall in the late 1970s and sea level 
rise in the late 1990s, consistent with tide-gauge and satellite observations. The spatial and 
temporal character of the sea level decadal fluctuations is explained by baroclinic Rossby 
waves forced by wind stress curl anomalies. The wind stress curl anomalies are associated 
with decadal variability of the El Nino-Southern Oscillation (ENSO). Thus, decadal sea 
level variability in the western and central South Pacific in the past three and half decades 
is likely caused by decadal ENSO variability.
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SEASONAL AND INTER-ANNUAL VARIABILITY OF CHLOROPHYLL A IN THE 
NORTH PACIFIC DURING 1997-2007 USING OCEAN COLOR REMOTE SENSING
North Pacific is well known as one of the world’s most biologically productivity regions. 
Understanding the role of biological pump in the ocean and monitoring variability of the chlo-
rophyll a (chl-a) and primary productivity is very important to clarify the geochemical cycles. 
Ocean color remote sensing is a useful new tool for continuously monitoring the temporal and 
spatial variability of chl-a concentration, and now over 10-year ocean color remotely sensed data 
sets have provided. In this study, we will describe seasonal and inter-annual variability of chl-a 
concentrations and examine recent trends in chl-a focused on the North Pacific using ocean 
color sensor (SeaWiFS) during 1997-2007. To identify the factors controlling phytoplankton 
variability, we applied multi-sensor remote sensing including SST (Sea Surface Temperature 
from AVHRR), PAR (Photosynthetically Active Radiation from SeaWiFS) and wind speed 
(SSM/I). Finally we will discuss the distribution patterns of chl-a and their controlling factor in 
North Pacific in relation to climatic forcing such as ENSO events.
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STRUCTURE AND MODIFICATION OF THE SOUTH PACIFIC EASTERN 
SUBTROPICAL MODE WATER
We examine the structure and modification of South Pacific Eastern Subtropical Mode 
Water (SPESTMW) by analyzing all available temperature/salinity profiles (26,787 pro-
files) obtained by Argo floats from July 2004 to June 2007. SPESTMW is located in 35-5S, 
160-70W and characterized by temperature of 17-25C, salinity less than 34.5psu, density 
of 24.5-25.8kg/m3, and potential vorticity magnitude less than 2.5 ×10-10 /ms. Examination 
of the vertical structure of SPESTMW reveals that SPESTMW is truly vertically uniform 
water, that is, thermostad, halostad, and pycnostad simultaneously only immediately after 
the formation period; it is pycnostad but neither thermostad nor halostad otherwise. The 
density compensating temperature and salinity vertical gradients of SPESTMW result in 
the condition favorable for salt fingering and lead to rapid modification of its properties; 
temperature and salinity near the SPESTMW core and its lower part begin to decrease 
soon after its formation. Additionally, it is suggested by estimation of density diffusive 
term at low potential vorticity is possibly transported downwards due to salt fingering, 
causing redistribution of potential vorticity in the ocean interior.
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ESTIMATING THE ERROR IN THE MERIDIONAL HEAT FLUX USING SATELLITE 
DATA
The oceanic meridional heat flux (MHF) can be estimated through the surface heat budget 
based on the net heat exchanged at the interface. The advantage of this method over the 
most direct approach from measurement of temperature profiles and velocity estimates 
is the possibility of using satellite data.  Our objective is to estimate MHF by deriving its 
components using satellite data and evaluate the associated error.  Latent and sensible heat 
fluxes are derived from microwave sensors (SSM/I and TRMM). Radiation fluxes (ISCCP) 
and heat storage anomalies from sea surface height (TOPEX/Poseidon and Jason-1) com-
plete the heat balance equation. We compare our results with direct measurements in the 
literature for the Atlantic Ocean. The total MHF as a function of latitude from the satellite 
data is apparently underestimated compared to direct oceanographic measurements.  
There is an increasing trend in the difference toward the north.  We correct the MHF 
estimates by removing the linear meridional trend in the satellite data. Through a reverse 
calculation, the net surface heat flux over the Atlantic can be estimated from the derivative 
of the unbiased MHF. The correction for the surface heat flux that could lead to the total 
heat flux that agrees with the direct measurements are on average about 10W.m-2. This 
result is not intended to correct the surface heat fluxes but to prove that even a little devia-
tion can lead to a significant bias in the total integrated heat flux.

Satoshi Kimura, S., Oregon State University, Corvallis, USA, skimura@coas.oregonstate.edu;
William Smyth, W. D., Oregon State University, Corvallis, USA, smyth@coas.oregonstate.edu
DIRECT NUMERICAL SIMULATION OF SALT SHEETS AND TURBULENCE IN A 
DOUBLE-DIFFUSIVE SHEAR LAYER
We describe three-dimensional direct numerical simulations (DNS) of double-diffusively 
stratified flow interacting with inflectional shear.  The extreme difference in diffusivity 
(and thus minimum length scale) between heat, salt and momentum in seawater is repli-
cated for the first time in a three-dimensional simulation. The primary instability gener-
ates salt sheets, which are oriented parallel to the direction of the sheared background 
flow. Subsequently, two distinct mechanisms of secondary instability combine to lead the 
flow to a turbulent state. These instabilities are now under investigation using linear stabil-
ity analysis. Turbulent diffusivities of heat and salt are largest just prior to the onset of tur-
bulence. They then decay as the mean gradients that drive mixing diffuse. In the turbulent 
state, the effective saline diffusivity is smaller than that calculated by previous investigators 
for the unsheared case. The Schmidt number is much smaller than unity,indicating that 
salt sheets are less effective at transporting momentum than is often assumed.

Sauer, M. J., University of Maine, Walpole, USA, michael.sauer@umit.maine.edu;
Roesler, C. R., University of Maine, Walpole, USA, collin.roesler@maine.edu
A NOVEL RADIATIVE TRANSFER APPROACH FOR IMPROVING SATELLITE-
BASED CHLOROPHYLL ESTIMATES IN THE PRESENCE OF CDOM
The concentration and absorption properties of biogeochemical constituents in the water 
column are critically important to remote sensing reflectance (Rrs) measurements of 
ocean color and estimates of chlorophyll concentration. While variability in absorption 
properties is due to both dissolved and particulate colored material, satellite algorithms 
cannot differentiate between these spectral signals. As a result, retrieved Rrs spectra 
are often dominated by the spectral absorbance of CDOM which overlaps chlorophyll 
and can account for 50% or more of total absorption at 443nm (Siegel et al., 2002). 
Consequently, CDOM can be a source of one of the largest errors in SeaWiFS global and 
regional chlorophyll datasets (Gregg and Casey, 2004). In this study, we investigate the use 
of CDOM absorption for correcting normalized water leaving radiances (nLw) to retrieve 
more accurate chlorophyll estimates. CDOM estimates are obtained from bio-optical sur-
veys and in situ time series (GoMOOS) in the Gulf of Maine which are incorporated into 
an exact RT program to quantify the influence of CDOM on nLw. The OC4 chlorophyll 
algorithm is then applied to corrected nLw yielding more accurate chlorophyll estimates.



��8

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

Saunders, C. J., South Florida Water Management District, West Palm Beach, USA, 
CSaunder@sfwmd.gov;

Rudnick, D. T., South Florida Water Management District, West Palm Beach, USA, drud-
nic@sfmwd.gov;

Sklar, F. H., South Florida Water Management District, West Palm Beach, USA, fsklar@
sfwmd.gov;

Coronado, C., South Florida Water Management District, West Palm Beach, USA, 
ccoron@sfwmd.gov;

Newman, S., South Florida Water Management District, West Palm Beach, USA, snew-
man@sfwmd.gov;

Willard, D. A., US Geological Survey, Reston, USA, dwillard@usgs.gov;
Holmes, C. W., US Geological Survey, St. Petersburg, USA, cholmes@usgs.gov
EVERGLADES ACCRETION:  SORTING OUT THE REGIONAL IMPORTANCE OF 
HYDROLOGIC, NUTRIENT, AND SEA-LEVEL DRIVERS
Wetland stability is linked to soil accretion and maintenance of hydrologic conditions 
suitable for plant productivity. In the Everglades, accretion is key in stabilizing tree islands, 
marsh microtopography, and coastal habitats, where accretion rates must keep pace with 
rising sea-level.  We have synthesized literature (over 40 studies and 180 dated soil cores) 
on Everglades soil accretion to explore the extent to which accretion varies among habitats 
and reflects regional drivers:  nutrients; altered hydrology; and sea-level.  Our summary 
highlights nutrient enrichment as increasing peat accretion (in WCA-2) over the last 
century and since the 1960s; however, it also indicates spatial variability among unen-
riched areas (from WCA-1 to ENP), which may reflect hydrologic changes from water 
management and compartmentalization.  Accretion rates were higher in mangroves than 
in freshwater marshes; however, it is unclear whether accretion in the estuarine ecotone 
(characterized by marsh, mangroves and open water) can offset future sea-levels and how 
different areas (Florida Bay versus Shark Slough) may respond.  Accretion rates in eco-
tonal wetlands, though poorly understood, thus present an important focus of research for 
understanding and mitigating sea-level rise.

Saunders, T. J., University of Florida, Gainesville, USA, tsj1@ufl.edu;
Frazer, T. K., University of Florida, Gainesville, USA, frazer@ufl.edu;
De Brabandere, L. C., University of Florida, Gainesville, USA, loretodb@ufl.edu;
Saunders, L. V., University of Florida, Gainesville, USA, lvm@ufl.edu;
Collins, M. E., University of Florida, Gainesville, USA, mec@ufl.edu
THE SIMULTANEOUS QUANTIFICATION OF SHORT-TERM BENTHIC NITRATE 
FLUXES AND DIFFUSE GROUNDWATER SEEPAGE
Biogeochemical processes at or near the sediment/water interface play a key role in the 
regulation of terrestrially-derived NO3

- exports. However, methodological challenges have 
limited the investigation of two potentially important drivers of benthic NO3

- cycling: 1) 
biogeochemical reactions at the benthic/water interface stimulated by diffuse groundwater 
discharge and 2) the effect of short-term (tidal/diel) variability of environmental factors on 
benthic NO3

- fluxes. We present an in situ chamber-based method that offers two distinct 
improvements over existing approaches for quantifying benthic NO3

- fluxes in dynamic 
aquatic environments including: 1) the capability to quantify benthic NO3

- fluxes over 
short (hourly) timescales with high precision, and 2) the ability to simultaneously quantify 
benthic NO3

- fluxes and the rate of diffuse groundwater seepage. This methodological 
approach allows for a detailed analysis of relationships between NO3

- fluxes and environ-
mental variables including tidal elevation, temperature, insolation, and diffuse ground-
water seepage over short timescales (hours) and under in situ conditions. Results from 
multiple deployments in a tidally-influenced coastal spring-fed river are presented.

Sautter, L. R., College of Charleston, Dept. of Geology and Environmental Geosciences, 
Charleston, USA, sautterl@cofc.edu;

Sancho, G., College of Charleston, Dept. of Biology, Charleston, USA, sanchog@cofc.edu;
Fuqua, L. M., College of Charleston, Dept. of Geology and Environmental Geosciences, 

Charleston, USA, fuqual@cofc.edu;
Harris, M. S., College of Charleston, Dept. of Geology and Environmental Geosciences, 

Charleston, USA, harriss@cofc.edu
SEA-GOING AND LABORATORY RESEARCH EXPERIENCES FOR 
UNDERGRADUATES COUPLED WITH OCEAN OBSERVATORY SEA-TRUTHING 
AND DATA INTEGRATION
Since 2003, the College of Charleston Transect Program has provided multidisciplinary 
research opportunities for undergraduate students, which includes a 5-day research cruise 
and full semester Oceanographic Research laboratory course.  In November 2007 the 
program will pilot the integration of data associated with two continental shelf moorings 
(CAP2, CAP3) off the coast of Charleston, SC, in cooperation with the Carolinas Coastal 
Ocean Observing and Prediction System (Caro-COOPS).  Transect Program data will 
serve to “sea-truth” observatory data, while students collect a variety of supplemental 
data and samples at many cross-shelf transect locations.  Data from CAP and other Caro-
COOPS moorings will be used in student independent research analyses.  The Transect 
Program serves to educate and train future ocean scientists in oceanographic research and 
technology, and is being proposed for implementation throughout the southeast region 
with numerous partner institutions.  An additional program goal is to establish a long-
term monitoring program of benthic and pelagic habitats on the continental shelf, cou-
pling at-sea data collection with continuous real-time ocean observatory data.  Research 
results and data inventory are available online for use by educators and scientists.

Savarese, M., Florida Gulf Coast University, Ft Myers, USA, msavares@fgcu.edu;
Hoye, B., Florida Gulf Coast University, Ft Myers, USA, brhoye@eagle.fgcu.edu;
Wohlpart, S. L., Florida Gulf Coast University, Ft Myers, USA, slinsin@fgcu.edu;
Loh, A. N., Florida Gulf Coast University, Ft Myers, USA, anloh@fgcu.edu
INFLUENCE OF LATE HOLOCENE SEA-LEVEL RISE ON THE GEOMORPHOLOGY 
OF THE GREATER EVERGLADES COAST: IMPLICATIONS FOR RESTORATION 
AND WATER MANAGEMENT
The Greater Everglades’coast consists of two geomorphic regions affected differentially by 
rates of sea-level rise (SLR) and sedimentation over the last 5000 years.  The history of the 
Ten Thousand Islands (TTI) and the neighboring southeast region of Coastal Everglades 
National Park (CENP) reveals different origins.  The TTI prograded from an open coast 
by reef succession: mangrove islands founded upon subtidal vermetiform gastropod reefs 
that transitioned to intertidal oyster reefs after SLR decelerated ~2500 years ago.  Distal 
development of reefs entrapped freshwater and predisposed the TTI to an estuarine ex-
istence.  Presently the TTI is dominated by oyster productivity, and restoration considers 
the freshwater needs of oysters.  CENP, alternatively, has more robust tidal land masses 
and narrower water ways.  Oyster reef development is currently located only at the estua-
rine mouths.  Reefs have truncated histories and lack older vermetiform-dominated com-
munities.  Progradation and estuarine development of the CENP was driven by processes 
independent of reef formation.  Freshwater needs for estuarine restoration within the 
CENP are therefore different; ideal brackish salinities required for greatest oyster produc-
tivity should be positioned near the estuarine mouths.

Savelyev, I., University of Miami / RSMAS, Miami, USA, isavelyev@rsmas.miami.edu;
Haus, B.;
Donelan, M.
AIR-SEA MOMENTUM TRANSFER IN HURRICANE CONDITIONS: LABORATORY 
EXPERIMENTS.
The correct formulation of the kinetic energy transfer from wind to waves in conditions 
in which wave breaking and spray are important has been unresolved due primarily to 
the lack of measurements. To address this problem, direct measurements of wind pres-
sure forcing were taken along the surface of wind-gravity waves in high wind conditions. 
The Air-Sea Interaction Salt-Water Tank (ASIST) at the University of Miami was used 
to simulate arbitrary wind-wave conditions with wind speeds U10N â‰¤30 m/s, wave 
frequencies fâ‰¥0.25 Hz and heights H 0.1 m. To measure the pressure fluctuations along 
the wavy surface a fast response vertical wave-follower was developed. An “Elliott” type 
pressure sensor and hot-film turbulence probes were mounted on the wave follower and 
maintained at a position within 1-2 cm from the wave surface even in rough hurricane like 
conditions. The non-dimensional wave growth function and drag coefficient were studied 
as functions of wind speed, wave age and wave steepness. The wind-input at moderate 
wind speeds displays similar features to earlier field observations, however flow separation 
in strongly forced conditions leads to dramatically reduced input.

Savidge, D. K., Skidaway Institute of Oceanography, Savannah GA, USA, dsavidge@skio.
usg.edu;

Amft, J. A., Skidaway Institute of Oceanography, Savannah GA, USA, julie.amft@skio.usg.edu;
Smith, C. A., Skidaway Institute of Oceanography, Savannah GA, USA, colton.smith@

skio.usg.edu;
Moore, T., Skidaway Institute of Oceanography, Savannah GA, USA, trent.moore@skio.

usg.edu;
Styles, R., University of South Carolina, Columbia SC, USA, rstyles@geol.sc.edu;
Bull, H., University of South Carolina, Beaufort, Beaufort, SC, USA, bullh@gwm.sc.edu
WERA LONG-RANGE RADAR ON THE SOUTHEAST U.S. COAST: SPATIAL 
CONSIDERATIONS
Long-range Wellen Radar (WERA) beam-forming HF-radar systems have been operated 
on the coast of South Carolina and Georgia since April 2006.  Range for surface currents 
measurements exceeds 200km, and provides coverage of the shoreward flank of the Gulf 
Stream out to its surface velocity maximum and beyond, along an approximately 100km 
alongstream extent.  Gulf Stream interaction with strong tidal velocities on the shelf is 
evident.  Spatial analysis techniques are discussed for the purposes of data quality control, 
interpolation for episodic temporal gaps, and pattern recognition of organized shelf edge 
circulation features.   Gap-filling is especially challenging at the shelf edge, where shelf 
tidal orbits and strong downstream velocities of the meandering Gulf Stream episodically 
dominate at particular gridpoint locations.    Geometric error considerations relative to 
the examination of strong meandering currents are discussed.  

Savidge, W. B., Skidaway Institute of Oceanography, Savannah, USA, william.savidge@
skio.usg.edu;

Nelson, J. R., Skidaway Institute of Oceanography, Savannah, USA, jim.nelson@skio.usg.edu;
Voulgaris, G., University of South Carolina, Columbia, USA, gvoulgaris@geol.sc.edu;
Robertson, C. Y., Skidaway Institute of Oceanography, Savannah, USA, charles.robert-

son@skio.usg.edu
SEASONAL INVENTORIES OF FINE PARTICULATES IN A SANDY CONTINENTAL 
SHELF SEDIMENT
As part of the BOTTOMS UP benthic observatory, we have been measuring the seasonal 
inventories of fine particulates and chlorophyll in a sandy continental shelf sediment.  
The fine (<63 um) particle fraction represents both a potential source of reactive organic 
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matter to sediments and a barrier to further infiltration of fines from the water column. 
Fine particle distributions are largely uncorrelated with bulk sedimentary chlorophyll.  
Chlorophyll concentrations show a steady exponential decline with depth, with an in-
growth of phaeopigments indicative of degradation.  Total fines show a similar decline in 
the surface, but grow into higher concentrations at depth.  Shallow chlorophyll inventories 
record recent downward mixing of benthic algae and bed filtration of planktonic algae.  
Minima in fines inventories are hypothesized to record the maximal depths of seasonal 
reworking by storms, with higher concentrations at depth resulting from both relict depo-
sition and slow infiltration from shallower depths.

Savoie, M. A., Kinnetic Laboratories, Inc., Anchorage, USA, msavoie@kinneticlabs.com;
Trefry, J. H., Florida Institute of Technology, Melbourne, USA, jtrefry@fit.edu;
Trocine, R. P., Florida Institute of Technology, Melbourne, USA, rtrocine@fit.edu
UNDER-ICE INTERACTION AND MIXING OF SPRING FLOODWATERS WITH 
CONTINENTAL SHELF WATER IN THE ALASKAN BEAUFORT SEA
Spring floods transport more than half of the annual amounts of river water, suspended 
sediment and dissolved solids from northern Alaska to a frozen Beaufort Sea.  In this 
study, offshore hydrography, water samples, and time series measurements were obtained 
through the ice during the period of spring breakup to determine the interaction and ex-
tent of mixing of under-ice river plumes from the Sagavanirktok and Kuparuk Rivers with 
offshore shelf waters.  A 1-2 m thick under-ice river plume was traced >15 km offshore, 
and the fate of river-borne physical parameters in coastal seawater was found to be variably 
controlled by mixing and the volume and timing of the river discharge.  Offshore transport 
and dispersion of spring floodwater under 2-m thick ice were linked to the seasonal river 
hydrographs with noticeable inter-annual variations that were due to river flow and the 
cooling and refreezing of flood waters during a given year.  Observed variations in river 
flow and mixing with coastal seawater during this multi-year study provide insights to pos-
sible future responses to environmental change and increased river runoff in the Arctic.

Schaeffer, A., LSEET CNRS USTV, La Garde, France, schaeffer@lseet.univ-tln.fr;
Molcard, A., LSEET CNRS USTV, La Garde, France, molcard@lseet.univ-tln.fr;
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Garreau, P., Ifremer, Plouzane, France, Pierre.Garreau@ifremer.fr;
Langlais, C., LSEET CNRS USTV, La Garde, France, clothilde.langlais@lseet.univ-tln.fr;
Barnier, B., LEGI CNRS, Grenoble, France, bernard.barnier@hmg.inpg.fr
WIND INDUCED COASTAL CURRENTS IN THE NORTH MEDITERRANEAN 
MICROTIDAL SEA
The Northern Mediterranean coastal circulation is dominated by the cyclonic large 
Northern current and the Rhone river region of freshwater influence. The observed coher-
ent structures on the continental shelf are mainly driven by the wind forcing as observed 
from satellite images and drifted buoys and HF radar surface currents measurements. 
The sensitivity of the coastal flow to the wind forcing both at mesocale (continental and 
offshore winds) and sub mesoscale (land breezes) has been investigated using process 
oriented, realistic and climate scale (10 years) modeling.  Orographic effects on the wind 
shear are shown to control sub-mesoscale coastal circulation, inducing vortices, filaments, 
dense water formation and fronts. As a result, scales of oceanic response to the wind 
forcing are shown to lock on the local external and internal Rossby radius as well as bathy-
metric undulations in the case of microtidal coastal flows.

Schaeffer, B. A., U.S. Environmental Protection Agency, Gulf Breeze, USA, schaeffer.
blake@epa.gov;

Hagy, J., U.S. Environmental Protection Agency, Gulf Breeze, USA, hagy.jim@epa.gov;
Kurtz, J., U.S. Environmental Protection Agency, Gulf Breeze, USA, kurtz.jan@epa.gov;
Murrell, M., U.S. Environmental Protection Agency, Gulf Breeze, USA, Murrell.Michael@

epa.gov;
Smith, G., U.S. Environmental Protection Agency, Gulf Breeze, USA, smith.george@epa.gov
DYNAMICS OF PHYTOPLANKTON, DETRITUS, AND COLORED DISSOLVED 
ORGANIC MATTER IN HYPOXIC AND NON-HYPOXIC GULF OF MEXICO WATERS.
Hypoxia commonly occurs seasonally west of the Mississippi Delta due to enhanced 
nutrient concentrations resulting in large algal blooms. Understanding mechanisms 
responsible for hypoxia is crucial in meeting a national mandate to decrease this hypoxic 
region. This project investigates the contributions of light absorption from phytoplankton, 
detritus, and colored organic matter (CDOM) constituents in the water column. An in-
situ, time-series measurement of absorption constituents was conducted in surface and 
bottom waters, at an offshore hypoxic station and a near shore non-hypoxic station. Water 
samples were analyzed for particulate ap(λ) and detrital ad(λ) absorption coefficients using 
the quantitative filter pad technique. CDOM absorption acdom(λ) was analyzed with a dual 
beam spectrophotometer. Surface in-situ absorption constituents will be synthesized with 
the larger spatial coverage of Moderate Resolution Imaging Spectroradiometer (MODIS) 
derived surface absorption constituents.

Schaferkotter, M. R., Jacobs Technology Inc, Stennis Space Center, USA, schaferkotter@
nrlssc.navy.mil;

Gallacher, P. C., Naval Research Laboratory, Stennis Space Center, USA, gallacher@nrlssc.
navy.mil

THE EVOLUTION OF NONLINEAR INTERNAL WAVES IN THE MID-ATLANTIC 
BIGHT DURING SW06: NONHYDROSTATIC HINDCASTS

An intense field program, Shallow Water 2006 (SW06), was conducted in the Mid-
Atlantic Bight off of the New Jersey coast from late July to early September 2006. The goal 
of the program is to the understand the environmental processes that affect shallow water 
acoustic propagation. Nonlinear internal waves (NLIWs) are generated by barotropic 
tides interacting with topography and with the internal stratification in the ocean, by 
meanders and eddies from the Gulf Stream and by atmospheric forcing. The waves form 
a complex field of baroclinic internal waves which dominate much of the dynamics of the 
coastal ocean.  A very high resolution, nonhydrostatic (NRL-MIT) model system is used 
to conduct hindcasts of the SW06 experiment. It is forced at the open boundaries by the 
hydrostatic NRL LBSF NCOM model which has 1km resolution. The NRL-MIT model 
hindcasts are being conducted at several resolutions from 100m to 30m. NLIWs with 
amplitudes of 50m and greater are being generated by the model. The hindcasts are being 
analyzed and compared with data from SW06. 

Scharffenberg, Martin, M. G., Institut for Marine Research, Center for Marine and 
Atmospheric Sciences , University Hamburg, Hamburg, Germany, martin.scharffen-
berg@zmaw.de;

Stammer, Detlef, D., Institut for Marine Research, Center for Marine and Atmospheric 
Sciences , University Hamburg, Hamburg, Germany, detlef.stammer@zmaw.de

ANNUAL VARIATIONS OF GEOSTROPHIC CURRENTS AND EDDY KINETIC 
ENERGY INFERRED FROM TOPEX/POSEIDON-JASON-1 TANDEM MISSION 
DATA
Geostrophic  surface velocity anomalies are used to analyze the annual variations of the 
large-scale geostrophic currents and of the Eddy Kinetic Energy (EKE) field of the me-
soscale circulation. The underlying current field was estimated from the Jason-TOPEX/
Poseidon (JTP) tandem altimetric sea surface height (SSH) data using the parallel track 
approach with a 10 km along-track resolution over 109 repeat cycles, equivalent to a 3 
year period  (09/2002 - 09/2005). The analysis of the flow-field reveal seasonal changes 
of all major current systems. Furthermore zonal jets emerge on the seasonal cycle in the 
tropical Pacific, Atlantic and Indian Ocean. There the amount of the seasonal signal at the 
total variance for the zonal velocity component is greater than 70 %. A comparison with 
the Acoustic Doppler Current Profiler (ADCP) data obtained on board the VOS Oleander 
along a nominal path connecting Bermuda with the U.S. main land, was performed to test 
the annual signal of the geostrophic flow-field against in situ data with a comparable time 
scale. Below 75 m, to be out of the Ekman layer, magnitude and phase of the ADCP and 
JTP velocities agree reasonably. One third of the 3 year mean EKE values are explained 
within the annual EKE signal. Major current systems stand out in magnitude of seasonal 
EKE variations beside strong seasonal signals in the Gulf of Tehuantepec and the whole 
equatorial Pacific, Atlantic and Indian Ocean.

Scheef, L. P., Florida State University, Tallahassee, USA, scheef@ocean.fsu.edu;
Marcus, N. H., Florida State University, Tallahassee, USA, nmarcus@mailer.fsu.edu
THE RETENTION OF COPEPOD RESTING EGGS IN PATCHES OF SEAGRASS IN 
COMPARISON TO BARE SEDIMENT IN A HIGH ENERGY AREA
To avoid unfavorable seasonal conditions, some species of zooplankton produce resting 
eggs that do not immediately hatch. These eggs sink to the ocean bottom and remain there 
until they experience favorable hatching conditions. The eggs tend to behave similarly to 
other fine particles in the water column, and will accumulate in areas of high deposition 
and low resuspension. Seagrass beds are known to be environments that promote the 
accumulation of fine sestonic particles by inhibiting resuspension, so we hypothesized 
that they may serve as reservoirs for copepod resting eggs. Two years of field sampling 
on a shallow reef in the northern Gulf of Mexico has revealed that viable resting eggs of 
the copepod Acartia tonsa are more abundant in grassy areas in comparison to adjacent 
sandy areas during times of the year when the seagrass canopy is high. However, this 
trend disappears in the winter when the seagrass blades have died off and the sediment 
in the beds is more easily resuspended. Further investigation could elaborate on why the 
observed patterns occur.

Scheinert, M. M., Leibniz Institute for Marine Research IFM-GEOMAR, Kiel, Germany, 
mscheinert@ifm-geomar.de;

Böning, C., Leibniz Institute for Marine Research IFM-GEOMAR, Kiel, Germany, cboen-
ing@ifm-geomar.de;

Biastoch, A., Leibniz Institute for Marine Research IFM-GEOMAR, Kiel, Germany, abias-
toch@ifm-geomar.de

DEEP SUBPOLAR GYRE FRESHENING: JUST A RESULT OF THE NAO?
Recent studies show a significant freshening of the Subpolar Gyre in the North Atlantic 
and in the Nordic Seas during the last decades of the 20th century. Several mechnisms 
have been proposed to explain single aspects of that freshening, including surface fresh-
water fluxes as well as the lateral import of fresh water out of the Arctic and the exchange 
of salt with the subtropical gyre. An integrated concept of the mechanism however is 
still missing. Based on a hierarchy of sensitivity experiments with realistic and simplified 
forcing conditions for the period 1958-2000, using the global NEMO ocean-sea-ice model, 
a complete freshwater budget for the sub-/arctic and subpolar basin has been assessed 
which resembles the observational estimates. We found a strong relation between the 
subpolar freshwater content variability and the North Atlantic Oscillation (NAO), in 
particular at depth. We also found observational evidence for this implication using salin-
ity records taken close to the Ocean Weather Ship (OWS) Bravo.



��0

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

Schemel, L. E., U.S. Geological Survey, Menlo Park, CA, USA, lschemel@usgs.gov;
Craig, M., California State University, East Bay, Hayward, CA, USA, mitchell.craig@

csueastbay.edu
VARIABILITY IN THE QUALITY OF FLOODWATERS FOR WETLAND 
RESTORATION IN SOUTH SAN FRANCISCO BAY
The largest tidal-wetland restoration project on the west coast of the US is underway in 
South San Francisco Bay (SSFB).  A major objective of this project is the conversion of 
salt-evaporation ponds to a mix of wetland habitats.  Hydrologic reconnection to the bay 
will provide water, sediment, and tidal energy needed for this restoration.  Water quality in 
SSFB is affected by many hydrologic factors, including inflows from local streams, mixing 
with water from North San Francisco Bay, and discharges from waste-water treatment 
plants.  Therefore, the quality of the SSFB water available for wetland flooding can vary 
over multiple time scales.  Fixed-site monitoring of basic water-quality variables over 
the last two decades provides historic data showing influences of tides, storms, seasonal 
weather patterns, inter-annual climate variability, and multiple-year droughts.  Fixed-site 
records and data from other monitoring and research programs allow estimation of some 
water-quality variables certain times of the year.  In winter, however, near-real-time obser-
vations now available on the Internet may be particularly useful because large, primarily 
weather-driven changes in water quality are common.

Schenck, R., Kingsborough Community College, Brooklyn, USA, robert.schenck@kings-
borough.edu

THE MIDDLE SCHOOL STUDENTS OCEANOGRAPHIC SCIENCE AND 
TECHNOLOGY PROGRAM, A MULTI-DISCIPLINARY, MULTI-METHOD 
APPROACH
The Kingsborough Community College Department of Physical Sciences has a 40 year 
history involving oceanography outreach.  The KCC Office for College Advancement and 
NYS Education Department promote the academic mission of the College through out-
reach programs such as this. In this unique program, Brooklyn urban Middle School stu-
dents participated in one of three two-week summer sessions.  Students were introduced 
to a wide range of standards based geoscience concepts through the lens of oceanography. 
It is believed that this early exposure to oceanography in the form of personally relatable 
experiences will better prepare students for success in their continuing geoscience educa-
tion.  In this program, students engaged in classroom and shipboard activities. Shipboard 
activities included water quality testing and organism tows in New York Harbor while 
aboard the USS Pioneer.  Classroom activities included using GIS, collecting oceano-
graphic buoy data, building and using quadrants, and analyzing Ocean Drilling Program 
and Integrated Ocean Drilling Program materials and data.  Quantitative evaluation of 
student’s reasoning and observational skills was accomplished using the Science Process 
Assessment for Middle School Students.

Schijf, J., UMCES/Chesapeake Biological Laboratory, Solomons, MD, USA, schijf@cbl.
umces.edu;
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Suzuki, M. T., UMCES/Chesapeake Biological Laboratory, Solomons, MD, USA, suzuki@
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EVIDENCE FOR BACTERIAL MERCURY METHYLATION AT THE OXIC/ANOXIC 
INTERFACE OF THE HYPERSALINE ORCA BASIN
A profile of suspended particulate matter was collected in June of 2003 across the oxic/
anoxic interface of the Orca Basin, northern Gulf of Mexico. At each depth, as much as 
1000-1500 L of seawater or brine was passed through an autonomous in-situ filtration 
device. Subsections of the frozen filters were digested for total particulate Hg analysis and 
extracted by distillation for particulate methyl-Hg analysis. Concentrations of these two 
Hg fractions, both measured by time-resolved ICP-MS, are substantially elevated at the 
oxic/anoxic interface. Bacterial sulfide production is confined to the same depth interval, 
hence most of the particulate Hg may derive from localized precipitation of Hg(II)S. Total 
particulate Hg concentrations within the brine are about an order of magnitude higher 
than in the overlying seawater. Particulate methyl-Hg concentrations are about 5% of total 
particulate Hg concentrations throughout the brine, whereas none could be detected in 
the overlying seawater. Selected filters will be analyzed for 16S rRNA genes and the pres-
ence of putative mercury-methylating bacteria. This appears to be the first report of active 
mercury methylation in a hypersaline anoxic environment.

Schillawski, S. E., Virginia Institute of Marine Science, Gloucester Point, USA, sschilla@
vims.edu;

Gordon, E., University of Massachusetts, Amherst, Amherst, USA, esgordon@geo.umass.edu;
Petsch, S. T., University of Massachusetts, Amherst, Amherst, USA, spetsch@geo.umass.edu;
Yu, Q., University of Massachusetts, Amherst, Amherst, USA, qyu@geo.umass.edu;
Bauer, J., Virginia Institute of Marine Science, Gloucester Point, USA, bauer@vims.edu
SEASONAL VARIABILITY IN THE COMPOSITION OF DISSOLVED ORGANIC 
MATTER IN NORTHEAST U.S. RIVERS: IMPLICATIONS FOR TERRESTRIAL 
INPUTS TO THE COASTAL OCEAN
Rivers are the primary link between terrestrial carbon sources and the ocean. Export of 
dissolved organic matter (DOM) from ancient OM-rich continental rocks via rivers may 
impact isotopic distributions,estimates of terrestrial OM input, and carbon remineraliza-
tion in ocean margins. DOM from northeast U.S. rivers was examined over two seasons 

using 1H-NMR spectroscopy to assess these potential terrestrial contributions. GIS was 
also used to characterize watershed lithology, land use, and variations in leaf area index 
(LAI). Variability in DOM composition between rivers was low in spring. Increases in 
aliphatic-H and decreases in carbohydrate-like and aromatic components were noted in 
summer for two of the smallest watersheds draining OM-rich lithologies and having the 
greatest ranges in river discharge and LAI. This suggests that smaller watersheds may 
respond more rapidly to increased terrestrial inputs, or to releases of DOM from OM-rich 
rocks. Fall and winter studies of DOM in these rivers may show smaller inputs from ter-
restrial vegetation, and should be carried out so that their corresponding impacts on the 
coastal ocean may be evaluated.

Schiller, R. V., University of Miami - Rosenstiel School of Marine and Atmospheric 
Science, Miami, USA, rschiller@rsmas.miami.edu;

Kourafalou, V. H., University of Miami - Rosenstiel School of Marine and Atmospheric 
Science, Miami, USA, vkourafalou@rsmas.miami.edu;

Hogan, P., Naval Reseach Laboratory - Stennis Space Center, USA, Hogan@nrlssc.navy.mil
RIVER PLUME EXPERIMENTS WITH THE HYBRID COORDINATE OCEAN 
MODEL: APPLICATION TO THE MISSISSIPPI RIVER DISCHARGE
Numerical simulations using the Hybrid Coordinate Ocean Model (HYCOM) are em-
ployed to study the development and evolution of river plumes, as a first step to under-
stand the dynamics of the Mississippi River buoyant plume. Both process oriented and 
realistic experiments are performed. Idealized domain experiments on a rectangular, mid-
latitude f-plane, simulated the general structure of a buoyant plume, with an offshore an-
ticyclonic bulge and a meandering coastal current. Different experiments were performed 
to evaluate the factors that influence the plume development and the sensitivity to model 
mixing parameterizations. The offshore extent of the bulge, the strength of the coastal cur-
rent and the vertical stratification were dependent on the bottom/coastal topography, the 
amount of river discharge and the available mixing. Simulations on the  Northern Gulf of 
Mexico (NGoM-HYCOM) high resolution (~1,8 km grid) domain (nested within the Gulf 
of Mexico GoM-HYCOM model) focus on the particular characteristics of the Mississippi 
River plume and in particular interactions of the buoyant outflow with both shelf circula-
tion and offshore circulation, which is dominated by the Loop Current.

Schlosser, P., Columbia University, New York, USA, schlosser@ldeo.columbia.edu;
Newton, R., Lamont-Doherty Earth Observatory, Palisades, USA, bnewton@ldeo.colum-

bia.edu;
Anderson, L., Goteborg University, Goteborg, Sweden, leifand@chem.gu.se ;
Smethie, W. M., Lamont-Doherty Earth Observatory, Palisades, USA, bsmeth@ldeo.

columbia.edu;
Mortlock, R., Lamont-Doherty Earth Observatory, Palisades, USA, mortlock@ldeo.co-

lumbia.edu;
Fairbanks, R., Lamont-Doherty Earth Observatory, Palisades, USA, fairbanks@ldeo.

columbia.edu
FRESHWATER FRACTIONS, PATHWAYS, AND MEAN RESIDENCE TIMES OF 
WATERS IN THE SURFACE LAYERS OF THE ARCTIC OCEAN DERIVED FROM 
TRACER DATA
The Oden 2005 trans-Arctic section provides a new, high-quality tracer dataset with 
unprecedented resolution of the Canadian Basin of the Arctic Ocean.  Using multiple 
tracers from this cruise, the water masses in and above the pycnocline are decomposed 
into their end members including Pacific and Atlantic inflow, as well as meteoric and 
sea-ice meltwater fractions. Measurement and eddy errors are propagated through an 
inversion technique to properly constrain the water-mass estimates. We place the results 
into a dynamical context using satellite-derived sea-ice transit times, tritium/He-3, and 
CFC-derived tracer ages, and coupled sea-ice/ocean GCM output. Rapid transports in 
topographically guided boundary layers and zones of sluggish transport at the base of the 
pycnocline away from the boundaries are easily identified. The tracer-derived transit times 
are compared with time scales of surface sea-ice transport and basin-scale freshwater 
residence times from end-member mass balances and models to make a first estimate of 
residence time variances.

Schlueter, M., Alfred Wegener Institut , Bremerhaven, Germany, mschlueter@awi-
bremerhaven.de;

Schankat , M., Alfred Wegener Institut , Bremerhaven, Germany, Mirko.Schankat@awi.de;
Hinkelmann, R., Dep. of Water Resources Management and Hydroinformatics, Berlin, 

Germany,  reinhard.hinkelmann@wahyd.tu-berlin.de;
Bartsch, S., Alfred Wegener Institut , Bremerhaven, Germany, Stefan.Bartsch@awi.de
FOCUSED AND DISPERSED FLOW AT SAND BOILS AND THROUGH POROUS 
SEDIMENTS: RELEASE OF NUTRIENTS AND 2D MODELLING OF TRANSPORT 
AND REACTION PROCESSES.
Fluid flow through porous sediments is an efficient mechanism transferring nutrients and 
trace gases, otherwise consumed by microbial activity or precipitated as minerals, into 
the bottom water. For tidal flat sediments of the Weser Estuary (Germany), we present a 
multi-tracer approach applied for investigations of submarine groundwater discharge and 
a numerical 2D model considering fluid flow through permeable sediments. For quan-
tification of discharge rates pore water studies, measurements of natural radio nuclides 
as well as flow-meter chambers were applied. The ecological impact of the release of 
nutrients and methane were considered and related to the spatial distribution of benthic 
organisms. In total an area of several square kilometres is affected by groundwater dis-
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charge. Discharge occurs at distinct locations (“sand boils”) and as dispersed flow through 
the sediment. Discharge rates of more than 100 L per day were measured at sand boils. 
Emanating fluids are enriched in nutrients as well as CH4. Furthermore, pore water pro-
files measured in “regular sediments” revealed the importance of diffusive discharge. A 2D 
numerical model, driven by hydraulic gradients, density, or permeability was developed. 
We applied the model to pore water profiles measured along transects crossing sand boils. 
The 2D model provides information about the complex interaction between the flow field, 
microbial degradation of methane and fluxes through the sediment-water interface. 

Schmidt, S., IFM-GEOMAR, Kiel, Germany, sschmidt@ifm-geomar.de;
Fischer, J., IFM-GEOMAR, Kiel, Germany, jfischer@ifm-geomar.de;
Send, U., SIO, UCSD, La Jolla, USA, usend@ucsd.edu;
Visbeck, M., IFM-GEOMAR, Kiel, Germany, mvisbeck@ifm-geomar.de
SEASONAL AND DECADAL VARIATIONS OF WEST GREENLAND CURRENT 
SALINITY AND THE IMPACT ON THE CENTRAL LABRADOR SEA.
Convection in the central Labrador Sea (LS) is closely related to the stability of the water 
column, thus thermal and haline stratification. Recent research has shown the influence 
of West Greenland Current (WGC) water anomalies on central LS top 200m salinities, on 
seasonal to decadal time scales. The LS is therewith highly affected by salinity changes in 
the WGC system. Seasonal and decadal analysis of these pathways was performed with 
an extensive constructed database. On the seasonal time scale eddy mixing at the Cape 
Desolation and southern branch of the WGC bifurcation south of Davis Strait are re-
sponsible for two different seasonal cycles in the central LS. Phases of high EKE in the LS 
show only one freshening whereas low EKE phases show two distinct freshenings within 
the seasonal cycle. For decadal time scale it was found that variability of the upper central 
LS salinity has its main origin in reduced offshelf salinities in the WGC at salinities above 
34.7, thus waters with Irminger Current (IC) origin. This is also found for the well de-
scribed Great Salinity Anomalies (GSAs). Spectra and regression analysis of several areas 
within the LS suggest a regular 12-13 year salinity minimum phenomena entering the LS 
via the IC extension. Variations in WGC shelf water seem to have only very little influence 
on decadal central LS salinity variability. Thus the common believed arctic origin of GSAs 
in the central LS is discussed in reference to the found pathways.

Schneider, B., LSCE, Gif-sur-Yvette, France, birgit.schneider@lsce.ipsl.fr;
Bopp, L., LSCE, Gif-sur-Yvette, France, laurent.bopp@lsce.ipsl.fr;
Gehlen , M., LSCE, Gif-sur-Yvette, France, marion.gehlen@lsce.ipsl.fr;
Segschneider, J., MPI-MET, Hamburg, Germany, joachim.segschneider@zmaw.de;
Froelicher, T., University of Bern, Bern, Switzerland, froelicher@climate.unibe.ch;
Joos, F., University of Bern, Bern, Switzerland, joos@climate.unibe.ch
CLIMATE-DRIVEN VARIABILITY OF MARINE PRIMARY PRODUCTION AND AIR-
SEA CO2-FLUX: COMPARISON OF CLIMATE CARBON CYCLE MODELS WITH 
OBSERVATION-BASED ESTIMATES
One important aspect in climate carbon cycle modeling is the validation of model output 
by observational data. The current study compares results from three fully coupled atmo-
sphere ocean carbon cycle models (IPSL, MPIM, NCAR) with data and observation-based 
estimates from (inverse) modeling. In particular, available satellite data that derive marine 
productivity from ocean color and results from (inverse) modeling are used to constrain 
marine primary productivity (PP) and air-sea CO2 exchange. The results show a good 
agreement between the regions that dominate the global signal in PP variability in both 
models and satellite estimates. Nevertheless, two of the models (MPIM, NCAR) are too 
strongly iron limited, which dampens the impact of climate variability (stratification, SST) 
on nutrient supply and thus PP. In IPSL the observed negative relation between climate 
and PP via nutrient supply can be confirmed. Spatial correlations and seasonal variability 
of Delta pCO2 are moderately well reproduced by all three models and the resulting air-
sea CO2 fluxes are close to results from ocean inversions. In summary, the results are 
promising that coupled climate carbon cycle models have reached the stage where they 
are not only able to represent climatological mean state, but also reproduce some of the 
dynamics of internal (climate) variability.

Schodlok, M. P., Jet Propulsion Lab/Caltech, Pasadena, USA, Michael.P.Schodlok@jpl.
nasa.gov;

Menemenlis, D., Jet Propulsion Lab, Pasadena, USA, menemenlis@jpl.nasa.gov;
Volkov, D., Jet Propulsion Lab/Caltech, Pasadena, USA, dvolkov@caltech.edu
ASSESSMENT OF THE SOUTHERN OCEAN SOLUTION IN THE ECCO2 DATA 
SYNTHESES
Global ocean circulation models often do not adequately resolve high latitude processes, 
hence the characteristics and flow of deep and bottom waters often remain unrealistic. We 
present the assessement of the optimized solution of the ECCO2 data synthesis with re-
spect to various Southern Ocean metrics as well as sensitivity experiments. The sensitivity 
studies were not only performed in order to determine the impact on the hydrography of 
the Southern Ocean, the Antarctic Circumpolar  Current (ACC), and the global overturn-
ing but also to further improve the model solution. The sensitivity experiments comprise 
runs with increased salt fluxes and with imposed southern boundary conditions repre-
senting the freshwater input from ice shelf-ocean interactions. While the optimized solu-
tion serves as a baseline experiment, the first sensitivity experiment simulates the increase 
of salinity fluxes due to brine rejection during sea ice formation in future climate scenarios 
with changes in sea ice conditions.  The second experiment investigates the impact of 
freshwater introduced in the southern hemisphere in individual basins on both regional 

and global scales. Excess evaporation enhances salt fluxes and modifies the hydrography 
considerably. In turn bottom water production increased, strengthens the ACC and the 
meridional overturning. Additional freshwater stabilizes the water column and results in a 
reduction of the ACC transport as well as the meridional overturning.

Schofield, O. M., Rutgers University, New Brunswick, USA, oscar@marine.rutgers.edu ;
Glenn, S. M., Rutgers University, New Brunswick, USA, glenn@marine.rutgers.edu;
McDonnell, J., Rutgers University, New Brunswick, USA, mcdonnel@marine.rutgers.edu
EDUCATION AND OUTREACH IN A NETWORK OCEAN WORLD
The ocean drives global climate, is the fuel tank for extreme weather, and accounts for half 
of the oxygen on Earth. For human society the ocean provides food, natural resources, an 
economic engine, an untapped source of all renewable energy, and is an ultimate sink for 
products we produce. This combined with many observations that oceans are changing 
dramatically makes improving ocean literacy a clarion call for our time.  Oceanography is 
developing an observatory-based approach in which scientists continuously interact with 
instruments, facilities, and other scientists to explore the earth-ocean-atmosphere system 
remotely.  A recently funded COSEE effort is focused on building the scientist-educator 
partnerships to create a Networked Ocean World (NOW).  OSEE-NOW will serve as a 
facilitator for quality education and public outreach by focusing on three goals.  The first 
assesses the knowledge and needs of the ocean observing target audiences through tar-
geted surveys and improved cultural competency practices.  Secondly our goal is improve 
collaboration/coordination between scientists/educators by building online community 
center and interactive GIS observatory communities that will deliver the information 
through a range of formal/informal education forums.

Scholin, C. A., Monterey Bay Aquarium Research Institute, Moss Landing, USA, scholin@
mbari.org;
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REMOTE DETECTION OF MARINE MICROBES, SMALL INVERTEBRATES AND 
HARMFUL ALGAE USING MOLECULAR PROBE TECHNOLOGY AND THE 
ENVIRONMENTAL SAMPLE PREOCESSOR (ESP)
The Ocean Observing Initiative is creating unique opportunities for deploying novel sen-
sor systems in a distributed ocean observatory context.  We are exploring that potential 
through the development of the Environmental Sample Processor (ESP; http://www.mbari.
org/microbial/esp).  Near real-time observations are achieved using low density DNA 
probe and protein arrays.  Filter-based sandwich hybridization methodology enables direct 
detection of ribosomal RNA sequences indicative of groups of Bacteria and Archaea, as 
well as a variety of invertebrates and harmful algal species.  An antibody-based technique is 
used for detecting domoic acid, an algal toxin.  To date the ESP has been deployed in ocean 
waters from near surface to 1000m depth.  Shallow water deployments have emphasized 
application of all four types of assays in single deployments lasting up to 30 days.  Deep 
water applications have focused on detection of Bacteria and Archaea in the water column 
as well as invertebrates associated with cold seeps and whale falls, with operations lasting 
several days.  Current work emphasizes incorporating a 4-channel real-time PCR module, 
extending operations to 4000m depth and increasing deployment duration.

Schollaert Uz, S., UMD/CICS, College Park, USA, ses@essic.umd.edu;
Brown, C. W., UMD/CICS, College Park, USA, christopher.w.brown@noaa.gov ;
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Jelenak, A., UCAR, Camp Springs, USA, aleksandar.jelenak@noaa.gov
DETECTING EMILIANIA HUXLEYI BLOOMS IN GLOBAL AVHRR IMAGERY
Blooms of the coccolithophorid Emiliania huxleyi profoundly affect marine ecosystems, 
impacting the biogeochemical and optical properties of the waters in which they occur 
through their production of coccoliths. Documenting the distribution pattern and its 
variability will permit us to assess the impact these blooms have on the carbon cycle and 
to model the response to climate variability and change. In order to document the inter-
annual and longer-term variability of coccolithophorid blooms on a global scale, NOAA 
AVHRR imagery dating from 1982 to the present was used to yield a continuous, global 
time-series of remote sensing reflectances in which E. huxleyi blooms can be detected. 
Though less sensitive than satellite ocean color sensors, AVHRR observations bridge 
the 11 year gap between CZCS and SeaWiFS and improve coverage during the CZCS 
mission by daily over-passes. Global maps of remote sensing reflectance were generated 
from Rayleigh-corrected radiances of the visible and near-infrared AVHRR channels from 
day-time imagery. Here we describe the distribution pattern of E. huxleyi blooms detected 
by this method to date.
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INCORPORATION OF OCEAN OBSERVING SYSTEMS DATA IN 
UNDERGRADUATE CURRICULA
SOEST at University of Hawaii is launching a regional ocean observing system to inte-
grate cutting-edge research programs with delivery of operational online data focused 
on Hawaii waters.  Resulting information will supplement data from existing observ-
ing programs that are currently incorporated into undergraduate courses.  The Global 
Environmental Science (GES) BS degree program utilizes information from local observ-
ing systems at three levels in the curriculum.  In an introductory seminar, GES majors 
learn about time-series measurements, in situ monitoring, and integrated sampling 
programs as conducted through the HOT program, the Kilo Nalu Observatory, and the 
CRIMP-CO2 buoy in Kaneohe Bay.  Data from these observatories are incorporated in an 
upper division class, Interpretation of Earth-System Computer Databases, where students 
download and manipulate data from tide gauges, the HOT program, the TAU array, and 
from satellites.  Finally, all GES majors complete senior research projects, many based on 
research with our existing ocean observing programs.  The incorporation of ocean observ-
ing data in the GES curriculum successfully exposes students to cutting edge science and 
technology as they master valuable skills in obtaining, analyzing, and interpreting these 
observations.

Schroeder, I. D., Environmental Research Division, SWFSC/NMFS/NOAA, Pacific Grove, 
CA, USA, Isaac.Schroeder@noaa.gov;

Royer, T. C., Old Dominion University, Norfolk, VA, USA, royer@ccpo.odu.edu;
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INTERANNUAL VARIABILITY OF THE ONSHORE FLOW OF HIGH SALINE, 
COLD WATER ONTO THE SHELF IN THE NORTHERN GULF OF ALASKA
The Northeast Pacific GLOBEC (GLOBal ocean ECosystems dynamics) program 
(October 1997 to December 2004) collected hydrographic data along the Seward Line 
that stretches from the inner shelf (59.8N, 149.5W) and extends over 200 km beyond the 
continental slope (58.1N, 147.8W). The complexity of the interannual hydrographic vari-
ability in this area stems from the interacting influences of local forcing such as winds, 
coastal freshwater discharge, eddies, and fronts with remote forcing like El Nino-Southern 
Oscillation.  Two dominant modes of cross shelf circulation are identified through analysis 
of the covariance between salinity and temperature time series across the Seward Line.  
Both modes show the flow of high saline, warm water onto the shelf in a bottom layer.  
The interannual variability of the first mode is highly correlated with the strength of the 
alongshore wind stress.  While, the second mode suggests that offshore surface spread-
ing of the Alaska Coastal Current and entrainment generates the deep onshore flow.  The 
onshore flow is expected to be high in nutrients, which can then be brought up to the 
euphotic zone by upwelling produced by Ekman pumping.

Schubel, J. R., Aquarium of the Pacific, Long Beach, USA, jschubel@lbaop.org
BRINGING THE BEST SCIENCE TO THE PUBLIC IN WAYS THAT ENGAGE, 
EDUCATE, AND EMPOWER:  SOME THOUGHTS FROM THE OTHER SIDE
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A METHOD FOR RECOVERING THE TWO-DIMENSIONAL SLOPE FIELD OF 
OCEAN SURFACE WAVES USING AN IMAGING POLARIMETER
We present a passive optical remote sensing technique for recovering shape information 
about a water surface, in the form of a two-dimensional slope map.  The method, known 
as Polarimetric Slope Sensing (PSS), uses the relationship between surface orientation 
and the change in polarization of reflected light to infer the instantaneous 2-dimensional 
slope across the field-of-view of an imaging polarimeter.  For unpolarized skylight the 
polarization orientation and degree of linear polarization of the reflected skylight provide 
sufficient information to determine the local surface slope vectors. A controlled laboratory 
experiment was carried out in a wave tank with mechanically-generated gravity waves.  
A second study was performed from a pier on the Hudson River, near Lamont Doherty 
Earth Observatory.  We demonstrated that the two-dimensional slope field of short grav-
ity waves could be recovered accurately without interfering with the fluid dynamics of the 
air or water, and these recovered water surface shapes appear remarkably realistic. The 
combined field and laboratory results demonstrate that the polarimetric camera gives a 
robust characterization of the fine-scale surface roughness features that are intrinsic to 
wind-driven air-sea interaction processes.

Schultz, P., Princeton University, Princeton, NJ, USA, pschultz@princeton.edu;
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IRON LIMITATION OBSCURES SIMILARITIES BETWEEN SEASONAL PLANKTON 
CYCLES IN THE SUBARCTIC ATLANTIC AND PACIFIC
Satellite estimates of phytoplankton carbon provide an alternative to chlorophyll for as-
sessing phytoplankton biomass. Here, we show that phytoplankton carbon concentrations 
in the subarctic Pacific reach a late summer maximum that rivals peak concentrations 
during the North Atlantic spring bloom. This finding is at odds with previous studies, 
which concluded that persistently low chlorophyll concentrations in the subarctic Pacific 
are indicative of low biomass, and that the accumulation of phytoplankton is limited by 
low iron concentrations and strong grazing pressure. In contrast, we propose that the low 
chlorophyll concentrations do not reflect the seasonal cycle of phytoplankton biomass, 
because iron limitation suppresses cellular Chl:C ratios. Satellite observations and field 
measurements during SERIES confirm the suppression of Chl:C ratios under ambient iron 
concentrations in the subarctic Pacific: inside the iron-fertilized patch, Chl:C ratios were 
three times higher than in the surrounding waters. This physiological response to iron is 
consistent with culture studies and model simulations and has to be taken into account 
when chlorophyll observations are used to infer ecosystem behavior.

Schuman, C., University of Massachusetts School of Marine Sciences, Boston, USA, 
cs5279@yahoo.com;

Urban-Rich, J., University of Massachusetts Boston Environmental, Earth, and Ocean 
Sciences Department, Boston, USA, juanita.urban-rich@umb.edu

ZOOPLANKTON PRODUCED FLUORESCENT DISSOLVED ORGANIC MATTER 
(FDOM) IN THE GREAT SOUTH CHANNEL
In the Gulf of Maine, the endangered North Atlantic Right whale feeds primarily on the 
copepod Calanus finmarchicus. Previous work has shown zooplankton contribute to the 
FDOM pool through excretion products. Zooplankton FDOM, referred to as Peak Z, is 
unique from previously defined FDOM peaks. In other studies, the vertical distribution of 
Peak Z has been found to be correlated with zooplankton abundance. In May/June 2007 
we took water column FDOM samples in the Great South Channel off of Cape Cod to 
examine the spatial and temporal presence and distribution of Peak Z. In addition, we are 
determining if the distribution of peak Z has any correlation with feeding North Atlantic 
Right whales. Samples were obtained from several transects lines as well as two separate 
24 hour stations. At each station, water samples for FDOM were collected from depths of 
2 meters and either the pycnocline or chlorophyll maximum. We will be presenting data 
on the vertical and spatial distribution of Peak Z and discussing its relationship to sightings 
of right whales, zooplankton abundance, and water column structure.

Schuttelaars, H. M., Delft University of Technology, Delft, Netherlands, h.m.schuttelaars@
ewi.tudelft.nl;
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EFFECT OF FLOCCULATION PROCESSES ON THE TRANSVERSE DISTRIBUTION 
OF COHESIVE SEDIMENT IN TIDAL ESTUARIES
An idealised model is discussed to gain fundamental knowledge about the physical 
mechanisms underlying the distribution of sediment in estuarine cross-sections. In this 
presentation the effect of a nonconstant settling velocity of cohesive sediment (due to floc-
culation processes) on sediment trapping is studied. The flow is governed by the shallow 
water equations and forcing is due to tides, river discharge, horizontal density gradients 
and wind. The sediment transport is computed from a concentration equation, in which 
erosion of sediment by the bed shear stress is limited by the availability of sediment. An 
across-channel varying availability coefficient is resolved from imposing a morphody-
namic equilibrium condition such that there is no net evolution of the bed. The model is 
applied to a 500 m wide cross-section of the Ems estuary in Germany. In that transect, 
observations of flow, sediment concentration and salinity were collected over a full tidal 
cycle. A preliminary comparison of model results and observations over part of a tidal 
cycle shows an improved agreement between model results and observations when floc-
culation effects are incorporated.

Schvarcz, C. R., University of Southern California REU, Los Angeles CA  90089, USA, 
schvarcz@email.arizona.edu;

Heidelberg, J. F., University of Southern California, Los Angeles CA  90089, USA, jhei-
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Heidelberg, K. B., University of Southern California, Los Angeles, CA 90089, USA, 
KHeidelb@usc.edu

IN SITU ANALYSIS OF PHOTOSYNTHETIC GENE EXPRESSION OF THE 
SMALLEST KNOWN EUKARYOTE, OSTREOCOCCUS SPP.
The ubiquitous marine picoeukaryote, Ostreococcus, is an early-diverging class within the 
green plant lineage. We evaluated gene expression of Ostreococcus spp. light harvesting 



���

Meeting Abstracts ASLO/AGU/TOS/ERF

complex (LHC) by applying reverse transcriptase PCR (RT-PCR ) from environmen-
tal samples collected every three hours during a diel cycle off the coast of California. 
Corresponding light levels and other parameters were also measured at the time of collec-
tion. Preliminary steps in RT-PCR optimization were taken to enable semi-quantitative re-
sults through relative quantitative PCR. We designed species-specific primers for a variety 
of targeted LHC genes and for a TATA transcription factor binding site to use as a house-
keeping gene control. Our results show that differential expression of the LHCA2 gene 
occurs over the diel cycle. LHCA2 transcripts were found to be present between 1200hr 
and 2200hr, while dropping below detectable levels at all other times. This suggests that 
Ostreococcus spp. only expresses light harvesting genes when photosynthetically active. In 
addition, the lack of detectable levels of mRNA shortly following sunset suggests that the 
instability of mRNA within Ostreococcus cells may be similar to that within prokaryotes.

Schwab, D. J., NOAA/GLERL, Ann Arbor, MI, USA, david.schwab@noaa.gov;
Beletsky, D., University of Michigan, Ann Arbor, MI, USA, dima.beletsky@noaa.gov;
Lang, G. A., NOAA/GLERL, Ann Arbor, MI, USA, gregory.lang@noaa.gov
A REAL TIME SYSTEM FOR PREDICTION OF COASTAL CIRCULATION AT 
GREAT LAKES BEACHES
A nested grid hydrodynamic circulation model with outer grid horizontal resolution of 2 
km and nested grid horizontal resolution of 100 m has been developed for several coastal 
locations around southern Lake Michigan.  The nested model domain is on the order of 
20 km in the alongshore direction and 10 km in the offshore direction.  The nested grid 
is driven by coarse grid boundary conditions generated from an operational whole lake 
model.  Both models are run in real time using wind fields derived from surface weather 
stations in and around the lake.  The domains of the high resolution nested models gener-
ally include one or more tributary inflows.  The flow rate from the tributary is set based on 
real time USGS stream flow reports.  The model is fully three dimensional, but for visu-
alization purposes a two dimensional advection model is used to simulate the dispersion 
of the tributary plume.  Time series of tributary water concentration at beaches near the 
tributaries are presented as potential indicators local water quality.  The model is updated 
four times a day and graphical results are available on the World Wide Web.

Schwacke, L. H., NOAA’s Ocean Service/Hollings Marine Laboratory, Charleston,SC, 
USA, Lori.Schwacke@noaa.gov;

Rowles, T. K., NOAA Fisheries/Marine Mammal Health and Stranding Response 
Program, Silver Spring, MD, USA, Teri.Rowles@noaa.gov

MODELING TROPHIC TRANSFER OF TOXINS TO PREDICT HEALTH RISKS FOR 
MARINE MAMMAL POPULATIONS
Bottlenose dolphins are apex predators, exposed to persistent chemical contaminants 
that biomagnify through the food chain and to harmful algal bloom (HAB) toxins that 
are transported through the food chain.  A comparative study along the southeast U.S. 
coast and Gulf of Mexico has identified “hot-spots” for dolphin exposure to anthropogenic 
chemicals and for HAB-associated toxin exposure in regions of the Gulf of Mexico where 
mortality events, involving hundreds of dolphins, have occurred repeatedly over the last 8 
years. While localized pollutant sources have been identified for some areas, a clear expla-
nation for increased or higher exposures has been elusive for others.  Dolphins are oppor-
tunistic feeders and their diet composition varies across regions, season, and in response 
to alterations in the environment.  We demonstrate a mathematical model to explore the 
influence of prey composition on likely exposure of dolphins to both chemical and HAB 
toxins.  We apply the model using toxin concentrations measured in potential prey species 
and examine how shifts in trophic feeding level alter the risk of toxin exposure.

Schwehr, K. A., Texas A&M University, LOER Lab, Galveston, USA, schwehrk@tamug.edu;
Miao, A., Texas A&M University, LOER Lab, Galveston, USA;
Xu, C., Texas A&M University, LOER Lab, Galveston, USA;
Zhang, S., Texas A&M University, LOER Lab, Galveston, USA;
Santschi, P. H., Texas A&M University, LOER Lab, Galveston, USA, santschi@tamug.edu
IN SEARCH OF AN ELUSIVE SCALE FOR THE RELATIVE HYDROPHOBICITY OF 
EXOPOLYMERIC GEL-FORMING SUBSTANCES
While it has been shown that aquatic exopolymeric substances (EPS) may undergo spon-
taneous assembly (Chin et al, Nature 1998), little is known about the relative importance 
of their hydrophobic vs. Ca2+ -regulated gel-forming properties. Determination of an 
empirical value for the relative hydrophobicity of EPS are needed, but remains a challenge. 
The widely accepted methods of bacterial adhesion assays and octanol-water partitioning, 
presupposing partitioning in a biphasic system, do not account for emulsion formers and 
amphiphilic EPS that may remain in the interfacial solution.  Values of hydrophobic con-
tact area (HCA) of EPS, determined by hydrophobic interaction chromatography, initially 
showed promise for determining a relative scale of hydrobobicity for gel-forming EPS, but 
as more data were acquired, relationships between HCA and chemical composition of 
these predominantly hydrophilic EPS showed inexplicable variability. Initial results from 
fluorescent probes, such as Nile Red (Ding et al, 2007, in submission) for hydrophobic 
moieties and Calcofluor for charged hydrophilic groups, as well as Fourier Transform 
Infrared Reflectance (FTIR) for chemical composition appear to be more promising.

Scott, J. R., MIT, Cambridge, USA, jscott@mit.edu;
Korty, R. L., Texas A&M University, College Station, USA, korty@tamu.edu
HURRICANE-INDUCED MIXING AND ITS EFFECT ON OCEAN HEAT UPTAKE 
AND CIRCULATION IN 21TH CENTURY CLIMATE CHANGE EXPERIMENTS
A parameterization of hurricane-induced mixing is incorporated into a coupled climate 
model of intermediate complexity. In our model, transient diapycnal mixing representing 
the aggregate effect of tropical storms is added to a background field of diapycnal mixing; 
the strength of this transient mixing is a function of the potential intensity of tropical storms, 
which in turn varies with the climate state. Neither this source of mixing, nor this potentially 
significant climate feedback, is included in current state-of-the-art coupled climate models. 
We examine results of hypothetical 21st century simulations where CO2 increases at 1% per 
year. Our results suggest that transient mixing from tropical storms might play a significant 
role in the location and magnitude of ocean heat uptake in a warming climate, particularly 
as the potential intensity of tropical strorms increases. Moreover, we find that the pattern of 
ocean heat uptake in our model is arguably a better match to observed ocean warming in the 
past 50 years, in comparison with a version of our climate model without this parameteriza-
tion. Changes in the model’s large-scale ocean circulation in the 21st century are also com-
pared with and without the effect of hurricane-induced mixing.

Scott, N. V., University of Florida, Gainesville, USA, nscott@whoi.edu;
Hsu, T., University of Florida, Gainesville, USA, thsu@ufl.edu;
Cox, D., Oregon State University, O.H. Hinsdale Wave Research Laboratory, Corvallis, 

USA, dan.cox@oregonstate.edu
WAVELET APPROACH TO THE ANALYSIS OF SEDIMENT SUSPENSION AND 
HYDRODYNAMIC DATA IN THE SURF ZONE
Typical understanding of sediment transport revolves around identifying waves and the 
accompanying near-bed turbulence through spectral calculations in addition to their rela-
tionships to sediment concentration. However it is less common to adopt methodologies 
that concentrate on scrutinizing local characteristics of these processes observed in time 
series. Here we utilize a new approach to study local features observed in hydrodynamic 
and sediment concentration data based on the wavelet transform. The data analyzed is 
from the cross-shore sediment transport study obtained during the CROSSTEX conduct-
ed at O.H. Hinsdale Wave Laboratory, Oregon State University. Preliminary results using 
the wavelet transform to velocity time series in alongshore and cross-shore directions 
during beach accretion show a correlation of high sediment concentration events and tur-
bulent intermittent velocity patches which are associated with steep waves. Approximately 
60% of the steep waves have turbulent patches associated with them while less than 50% of 
these events are also correlated high concentration events.  The statistical results suggest 
that a wavelet framework is useful to understand the complex interactions between sedi-
ment suspension and steep wave/breaking wave turbulence. Such analysis is also critical in 
guiding subsequent numerical modeling efforts.

Scott, R. B., University of Texas at Austin, Austin, USA, rscott@ig.utexas.edu;
Qiu, B., University of Hawaii at Manoa, Honolulu, USA, bo@soest.hawaii.edu;
Chen, S., University of Hawaii at Manoa, Honolulu, USA, schen@soest.hawaii.edu
LARGE-SCALE OCEANIC TURBULENCE EXPLORED WITH SATELLITE 
OBSERVATIONS AND NUMERICAL MODELS
The large scale flow in the ocean is quasi-two-dimensional because of density stratification 
and Earth’s rotation (so it’s in geostrophic balance). It also has enormous Reynolds number 
and is highly nonlinear and turbulent. The traditional theory covering large scale oceanic 
currents (and also atmospheric winds) is geostrophic turbulence theory, and is traditional-
ly studied in idealized numerical model simulations or rotating tank laboratories. Satellite 
observations of the surface currents began in late 1992, and recently provide long enough 
records to study equilibriated geostrophic turbulence throughout the World Ocean. For 
the last few years we have been studying these oceanic observations from the turbulence 
perspective and comparing the results with idealized numerical model experiments. New 
phenomena we’ve discovered include the inverse cascade of baroclinic kinetic energy and 
highly anisotropic current structures that persist much longer than the timescale of the 
turbulent flow. Analysis of satellite observations from the turbulence perspective is prov-
ing useful in providing information on the energy cycles of the ocean.

Scott, V., Edinburgh University, Edinburgh, United Kingdom, vivian.scott@ed.ac.uk
SENSITIVITY ANALYSIS OF A 1-D OCEAN CARBON CYCLE MODEL- 
IDENTIFYING THE ORIGINS OF UNCERTAINTY
Two major unknowns in the attempt to balance the global carbon cycle are the flux be-
tween the atmosphere and the ocean, and the flux between the atmosphere and the ter-
restrial biosphere. Ocean carbon cycle models have been developed to directly address the 
first of these and in doing so quantify the second. These models are highly complex, rep-
resenting many different physical and biological processes and the interactions between 
them.  Many of the parameters which govern these processes are poorly understood and 
highly uncertain, resulting in large uncertainties in model predictions. This work uses 
sensitivity analysis to identify specific sources of uncertainty in the HadOCC (Hadley 
centre Ocean Carbon Cycle) model used by the UK Met Office in their HadCM3 GCM. 
This enables research to be focussed into model parameters that contribute significantly 
to output uncertainty, while parameters with negligible effect can safely be fixed. It also 
informs on the interactions between parameters and whether their importance is global or 
regional. Results for different locations in the North Atlantic will be shown and discussed.
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Scotti, A., UNC, Chapel Hill, USA, ascotti@unc.edu;
Wendelbo, J., UNC, Chapel Hill, USA, j_wendelbo@htomail.com
IS THERE LIFE BEYOND HYDROSTATICS? SOME IDEAS ON NLIWS 
PARAMETERIZATION
Conventional wisdom holds that realistic modeling of Nonlinear Internal Waves requires 
nonhydrostatic models. Unfortunately,  the solution of the ensuing three-dimensional 
elliptic problem is very expensive numerically, which greatly limits the spatial and temporal 
extent of the problems that can be studied. In this talk, we explore a relatively simple way to 
go beyond hydrostatics without incurring the steep price of a fully non hydrostatic model. 
Rationale and application to both structured and unstructured grids will be discussed.

Scully, M. E., Old Dominion University, Norfolk, USA, mscully@whoi.edu;
Geyer, W. R., Woods Hole Oceanographic Institution, Woods Hole, USA, rgeyer@whoi.edu
IMPORTANCE OF LATERAL CIRCULATION TO ESTUARINE STRATIFICATION 
AND MIXING
Traditionally the interaction between the along-channel density gradient and the verti-
cal velocity shear in the along-channel flow is assumed to control estuarine density 
stratification.  However, the interaction between lateral density gradients and transverse 
circulations can have significant impacts on both the creation and destruction of density 
stratification.  As a result, these lateral processes play a key role in determining when and 
where mixing occurs in an estuary.  This is illustrated using field observations and a three 
dimensional numerical model of the Hudson River.  Both the model and observations 
show that strong lateral straining of the density field creates significant stratification over 
the shoal regions during the flood tide.   Unlike the pattern attributed to longitudinal tidal 
straining, maximum stratification occurs over the shoal at the end of flood tide due to 
lateral straining.  Much of this stratification is then mixed away during the ensuing ebb.  
As a result the most intense mixing in the Hudson River is observed during the ebb tide 
over regions flanking the deepest portions of the channel.  The creation of stratification by 
lateral flows at tidal time scales allows for intense mixing to occur and continue through 
out the spring tide, even though the sub-tidal stratification is at a minimum.  The intensifi-
cation of lateral flows during spring tidal conditions contributes significantly to the spring-
neap variability in mixing.

Seaton, C. M., OHSU, Beaverton, USA, cseaton@stccmop.org;
Baptista, A. M., OHSU, Beaverton, USA, baptista@stccmop.org
ESTUARINE FINGERPRINTS OF COASTAL UPWELLING
The CORIE observatory has collected salinity and temperature data in the Columbia River 
estuary at multiple stations since 1997. We describe how this record can be used to iden-
tify when upwelling occurs near the Columbia River and to identify the characteristics of 
the oceanic source water of the estuary and plume during upwelling and downwelling. The 
presence of upwelled water can be seen in the temperature and salinity records, but these 
records are complicated by: strong, neap-spring tidal signals in the maximum salinity; 
differences between stations in maximum salinity; and large seasonal changes in tempera-
ture for both the river water and the ocean surface water. To resolve these complications, 
we used the consistent two end-member mixing regime present in the lower estuary in 
order to estimate the temperature of the oceanic source water. By comparing the esti-
mated source water with the along shore winds we demonstrated that the characteristics 
of the oceanic source is strongly influenced by wind driven upwelling. This research was 
prompted in part by a seminar by Ken Bruland.

Sedwick, P. N., Bermuda Institute of Ocean Sciences, St Georges, Bermuda, peter.sed-
wick@bios.edu;

Marsay, C. M., Bermuda Institute of Ocean Sciences, St Georges, Bermuda;
Aguilar-Islas, A. M., University of Alaska, Fairbanks, USA;
Lohan, M. C., University of Plymouth, Plymouth, United Kingdom;
DiTullio, G. R., College of Charleston, Charleston, USA;
CORSACS Science Team
EARLY AND PERVASIVE IRON LIMITATION IN THE ROSS SEA POLYNYA
The Ross Sea is the most productive region in the Southern Ocean.  Results of previous 
field, laboratory and modeling studies suggest that availability of dissolved iron (dFe) 
impacts phytoplankton growth in ice-free waters of the southern Ross Sea (‘the Ross 
Sea polynya’) during summer.  This hypothesis is supported by results from the recent 
CORSACS (Controls on Ross Sea Algal Community Structure) program, which included 
dFe measurements in the water column and surface-water transects during summer 2005-
06 and spring 2006.  These new data show generally low dFe concentrations (~0.1 nM) 
in ice-free surface waters of the polynya, even during the spring - a finding that contrasts 
with results of earlier studies.  Our results reveal a tight coupling between algal biomass 
and dFe in the water column, which implicates algal uptake as the major sink for dissolved 
iron during the growing season.  These observations, together with measurements of algal 
photosynthetic efficiency and the results of shipboard bioassay experiments, confirm that 
iron exerts the primary control on phytoplankton growth in the Ross Sea polynya, and 
likely in other polynyas on the Antarctic margin.

Seeyave, S., National Oceanography Centre, Southampton, United Kingdom, sxs@noc.
soton.ac.uk;

Probyn, T. A., Marine & Coastal Management, Cape Town, South Africa, tprobyn@deat.
gov.za;

Pitcher, G. A., Marine & Coastal Management, Cape Town, South Africa, gpitcher@deat.
gov.za;

Kudela, R. M., University of California, Santa Cruz, USA;
Cembella, A. D., Alfred Wegner Institute, Bremerhaven, Germany
NITROGEN NUTRITION AND TOXICITY OF PSEUDO-NITZSCHIA SPP., 
ALEXANDRIUM CATENELLA AND DINOPHYSIS SPP. BLOOMS IN THE 
BENGUELA
Harmful Algal Blooms are a regular occurrence on the west coast of South Africa, in the 
Benguela upwelling system. This study explores the relationships between nutrient re-
gime, species selection and toxicity at a monitoring station in this region. In March 2006 
Pseudo-nitzschia spp. reached concentrations of 13 x 106 cells L-1, representing 82% total 
phytoplankton carbon, with chl-a as high as 57µg L-1. Domoic acid concentrations were 
0.3-3.3 µg L-1, with cellular quotas increasing 5-fold as cell numbers dropped after the 
bloom. Nitrate was depleted from >10 to <0.1µM in a few days but cell numbers remained 
high for another 4 days, sustained by regenerated nitrogen, with f-ratios dropping to <0.5. 
In contrast, a bloom of Alexandrium catenella (450,000 cells L-1, 26 µg chl-a L-1) occurred 
in March 2007 at high nitrate concentrations (17µM), displaying high f-ratios (0.6-0.9), 
and were outcompeted by diatoms as nitrate decreased. In April, Dinophysis acuminata 
reached 31,000 cells L-1, representing 61% of phytoplankton carbon. Nitrate concentra-
tions were very low (<0.5µM) and production was based on regenerated nitrogen, as 
shown by the extremely low f-ratios (<0.1). Nutrient kinetic experiments showed that 
Pseudo-nitzschia had the highest maximum uptake rates, whereas Dinophysis had the 
highest affinity for nitrate, ammonium and urea.

Segura, W., Hudson, USA, wilson_segura@verizon.net;
Capella, J. E., University of Puerto Rico, Mayaguez, Puerto Rico, jcapella@uprm.edu
STRUCTURE OF NEAR-INERTIAL BAND GENERATED BY HURRICANE GEORGES 
BETWEEN TWO ISLANDS
Unique observations were acquired before, during, and after hurricane Georges passed 
through the Mona Passage (MP), between Puerto Rico and Hispaniola. Two acoustic 
Doppler current profilers and one S4 were deployed in the MP. Georges crossed the MP 
with maximum winds of 49 m/s and 970 hPa having the moorings at the right side of its 
trajectory (September 22-23, 1998). The oceanic response to George’s winds was strong 
in the mixed layer with magnitude of 118 cm/s at the center of MP and 160 cm/s near 
Hispaniola.  The near-inertial band was bounded by 0.93f and 1.2f, (f represents the lo-
cal inertial frequency). The near-inertial velocity shows a maximum value of 30 cm/s at 
the mixed layer.  The phase of near-inertial wave propagates upward below the mixed 
layer and downward radiation of energy reached 300 m depth at the sill of MP after 31 
IP (IP~38 h).  The transfer of energy to other frequency bands and the interaction of the 
inertial wave with topography generating internal wave are considered as possible mecha-
nisms responsible for the decrease in mixed layer energy.

Seibel, B. A., University of Rhode Island, Kingston, USA, seibel@uri.edu;
Rosa, R., University of Rhode Island, Kingston, USA, rrosa@etal.mail.uri.edu;
Maas, A., University of Rhode Island, Kingston, USA, amy.maas@gmail.com;
Birden, L., University of Rhode Island, Kingston, USA, leab83@hotmail.com
METABOLIC RESPONSES TO OCEAN ACIDIFICATION
Ocean acidification will lead directly to intracellular acid-base imbalance in marine ani-
mals.  Most species are expected to tolerate this disturbance via buffering and ion trans-
port, depending on the evolved capacity to handle natural changes in acid-base balance 
that result from cellular metabolism and environmental variability.  Those species with 
low metabolic rates or from stable environments are expected to be more sensitive to 
acidification.  However, we find here that some species with exceptionally high metabolic 
rates are nonetheless sensitive to modest changes in the partial pressure of carbon dioxide 
consistent with that expected by the end of the century.  In particular, squid blood demon-
strates extreme pH sensitivity that facilitates complete release of oxygen from the blood at 
the metabolizing tissues, but also inhibits oxygen extraction from the ambient water under 
conditions of environmental acidification.  We find that ~1000 ppm PCO2 results in a 
significant reduction in activity and consequent metabolic suppression in ommastrephid 
squids.

Seim, H. E., University of North Carolina at Chapel Hill, Chapel Hill, USA, hseim@email.
unc.edu;

Haines, S., UNC-CH, Chapel Hill, USA, haines@unc.edu;
Muglia, M., UNC-CH, Chapel Hill, USA, muglia@csi.northcarolina.edu
EXAMINING THE VALIDITY OF THE OUTER BANKS HF RADAR SYSTEM
A long range direction-finding HF radar system has been operated on the Outer Banks 
of North Carolina since fall 2003.  The radar footoprint typically extends from the near-
shore region north of Cape Hatteras to east of the shoreward edge of the Gulf Stream 
and presents an opportunity to examine shelf/Stream interactions in considerable detail.  
However, the installation suffers from a variety of noise problems that can severely limit 
the radar coverage.  Also, the large change in current speeds within a given range from 
the antennas presents unique challenges to the standard processing algorithms used with 
the system and if not correctly can produce significant regions of incorrect solutions at 
times.  Experimentation with the processing parameters suggest improved solutions are 
possible.  The validity of re-processed solutions are explored for a six-month period of low 
noise by examining the tidal solutions over the shelf and slope and subtidal flow patterns.  
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Fluctuations in the Gulf Stream position and surface transport are extracted and com-
pared to available independent estimates. 

Seitzinger, S. P., Rutgers University, Institute of Marine and Coastal Sciences, New 
Brunswick, USA, sybil@marine.rutgers.edu;

Mayorga, E., Rutgers University, Institute of Marine and Coastal Sciences, New 
Brunswick, USA;

Beusen, A., MNP, Bilthoven, Netherlands;
Bouwman, A. F., MNP, Bilthoven, Netherlands;
Dumont, E., University Perpignan, France;
Fekete, B., Univ. New Hampshire, USA;
Harrison, J., Washington State University, Vancouver, USA;
Kroeze, C., Univ Wageningen, Wageningen, Netherlands;
Lee, R., Rutgers Univ, New Brunswick, USA;
Vorosmarty, C. J., Univ New Hampshire, USA
PAST, CURRENT & FUTURE TRAJECTORIES OF WATERSHED NUTRIENT 
EXPORT: A GLOBAL NEWS APPLICATION TO THE MILLENNIUM ECOSYSTEM 
ASSESSMENT SCENARIOS
Dramatic global increases in anthropogenic nutrient production on land and negative im-
pacts on coastal systems due to export from rivers are extensively documented. Recently, 
the Millennium Ecosystem Assessment (MA) concluded that excessive nutrient loading of 
ecosystems is one of the major drivers of global ecosystem change. Increased nutrient mobi-
lization is expected to continue for decades in response to economic and population growth. 
Development of a scientific basis for actions to reverse these trends and sustain riverine and 
coastal ecosystem health requires quantitative models applicable at regional to global scales, 
sensitive to changes in watershed anthropogenic forcings, and capable of predicting changes 
in element ratios and nutrient forms which can modulate the impacts of nutrient loading 
on marine ecosystems. The Global Nutrient Export from Watersheds (NEWS) model, de-
signed to meet these requirements, was recently applied to past (1970) and current (2000) 
conditions, and compared to four MA future scenarios thru 2050. These scenarios integrate 
economic, social, and ecosystem processes, and represent plausible futures with contrasting 
degrees of global cooperation and of sustainability of ecosystem services. 

Sellner, K. G., Chesapeake Research Consortium, Edgewater, USA, sellnerk@si.edu;
Harding, L. W., UMCES-Horn Point Laboratory, Cambridge, USA, larry@hpl.umces.edu
NUTRIENT IMPACTS ON THE CHESAPEAKE AND ITS SUB-ESTUARIES:  
RESILIENCE (?) AND RECOVERY (SLOW TO UNDETECTABLE)
Nutrient loads to the Chesapeake and its primary tributaries have increased over the past 
200 years, resulting in eutrophic conditions throughout the mainstem of the Bay and 
some of the lower reaches of its principal tributaries. Analyses of long-term records for 
discharge, nutrient loads, land use, and plankton responses suggest substantial temporal 
and spatial expansion of the spring diatom bloom and associated bottom water hypoxia 
and anoxia. Nutrient reduction strategies in the basin have resulted in modest reduc-
tions in nutrient loads for some systems, but limited detectable plankton responses. 
Phytoplankton biomass and productivity remain high, with phytoplankton blooms ob-
served in all seasons, driven by local/regional meteorology and accompanying responsive 
circulation. ‘Resilience’ of the plankton community is best depicted in recurrent annual 
patterns of eutrophic assemblages and productivity with ‘recovery’ to a new state unlikely 
unless nutrient loads are dramatically reduced, far beyond the small reductions imple-
mented in the Bay’s watershed in the last 25 years. Implications of these conclusions, 
relative to projected population growth and climate change, suggest that ‘recovery’ will 
remain ever more elusive in the current century.

Selph, K. E., University of Hawaii at Manoa, Department of Oceanography, Honolulu, HI, 
USA, selph@hawaii.edu;

Measures, C. I., University of Hawaii at Manoa, Department of Oceanography, Honolulu, 
HI, USA, chrism@soest.hawaii.edu;

Apprill, A., University of Hawaii at Manoa, Department of Oceanography, Honolulu, HI, 
USA, apprill@hawaii.edu;

Brown, M. T., University of California Santa Cruz, Ocean Sciences Department, Santa 
Cruz, CA, USA, mattb@ucsc.edu;

Hiscock, W. T., University of Hawaii at Manoa, Department of Oceanography, Honolulu, 
HI, USA, hiscock@hawaii.edu;

Hatta, M., University of Hawaii at Manoa, Department of Oceanography, Honolulu, HI, 
USA, mhatta@hawaii.edu;

Yang, J. J., University of Oxford, Department of Earth Sciences, Oxford, OXI 3PR, United 
Kingdom, jingjing.yang@earth.ox.ac.uk

WINTER AND SUMMER COMPARISONS OF PHYTOPLANKTON AND TRACE 
METAL DISTRIBUTIONS AROUND THE SOUTH SHETLAND ISLANDS, 
ANTARCTICA
Two expeditions in the Drake Passage, near Elephant Island and the South Shetland 
Islands, were conducted in summer 2004 and winter 2006. Phytoplankton abundance 
(flow cytometry) and dissolved trace metal (Fe, Mn) distributions (flow injection analyses) 
were determined. Fe and Mn distributions were consistent with natural fertilization by 
island-based shelf sedimentary sources, advecting into Antarctic Circumpolar Current 
(ACC) waters. In summer, phytoplankton abundance in Fe-poor ACC waters was ˆ2,000 
cells/ml, whereas at stations where Fe-rich shelf and ACC waters mixed, cell abundances 
were as high as 10,000 cells/ml. Mixed layer depths were essentially the same (50 m) at 

both ACC and mixed water stations. In winter, overall phytoplankton abundance was 
much lower than in summer, yet opposite to the spatial patterns found in summer. Winter 
phytoplankton abundance was elevated in Fe-poor ACC waters (ˆ1,100 cells/ml, mixed 
layers 120 m), relative to Fe-rich shelf-influenced waters (ˆ650 cells/ml, mixed layer 200 
m). Thus, it appears that shallow mixed layer depths and relief of Fe-limitation by the 
mixing of Fe-rich shelf waters with Fe-poor ACC waters are both required to allow phyto-
plankton growth.

Sempier, T. T., Mississippi State University, Starkville, USA, tat62@colled.msstate.edu;
Walker, S. H., The University of Southern Mississippi-J.L. Scott Marine Education Center, 

Ocean Springs, USA, sharon.walker@usm.edu;
Thompson, N. L., Mississippi State University, Starkville, USA, nt65@colled.msstate.edu;
Hare, R. D., Mississippi State University, Starkville, USA, Dwight.Hare@rcu.msstate.edu
TEACHER PERCEPTIONS OF THE CENTERS FOR OCEAN SCIENCES 
EDUCATION EXCELLENCE:CENTRAL GULF OF MEXICO
The Centers for Ocean Sciences Education Excellence:Central Gulf of Mexico (COSEE:
CGOM) is a collaboration between several colleges, museums, aquariums, and science 
centers in five Gulf states. It is one of ten COSEE centers in the nation dedicated to pro-
moting best practices in ocean science education. COSEE:CGOM conducts a series of 
summer institutes in which teachers receive professional development and work closely 
with scientists to create lesson plans to implement in their classrooms. The study ad-
dressed teachers’frequency of use of lesson plans, the perceived effectiveness of lesson 
plans, and the teachers’perceptions of collaborating with research scientists in the creation 
of lesson plans. Statistical analysis of an online survey, analysis of interviews with teachers, 
and evaluation of lesson plans help to determine the effectiveness of curriculum imple-
mentation in secondary classrooms. Finally, the study addressed teachers’varying opinions 
of how to successfully implement curriculum to improve students’scientific reasoning 
abilities. Findings describe how teachers are using lesson plans, their attitude toward part-
nering with scientists, and their efforts to improve ocean literacy. Suggestions for future 
research and successful teacher/scientist collaboration are discussed. 

Sen, A., Westwood High School, Austin, USA, ayon@ig.utexas.edu;
Scott, R. B., The University of Texas at Austin, Austin, USA, rscott@ig.utexas.edu;
Arbic, B. K., The University of Texas at Austin, Austin, USA, arbic@ig.utexas.edu
ENERGY DISSIPATION RATE OF DEEP-OCEAN GEOSTROPHIC FLOWS BY 
QUADRATIC BOTTOM BOUNDARY LAYER DRAG
The global energy dissipation rate of abyssal geostrophic flows by quadratic bottom 
boundary layer drag is estimated in three ways.  First, an average over the dissipations 
computed from the velocity outputs of 290 moored near-bottom current meters is mul-
tiplied by the World Ocean area.   Second, satellite altimetry data, which provide near-
global coverage of surface geostrophic velocities (assumed to have spatial distributions 
similar to those of bottom velocities), is used to adjust for the bias due to the sparse spatial 
coverage of the moorings.  Third, a least-squares fit for the relationship between bottom 
and surface flows, computed over the mooring locations, is combined with altimetry-de-
rived surface velocity maps to estimate maps of bottom flows.  All three methods suggest 
that at least 0.2 TW ofthe wind-power input into geostrophic flows is dissipated in deep 
water by quadratic bottom drag.  Implications for the oceanic overturning circulation, and 
for geostrophic eddy dynamics, are briefly discussed.

Seo , G. H., Chonnam national university, Oceanography, Gwang Ju , Republic Of Korea, 
bbinzil1324@hanmail.net;

Kim , S. I., Oregon State University, College of Atmospheric and Oceanic Sciences, 
Oregon, USA, herster00@yahoo.com;

Choi , B. J., Kunsan National University, Oceanography, Kunsan, Republic Of Korea, 
bjchoi@kunsan.ac.kr;

Cho , Y. K., Chonnam national university, Oceanography, Gwang Ju , Republic Of Korea, 
ykcho@chonnam.chonnam.ac.kr;

Kim , Y. H., Korea Ocean Research & Development Institute, Ansan, Republic Of Korea
DATA ASSIMIATION INTO REGINAL OCEAN MODELING SYSTEM OF THE 
NORTHWEST PACIFIC MARGINAL SEAS BY USING ENSEMBLE KALMAN 
FILTER: IDENTICAL TWIN EXPERIMENT
Data assimilation scheme strives to determine the optimal state of a system from a set of 
incomplete and inaccurate observation. Ensemble Kalman Ffilter (EnKF) of data assimila-
tion is implemented into the Regional Ocean Modeling System (ROMS) configured for 
the Northwest Pacific Marginal Seas. The regional model has 0.25 horizontal grid resolu-
tion and 20 sigma levels in the vertical, and includes the East China Sea, the Yellow Sea, 
the East/Japan Sea and Northwestern part of the Pacific Ocean. The main focus on this 
study is to assess the performance and the capabilities of the EnKF before assimilating real 
observations by the identical-twin experiments, which is a useful tool for both operational 
assimilation and observing system design, prior to actual measurements. In these experi-
ments, we obtain the true state from single model integration with the ECMWF atmo-
spheric forcing and boundary conditions with the ECCO. Pseudo-observations of SST are 
obtained by adding (identically independently distributed) white noise with mean zero and 
variance equal to 5% of the temporal mean state to the truth at 30 observational locations 
every 10 days. The comparisons between the truth and the estimations from both non-as-
similating and assimilating results are beneficial in setting up an effective configuration for 
the assimilation of real data in near-real time situation.
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Serpa, D., IPIMAR, Olhao, Portugal, dserpa@cripsul.ipimar.pt;
Falcao, M., IPIMAR, Olhao, Portugal
Duarte, P., CEMAS, Porto, Portugal
Fonseca, C., FCMA, Faro, Portugal
Vale, C., IPIMAR, Lisboa, Portugal
EVALUATION OF AMMONIUM AND PHOSPHATE RELEASE FROM INTERTIDAL 
AND SUBTIDAL SEDIMENTS OF A SHALLOW COASTAL LAGOON (RIA 
FORMOSA - PORTUGAL)
Since benthic fluxes are influenced by sediment grain size, temperature and other induced 
changes, there is a spatial and temporal variability in sediment-water exchanges in most 
coastal environments. The aim of the present study was to quantify the annual amount 
of NH4+ and HPO42- exported from intertidal-muddy and subtidal-sandy areas in order 
to evaluate their contribution to the lagoon nutrient budget. Porewater NH4+ profiles 
evidenced a peak in the top-most muddy sediment (380 µM) suggesting higher mineral-
ization rate when oxygen is more available, while maximum HPO42- concentration (113 
µM) occurred in the sub-oxic layer probably due to phosphorus desorption under reduced 
conditions. In organically poor sandy sediments, porewater concentrations were always 
lower than in muddy sediments. Studies developed in this lagoon have shown that N and 
P entering the system are quickly removed by primary producers, what might explain the 
low NH4+ (< 4 µM) and HPO42- levels (< 2 µM) in overlying water. These values, 2 to 3 
orders of magnitude lower than those found in porewater lead to concentration gradients 
that drives sediment-water exchanges. Diffusive fluxes predicted by a mathematical model 
based on geochemical processes, were higher during summer, in both muddy and sandy 
sediments, while during lower temperature periods fluxes were 3 to 4 times lower. Based 
on simulated nutrient effluxes, the estimated annual amount of NH4+ and HPO42- ex-
ported from intertidal areas was 3 times higher than that released from subtidal areas (22 
ton y-1 - NH4+; 2 ton y-1 - HPO4-2), emphasizing the importance of tidal flats for the 
high productivity of the lagoon.

Sevadjian, J. C., University of Hawaii, Honolulu, USA, sevadjia@hawaii.edu;
McManus, M. A., University of Hawaii, Honolulu, USA, mamc@hawaii.edu;
Pawlak, G., University of Hawaii, Honolulu, USA, pawlak@hawaii.edu;
Greenlaw, C. F., University of Texas, Seguin, USA, cgreenlaw@the-cia.net
THE INFLUENCE OF PHYSICAL STRUCTURE AND SHOALING INTERNAL TIDES 
ON THIN PLANKTON LAYERS IN MAMALA BAY, HAWAII.
Plankton distributions in coastal environments have recently been observed to temporar-
ily congregate in vertically thin layers. This work will present for the first time the observa-
tions of thin layers on the south shore of Oahu, Hawaii. We investigated the formation, 
displacement, and dissipation of these thin layers as a function of physical structure 
in the water column, and periodic events forced by shoaling internal tides. Acoustic 
Doppler Current Profilers (ADCPs) were used to measure currents and backscatter. One 
ADCP was calibrated to output absolute volume scattering strength from zooplankton. 
Thermistor chains measured internal wave propagation, and an autonomous profiler 
resolved physical structure. Recurring high frequency internal waves were found to verti-
cally displace thin layers, but not to dissipate them. Abrupt current reversals either dis-
sipated or advected thin layers in most cases. Clearly, thin plankton layer characteristics in 
Mamala Bay are affected by physical structure and events.

Severinghaus, J. P., University of California San Diego, La Jolla, USA, jseveringhaus@ucsd.edu;
Kawamura, K., National Institute of Polar Research, Tokyo, Japan, kawamura@nipr.ac.jp
HEAVY NOBLE GASES AS TRACERS OF PAST AIR CONVECTION IN ICE CORE 
RECORDS
Argon, krypton, and xenon abundances and their isotope ratios are diagnostic of turbulent 
mixing (eddy diffusion), in a number of distinct environmental settings.  Here we outline 
recent progress made in measurement techniques and show applications to deciphering 
the paleoclimate record from trapped air in ice cores.  These records include past mean 
ocean temperature (from atmospheric krypton abundance via solubility), local ice sheet 
surface temperature, indirect records of mechanical disruption of the firn stratigraphy by 
crevassing and thermal contraction cracks, and phasing of atmospheric CO2 and tem-
perature variations, all of which are affected by air convection in the firn layer (snowpack) 
on top of polar ice sheets.  We find a modern zone of deep air convection 25-30 m thick 
in the firn at the Megadunes site, central  Antarctica, which demonstrates these heavy 
noble gas fractionation patterns and allows calibration of the ice core record.  Recent noble 
gas results from firn air studies at the WAIS Divide site, West Antarctica, and Greenland 
Summit will be discussed.

Severmann, S., University of California - Riverside, Dept of Earth Sciences, Riverside, CA 
92521, USA, silke.severmann@ucr.edu;
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THE BENTHIC FLUX OF IRON FROM RIVER-DOMINATED CONTINENTAL 
SHELVES OF THE NORTH PACIFIC
We present benthic iron flux data from two river-dominated regions along the Oregon-
California continental shelf. Multiple sites along the Eel and Umpqua River margins were 
occupied in Spring and late Summer of 2007. In Spring benthic oxygen fluxes ranged 
between 2-6 mmol m-2 day-1. Benthic iron fluxes range from ≈90 µmol m-2 day-1 to ≥500 
µmol m-2 day-1, with fluxes generally being higher near the Eel River. These values are 
more than a factor of four greater than non-river dominated California margin benthic 
iron fluxes (Elrod et al., GRL 2004). We tentatively speculate that the difference in benthic 
iron flux is driven by the greater availability of reactive iron within the Eel river sediments. 
Further, we observe a trend towards exponentially larger iron fluxes as oxygen is depleted 
within the benthic flux chambers. This result suggests that iron fluxes in excess of 1000 
µmol m-2 day-1 occur when oxygen concentrations are low. Preliminary data for samples 
collected in September 2007 indicate that oxygen fluxes were 40-80% greater in late sum-
mer than springtime values. Iron fluxes at both locations are, however, mostly lower com-
pared to springtime fluxes, possibly indicating that the reactive sedimentary iron pool has 
become depleted over the summer.

Shackeroff, J. M., Duke University Marine Lab, Beaufort, USA, js4@duke.edu
HISTORIC, HUMAN DIMENSIONS OF CORAL REEF ECOSYSTEMS: 
CONTRIBUTIONS TO MARINE ECOSYSTEM-BASED MANAGEMENT
Marine ecosystem-based management (EBM) is regarded as a promising solution to 
degradation across many marine ecosystems, largely because it recognizes oceans as com-
plex, adaptive, social-ecological systems (SES) and encourages managing for resilience. 
Conventionally, focus has been on ecological or social systems, rather than integrating the 
two; thus details and approaches to managing connectivity in SESs are rather lacking. This 
research intends to provide managers practical tools for integrating human and ecologi-
cal dimensions, by working with diverse experts in the local community. It investigates 
historical ecology and human dimensions on Kona Coast, Hawaii’s coral reef ecosystems 
by coupling approaches from both biophysical and social sciences. Investigations of SES 
dynamics and co-evolution were conducted through interviews and participant observa-
tion with local ocean experts: Native Hawaiians, fishers, divers, aquarium collectors, 
scientists, conservationists, and others. Ocean experts’observations and perceptions of 
change unravel an 80-year ecosystem-level history, from watersheds to pelagics. Findings 
reveal experts’beliefs about key sources of disturbance and renewal; diverse cultural values 
of oceans; distinct ecological knowledge systems; and potential sources of cooperation 
and conflict. Finally, research indicates several SESs operate in concert that are undergoing 
similar social regime shifts in response to local and remote ecological disturbances.

Shaked, Y., Hebrew University and InterUniversity Inst. for Marine Sciences, Eilat, Israel, 
yshaked@vms.huji.ac.il

IRON REDOX DYNAMICS IN THE SURFACE WATERS OF THE GULF OF AQABA, 
RED SEA
In situ measurements of Fe(II) concentrations and oxidation kinetics were conducted 
regularly during an eighteen months period in the highly irradiated warm surface waters of 
the Gulf of Aqaba, Red Sea. Rapid photo-reduction and oxidation rates (up to 200 pM per 
minute) were documented, with subsequent high turnover rates (10-30 per day) and modest 
Fe(II) concentration (20-400 pM). Fe(II) oxidation is governed by molecular oxygen through-
out most of the year, while photo-generated short lived oxidants such as hydrogen peroxide 
became significant following an intensive algal spring bloom. Photoreduction rates varied 
substantially with highest values in the autumn, despite the fact that seasonal variations in the 
irradiation flux and the total and filtered iron concentrations were quite small. We suggest 
that aerosol dust deposition and intensive re-working of particulate iron in the stratified upper 
waters are responsible for the enhanced autumn photo-reduction rates.

Shang, S. L., Xiamen University, Xiamen, China, slshang@xmu.edu.cn;
Sun, F. Q., Xiamen University of Technology, Xiamen, China, fengqinsun@xmu.edu.cn;
Zhang, C. Y., Xiamen University, Xiamen, China, cyzhang@xmu.edu.cn;
Shang, S. P., Xiamen University, Xiamen, China, spshang@xmu.edu.cn
INTER-COMPARISON OF REMOTE SENSING SEA SURFACE TEMPERATURE 
PRODUCTS DERIVED FROM MULTI-SENSORS IN THE CHINA SEA
The consistency of the AVHRR/MODIS/TMI SST products are evaluated for waters in China 
Sea and nearby West Pacific regions [111-130E, 12-32N], in particular to seven sub-regions 
(Taiwan Strait (TWS), East China Sea (ECS), South China Sea (SCS), Kuroshio water, and 
three other West Pacific areas that have the same longitude as the ECS, Kuroshio and SCS 
sub-regions). For the West Pacific waters, the difference among the three SST products is 
within Â±0.2C and the rms is within 0.4C with little difference in the two infrared SST values. 
Differences are relatively larger in the China Sea. For example, for the SCS, the infrared values 
are always higher (~0.2C) than that from microwave; for the ECS, AVHRR SST differs by -0.24C 
and -0.07C (rms values are 0.74C and 0.9C) when compared with SST from MODIS/TMI, 
respectively. In one word, there is no obvious difference among the three SST products in the 
China Sea and its adjacent regions. However, the SSTs show large differences for frontal areas 
and/or areas seriously affected by clouds, with larger differences appear in Winter/Spring.

Shank, B. V., Boston University, Boston, USA, burtonshank@gmail.com;
Kaufman, L., Boston University, Boston, USA, lesk@bu.edu;
Gopal, S., Boston University, Boston, USA, suchi@bu.edu
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SPATIAL VARIATION IN CORAL DISEASE ON THE MESOAMERICAN BARRIER 
REEF: BIOLOGICAL AND ENVIRONMENTAL CORRELATES
We examined the prevalence of Yellow Band (YBD) and Dark Spots (DSD) coral diseases 
on the Mesoamerican Barrier Reef system in Belize.  Infection rates were recorded at four 
locations that represent a spectrum of habitat qualities with one oceanic atoll, two barrier 
reef sites, and one lagoonal site. We observed strong spatial variation on a scale of 10’s 
of kilometers with both diseases markedly higher at one barrier reef site than the other 
three sites.  Multiple regression using common indicators of reef health as well as variables 
from principle component analysis of fish and benthic assemblages improved the models 
slightly but most of the variance was still spatial in nature.  We postulate that the high 
incidence of disease at this site is caused by periodically low water quality due to seasonal 
high exposure to continental run-off, and its location within a regional gyre.  Our observa-
tions are consistent with a broad pattern of differential coral morbidity at sites subject to 
chronic stress.  Reduction of local anthropogenic stressors could greatly improve coral reef 
health even in the face of global climate change.

Shank, G. C., University of Texas at Austin - Marine Science Institute, Port Aransas, TX, 
USA, shank@utmsi.utexas.edu;
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LINKING WATER COLUMN DISSOLVED ORGANIC MATTER AND CORAL 
MICROBIAL COMMUNITIES
Coral reefs in the FL Keys have experienced a significant decrease in coral cover over 
the past few decades with most reefs currently exhibiting <10% overall coral cover.  
Environmental factors routinely examined for their impact on coral vitality include nutri-
ents, turbidity, water temperature, and light availability.  We are evaluating water column 
DOM variability near reefs throughout the middle and lower Keys and investigating the 
direct relationship between microbial communities within corals’surface mucopolysac-
charide layer and ambient water column DOM conditions.  In the middle and lower Keys, 
DOC concentrations can range from <100-300 uM C at nearshore patch reefs and from 
<100-200 uM C along the reef tract.  Variability in the magnitude of the DOM pool is 
strongly correlated with daily and seasonal pulses of FL Bay discharge, but local DOM 
sources become important during periods of decreased flow from FL Bay.  Additional 
data indicates that the bioavailability of DOM emanating from FL Bay is enhanced by 
photochemical breakdown of its higher MW pool.  We are investigating whether bacterial 
communities associated with corals are stimulated by DOM that is bioavailable to water 
column microbes. (Although this work was reviewed by EPA and approved for publica-
tion, it may not necessarily reflect official Agency policy).

Shank, L. M., Central Washington University, Ellensburg, USA, shankl@cwu.edu;
Johansen, A. M., Central Washington University, Ellensburg, USA, johansea@cwu.edu
ATMOSPHERIC TRACE METAL AND LABILE IRON DEPOSITION FLUXES TO 
THE EQUATORIAL PACIFIC OCEAN DURING EUCFE2006
In the equatorial Pacific Ocean iron limitation persists despite the existence of the equato-
rial undercurrent (EUC) which carries high loads of nutrients.  Deposition of atmospheric 
particles may constitute another important pathway for which iron is delivered to this 
remote ocean, where only sparse atmospheric data exists.  We collected aerosols between 
Hawaii and Papua New Guinea during the EUCFe cruise (R/V Kilo Moana, Aug-Oct 
2006) as part of the larger campaign to characterize the various iron sources to this region.  
A high-volume cascade impactor operating at 760 L min-1 was used to resolve aerosols in 
four size fractions, thus enabling greater temporal and spatial resolution in flux estimates.  
Samples were digested and analyzed by Inductively Coupled Plasma Mass Spectroscopy 
(ICP-MS) and long pathlength absorbance spectroscopy for trace metals and iron specia-
tion, respectively.  Data is interpreted with principal component analysis and HYSPLIT air 
mass back trajectories.
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INTERACTION OF FLUID CHEMISTRY AND MICROBIAL BIOFILMS ON LARVAL 
SETTLEMENT AT HYDROTHERMAL VENTS ON THE EAST PACIFIC RISE AND 
THE GALÁPAGOS RIFT
Biologists have proposed that the chemical compositions of vent fluids serve as settlement 
cues for fauna to colonize hydrothermal vents along mid-ocean ridges; however, the hy-
pothesis remains largely untested.  In addition, microbial community composition in vent 
fluids and the development of microbial biofilms at vent openings are expected to vary in 
response to vent fluid chemistry, and may facilitate or inhibit the settlement of invertebrate 
species.  We are conducting time-series in situ experiments examining patterns of inver-
tebrate colonization coincident with assessments of fluid chemistry and microbial com-

munity structure at different temporal scales along the East Pacific Rise and the Galápagos 
Rift.  Our objective of our integrated research is to understand biological-geochemical 
interactions during initial colonization of basalt at deep-sea hydrothermal vents through 
time-series studies that combine molecular genetic characterization of microbial commu-
nities and metazoan colonists with in situ measurements of H2, H2S, pH and temperature. 
Through these integrated studies, we have identified marked differences in short-term 
microbial community development and are evaluating the role microbial communities and 
fluid chemistry play in the initial colonization of basalt by vent-endemic organisms.

Sharp, K. H., Smithsonian Marine Station, Fort Pierce, USA, kotysharp@gmail.com
MICROBIAL ECOLOGY OF CORALS: INVESTIGATING BACTERIAL 
COMMUNITIES IN EARLY LIFE STAGES OF CARIBBEAN CORALS
Like many marine invertebrates, scleractinian corals have been shown to harbor diverse 
assemblages of microbes, but neither the specificity of these associations nor the mecha-
nisms that maintain them across host generations is well-understood. Bacterial com-
munities in planula larvae of the Caribbean corals Porites astreoides and Favia fragum 
were characterized in this study. Molecular techniques were used to identify microbes 
associated with larvae, and sequence-specific oligonucleotide primers were designed to 
survey multiple samples for the presence of particular bacterial species. Fluorescence in 
situ hybridization (FISH) and microscopy were used to localize particular species within 
the larvae and determine relative abundance of certain groups of bacteria. In contrast, 
gamete bundles from the mass-spawning corals Montastrea spp. and Acropora spp. did 
not contain bacteria or archaea. This study reveals new insight into mechanisms by which 
reef-building corals maintain specific microbial assemblages during embryogenesis and 
early development. In addition, these results present the possibility for a bacterial role in 
larval ecology of some coral species.
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FROM PHYSICS TO FISH AT THE SHELF EDGE
The shelf edge of the Celtic Sea is a site of pronounced mixing driven by the internal tide. 
The associated patch of high surface chlorophyll corresponds to remarkably focussed ac-
tivity of fishing vessels. We use direct observations of primary production, vertical turbu-
lent diffusivity, and nitrate to show that phytoplankton growth at the shelf edge responds 
to a spring-neap cycle of vertical nitrate flux driven by this mixing. At the same time flow 
cytometer, size-fractionated chlorophyll, and microscope cell counts show the shelf edge 
to be a region with a markedly different primary producer community compared to the 
adjacent open Atlantic Ocean and the Celtic Sea. Cyanobacteria dominate the thermo-
cline communities on either side of the shelf edge. At the shelf edge the narrow region 
influenced by the internal mixing is dominated by large eukaryotic phytoplankton cells. 
Thus the internal tidal mixing both fuels the shelf edge primary production with nitrate, 
and sets the physical conditions that favour a phytoplankton community more suited to 
supporting larger zooplankton and fish.

Shaw, W. J., Naval Postgraduate School, Monterey, USA, wjshaw@nps.edu;
Stanton, T. P., Naval Postgraduate School, Monterey, USA, stanton@nps.edu
VARIABILITY OF ARCTIC SUMMERTIME OCEAN-TO-ICE HEAT FLUX ALONG 
THE 2002-2007 NPS FLUX BUOY DRIFTS
The Naval Postgraduate School Autonomous Ocean Flux Buoy Program has deployed 
buoys at the North Pole Environmental Observatory each spring from 2002 through 2007.  
These buoys measure upper ocean temperature, salinity, and velocities at turbulence-
resolving scales over the course of year or so as they are carried southward towards and 
through Fram Strait with the Transpolar Drift.  Ocean-to-ice heat fluxes are estimated 
using a bulk method in which the flux is proportional to the product of the interface fric-
tion speed and the departure of temperature from the freezing point.  The temperature 
departure is directly measured and the friction speed is estimated from measured ice ve-
locity using Rossby similarity theory.  Over the six years of observation, summer-averaged, 
ocean-to-ice heat fluxes varied between 9.3 and 4.3 W m-2, which when integrated over 
the summer season correspond to basal ice melts between 0.50 and 0.23 m.  Summer-
averaged fluxes were large in 2002 and 2003, small from 2004 to 2006, and large again in 
2007.  There are no obvious relationships between satellite-determined sea ice concentra-
tion and the summer ocean-to-ice heat flux, from which we conclude that the observed 
variability is most likely due to changes in ice thickness.
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COASTAL OCEAN SURFACE CURRENT RESPONSE TO HURRICANE JEANNE 
DETECTED BY WERA
In September 04, hurricane Jeanne made landfall in South Florida as a category 2 storm. 
During this period, Jeanne excited an energetic coastal current response as measured by 
a dual station Wellen Radar (WERA) deployed as part of the ONR-sponsored Southeast 
Atlantic Coastal Ocean Observing System. An eastward current response of 1 m s-1 
emanated from the Biscayne Bay where offshore surface winds approached 25 m s-1. This 
current response forced an eastward bulge of ≈ 100 km2 resulting in an offshore Florida 
Current meander. Given fetch-limited conditions and the fact that the measurements were 
acquired along the southern side of Jeanne, these data suggest that WERA can certainly 
remain operational for winds up to 25 m s-1, and perhaps even larger if the array sites can 
be hardened to withstand higher winds. Using the evolution of the forced surface cur-
rents and winds at Fowey Rocks, the surface drag coefficient is estimated from the forced 
shallow water equations. These high-resolution surface current measurements provide an 
approach to infer the wind stress input under hurricane conditions.
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NOWCAST/FORECAST AND CLIMATOLOGICAL STUDIES OF THE 
OCEANOGRAPHY IN THE US SOUTH ATLANTIC BIGHT (SAB): DOWNSCALING 
FROM HYCOM TO A COASTAL FINITE ELEMENT MODEL
We describe the status of our nowcast/forecast system and the hydrographic and circulation 
climatologies for the US SAB.  We examine model solutions on weekly time scales as well 
as their seasonal climatology forced locally by WRF/NMM meteorology and with offshore 
(downscaled) conditions imposed from HYCOM solutions.  The sub-regional (coastal) high-
resolution circulation model is a recently developed baroclinic, parallelized version of ADCIRC.  
The coastal model domain covers the region from Cape Canaveral to Delaware Bay and ranges 
in resolution from 1/12th of a degree in the offshore, consistent with HYCOM, and increases 
shoreward from the shelfbreak. The relative role of the Gulf Stream and its forcing on the shelf 
circulation is considered, and compared to solutions forced only with local meteorological con-
ditions.  We evaluate model solutions in terms of their hydrographic variability as well as their 
Lagrangian characteristics, i.e., their dispersion and retentive properties. The coastal simulation 
results are compared with high frequency radar surface velocities and subsurface observations 
from fixed, offshore platforms collected by the SEACOOS/NCCOOS projects.

Shcherbina, A. Y., Applied Physics Lab., University of Washington, Seattle, USA, ashcher-
bina@apl.washington.edu;

Gawarkiewicz, G. G., Woods Hole Oceanographic Institution, Woods Hole, USA, ggawar-
kiewicz@whoi.edu

WINTER WIND-DRIVEN BUOYANCY FLUX AND DYNAMICS OF CAPE COD 
COASTAL CURRENT
We investigate the combined effect of cooling and wind-driven buoyancy flux (WDBF) on 
a buoyant coastal current using observations and process modeling. A plume of relatively 
fresh water on the shelf east of Cape Cod, MA is part of the system of coastal currents 
in the western Gulf of Maine. The evolution of the Outer Cape Cod Coastal Current 
(OCCC) has been studied over the course of three winters (2005-2007) using moored, 
shipboard, and autonomous underwater vehicle (AUV) observations. The buoyant coastal 
current has been shown to persist over the winter despite the destructive effects of sea-
sonal cooling. WDBF plays an important role in the frontal zone at the offshore outcrop 
of the coastal current. With the moderately strong surface density gradients observed in 
the OCCC, this flux can substantially exceed the buoyancy loss due to cooling, especially 
during intense winter storms. Evidence of deep convection associated with strong negative 
WDBF during downwelling-favorable winds was clearly seen in the moored observa-
tions. We present the results of a numerical process modeling of the effect of wind-driven 
buoyancy advection on the coastal current dynamics. The simulation shows the evolution 
of wind- and buoyancy-driven cross-shelf overturning circulation in response to surface 
cooling and episodic storm events. Emergence of a complex multi-cell structure of the 
overturn emphasizes the impact of the buoyant coastal current on the shelf dynamics.

Shearer, T. L., Georgia Institute of Technology, Atlanta, USA, tonya.shearer@biology.
gatech.edu

RANGE EXPANSION OF AN INTRODUCED CORAL: INVESTIGATING THE 
SOURCE AND ECOLOGICAL IMPACT OF THE INVASION
The introduction of non-native species can have devastating impacts on natural ecosys-
tems and can result in severe economic costs. A population genetics approach to studying 
marine invasions is emerging as a valuable tool to address risk management, identify 

source populations, determine the means of introduction and predict persistence and 
ecological impacts. Such an approach is being used to evaluate the dynamics and impact 
of the human-mediated introduction of the orange cup coral, Tubastraea coccinea, in-
troduced into the Caribbean and subsequently into Florida, including the Florida Keys 
National Marine Sanctuary. As observed with many introduced species, T. coccinea can 
proliferate rapidly, due to production of asexual larvae, and appears to exclude native 
organisms on particular substrates likely causing a loss of biodiversity. Genetic analyses 
are being utilized to identify the potential source populations and evaluate levels of genetic 
diversity and clonal structure. Ultimately, the genetic analysis of the introduction and 
range expansion of this coral will be used to model biological connectivity throughout the 
Caribbean and Gulf of Mexico.

Sheen, K. L., University of Cambridge, Cambridge, United Kingdom, kls47@cam.ac.uk;
White, N., Univeristy of Cambridge, Cambridge, United Kingdom, nwhite@esc.cam.ac.uk;
Hobbs, R. W., University of Durham, Durham, United Kingdom, r.w.hobbs@durham.ac.uk
IMAGING THE THERMOHALINE STRUCTURE OF THE SOUTH ATLANTIC 
OCEAN
Seismic reflection profiling has been used to capture snapshots of ocean fine structure 
in the largely unchartered South Atlantic Ocean using a gridded survey of legacy seis-
mic data from the Falkland Trough. The area is of oceanographic interest as Antarctic 
Intermediate Water (AAIW) underlain by Upper Circumpolar Deep Water (UCDW) 
from the Antarctic Circumpolar Current follow the Sub Antarctic Front route around 
the trough to the Argentinian Basin after exiting Drake Passage. Finestructure imaged in 
the data occurs dominantly in the boundary layer between the AAIW and UCDW while 
transparent seismic regions reflect a more uniform thermohaline character. Disrupted re-
flections along the slope boundaries reveal displacements due to internal waves produced 
by wave reflection and generation processes as water loops around the trough, flowing to 
the West at it’s Southern edge and to the East along the Northern trough boundary. The 
survey was shot partly in January and partly in April and differences in the acoustic data 
provide an interesting insight into the temporal variability of the water masses.

Shen, C. Y., Naval Research Laboratory, Washington, D.C., USA, colin.shen@nrl.navy.mil;
Evans, T. E., Naval Research Laboratory, Washington, D.C., USA, thomas.evans@nrl.navy.mil;
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THREE-DIMENSIONAL MODELING OF  INTERNAL SOLITON PROPAGATION IN 
THE ASIAEX AREA
Internal solitons are prominent recurrent features in Synthetic Aperture Radar (SAR) 
images of the South China Sea (SCS).  During the field experiment ASIAEX 2001, the SAR 
imagery showed a strong soliton packet passing over the SCS shelf/slope area, coincident 
in time and location with moored CTD measurements of the passage of a soliton packet.  
We have conducted a three-dimensional numerical simulation of internal soliton propaga-
tion for the same region to see the extent to which these observations can be modeled and 
to gain some insights into soliton propagation over realistic two-dimensional bathymetry. 
The initial condition is a depression soliton of  ~150 m in amplitude and ~2 km in width 
in 1 km deep water and ~135 km from the shelf.  The result shows the shoaling soliton 
gradually loses its speed, and at the same time the along-shelf bathymetric variation causes 
it to refract with a curvature similar to that shown in the SAR image.  At the shallow 
depth, a transition to a multiple-wave packet takes place similar to that observed in situ. 
(This work is sponsored by ONR.)

Dong, S., University of Miami, Miami, USA, shenfu.dong@noaa.gov;
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DEEP MIXED LAYERS AND MODE WATER FORMATION FROM ARGO FLOAT 
PROFILES IN THE SOUTHERN OCEAN
Argo float temperature and salinity profiles are used to determine the mixed-layer depth 
(MLD) in the Southern Ocean.  The deepest mixed layers are found from June to October 
in the Pacific and Indian Oceans just north of the Antarctic Circumpolar Current (ACC) 
where Antarctic Intermediate Water and Subantarctic Mode Water (SAMW) are formed. 
Examination of individual MLDs indicates that deep mixed layers are concentrated in a 
narrow surface density band corresponding to the density range of SAMW.  The deep 
mixed layers are within the region of strong wintertime cooling just to the north of the 
ACC, consistent with the idea that deep convection from wintertime cooling leads to the 
formation of mode water. Although the wintertime cooling from air-sea heat fluxes in the 
Pacific and Indian Oceans are comparable, the Indian Ocean experiences strong cooling 
from the Ekman advection, whereas the vertical entrainment in the Pacific is stronger than 
that in the Indian Ocean. Those differences suggest that the mode water formation in each 
region may be preconditioned by different processes.

Sheng, J., Univ. of Kentucky/Johns Hopkins University, Lexington, USA, jiansh@poseidon.
me.jhu.edu;
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SHIPBOARD LARGE THROUGHPUT CELL CYTOMETRY WITH CINEMATIC 
DIGITAL HOLOGRAPHIC MICROSCOPE
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A shipboard, large throughput flow cytometer based on cinematic Digital Holographic 
Microscopy (DHM) is introduced. Ability of DHM to provide 3-D volumetric imag-
ing of microorganisms over a large depth (10mm), at a spatial resolution of 1ï m in all 
directions enables us to perform cytometry without focusing. Setup consists a flow cell 
of 10x50x5mm (latter being the depth) and an in-line 10X DHM, equipped with a high-
speed camera. Collected samples are gravity-driven through the cell at 6ml/s (speed of 
120mm/s), i.e. require 166s/l. This system in conjunction with an in-situ digital holo-
graphic submersible was deployed this summer near Leo-15 to characterize content and 
concentration of marine particles being transported in turbulent boundary layer, and to 
investigate how transport is influenced by surface wave. 23 samples (700GB) were collect-
ed. Preliminary analysis shows presence of a large number of clam larvae, whose concen-
trations correlate strongly with wave phase. On-going data analysis combined with con-
current flow and concentration measurements by the holographic submersible is expected 
to elucidate interactions between migrating marine organisms and surface waves.

SHENG, Y. P., University of Florida, Gainesville, USA, pete@coastal.ufl.edu;
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AN INTEGRATED 2D/3D STORM SURGE MODELING SYSTEM FOR SIMULATING 
HURRICANE-GENERATED WAVES, CURRENTS, AND STORM SURGE
An Integrated 2D/3D Storm Surge Modeling System, CH3D-SSMS, has been developed 
and applied to simulate hurricane-generated waves, currents, and storm surge during the 
2003-2005 Atlantic hurricane seasons including Isabel, Charley, Ivan, Katrina, and Wilma. 
CH3D-SSMS consists of a coastal surge model CH3D which can be run in 2D or 3D, a 
coastal wave model SWAN, a large scale surge model (ADCIRC/UnCH3D) and a large 
scale wave model WW3. We compare 2D and 3D simulations with available observed 
wave, current, and storm surge data to answer such questions as: Do 3D models yield 
more accurate results? Are there physical processes that can only be accurately resolved 
by 3D models? Are 3D models necessary for the simulation of waves, currents or storm 
surge?  For Isabel (2003) and Ivan (2004), the 3D model yields best results (water level, 
currents, and wave) when wave-current interaction (wave-induced drag, radiation stress, 
and bottom stress) is included. In addition, the 3D model yields significant vertical current 
and vertical structure of horizontal currents and allows more accurate representation of 
marsh effects on currents and storm surge.

Shepard, A. K., Bermuda Institute for Ocean Science REU, St. Georges, Bermuda, ashepa-
rd905@hawks.rwu.edu;
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THE TEMPORAL DYNAMICS OF VIRUSES AND BACTERIOPLANKTON IN 
BERMUDA’S INSHORE WATERS AND CORAL REEF ECOSYSTEMS IMPACTED BY 
SEWAGE OUTFALL.
Microbial communities exist in high abundance and diversity in coral reef environments 
and play significant roles in nutrient cycling within the ecosystem. The effect of sewage 
plumes on the abundance of virus and bacteria populations in Bermudian coral reefs is 
unknown. Here we examine, the seasonal variations in the abundance of virus like par-
ticles (VLP) and bacteria in Bermuda’s inshore waters compared to sites near the main 
sewage outfall. To determine the affect of sewage contamination on the coral reef ecosys-
tem, the surface microlayer of Porites astreoides was examined from pristine and sewage 
outfall sites. Initial results using the nucleic acid stains, SYBR green I and DAPI, show that 
concentrations of VLP and bacteria in the water column varied spatially and temporally. 
Concentrations were lowest (4.6E09 VLP/L, 4.7E08 bacteria/L) in winter months in the 
outer lagoon. Concentrations were highest (3.2E10 VLP/L, 3.3E09 bacteria/L) in late 
summer in a restricted marina. The sewage outfall site had elevated concentrations of VLP 
and bacteria in the water column (5.3E09 VLP/L, 1.1E09 bacteria/L) and the coral surface 
microlayer (8.0E10 VLP/L,1.8E10 bacteria/L).

Sheridan, M. M., Bodega Marine Laboratory, UC Davis, Bodega Bay, USA, mmsheridan@
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SAN FRANCISCO BAY OUTFLOW PATTERNS
On every tidal cycle a large volume of water flows out of San Francisco Bay and a similar, 
although different, volume is returned. This raises the question: what happens to the water 
that does not return to the Bay? In this presentation we will present preliminary results from 
a set of studies examining the coastal impact of Bay outflow. Recently, HF-radar data has been 
used to map surface currents, water-following drifters have been deployed in Golden Gate, 
and moored temperature-salinity sensors have been deployed to monitor coastal locations. 
Low-salinity waters persist in the northern Gulf of the Farallones, but the bay outflow plume 
is only seen north of Pt. Reyes during periods of strong freshwater flow or southerly winds 
(and occasionally during relaxation of northerly winds in summer). During northerly winds, 
bay outflow is transported south but contact with the coast is minimal beyond Land’s End. 
The simple patterns indicated by these preliminary results indicate that the time-varying
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ROVER: A MOBILE PLATFORM FOR LONG-TERM DEEP OCEAN ECOLOGICAL 
RESEARCH
The Rover is a tracked vehicle capable of making long term time-series measurements at 
abyssal depths up to 6000 m. The Rover is equipped with instruments developed to study 
sediment community activity and biogeochemistry at multiple sites. Two respirometer 
chambers on the front of the vehicle measure sediment community oxygen consump-
tion. New instrumentation will include a fluorometry system to detect phytopigment 
fluorescence from fresh phytodetritus on the sediment surface, and acoustic imaging that 
will provide profiles of the underlying sediment structure. Three cameras on the Rover 
provide images of the sediment being measured and a wide-angle view of the immedi-
ate surroundings during transects. The Rover can be deployed autonomously for up to 
six months or tethered to an ocean observatory. The Rover has completed over a dozen 
autonomous test dives in the Monterey Bay and at Station M (depth 4000m) augmenting 
ongoing ecological studies. The Rover will be connected to the Monterey Accelerated 
Research System (MARS) cabled observatory in 2008 for long-term studies at bathyal 
depths in Monterey Bay, California.

Sherwin, T. J., Scottish Association for Marine Science, Oban, United Kingdom, toby.
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EKMAN DRIVEN VELOCITY PROFILES AND MIXING IN A FAST FLOWING DEEP 
WATER CASCADE IN THE NORTH ATLANTIC
The overflow of deep water across the Wyville Thomson Ridge at the southern end of the 
Faroe-Shetland Channel carries cold Norwegian Sea Deep Water down a narrow gully 
and into the Rockall Trough.  It is intermittent with maximum transports of order 2 Sv 
(making it at times a significant ocean current).  The 3D nature of the flow is emphasised.  
Its body is geostrophic, and during high flow the velocity profile is greatly sheared in the 
bottom 50 to 60 m - maximum speeds (> 1.5 m/s) are observed up to 100 m above the 
seabed.  Ekman dynamics cause a strong leftward flow (looking downstream) at the bot-
tom which is compensated by a return flow in the upper layers, the strength of which is 
revealed in animations of the velocity profile.  Small (Thorpe) scale overturns indicate 
strong mixing particularly in the lower part of the overflow.  Internal tidal currents be-
come significantly amplified during large overflow events but appear to have a marginal 
impact on bottom stress.  These processes combine to produce a distinctive water mass 
that emerges into the Rockall Trough.
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GENOME-WIDE EXPRESSION DYNAMICS REVEAL DIEL PATTERNS OF 
METABOLIC SWITCHING IN THE UNICELLULAR DIAZOTROPHIC MARINE 
CYANOBACTERIUM CROCOSPHAERA WATSONII WH 8501
Unicellular diazotrophic cyanobacteria can contribute a significant fraction of new fixed 
nitrogen in the world’s ocean. Some species/phylotypes of this group of organisms exhibit 
a diel switch of expression of some metabolic genes, yet the pattern of metabolic switching 
among the entire functional repertoire is poorly understood for any marine cyanobac-
teria. Using a whole-genome microarray, we monitored gene expression in the marine 
unicellular diazotrophic cyanobacterium Crocosphaera watsonii WH 8501. Our results 
demonstrate pronounced diel oscillations of the key metabolic pathways. Expression of 
photosynthesis and carbon fixation (i.e., Calvin cycle) genes increased during the day; 
whereas transcripts for nitrogen fixation increased at night, accompanied by an elevated 
transcription of enzymes that participate in respiration (e.g., cytochrome c oxidase), the 
urea cycle and glycogen hydrolysis. The period of cell division, occurring in the early 
morning based on flow cytometry results, was preceded by evening expression of the 
replication gene dnaA and dawn expression of genes for cell wall/cell membrane synthesis 
and cytokinesis (e.g., lpxA, ftsI, ftsZ). In a broader context, our transcriptome data strong-
ly suggest a global regulatory switch operating marked changes in cellular metabolism that 
reflect the diel cycle.

Shi, W., NOAA/NESDIS/STAR, Camp Springs, USA, wei.1.shi@noaa.gov;
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OBSERVATION OF A MASSIVE BLUE ALGAE BLOOM EVENT IN THE CHINA’S 
TAI LAKE DURING THE SPRING OF 2007 USING THE MODIS DATA
During the spring of 2007, a massive blue algae bloom broke out in the Tai Lake, one of 
the largest inland lakes in China. This massive bloom event eventually became an en-
vironmental crisis that choked off the drinking water supply for the nearby two million 
residents in Wuxi City in the China southeast region. In this presentation, we provide 
MODIS results that demonstrate the remote sensing capability for monitoring & observa-
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tion of such a massive blue algae bloom event. The MODIS data for the spring of 2007 in 
the Tai Lake have been acquired and processed for producing the lake optical and biologi-
cal products using the shortwave infrared (SWIR) atmospheric correction algorithm. It 
is necessary to process the MODIS data using the SWIR method due to consistently very 
turbid water in the Tai Lake. We also use the MODIS high spatial resolution data (0.5 and 
0.25 km) for this study, demonstrating usefulness for monitoring of the inland lake water 
quality and ecosystem changes with the high spatial resolution data. The MODIS-derived 
lake optical and biological parameters show that the blue algae bloom started in late April, 
peaked in mid-to-late May, and died down in June of 2007. The bloom has affected a large 
area in the west and the northwest Tai Lake. In the spring of 2007, the chlorophyll-a con-
centration values in the algae bloom region are usually one factor higher than the non-al-
gae bloom region, and are also significantly larger than those in the normal spring season.
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DOES TEMPERATURE STRUCTURE PHYTOPLANKTON COMMUNITY 
COMPOSITION IN THE ROSS SEA, ANTARCTICA?
The Ross Sea polynya experiences one of the largest phytoplankton blooms in the 
Southern Ocean. Energy flow potential within the Ross Sea food web is primarily set by 
diatoms and prymnesiophytes, the latter dominated by Phaeocystis antarctica.  We in-
vestigated physical, chemical, and biological factors that drive phytoplankton taxonomic 
composition and nutrient uptake in late austral spring. Principal components analysis 
(PCA) was performed on data from 2001-2005 including dissolved nutrients (N,P,Si), 
size fractionated chlorophyll, sample depth, BSi, POC, PON, temperature, and pigments. 
The temperature-based PC explained 13% of the variation in the data set, and further 
linear regressions were performed to assess the relationship between temperature and 
other biogeochemical variables. A significant relationship between increases in sea sur-
face temperature and phytoplankton nitrate removal (R2=0.76, p<0.0001) was observed.  
Additionally, P. antarctica abundance appears to be favored under colder conditions while 
diatoms are abundant when surface temperatures are higher. Significant interannual dif-
ferences in surface temperature were observed and are likely driven by changes in solar 
heating, stratification or by water mass intrusion, suggesting that physical processes may 
impact phytoplankton assemblage nutrient removal. This is an abstract of a proposed 
presentation and does not necessarily reflect EPA Policy. 
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PREDICTING THE CLIMATE CHANGE RESPONSE OF DISSOLVED AND 
COLLOIDAL TRACE ELEMENTS IN THE YUKON RIVER BASIN
In an ongoing study, dissolved and colloidal trace elements are being determined in riv-
ers and streams within the Yukon River Basin in Alaska and Canada. Within this basin, 
climate change is likely to affect landscapes, organic matter generation and transport, and 
weathering reactions, all of which can affect the trace element composition of surface 
waters. Therefore, linkages between the trace elements and controlling factors such as 
landscape and DOC are important for understanding the climate change response of the 
trace elements. For many trace elements, the chemical control can be explained generally 
by a simple model balancing organic complexation with adsorption or precipitation (for 
Fe). pH also plays a role by proton competition for binding sites. With regard to landscape, 
forest cover correlates well with dissolved Fe and DOC. Chemical and landscape relation-
ships, however, are non-linear which therefore suggests a non-linear response of trace 
elements to climate change.
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HOT SPOTS FOR EASTERN PACIFIC LEATHERBACK SEA TURTLES 
(DERMOCHELYS CORIACEA)
We describe coastal and pelagic hot spots for 46 critically endangered female leatherback 
turtles (Dermochelys coriacea) satellite-tagged during 2004-2007 at Playa Grande, Costa 

Rica. The region used by the turtles over the tracking period spanned the eastern tropical 
and South Pacific between latitudes 12°N and 40°S, and between longitude 130°W and the 
coast of Central and South America. Home-range utilization distribution maps at the 95% 
level indicated that turtles occupy an inter-nesting area of ~1.2 million km2, and a post-
nesting home range of ~13.2 million km2. Turtle movements within internesting habitats 
suggest that relatively small expansions of existing marine reserves could significantly 
enhance turtle protection. During migration, turtles moved rapidly (majority>45km/d) 
southwest through an open-ocean corridor spanning from Costa Rica past the Galápagos 
Islands. South of 10S, the turtles moved into areas of low MKE and chlorophyll. Turtle 
swimming speeds decreased (~<25km/d) and they dispersed widely, taking meandering 
paths at low speeds into a region characterized by very weak current variations, very low 
phytoplankton standing stocks, and the absence of dynamic oceanographic features.
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CATASTROPHIC SEA ICE REDUCTION IN 2007 CAUSED BY FURTHER 
ACTIVATION OF SEA ICE MOTION AND OCEAN CIRCULATION IN THE 
WESTERN ARCTIC OCEAN
The key of the initiation of the huge sea ice reduction in the summer of 2007 lies in a pre-
condition of sea ice before melt season. The clockwise Beaufort Gyre was the strongest 
since 1979, which was twice larger than that in 2005 (previous recorded minimum ice 
year), even though the anticyclonic atmospheric forcing did not show significant differ-
ence between 2004/2005 and 2006/2007 winters, suggesting less stress from the coast. 
The strengthening of sea ice motion was caused by less sea ice cover along the southern 
Queen Elizabeth Islands before melt onset, which was established by mechanical crash of 
thin multi-year sea ice existing there. By this activation of large-scale sea ice motion, thin 
first-year ice formed in the southern Canada Basin was carried north beyond 80N in the 
western part of the gyre, and relatively heavy ice in the northern Canada Basin was deliv-
ered to the south. The resultant distribution of sea ice before summer created a favorable 
condition for huge ice reduction. The activation of sea ice motion would be a catastrophic 
change in ice-ocean coupled Arctic climate.
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LOW-LEVEL WIND JETS AND THEIR MODIFICATION BY SST FRONT IN THE 
WEST OF THE TSUGARU STRAIT
We investigate responses of a coastal wind jet flowing through the Tsugaru Strait to SST front 
from a case study on 7-9 June 2003. In summertime, easterly wind blowing over the northern 
Japan often forms strong wind jets in the western exit of the Tsugaru Strait with width of 20 
km. On the other hand, the Tsushima Warm Current flows into the Tsugaru Strait and the 
current boundary forms SST front. Under this situation, easterly wind jet blows over the SST 
front along the wind jet axis. We look into the evolution and distribution of the wind jets 
in the west of the Tsugaru Strait by using high-resolution wind field from RADARSAT and 
SeaWinds. Based on the results, using meteorological numerical model MM5, the simulated 
surface wind fields are analyzed. It is found that several wind jets extends 100-200 km from 
the terrestrial gaps around the strait and that they shows diurnal variation. Along the wind 
jets, pairs of positive and negtive wind shear (curl) bands extends. By comparing an experi-
ment with constant SST field, these shear bands are intensified.

Shimotori, K., University of Tsukuba, Tsukuba, Japan, shimotori@ies.life.tsukuba.ac.jp;
Hama, T., University of Tsukuba, Tsukuba, Japan, thama@biol.tsukuba.ac.jp
EXPERIMENTAL STUDIES ON BACTERIAL PRODUCTION OF MARINE HUMIC 
SUBSTANCES
Humic substances (HS) have been known to be one of the main components of refractory 
dissolved organic matter (DOM) in the ocean. Although recent studies indicate that HS 
are produced through bacterial metabolic activities, bacterial participation in the produc-
tion of HS has not been proved experimentally. In the present study, we carried out the 
incubation experiments using marine bacterial assemblage and glucose, to elucidate the 
relationship between bacterial growth and the concentration and molecular weight com-
position of HS. A rapid decrease in dissolved organic carbon concentration was noticed 
during days 1-5 and this coincided with the increase in bacterial number. The humic-like 
fluorescence intensity (Ex/Em=335/410nm) increased in the initial 20 days and more than 
60% of the maximum on day 20 remained after 70 days. These results clearly show that 
bacteria transform labile DOM to recalcitrant HS. The size exclusion chromatography 
showed that the retention times of some peaks of natural sea water sample were identical 
with those of the incubated sample, strongly suggesting that bacteria play an important 
role as a producer of the recalcitrant DOM and HS.

Shin, C. W., KORDI, Ansan, Republic Of Korea, cwshin@kordi.re.kr;
Byun, S. K., KORDI, Ansan, Republic Of Korea;
Kim, C., KORDI;
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Lee, J. H., KORDI;
Kim, B. C., KORDI;
Hwang, S. C., KORDI;
Seung, Y. H., Inha Univ., Incheon, Republic Of Korea;
Shin, H. R., Kongju, Gonju, Republic Of Korea
SEASONAL VARIATION OF THE LOW SALINITY INTERMEDIATE WATER IN 
THE SOUTH OF SUBPOLAR FRONT OF THE EAST/JAPAN SEA
Seasonal variation of the low salinity intermediate water (East Sea Intermediate Water, 
ESIW) in the south of subpolar front of the East/Japan Sea was studied by using historical 
oceanographic data observed by the Maizuru Marine Observatory (MMO) of Japan and 
the Korea Ocean Research and Development (KORDI). To obtain the water characteris-
tics of the ESIW for isopycnal surfaces, depth, temperature and salinity of depth profile 
data were interpolated every 0.01 interval of potential density. And then the interpolated 
values were averaged at the same potential density. On the representative potential density 
of the ESIW (sigma theta=27.2), depth, potential temperature and salinity were analyzed. 
The salinity on the isopycnal surface of 27.2 sigma theta varied with seasonally in the 
south of the subpolar front (south of 38°N); high in winter and low in summer. However, 
near south of polar front the salinity was the lowest in spring and then increased with 
time. In the Ulleung Basin, the salinity was lower than the Yamato Basin and low in both 
of winter and summer. This implies that flow path and intrusion time of the ESIW into the 
two basins are different each other.

Shin, H., Korea Polar Research Institute, Incheon, Republic Of Korea, hcshin@kopri.re.kr;
Kim, H., Korea Polar Research Institute, Incheon, Republic Of Korea
CLIMATE CHANGE IMPACTS ON ANTARCTIC MARINE ECOSYSTTEM AND 
KRILL FISHERY
Life of Antarctic krill, which supports predators as well as fishery, is strongly associated 
with sea ice, inherently subjected to climate changes. Concurrent examination of sea 
ice and chlorophyll from the satellite imagery identifies a number of critical areas for 
the maintenance of krill population that undergo predictable sea ice development and 
subsequent algal blooms. Field survey and analyses of recent sea ice indicate that part of 
the Weddell Sea is more important as krill source than previously thought but the sea 
ice in the area is likely to suffer a fairly rapid decline when climate change proceeds at 
current rates. Continued loss of sea ice beyond natural variability will result in much less 
over-winter grounds available for krill population. This should drastically alter the fate 
and distribution of krill population, and hence the well-being of predators as well as the 
behavior of krill fishery. Control of fishing efforts, which is already limited in affecting the 
dynamics of krill, will do little to impact either the predators or the krill fishery in any way, 
and will be overwritten by climate changes.

Shin, K., Korea Ocean Research & Development Institute, Geoje, Republic Of Korea, 
ksshin@kordi.re.kr;

Jang, M. C., Korea Ocean Research & Development Institute, Geoje, Republic Of Korea, 
mcjang@kordi.re.kr;

Kim, W. S., Korea Ocean Research & Development Institute, Ansan, Republic Of Korea
SEASONAL CHANGES OF VERTICAL  DISTRIBUTION OF MESOZOOPLANKTON 
IN THE KOREA STRAIT
The profile of a fixed site at station M (34.77 N, 129.13 E) in the Korea Strait was studied 
from March 2006 to February 2007 to understand the relationship between the annual 
pattern of thermal stratification and the seasonal variation of mesozooplankton composi-
tion. Environmental factors such as temperature, salinity and chlorophyll a, which strongly 
influence the proliferation and diversity of mesozooplankton were also investigated. The 
population of copepod was the largest among mesozooplankton groups. There were 27 
genera and 66 species of copepods. Mesozooplankton was classified into 19 groups to the 
minimum and 52 groups to the maximum during the study due to the seasonal variation 
and depth of water column. The number of mesozooplankton groups fluctuated after 
March 2006 and increased from September. The greater number of mesozooplankton 
groups was found at the lower part of water column than at the upper part. Copepod 
dominated mesozooplankton community during the study. The proportion of copepod 
among mesozooplankton groups was from 24.5% to 96.8% during the study and was 
smaller in April and May compared to the rest of study period. Dominant copepod species 
were Paracalanus parvus, P. crassirostris and Oithona similis. This study will discuss the 
influences of Kuroshio Warm Current and thermocline on mesozooplankton community 
structure. Especially indicator species for warm current will be studied.

Shiozaki, T., The University of Tokyo, Bunkyo-ku, Japan, aa67071@mail.ecc.u-tokyo.ac.jp;
Kodama, T., The University of Tokyo, Bunkyo-ku, Japan;
Takeda, S., The University of Tokyo, Bunkyo-ku, Japan;
Furuya, K., The University of Tokyo, Bunkyo-ku, Japan
CONTRIBUTION OF  N2 FIXATION TO NEW PRODUCTION IN THE WESTERN 
NORTH PACIFIC ALONG 155 OE
N2 fixation and nitrate assimilation were evaluated using 15N tracer in February and March 
2007 along 155oE meridian from the equator to 44oN in the western North Pacific. N2 fixa-
tion was observed only south of 28oN where nitrate+nitrite (N+N) were depleted below 
30 nM, ranging from 12 to 152 µmolN/m2/d. The highest N2 fixation rate was observed at 
24oN, which was accompanied by a depletion of phosphate (<10 nM), suggesting exhaus-
tion by diazotrophs. The integrated nitrate assimilation rates varied between 184 and 349 

µmolN/m2/d in the area from the equator to 24oN, and no significant latitudinal trend was 
observed. Nitrate assimilation was more active toward the north of 28oN, and N2 fixation 
became insignificant. The contribution of N2 fixation to new production (=N2 fixation 
plus nitrate assimilation) ranged from 2% to 37% with a mean of 15% in the N+N depleted 
region, and the highest contribution occurred in the central part of the subtropical gyre 
(24oN). The present results clearly show that N2 fixation is an important source of new 
nitrogen in the western North Pacific.

Shipton, J., University of Oxford, Oxford, United Kingdom, shipton@atm.ox.ac.uk;
Marshall, D. P., University of Oxford, Oxford, United Kingdom, marshall@atm.ox.ac.uk
PARAMETERISING SUBGRID-SCALE EDDIES IN AN ANISOTROPIC, ADAPTIVE 
MESH OCEAN MODEL.
The Imperial College Ocean Model (ICOM) is a finite element ocean model that uses an 
anisotropic, fully unstructured, tetrahedral mesh that can be adapted to the properties of 
the flow as it evolves. Despite the ability of such a mesh to resolve small scale eddies, it 
is still impractical, and indeed impossible, to resolve all scales of motion. At some point 
the effects of subgrid-scale eddies must be parameterised. The challenge posed by ICOM 
is that the definition of ‘subgrid-scale’ changes both across the domain and as the mesh 
adapts to the evolving flow. Here we present how the Gent-McWilliams parameterisation 
scheme can be implemented within such a model. The inclusion of this scheme is of vital 
importance as, along with an isopycnal diffusion scheme, it provides an adiabatic eddy 
closure that greatly reduces spurious mixing between water masses - a common cause of 
problems in ocean models. We will focus on the results of applying this model to an ide-
alised wind driven gyre.

Shitashima , K., Central Research Institute of Electric Power Industry, Abiko, Japan, 
shita@criepi.denken.or.jp;

Maeda, Y., CERES, Inc., Abiko, Japan, ymaeda@ceres.co.jp;
Ohsumi, T., Central Research Institute of Electric Power Industry, Abiko, Japan, ohsumi@

criepi.denken.or.jp
HYDROTHERMAL SYSTEMS AS NATURAL ANALOGUE OF CCS
Hydrothermal systems are suitable for natural analogue of a high CO2 environment in the 
ocean. Hydrothermal vent fluids are highly enriched in CO2 and the CO2 rich fluids are 
released into the ocean as a hydrothermal plume. Observation of the hydrothermal-CO2 
would provide opportunity for understanding physic-chemical behavior and diffusion pro-
cess of liquid CO2 in the ocean, and environmental assessment of oceanic high CO2 envi-
ronment. Observation of hydrothermal-CO2 droplets was carried out at the hydrothermal 
system on the Okinawa Trough. The rising CO2 droplets were tracked by an ROV, and 
pH and pCO2 in seawater near the CO2 droplets were measured during their ascent. The 
observation results suggest that the discharged hydrothermal-liquid CO2 does not cause 
pH depression to extend to a wide area. The results of pH mapping survey showed only 
localized pH depression at the CO2 venting site. At the NW Eifuku submarine volcano, 
hydrothermal-liquid CO2 dispersion was observed by using a towing multi-layer monitor-
ing system. Low pH plume of 100m high and 200m wide was detected above the summit 
of the NW Eifuku submarine volcano.

Sholkovitz, E. R., Woods Hole Oceanographic Institution, Woods Hole, USA, esholkov-
itz@whoi.edu;

Sedwick, P. N., Bermuda Institute of Ocean Sciences, St Georges, Bermuda;
Church, T. M., University of Delaware, Newark, USA
IMPACT OF ANTHROPOGENIC COMBUSTION EMISSIONS ON THE INPUT 
OF SOLUBLE IRON TO THE SURFACE OCEAN: ESTIMATES FOR THE NORTH 
ATLANTIC BASIN
The results of several recent studies challenge the reigning paradigm that continental 
soil dust provides the only significant atmospheric source of dissolved iron to the surface 
ocean.  This evidence includes correlations between the water solubility of aerosol iron 
and atmospheric loadings of elemental carbon and aluminum-normalized vanadium, 
both of which are associated with fossil-fuel combustion emissions.  These observations 
suggest that the relative solubility of aerosol iron, hence the aeolian flux of dissolved iron 
to the ocean, may be impacted by anthropogenic combustion products.  Based on our 
recent work in the Bermuda region, we have developed a method to estimate the relative 
solubility of aerosol iron from bulk aerosol concentrations of Fe, V and Al.  We apply this 
method to a large body of published data for North Atlantic sites where aerosol composi-
tions range from â€˜dusty’to â€˜anthropogenic’- Izana (Tenerife), Barbados, Bermuda, and 
Mace Head (Ireland).  Our results suggest that anthropogenic emissions contribute ~75% 
of the aeolian flux of dissolved iron to the ocean near Bermuda, and ~95% near Ireland, 
implying that human activities have profoundly affected the global iron cycle.

Shoosmith, D. R., British Antarctic Survey, Cambridge, United Kingdom, drsho@bas.
ac.uk;

Jenkins, A., British Antarctic Survey, Cambridge, United Kingdom, ajen@bas.ac.uk
OCEANOGRAPHY OF THE BELLINGSHAUSEN SEA AND IMPLICATIONS FOR 
ANTARCTIC ICE SHELVES
The Bellingshausen Sea, located in the eastern Pacific sector of the Southern Ocean, is a 
region of declining sea ice and land ice cover, partly driven by the warming regional cli-
mate. This region also differs from much of the rest of the continent as warm Circumpolar 
Deep Water (CDW), normally found only in the Antarctic Circumpolar Current, floods 
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the continental shelf. CDW is around 3°C warmer than the surface freezing point and 
when it has access to the base of an ice shelf, high melt rates result. In early 2007, we 
undertook an intensive observational program to investigate the oceanographic regime 
of the Bellingshausen Sea. A number of CTD sections were occupied, including across 
troughs that are thought to act as conduits for CDW on-shelf transport, and across the 
fronts of the floating ice shelves. Results will be presented and discussed in the context of 
CDW transport from the shelf break to the ice shelves, and the impact of this circulation 
on the ice shelves.

Shostell, J. M., Penn State University Fayette, Uniontown, USA, Joseph.Shostell@gmail.com;
Hoch, M. P., Penn State University York, York, USA, mph13@psu.edu
LONG TERM ASSESSMENTS OF STREAM ECOSYSTEM HEALTH WITHIN A 
WATERSHED IMPACTED BY HIGH POPULATION GROWTH RATES
We compared the findings of two biotic and physicochemical surveys conducted thirty 
years apart at impaired sites within the South and East Codorus Creek Branches of the 
Susquehanna River Watershed. Species richness and the number of intolerant species 
dramatically decreased during the three decades at both sites.  Although there were minor 
decreases in diversity within the East section, diversity values were greatly reduced in the 
South over that same period. We also observed increases of the percent Salmonids from 0 
to 3 and 0.3 to as high as 5 within the East and South branches respectively. Additionally, 
we assessed control sites during the latter survey and determined that fish communities 
were significantly different between control and impaired sites evidenced by the lower 
number of parasitized fish, greater biomass, and greater numbers of salmonids and other 
pollution intolerant fish at the control sites. The higher total phosphorus concentrations 
and suspended sediments in the impaired sites mostly likely explain the low number of 
pollution intolerant species and the need for restoration in these impaired areas.

Shotwell, S. K., Alaska Fisheries Science Center, NOAA, Juneau, USA, Kalei.Shotwell@
noaa.gov;

Hanselman, D. H., Alaska Fisheries Science Center, NOAA, Juneau, USA, Dana.
Hanselman@noaa.gov

REDUCING RECRUITMENT UNCERTAINTY IN ALASKAN SABLEFISH STOCK 
ASSESSMENT THROUGH THE APPLICATION OF ENVIRONMENTAL SATELLITE 
INFORMATION
Sablefish are a fast-growing, highly valuable groundfish species that are widely distributed 
in the North Pacific. Adults are typically found in depths greater than 200 m along the 
continental slope, shelf gullies, and deep fjords. Very little is known about the early life his-
tory of these fish. They are assessed as a single population and do not recruit to the fishery 
or survey until four to five years of age. Therefore, information to estimate recent recruit-
ment is sparse and highly variable. The objectives of this project are to evaluate the various 
sources of early life history data and explore integration of satellite-derived environmental 
time series within the sablefish stock assessment model to reduce the uncertainty of re-
cent recruitment estimates. Model recruitment estimates show high autocorrelation and 
potential decadal shifts, which are supported by the survey data. Reducing recruitment 
uncertainty may increase efficiency in harvest decisions through more reliable future 
harvest projections. 

Shriver, J. F., Naval Research Laboratory, Stennis Space Center, MS, USA, shriver@nrlssc.
navy.mil;

Helber, R. W., Naval Research Laboratory, Stennis Space Center, MS, USA;
Barron, C. N., Naval Research Laboratory, Stennis Space Center, MS, USA;
Jacobs, G. A., Naval Research Laboratory, Stennis Space Center, MS, USA
THE IMPACT OF SATELLITE ALTIMETERS ON UPPER OCEAN PARAMETER 
SIMULATIONS
We investigate the relative impact of the number of satellite altimeters on the U. S. Navy’s 
operational ocean data assimilation system.  Satellite altimeter data are assimilated into 
the NRL Layered Ocean Model (NLOM) to produce dynamically interpolated sea surface 
height (SSH) fields.  These are used with optimally interpolated sea surface temperature 
(SST) fields by the Modular Data Assimilation System (MODAS) to produce three-dimen-
sional subsurface temperature and salinity fields.  We evaluate mixed layer depth, sonic 
layer depth, below layer gradient and acoustic transmission loss estimated from these 
predictions relative to those estimated from in situ ocean profile observations.  Predictions 
are made using a varying number of satellite altimeters from zero to the three currently 
operating systems, Jason, GFO, and ENVISAT.  We quantify the relative improvement 
predicted using the GFO versus the Jason satellites and the relative improvement of each 
additional satellite.

Shroyer, E. S., COAS, University of Oregon, Corvallis, USA, eshroyer@coas.oregonstate.edu;
Moum, J. N., COAS, University of Oregon, Corvallis, USA, moum@coas.oregonstate.edu;
Nash, J. D., COAS, University of Oregon, Corvallis, USA, nash@coas.oregonstate.edu
SHOALING NONLINEAR INTERNAL WAVES
As part of the Office of Naval Research’s Nonlinear Internal Wave Initiative, a wave track-
ing experiment was conducted on the New Jersey shelf in August 2006 aboard the R/V 
Oceanus. Twenty-six different wave packets were tracked from the shelf break. Some 
packets were followed for considerable distances (in excess of 40 km) across the shelf, 
capturing both the initial formation of wave trains as well as their shoaling evolution. An 
important aspect of shoaling waves was their conversion from depression to elevation 

waves. This conversion is clearly defined using the integrated wave vorticity as a diagnos-
tic; and the observed transition point agrees well with predictions based on weakly non-
linear theory using the background stratification and shear. Microstructure and velocity 
measurements were carried out for the first few waves of each train, providing estimates 
of kinetic energy, available potential energy and dissipative loss in the waves. The energy of 
individual waves often changed rapidly; factors controlling this alteration included disper-
sion, wave interactions and intense mixing events.

Shuckburgh, E. F., British Antarctic Survey, Cambridge, United Kingdom, emsh@bas.
ac.uk;

Marshall, J. C., MIT, Cambridge, USA, jmarsh@mit.edu;
Jones, H., MIT, Cambridge, USA, helen@plume.mit.edu
NEAR-SURFACE EDDY DIFFUSIVITIES IN THE SOUTHERN OCEAN
Near-surface eddy diffusivities are presented for the Southern Ocean. Recent studies 
(Marshall et al 2006) have used the ‘effective diffusivity’ approach to calculate stream-wise 
average eddy diffusivities for the Southern Ocean from tracer fields advected by velocities 
dervived from altimetry. The results to be presented here will instead focus on more local 
eddy diffusivities. On a basin-scale, the focus is on eddy diffusivity in the Pacific sector.  
On a more regional scale, the focus is on diffusivities associated for example with eddies 
which apparently reside in the same location for months. Two possible extentions to the 
effective diffusivity calculations are described which provide local eddy diffusivities, one 
based on tracer calculations confined to small patches, and the other incorporating infor-
mation from Lagrangian particle trajectory calculations. The results are considered firstly 
in the context of observations of the motion of drifters with the aims of validating the 
approach and of explaining some of the characteristics of the observations. Secondly, the 
results are considered in the context of physical processes, such as the influence of bottom 
topography, which may lead to enhanced values of eddy diffusivity. Thirdly, the results of a 
multi-year calculation in the Pacific region are presented to highlight interannual variabil-
ity in the eddy diffusivities and to investigate the mechanisms generating this.

Shulman, I., Oceanography Division, Naval Research Laboratory, Stennis Space Center, 
USA, igor.shulman@nrlssc.navy.mil;

Rowley, C., Oceanography Division, Naval Research Laboratory, Stennis Space Center, USA;
Cummings, J., Oceanography Division, Naval Research Laboratory, Monterey, USA;
deRada, S., Oceanography Division, Naval Research Laboratory, Stennis Space Center, USA;
Kindle, J., Oceanography Division, Naval Research Laboratory, Stennis Space Center, USA;
Anderson, S., Oceanography Division, Naval Research Laboratory, Stennis Space Center, USA;
Doyle, J.,  Marine Meteorology Division, Naval Research Laboratory, Monterey, USA
MODELING OF UPWELLING/RELAXATION EVENTS DURING AUTONOMOUS 
OCEAN SAMPLING NETWORK (AOSN) EXPERIMENTS.
Predictions of upwelling/relaxation events during Autonomous Ocean Sampling Network 
(AOSN) Experiments (Summers of  2000, 2003 and 2006) are evaluated. The modeling 
system consists of an implementation of the Navy Coastal Ocean Model (NCOM) of 
the Monterey Bay area. The model is forced with atmospheric fluxes from the Coupled 
Ocean-Atmosphere Mesoscale Prediction System (COAMPS), and with open bound-
ary conditions from a basin-scale NCOM-based California Current System. The data 
assimilation component is a version of The Navy Coupled Ocean Data Assimilation 
(NCODA) system.The following issues are investigated: impact of glider data assimilation 
and assimilation of other observational assets (data denial experiments) on surface and 
subsurface properties of the model predictions; impact of COAMPS atmospheric fluxes 
on model predictions of upwelling/relaxation events; use of sigma versus hybrid (sigma-z) 
vertical grids; coupling with a larger-scale model on the open boundaries, etc. A number 
of error metrics are used for skill assessment and error analysis of the modeling system 
predictions. Results from the data denial experiments are interpreted utilizing adjoint 
sensitivities maps.

Shum, C., School of Earth Sciences, Ohio State University, Columbus, USA, ckshum@
osu.edu;

Lee, H., School of Earth Sciences, Ohio State University, Columbus, USA, lee.2444@osu.edu;
Alsdorf, D., Ohio State University, Columbus, USA, alsdorf@geology.ohio-state.edu;
Ibaraki, M., School of Earth Sciences, Ohio State University, Columbus, USA, ibaraki.1@

osu.edu;
Lu, Z., U.S. Geological Survey, Vancouver, USA, lu@usgs.gov;
Braun, A., University of Calgary, Calgary, Canada,  braun@ucalgary.ca;
Kuo, C., National Cheng Kung University , Tainan, Taiwan ROC, kuo70@mail.ncku.edu.tw;
Cheng, K., National Chung Cheng University , Chia-Yi, Taiwan ROC, Cheng.168@eq.ccu.

edu.tw
LOUISIANA WETLAND MONITORING USING SATELLITE ALTIMETRY AND SAR 
INTERFEROMETRY
At present, accurate monitoring of coastal estuaries and wetland water level changes and 
its changes relative to the shoreline presents a challenge to the contemporary spaceborne 
active remote-sensing tools, including the pulsed-limited nadar radar altimeters and the 
repeat-pass synthetic aperture radar interferometry (InSAR).  While the Ku-bank radar 
altimetry and the innovative use of the double-bounce SAR interferometry have been 
demonstrated to be feasible to observe water level changes in vegetated wetlands, the 
establishment of absolute and high-resolution (e.g., up to 40-m) water level change time 
series remain difficult.  Here we present a study using retracked Ku-band radar altimetry 
(TOPEX, ENVISAT) water level change time series (up to decadal), and high-resolution 
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relative water level changes using ERS C-band InSAR over the Louisiana watershed/wet-
land region.  We assess the impact of environmental corrections (water vapor and iono-
sphere) on the altimetric water level over the wetlands.  With the use of available water 
stage data, we provide a separation of land subsidence and water level change, allowing the 
feasibility to accurately link the solid Earth to the water level.

Shumilin, E., Centro Interdisciplinario de Ciencias Marinas - Instituto Politecnico 
Nacional, La Paz, Mexico, eshumili@ipn.mx;

Gordeev, V., P. P. Shirshov Institute of Oceanology of Russian Academy of Sciences, 
Moscow, Russian Federation, gordeev@geo.sio.rssi.ru;

Choumiline, K., Universidad Autónoma de Baja California Sur, La Paz, Mexico, con-
stan_ayanami@hotmail.com

AN ASSESSMENT OF GEOCHEMICAL MOBILITY OF METALS IN SURFACE 
SEDIMENTS OF THE SANTA ROSALIA MINING REGION, WESTERN GULF OF 
CALIFORNIA
The sediments near Santa Rosalia are polluted by metals, produced by ancient copper 
smelting. However high metal enrichments were not observed in the brown seaweeds 
collected in the “pollution hot spot”, suggesting low bioavailability of the metals. To check 
this hypothesis, a sequential chemical leaching was applied to the sediment samples with 
different levels of pollution, and relative abundances of Cd, Cu, Fe, Mn, Ni, Pb and Zn 
were measured in each fraction. Most of metals of the sediments of the “pollution hot 
spot” were found mainly in a residual (refractory) fraction. For example, the copper abun-
dances in the highly polluted surface sediments with concentrations of this metal ranging 
from 2895 mg kg-1 to 4818 mg kg-1 followed the next sequence: residual fraction (79.5 ± 4.6 
%) > absorbed form and carbonates (14.0 ± 4.6 %) > Fe and Mn oxyhydroxides (5.7 ± 1.5 
%) > associated with organic matter and sulphudes (4.3 ± 3.6 %). The mobile (exchange-
able form and carbonates) fraction abundance was the highest for Cu, Zn, Mn and Cd in 
non-polluted or slightly polluted sediments.

Shyam, R., University of Hawaii, Honolulu, USA, rshyam@MIT.EDU;
Mioni, C., University of Hawaii, Honolulu, cecilemioni@yahoo.com;
Ritchie, A. E., University of Hawaii, Honolulu, USA, ritchiea@hawaii.edu;
Lai, J., University of Hawaii, Honolulu, USA, jlai07@gmail.com;
Johnson, Z. I., University of Hawaii, Honolulu, USA, zij@hawaii.edu
IRON/LIGHT CO-LIMITATION OF THE DEEP CHLOROPHYLL MAXIMUM IN 
THE WESTERN PACIFIC OCEAN
The deep-chlorophyll maximum (DCM) is a ubiquitous feature of oligotrophic open 
ocean waters, with multiple mechanisms proposed to explain its formation and mainte-
nance.  The depth of this feature is in part determined by the tradeoff between light from 
above and nutrients supplied from below.  Here we describe six amendment grow-out 
experiments at four stations in the equatorial Pacific Ocean (between 140W and 150E) 
and 2 stations in Western Pacific Warm Pool designed to test iron and light co-limitation.  
Photosynthetic efficiency (Fv/Fm) and biomass response including chlorophyll as well 
as planktonic community structure (pennate diatoms, photosynthetic picoeukaryotes, 
Synechococcus, Prochlorococcus, and major Prochlorococcus ecotypes) were assessed.  
Except for some ecotypes of Prochlorococcus (eMIT9313 and eNATL2A), all populations 
were light-limited in the DCM, only pennate diatoms showed a significant enhancement 
with the addition of iron, and no populations were limited by iron alone.  These responses 
were relatively consistent across the equatorial Pacific Ocean and in the Warm Pool, and 
suggest that light is the primary limiting factor of the DCM in spite of the variability in 
iron flux across this vast ocean region.

Siedlecki, S. A., University of Chicago, Chicago, USA, siedlesa@uchicago.edu;
Mahadevan, A., Boston University, Boston, USA, amala@bu.edu;
Archer, D. E., University of Chicago, Chicago, USA, d-archer@uchicago.edu
MODELING THE SUPPLY OF NUTRIENTS TO THE COASTAL OCEAN: THE ROLE 
OF A SHELF BREAK FRONT
The coastal ocean off the East Coast of the United States is not an upwelling regime, but 
has an open ocean source for nutrients via a mechanism referred to as “shelf break upwell-
ing.”  Shelf break upwelling occurs along isopycnals of a shelf break front and so the dy-
namics of the front influence the source waters for the upwelling, which in turn determine 
the flux of nutrients supplied to the shelf.  It is unclear, however, where the water comes 
from, and what influence the winds have on the source waters.  A three-dimensional, 
nonhydrostatic, high-resolution model with idealized bathymetry is used to simulate the 
shelf and shelf-break front circulations of an archetypical passive margin off the eastern 
coast of the United States.  The model is adapted for the coastal setting from a model 
developed for open ocean fronts (Mahadevan et al, 1996a; Mahadevan et al, 1996b).  Data 
collected from the Mid-Atlantic Bight is used to ground-truth the model.  A series of 
tracers are introduced that will be used to demonstrate dependence of the source waters 
on the winds. We find that the where the front resides, the outer shelf/upper slope region 
dominates the supply of nutrients to the shelf. Mahadevan, A., J. Oliger, and R. Street, J. 
Physical Oceanogr. 26,(9), 1168-1880 , 1996a; Mahadevan, A., J. Oliger, and R. Street, J. 
Physical Oceanogr. 26, (9),1181-1900, 1996b.
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Warrick, J. A., USGS Pacific Science Center, Santa Cruz, USA, jwarrick@usgs.gov;

Toole, D. A., WHOI, Woods Hole, USA, dtoole@whoi.edu;
Kostadinov, T. S., UC Santa Barbara, Santa Barbara, USA, tiho@icess.ucsb.edu;
Brzezinski, M. A., UC Santa Barbara, Santa Barbara, USA, brzezins@lifesci.ucsb.edu;
Anderson, C. R., U Maryland, College Park, USA, monkeyfringe@gmail.com
A TIME-SERIES ASSESSMENT OF SEDIMENT PLUMES AND PHYTOPLANKTON 
BLOOMS IN THE SANTA BARBARA CHANNEL, CALIFORNIA
The ocean waters of the Santa Barbara Channel (SBC) are affected by plumes of sus-
pended sediment and intensive blooms of phytoplankton driven mostly by storm runoff 
and the upwelling of new nutrients.  Here, a decade of in situ and satellite observations 
from the Plumes and Blooms program are used to assess the scales and sources of vari-
ability of SBC physical, chemical and biological properties.  Fair correspondence is found 
between ship and satellite indices of sea surface temperature, chlorophyll and suspended 
sediment concentrations.  Large interannual variations in water properties are observed in 
concert with El Niño events.  Empirical orthogonal function analyses show four dominant 
modes which explain ~90% of the variance among a suite of hydrographic and biologi-
cal variables.  These modes represent recently upwelled waters (45.5% of the variance), 
mature phytoplankton blooms (19.5%), runoff with high lithogenic particle concentrations 
and low salinity (12.4%) and a mode with high lithogenic particle concentrations and high 
salinity (11.3%).  The attribution of statistical modes with physical processes provides a 
way of assessing the importance of plumes and blooms to SBC water properties.

Sienkiewicz, J. M., NOAA/NCEP/OPC, Camp Springs, MD, USA, Joseph.Sienkiewicz@
noaa.gov;

Ji, M., NOAA/NCEP/OPC, Camp Springs, MD, USA, Ming.Ji@noaa.gov
APPLICATION OF MISST L4P ANALYSES PRODUCT FOR OPERATIONAL 
MARINE FORECASTING AT NOAA OCEAN PREDICTION CENTER
The NOAA Ocean Prediction Center issues operational marine weather warnings and 
forecasts of winds and waves for high seas area in North Pacific and North Atlantic oceans 
and off shore regions adjacent to the U.S. High resolution sea surface temperature analysis 
is an important tool for forecasters to determine factors such as location and strength of 
the Gulf Stream. Frequent heavy cloud cover associated with large winter ocean storms 
over the extratropical ocean results in loss of SST observations by IR sensors. Techniques 
using a combination of IR and microwave SST observations have demonstrated a superior 
capability to produce much improved SST coverage. OPC introduced a L4p analysis prod-
uct (Reynolds, et al., 2007) into marine forecast operations in Fall, 2007. We will present 
an initial assessment on using the new SST analysis in making operational marine weather 
warnings and forecasts.

Signorini, S. R., Science Applications International Corp., Beltsville, USA, sergio.signorini-
1@nasa.gov;

Garcia, V. M., Federal University of Rio Grande, Rio Grande, Brazil, docvmtg@furg.br;
Garcia, C. E., Federal University of Rio Grande, Rio Grande, Brazil, dfsgar@furg.br;
McClain, C. R., NASA Goddard Space Flight Center, Greenbelt, USA, Charles.

R.McClain@nasa.gov
PHYSICAL AND BIOLOGICAL INTERACTIONS IN THE SOUTHWESTERN 
ATLANTIC CONTINENTAL SHELF
The Southwestern Atlantic continental margin, between 25oS to 40oS, comprises coastal 
waters of southern Brazil, eastern Uruguay and northern Argentina. Within this region 
there is a diversity of physical environments, including mixture and interaction of several 
water masses. The interaction of southward Brazil Current with the shelf generates eddies, 
meanders and upwelling, which cause enrichment of the coastal waters. The freshwater 
discharges of Rio de La Plata (35oS) and Patos Lagoon (32oS), including lagoon submarine 
groundwater discharge, also contribute with nutrients and water column stratification, 
which enhance primary production in the region. Using in situ (hydrography, nutrients, 
and chlorophyll) and remote sensing satellite (SST and Chl-a) data, combined with ocean 
model products (HYCOM), we investigate the regional influence of both freshwater dis-
charge and Brazil Current intrusions on shelf processes and their control over phytoplank-
ton biomass and primary productivity. The climatologic biomass distribution and VGPM 
primary productivity maps are closely associated with coastal waters influenced by both 
the Rio de La Plata and Patos Lagoon discharges and secondarily associated with subant-
arctic waters, especially in spring and over the southern domain.

Sigray, P., Naval sensor systems, Swedish Defence Research Agency (FOI), STOCKHOLM, 
Sweden, peters@foi.se;

Lundberg, P., Department of Meteorology/ Physical Oceanography, Stockholm University, 
STOCKHOLM, Sweden, prefekten@misu.su.se;

Nilsson, J., Department of Meteorology/ Physical Oceanography, Stockholm University, 
STOCKHOLM, Sweden, jennyn@misu.su.se

OBSERVATIONS OF NORTH ATLANTIC INFLOW BY DUAL USE OF A TRANS-
ATLANTIC FIBRE-OPTIC CABLE
The northern branch of the Atlantic-water inflow to the Nordic Seas was monitored 
using a technique based on the novel employment of a fiber-optic cable. Induced voltages, 
caused by the motion of saline water across the earth’s magnetic field, were measured 
over a branch-line of the transatlantic (CANTAT3) cable, extending 110 km northwards 
from TjÃrnuvik on the northern coast of the Faroe Islands. To ensure the quality of the 
retrieved voltage data an extensive technical investigation had to be undertaken as regards 
the complete electric circuit of the monitoring system and of possible thermal influences 
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on the voltage signal. This inquiry showed that the obtained voltage time series could be 
used for oceanographic purposes. The results from a spectral analysis of the data demon-
strated that the signal is dominated by tides, which is reasonable since the observational 
technique is known to yield estimates related to the barotropic flow across the section. 
Comparisons were made with ADCP data from nearby moorings and correlation analyses 
gave at hand that the voltage measurements provide estimates of the flow immediately 
north of the Faroe Islands.

Sikes, E. L.,  IMCS, Rutgers University , New Brunswick, NJ, USA, sikes@marine.rutgers.edu;
Uhle, M. E., National Academy of Sciences, Washington, DC, USA, MUhle@nas.edu;
Nodder, S. D., NIWA, Wellington, New Zealand, s.nodder@niwa.co.nz
SOURCE, DEGRADATION, AND FATE OF SEDIMENTARY ORGANIC MATTER IN 
A COASTAL MARINE ENVIRONMENT: EVIDENCE FROM THE HAURAKI GULF, 
NEW ZEALAND
Molecular level analysis of amino acids, n-alkanes and the distribution of their δ 13C com-
position quantify the relative marine and terrestrial inputs to sedimentary organic matter 
(OM) in the Hauraki Gulf, northeastern New Zealand. Levels of recalcitrant biomarkers 
(alkanes) indicate marine inputs to the organic matter are constant across the Hauraki 
Gulf with terrestrial OM levels equaling or exceeding marine inputs by up to 5-fold, proxi-
mal to point sources. Microbial biomarkers (D-amino acids) indicate preferential micro-
bial utilization of terrestrial material in the inner gulf (proximal to delivery). Preferential 
microbial utilization of marine organic matter occurs in the outer gulf, however, terrestrial 
contributions to microbial synthesis there are comparable to marine. Total OM accumula-
tion rates (3.2 to 10.7 mg cm-2 yr-1) vary with sedimentation rates and alkane accumulation 
rates (28 to 157 µ g cm-2 yr-1) vary proportionally. Multi-biomarker source apportionment 
suggests that terrestrial carbon both accumulates and is processed in nearshore sites but 
is also readily transported across the shelf to be buried in outer gulf sites with relatively 
higher sedimentation rates.

Sills, N., Harris County Carver Middle School, Hamilton, USA, sills-n [sills-n@harris.k12.
ga.us];

Karp-Boss, L., University of Maine, School of Marine Sciences, Orono, USA, lee.karp-
boss@maine.edu;

Weller, H., University of Maine, college of Education and Human Development, Orono, 
USA, herman.weller@umit.maine.edu;

Boss, E. S., University of Maine, School of Marine Sciences, Orono, USA, emmanuel.
boss@maine.edu

TEACHING SCIENCE BY OCEAN INQUIRY: BRINGING THE OCEAN TO THE 
CLASSROOM
A key challenge in promoting ocean literacy is how to get land-locked students interested 
in the oceans. The answer is: bring the ocean to them.  Through lab activities, the internet, 
and other attention catching formats students can become engaged with learning about an 
environment that they may never have experienced.  This presentation will illustrate how 
this approach is used in a rural school in Georgia.  We will share our experiences (and 
the thrill) of having students fall in love with the diversity and complexity of the oceans 
though through inquiry-based learning.  Using hands-on activities from the COSEE-
Ocean Systems summer workshop

Silverberg, N., CICIMAR-IPN, La Paz, Mexico, silverb@ipn.mx;
Shumilin, E., CICIMAR-IPN, La Paz, Mexico, eshumili@ipn.mx;
Rodriguez-Castañada, A. P., CICIMAR-IPN, La Paz, Mexico, apodri@ipn.mx;
Aguirre-Bahena, F., CICIMAR-IPN, La Paz, Mexico, faguirre@ipn.mx
THE COMPOSITION OF SETTLING PARTICLES IN CUENCA ALFONSO DURING 
2002-2005 AND A COMPARISON WITH GUAYMAS BASIN
Time-series data gathering is always difficult to maintain. In the Gulf of California, sedi-
ment trap sample collection in Guaymas Basin was discontinued after 1991-1996.  Since 
2002, settling particulates have been recovered from the 410 m-deep Alfonso Basin of 
Bahía de La Paz, on the SW margin of the Gulf, and analyzed for bulk components (Total 
mass flux, lithogenic fraction, CaCO3, Corg, biogenic silica [opal)) as well as major and 
trace elements (Al, Ca, Fe, P, Mn, Ba, Co, Cr, Cu, Ni, Pb, Sc, Sr,V, Cd, Zn). All display con-
siderable variation within and between years. This was particularly marked during spring 
and early summer, when winds shift from northerly to southerly and minimal concentra-
tions of the typically lithogenic elements Fe, Al and Sc are observed, while biogenic com-
ponents, opal in particular, increase. On average, sediment trap material from Alfonso is 
characterized by similar proportions of lithogenic/biogenic components as Guaymas, but 
the CaCO3:opal ratio is about 3 times greater. Mean Al:Sc and Mn:Sc ratios, however, are 
much lower than for Guaymas, suggesting different continental source rocks. The compo-
sition of underlying sediments will also be compared.

Silverthorne, K. E., MIT-WHOI Joint Program, Woods Hole, USA, ksilverthorne@whoi.edu;
Toole, J. M., Woods Hole Oceanographic Institution, Woods Hole, USA, jtoole@whoi.edu
SEASONAL KINETIC ENERGY VARIABILITY OF NEAR-INERTIAL MOTIONS
Seasonal variability of near-inertial horizontal kinetic energy is examined using observa-
tions from a series of Moored Profiler moorings located at 39 °N, 69 °W in the western 
North Atlantic Ocean in combination with a one-dimensional, depth-integrated kinetic 
energy model. Time series of depth-dependent and depth-integrated near-inertial kinetic 
energy are calculated from available mooring data after filtering to isolate near-inertial-fre-

quency motions. Observational results document a pronounced seasonal cycle featuring a 
wintertime maximum in the depth-integrated near-inertial kinetic energy deriving chiefly 
from variability in the upper 500 m of the water column. A simple depth-integrated near-
inertial kinetic energy model consisting of a wind forcing term and a dissipation term is 
proposed. The kinetic energy model captures the overall order of magnitude of the ob-
served near-inertial kinetic energy, as well as the winter enhancement, though agreement 
on the time scale of individual wind stress events is poor.

Simmons, C., University of South Florida, St. Petersburg, USA, candice1.simmons@gmail.com;
Echols, E., University of South Florida, St. Petersburg, USA, eechols@marine.usf.edu;
Carvalho-Knighton, K. M., University of South Florida, St. Petersburg, USA, carvalho@

stpt.usf.edu;
Prytle, A. J., University of South Florida, St. Petersburg, USA, apyrtle@marine.usf.edu
CHARACTERIZATION AND REMEDIATION OF ENERGETIC COMPOUNDS IN 
SEDIMENT AND WATER ON VIEQUES ISLAND, PUERTO RICO
In Vieques, Puerto Rico, former naval sites were used for weapons training and housed 
several disposal sites. The Atlantic Fleet Weapons Training Area consists of areas and 
nearby waters that have become contaminated primarily by United States Department 
of Defense (DoD) activities.  Known areas of concern include waters influenced by target 
practice off the eastern shores of Vieques, areas where ships were anchored north of 
Vieques, and waters near the western side of Vieques, including Mosquito Pier.  It is not 
fully understood whether the Navy’s operations on Vieques expose residents to unhealthy 
levels of environmental contamination. Detection and remediation of energetic com-
pounds, such as TNT, RDX, and HMX in these areas is necessary to protect the health 
and welfare of the present and future Vieques residents and visitors.  Our research focuses 
on the characterization of energetic compounds, such as TNT, RDX, and HMX on the 
island of Vieques.  In addition, the remediation of energetic compounds with an innova-
tive emulsified zero-valent iron (EZVI) system is explored.

Simmons, H., University of Alaska Fairbanks, Fairbanks, USA, hsimmons@iarc.uaf.edu;
St. Laurent, L., Florida State University, Tallahassee, USA, lous@ocean.fsu.edu
DYNAMIC MODELING OF NONLINEAR INTERNAL WAVES IN THE SOUTH 
CHINA SEA
Tidal flow through the Luzon Straits generates internal tides which are routinely observed 
in the South China Sea (SCS) as diurnally modulated large-amplitude nonlinear internal 
waves (NLIWs). Predictive and hindcast first-principles calculations of these waves are 
presented. Unique aspects of the simulations are simplified hydrostatic and isopycnal 
physics (with concomitant computational efficiency) but realistic geometry and boundary 
conditions. In spite of these simplifications, the model shows skill in predicting the pres-
ence and location of NLIWs when compared to in-situ and remote-sensing observations. 
The model allows for a detailed energy analysis of baroclinic generation, modal conver-
sion, and evolution. It is found that NLIW formation results from a mid-basin nonlinear 
semidiurnal amplification of the K1 internal tide, leading to steepening of the internal tide 
as it approaches the continental shelf. It is also found that semidiurnal modulation of K1 
internal tidal generation occurs, predominantly in the Southern Luzon Strait, and thus the 
simulations broaden our current understanding of the source regions for SCS NLIWs.

Simon, M. W., Virginia Institute of Marine Science REU, Gloucester Point VA 23062, 
USA, msimon@haverford.edu;

Rinehimer, J. P., Virginia Institute of Marine Science, Gloucester Point VA 23062, USA, 
jpaul@vims.edu;

Harris, C. K., Virginia Institute of Marine Science, Gloucester Point VA 23062, USA, 
ckharris@vims.edu

SEASONAL SEDIMENT ERODIBILITY AND TIDAL EFFECTS IN AN IDEALIZED 
NUMERICAL MODEL OF THE YORK RIVER ESTUARY
A quasi-one-dimensional model was used to study sediment transport in the York River 
estuary, Virginia.  This ROMS (Regional Ocean Modeling System) model used semidiur-
nal tidal forcing and radiation boundary conditions to generate uniform bed shear stress-
es.  Specificity to the site was obtained through the input of erodibility profiles of critical 
shear stress for the sediment bed.  Erodibility profiles were generated through microcosm 
erosion tests on sediment cores taken in September 2006 and May 2007.  Representing fall 
and spring, these months show seasonal differences in erodibility profiles.  After running 
for 30 days (60 tidal cycles), the model was analyzed through spatial variation, time series 
plots, and erodibility profiles.  Suspended sediment concentrations were maximized dur-
ing peak ebb and flood tides, and minimized during slack tide, the period of maximum 
deposition. Spring suspended sediment concentrations were three times greater than 
those estimated for fall.  Spring sediment also eroded at lower critical shear stresses for the 
entire duration of the model run.

Simon, N. S., U.S. Geological Survey, Reston, VA, USA, nssimon@usgs.gov;
Lynch, D. D., U.S. Geological Survey, Portland, OR, USA, ddlynch@usgs.gov
TOTAL AND EXTRACTED PHOSPHORUS IN SEDIMENT CORES COLLECTED 
BEFORE AND AFTER ONSET OF AN APHANIZOMENON FLOS AQUAE BLOOM 
IN UPPER KLAMATH LAKE, OR, USA
Bottom sediments in Upper Klamath Lake (UKL) are a potential source of phosphorus (P) 
for Aphanizomenon flos-aquae (AFA) blooms in the water column. To test this hypothesis 
we collected duplicate sediment cores at 4 sites in April, 2005, before onset of an AFA 
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bloom, and in July, 2005, after the AFA bloom was fully developed.  Phosphate concentra-
tions were determined in sequential extractions of 1-cm sections of cores using MgCl2, 
dithionite-citrate, and  HCl solutions.   Organic P was calculated by subtracting extracted 
P from total P concentrations.  Comparison of data from one site indicated transfer of P 
from sediment to the water column because there were significant decreases in concentra-
tions of total P and phosphate extracted with dithionite-citrate from surface sediments 
during the study period.  Data from a second site indicated net gains in sediment P be-
cause there were significant increases in concentrations of total P and organic P in surface 
sediments during the study period.  Data from the other two sites indicated no significant 
net changes.  Evaluation of the contribution of sediment P to the water-column is possible 
using this approach.

Simoncelli, S., University of Bologna/Laboratorio SINCEM, Ravenna, Italy, s.simoncelli@
sincem.unibo.it;

Pinardi, N., INGV , Bologna, Italy, n.pinardi@sincem.unibo.it;
Mariano, A. J., RSMAS, Miami, USA, amariano@rsmas.miami.edu;
Oddo, P., INGV, Bologna, Italy, oddo@bo.ingv.it
TOWARDS RAPID ENVIRONMENTAL ASSESSMENT  AND COASTAL 
FORECASTING IN THE NORTHERN ADRIATIC
A high resolution coastal ocean forecast system in the Northern Adriatic is developed to 
respond to operational assessment requests on a rapid way. This work aims to establish 
a Rapid Environmental Assessment system based on three coastal monitoring networks 
and the large scale operational forecasting system of the Adriatic Basin investigating dif-
ferent modeling issues. POM model is implemented in the Northern Adriatic and nested 
in the Adriatic Regional model. Model validation is performed with Satellite Sea Surface 
Temperature observations and coastal CTDs. A multi-scaling optimal interpolation 
technique is applied to blend coastal data and large scale fields in the model initialization 
owing to a forecast skills improvement. The spin up time, necessary to develop the new 
scales circulation features, is investigated in order to be able to reach the minimum time 
required with the maximum accuracy in the model forecasts. A spin-up period of two 
weeks is required for kinetic energy to settle to the new values allowed by the higher reso-
lution nested model. This is possible through energetic evaluation and comparison with 
coastal observations too.

Simonelli, P., Dep. of Biology, University of Bergen, Bergen, Norway, paolo.simonelli@bio.
uib.no;

Troedsson, C., Dep. of Biology, University of Bergen, Bergen, Norway, christofer.troeds-
son@bio.uib.no;

Nejstgaard, J. C., UNIFOB, Dep. of Biology, University of Bergen, Bergen, Norway, jens.
nejstgaard@bio.uib.no;

Frischer, M. E., Skidaway Institute of Oceanography, Savannah, GA, USA, marc.frischer@
skio.usg.edu

LOOKING FOR THE BEST QUANTITATIVE METHODS TO ISOLATE PREY DNA 
IN THE PLANKTON AND INSIDE COPEPOD GUTS
Molecular methods are rapidly becoming standard tools for taxonomical determina-
tion and ecological studies of marine and freshwater plankton. Nuclear ribosomal DNA 
(rDNA) is routinely used as a molecular target in studies of harmful algae bloom (HAB) 
species, and has recently been used for identification of prey species in studies of trophic 
interactions in the plankton. Isolation of microalgae DNA from natural sea water and 
from gut content of predators is one of the critical steps in these studies. It is therefore 
essential that total genomic DNA extraction is rapid, reproducible, provides maximum 
quantitative yields, and that the DNA can be used directly for PCR assays. In this study we 
compare the efficiency of different techniques for DNA isolation of different microalgae 
species. Each method has been applied for total genomic DNA extraction from free-living 
microalgae and from whole copepods feeding on the microalgae. The quantitative suit-
ability of the extracted DNA was examined by real time quantitative PCR (qPCR) and the 
integrity of the DNA were investigated using a newly developed differential length amplifi-
cation qPCR assay (dla-qPCR, see Troedsson et al).

Simoniello, C., University of Florida, Florida Sea Grant, St. Petersburg, USA, simo@ma-
rine.usf.edu;

Thigpen, J., North Carolina State University, NC Sea Grant, Raleigh, USA, jack_thigpen@
ncsu.edu;

Spranger, M., University of Florida, Florida Sea Grant, Gainesville, USA, spranger@ufl.edu;
Spence, L., COSEE Southeast, Charleston, USA, lundie.spence@scseagrant.org;
Bacon, R., South Carolina Sea Grant Consortium, Charleston, USA, robert.bacon@scsea-
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Dorton, J., University of North Carolina, Wilmington, USA, dortonj@uncw.edu
BUILDING COOS EXTENSION AND EDUCATION PROGRAM CAPACITY:  
LESSONS LEARNED FROM THE SOUTHEAST ATLANTIC COASTAL OCEAN 
OBSERVING SYSTEM (SEACOOS) PROJECT
In addition to the observation, collection and analysis of data, SEACOOS (Southeast 
Atlantic Coastal Ocean Observing System) funding supported the development of a com-
plementary Extension and Education (E&E) component.  The E&E Work Group (WG) 
was tasked with providing information and education to ocean and coastal users, and to 

design user needs assessments for educators and researchers in the development of useful 
products and services.  The purpose of this presentation is to discuss how these education 
and outreach functions have been structured and developed, and to discuss how the E&E 
WG collaborated to support and extend the research of SEACOOS.  Additionally, because 
SEACOOS, the pilot RCOOS for the Southeast U.S., is in its fifth and final year, activities 
undertaken to transition E&E to the regional association, SECOORA (Southeast Coastal 
Ocean Observing Regional Association) will be presented.  Regional, national and interna-
tional program activities will be included.

Simpson, J. H., University of Wales, Bangor, Menai Bridge, United Kingdom, j.h.simpson@
bangor.ac.uk

THE PUZZLE OF MIXING IN THE SEASONAL THERMOCLINE OF THE SHELF SEAS
Turbulent kinetic energy inputs, arising from stresses at the two boundaries, drive stirring 
which competes with surface buoyancy exchange to control the seasonal stratification in 
shelf seas. After the spring bloom, which exhausts the nutrients in the surface layer, subse-
quent new biological production is determined by the transfer of nutrients from the bot-
tom layers into and through the pycnocline and into the surface mixed layer where levels 
are frequently undetectable.  A maximum in phytoplankton concentration, indicated by 
a peak in Chlorophyll concentration, is frequently observed in the pycnocline suggesting 
that the upward diffusive flux of nutrients is taken up as soon as it reaches a level where 
adequate light and stability are available.  Production in this region is postulated to be the 
dominant contribution during the summer and a major part of the total annual carbon 
fixation. The key questions are: (i) what mechansims drive the mixing responsible for the 
crucial fluxes in the pycnocline? and (ii) can we determine the magnitude of the fluxes 
involved and hence get an estimate of net production which can be reconciled with other 
estimates of net carbon fixation ?  Three candidate mechanisms for driving the cross-pyc-
nocline fluxes will be assessed in the light of recent measurements and the need consid-
ered for further measurements to improve our understanding of internal mixing and its 
influence in determining carbon fixation

Sines, K. A., Scripps Institution of Oceanography, La Jolla, USA, ksines@ucsd.edu;
Kozlowski, W. A., Scripps Institution of Oceanography, La Jolla, USA, wkoz@ucsd.edu;
Martinson, D. G., Lamont-Doherty Earth Observatory, Palisades, USA, dgm@ldeo.colum-

bia.edu;
Iannuzzi, R. A., Lamont-Doherty Earth Observatory, Palisades, USA, iannuzzi@ldeo.

clumbia.edu;
Vernet, M., Scripps Institution of Oceanography, La Jolla, USA, mvernet@ucsd.edu
SURFACE NUTRIENTS IN RELATION TO PHYTOPLANKTON COMPOSITION IN 
THE SEA ICE ZONE WEST OF THE ANTARCTIC PENINSULA
Abundant macronutrients characterize shelf waters west of the Antarctic Peninsula. We 
present results from a 13-year time series (1995-2007) from the Palmer LTER project in 
order to characterize patterns in nutrient distribution in surface waters. The establishment 
of a summer mixed layer in late spring isolates surface waters from winter waters (0-150 
m). The growth of phytoplankton is able to reduce nutrient concentrations from winter 
values and the rate of reduction differs depending on dominant phytoplankton assemblag-
es. Diatoms are more abundant in coastal waters where the Silicate:Nitrate ratio can ex-
ceed 4.5 and least abundant in slope waters where Silicate:Nitrate averages 1.5. Large accu-
mulation of cryptophytes increase Silicate:Nitrate due to differential uptake of nitrate. The 
resultant nutrient distribution is a mosaic combining onshore-offshore nutrient gradients 
superimposed on nutrient uptake in response to phytoplankton biomass. Additionally, 
local differences in nutrient ratios respond to phytoplankton composition. We discuss the 
influence of water masses, topography, nutrient concentration at depth (250-500 m) and 
differential biological uptake on nutrient concentrations and nutrient ratios.

Sinha, B., National Oceanography Centre, Southampton, United Kingdom, bs@noc.soton.
ac.uk;

Anderson, T. R., National Oceanography Centre, Southampton, United Kingdom, tra@
noc.soton.ac.uk

COMPARISON OF THE PERFORMANCE OF A COMPLEX OCEAN ECOSYSTEM 
MODEL WHEN COUPLED TO TWO DIFFERENT GENERAL CIRCULATION  
MODELS
We present results from simulations using the PLANKTOM5.0 ecosystem model, which 
includes five plankton functional types or PFTs (corresponding to diatoms, mixed phyto-
plankton, coccolithophores, micro- and mesozooplankton), and biogeochemical cycling of 
four elements (carbon, phosphate, silicate and iron). Experiments were performed where 
the same ecosystem model, with identical parameterizations, was embedded in two con-
trasting physical models, namely OCCAM and OPA. The two physical models have com-
parable horizontal resolution and external forcing, but different numerical grids, vertical 
resolution and mixing parameterizations. We compare predictions of bulk ecosystem 
properties (primary production, export, biomass), as well as partitioning among the dif-
ferent PFTs, between the two simulations. The stability of the model solutions to changes 
in parameter values is also assessed. Results indicate considerable sensitivity to choice of 
both physical model and ecosystem parameterizations.
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Sinigalliano, C., University of Miami Cooperative Institute of Marine and Atmospheric 
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MOLECULAR MICROBIAL WATER QUALITY ASSESSMENT AND BACTERIAL 
SOURCE TRACKING FOR THE FLORIDA AREA COASTAL ENVIRONMENT 
(FACE) PROGRAM
The Florida Area Coastal Environment Program (FACE) at NOAA-AOML was developed 
to assess whether municipal infrastructure impacts the health of Florida coastal ecosys-
tems by providing an integrated analysis of the physical, chemical, and biological oceanog-
raphy of coastal areas near wastewater outflows, septic systems, inlets, and canals.  With 
the FACE program, we have utilized both traditional culture-based and molecular-based 
detection methods to assess microbial water quality for a variety of fecal indicator bacte-
ria, alternative indicators, bacterial source-tracking markers, and selected bacterial, viral, 
and protozoan pathogens.  Analysis of surface boil waters from six wastewater outfalls 
along the SE Florida coast demonstrated presence of both pathogenic viruses and proto-
zoan cysts, but essentially no presence of bacterial fecal indicators or bacterial pathogens.  
In contrast, certain SE Florida coastal inlets and several canal and near-shore coastal areas 
of the Florida Keys demonstrated elevated levels of fecal indicator bacteria, presence of 
source tracking markers for both human-source and domestic animal fecal contamination, 
and the presence of viral and protozoan pathogens.  These continuing studies should help 
assess the efficacy of on-going sanitation improvement programs in the region.

Sipler, R. E., Rutgers University, New Brunswick, USA, sipler@marine.rutgers.edu;
Schofield, O., RutgersUniversity, New Brunswick, USA, oscar@marine.rutgers.edu;
Seitzinger, S. P., Rutgers University, New Brunswick, USA, sybil@marine.rutgers.edu
THE EFFECTS OF BREVETOXIN ON NATURAL MICROBIAL POPULATIONS
Brevetoxin is a potent neurotoxin that has been linked to fish kills, marine mammal kills, 
sea bird deaths and adverse human health affects. Brevetoxin producing Karenia brevis has 
also been shown to have allelopathic effects on several phytoplankton species. The effects 
of brevetoxin on the natural microbial communities, however, remains understudied. To 
assess the effects of brevetoxin on natural microbial communities, synthesized brevetoxin 
was added to bacterial communities from three different bay locations along the east coast 
and Florida. Each location represents a system with varying historical brevetoxin exposure. 
Brevetoxin additions, ranging from 0-200Âµg/L, elicited distinct responses in the microbial 
populations.  Significant differences were observed in the total bacterial cell number and 
the proportion living versus dead bacteria after 24hr incubations. These results suggest that 
microbial populations that have previously been exposed to brevetoxin may be less suscep-
tible to it effects than those populations that have limited or no exposure.

Sirenko, B., Zoological Institute of Russian Academy of Sciences, St. Petersburg, Russian 
Federation, marine@zin.ru

A COMPARISON OF ARCTIC AND ANTARCTIC FAUNAS: A CASE STUDY OF 
THE LAPTEV AND WEDDELL SEAS
We compare macrobenthic species-diversity of the Arctic Laptev Sea (LS) and the 
Antarctic Weddell Sea (WS). There are 1414 macrobenthic species in the LS and 1448 in 
the WS. The LS has fewer species than the WS in Porifera (75/159), Anthozoa (27/48), 
Pycnogonida (22/85), Mysidacea (17/32), Gastropoda (137/274), Cephalopoda (7/12), 
Brachiopoda (2/7), Holothuroidea (11/34), Echinoidea (2/19), Asteroidea (17/50), 
Ophiuroidea (13/56), Pterobranchia (0/5), Ascidiacea (26/51). These taxa are epifaunal 
and most are seston-feeders, carnivores or carrion-feeders. The LS has more species 
than the WS in Hydrozoa (85/41), Nemertea (41/10), Polychaeta (228/60), Amphipoda 
(308/120), Pogonophora (6/1), Bivalvia (78/64). Four of these taxa are infaunal and two 
are epifaunal. In conclusion, Antarctic bottom communities are dominated by epifauna, 
mainly sessile suspension-feeders, whereas Arctic bottom-communities are dominated by 
infauna, mainly deposit-feeders. Essential differences in bottom-sediments (muddy sand 
with gravel/boulders in WS versus clay/silt in LS) and faunal histories may explain these 
differences. The recent Antarctic glacial fauna originated from the ancient Antarctic fauna 
putting Antarctic epifauna at an advantage over infauna early on. Recent Arctic shelf fauna 
in contrast evolved on soft bottom.

Skandrani, C., LEGI/CNRS, Grenoble, France, chafih.skandrani@hmg.inpg.fr;
Skachko, S., Grenoble, France, sergey.skachko@hmg.inpg.fr;
Brankart, J. M., LEGI/CNRS, Grenoble, France, jean-michel.brankart@hmg.inpg.fr;
Brasseur, P., LEGI/CNRS, Grenoble, France, pierre.brasseur@hmg.inpg.fr;
Verron, J., Grenoble, France, jacques.verron@hmg.inpg.fr
CONTROLLING THE AIR-SEA FLUXES IN A GLOBAL OCEANIC MODEL BY 
ASSIMILATION OF SST AND SSS DATA;
Bulk formulation parameterizing turbulent air-sea fluxes remain a major source of error in 
present ocean model, that strongly affect the ability to provide a realistic short term fore-

casting of the mixed layer. In a first study by Skachko et al. (JAOT, 2007), a sequential data 
assimilation approach (derived from the SEEK filter) has been developed to estimate two 
turbulent bulk exchange coefficients, by augmenting the control vector with the param-
eters that are to be controlled. However, in that study, the estimation procedure was essen-
tially local, making it difficult to estimate more than two parameters from observations of 
SST and SSS. In this contribution, the method is extended to increase the size of the influ-
ence sphere of the observations. For that purpose, a global Monte Carlo method is used to 
simulate the model error covariance, around the current state of the system. This improve-
ment makes it possible to extend the control vector with the following parameters: cloud 
coverage, precipitation, air temperature and humidity. Results of twin experiments will be 
presented, validating the new scheme with a global low resolution ocean model.

Skarke, A. D., University of Delaware, Newark, USA, askarke@udel.edu;
Trembanis, A. C., University of Delaware, Newark, USA, art@udel.edu
MICROMORPHODYNAMIC EVOLUTION OF BEDFORMS ON A TRANSGRESSIVE 
BARRIER SHOREFACE AND CAPE-ASSOCIATED SHOAL
The micromorphodynamic evolution of a transgressive barrier shoreface (Cedar 
Island,VA), and a prograding cape-associated shoal (Hen and Chickens Shoal, DE), were 
recorded for durations of 23 and 40 days respectively through conditions that varied 
from fair weather to significant tropical and extratropical storm events. An instrumented 
frame was deployed at each location in areas characterized by medium sand at depths 
of 9m and 7m respectively. The temporal evolution of hydrodynamic parameters were 
observed with an upward looking acoustic wave and current (AWAC) profiler, while bed 
morphology was recorded with a co-located rotary imaging sonar. The data were analyzed 
in order to relate observed hydrodynamic forcing with resultant bedform geometry. The 
dominant bedform observed on the transgressive barrier shoreface was straight to mod-
erately sinuous transverse oscillatory ripples (wavelength = 10 - 100 cm), while that of 
the cape-associated shoal fluctuated between transverse oscillatory ripples, amorphous 
hummocks, and dunes. Resulting data indicate that ripple models presented by Nielsen 
(1981), Wikramanatake (1993), and Wiberg & Harris (1994), do not adequately capture the 
morphological evolution of the observed  environments.

Skjelvan, I., Bjerknes Centre for Climate Research/University of Bergen, Bergen, Norway, 
ingunn.skjelvan@gfi.uib.no;

Falck, E., Geophysical Institute/University of Bergen, Bergen, Norway, eva.falck@gfi.uib.no
CARBON TIME SERIES AT OCEAN WEATHER STATION M
Here we present results from a relatively new carbon time series at Ocean Weather Station 
M in the Norwegian Sea, a site which has been in action for meteorological and hydro-
graphical purposes for nearly 60 years. Inorganic carbon in the whole water column (0 to 
2000 m) is determined monthly, and the results indicate that the area is a decreasing sink 
for atmospheric carbon in concert with results from Olsen et al. (2006) and in contradic-
tion to what is previously suggested by e.g. Orr et al. (2001). The data also show a small 
increase in the deep water carbon, of which about 10% is of natural origin (remineraliza-
tion) and the rest has anthropogenic sources. An extended multi-linear regression method 
has been used to determine the anthropogenic carbon content in these waters and the 
outcome of this is to a large extent verified by the observations. References: Olsen, A. et 
al., Magnitude and origin of the anthropogenic CO2 increase and 13C Suess Effect in the 
Nordic Seas since 1981, GBC, 2006. Orr, J.C. et al., Estimates of anthropogenic carbon 
uptake from four three-dimensional global ocean models, GBC, 2001.

Sklar, F. H., South Florida Water Mgmt. District, West Palm Beach, USA, fsklar@sfwmd.gov;
Barnes, J., South Florida Water Mgmt. District, West Palm Beach, USA, jabarne@sfwmd.gov;
Cadavid, L., South Florida Water Mgmt. District, West Palm Beach, USA, cadavid@

sfwmd.gov
POTENTIAL WATER BALANCE IMPACTS OF GLOBAL CLIMATE CHANGE 
ON THE EXTANT EVERGLADES IN COMPARISON TO A SIMULATED PRE-
DRAINAGE EVERGLADES
Operational decisions associated with the management of the extensive canals and nu-
merous water control structures in South Florida have had a significant impact on the 
transport of water across both natural and man-made boundaries and availability of water 
in different regions. These decisions are driven by the need for society to balance the 
requirements of water supply, flood control, and environmental protection. As a result, 
current discharge to tide along the Atlantic coast is twice that estimated for the pre-drain-
age watershed, while total surface inflows to the Everglades National Park from historic 
upstream basins has declined by some 44% .  Considering future climate change, major 
shifts in the way water moves from one region of the watershed to another may need to 
be adjusted to compensate for estimated temperature increases, evapotranspiration in-
creases, and potential rainfall decreases. From an ecological perspective, this comparison 
highlights the resilience of the pre-drainage water budget to the vagaries of climate. From 
a water management perspective, this comparison highlights the severity of the potential 
water budget impacts to both nature and society.

Skoog, A., Department of Marine Science, University of Connecticut, Groton, USA, an-
nelie.skoog@uconn.edu;

Alldredge, A., Department of Ecology, Evolution and Marine Biology, University of 
California Santa Barbara, Santa Barbara, USA;

Passow, U., Alfred-Wegener-Institute for Marine and Polar Research, Bremerhaven, 
Germany;
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Dunne, J., Atmospheric and Oceanic Sciences, Princeton University, Princeton, USA;
Murray, J., School of Oceanography, University of Washington, Seattle, USA
NEUTRAL ALDOSES AS SOURCE INDICATORS FOR MARINE SNOW
Chemical characteristics of marine aggregates are largely unknown. We investigated 
neutral aldose (NA) abundance and composition in aggregation of marine snow and 
other organic matter size fractions in the field. NA yield increased with increasing particle 
size for all fractions except marine snow. The NA yield indicated that marine snow could 
have been diagenetically derived from particulate and HMW-fractions, i.e. marine snow 
appears to include particulate and colloidal material.  There was no clear correlation be-
tween marine-snow aggregate size and NA yield, i.e. there appears to be no general age 
difference between small and large marine-snow aggregates. NA composition was similar 
among different marine-snow size-fractions collected during the same day, indicating that 
aggregation/disaggregation reactions resulted in homogenizing NA composition in ma-
rine-snow aggregates of all sizes. The NA composition of marine snow was different from 
that of other OM size fractions, indicating either that bacterial degradation has modified 
the composition of marine snow to a larger extent than other OM size fractions or that 
marine snow is formed through aggregation of selected subcomponents of OM.

Skrabal, S. A., University of North Carolina Wilmington, Wilmington, USA, skrabals@
uncw.edu;

Kieber, R. J., University of North Carolina Wilmington, Wilmington, USA, kieberr@uncw.edu;
Whitehead, R. F., University of North Carolina Wilmington, Wilmington, USA, white-

headrf@uncw.edu
PHOTOCHEMISTRY OF SUSPENDED SEDIMENTS:  EFFECTS ON DISSOLVED 
ORGANIC CARBON AND COPPER SPECIATION
A series of experimental irradiations (with dark controls) of suspensions using sediments 
from the Cape Fear estuary (southeastern North Carolina) has demonstrated that dis-
solved organic carbon (DOC), total dissolved copper (TDCu), and dissolved Cu(I) can be 
photoreleased. As expected, irradiations of 0.2 µm-filtered estuarine water showed net 
decreases of DOC due to photooxidation. Irradiated suspensions (1-2 g/L) produced net 
increases in DOC of 3 to 150 uM C per gram dry sediment. Photoproduction of DOC 
increased proportionally to the organic carbon content of the suspended sediments. 
Photosynthetically active radiation (PAR), which penetrates more deeply in water col-
umns, produced about half as much DOC compared to full spectrum sunlight. Irradiated 
suspensions produced increases in TDCu, although only in sediments that were relatively 
high in acid-leachable Cu. Increases in dissolved Cu(I) in filtered and unfiltered estuarine 
water and in some suspensions after irradiation suggest that Cu(I) is photochemically 
produced, likely as an organic complex. Results of these studies indicate that irradiated 
suspended sediments may represent a previously unrecognized source of DOC and Cu in 
natural waters.

Skryabin, V. A., Kuwait Institute for Scientific Research, Kuwait, Kuwait, vskry@safat.kisr.
edu.kw;

Al-Yamani, F., Kuwait Institute for Scientific Research, Kuwait, Kuwait, fyamani@safat.
kisr.edu.kw

SPATIAL AND TEMPORAL VARIATIONS OF COMPOSITION AND ABUNDANCE 
OF TINTINNIDS IN KUWAIT’S WATERS OF THE ARABIAN GULF
Tintinnids were sampled in 2003-2004 from eighteen stations in Kuwait’s waters. The 
samples were collected by vertical tows using 20 µm mesh plankton net, with a mouth 
opening of 20 cm diameter. Species composition and distribution of tintinnid species 
were examined. Ciliates of families Codonellidae, Dictiosystidae, Tintinnidiidae and 
Codonellopsidae formed the main part of the total tintinnid abundance. Temporal and 
spatial dynamics of abundance and Shannon’s diversity index were studied. Seasonal dy-
namics at all stations was characterized by high values of density and diversity in autumn 
and winter and minimum values in spring. Species composition of tintinnids changes 
from north to south. Special fauna of tintinnids in the studied area is found as the result of 
interaction of Shatt Al-Arab River flow with the open marine waters of the Arabian Gulf.

Slade, W. H., University of Maine, Orono, USA, wayne.slade@gmail.com;
Boss, E., University of Maine, Orono, USA, emmanuel.boss@maine.edu
IS THE SPECTRAL SHAPE OF PARTICLE BACKSCATTERING A GOOD 
INDICATOR OF PARTICLE SIZE?
The particulate beam attenuation is a fundamental measure of the water turbidity, and a 
useful proxy for total particulate mass and organic carbon. Additionally, its functionality 
with wavelength is theoretically and empirically correlated with a simple descriptor of the 
bulk particulate size distribution. However, the spectral particulate beam attenuation can-
not currently be measured from autonomous vehicles or over long periods on moored ob-
serving systems due to size limitations, bio-fouling, and power demand. Recently, sensors 
measuring spectral particulate backscattering have been deployed at moored observato-
ries and on autonomous underwater vehicles, and some have suggested this measurement 
could be used to obtain information regarding the particulate size distribution. In this 
study, we investigate this possibility using collocated measurements of particulate attenua-
tion and particulate backscattering spectra (WETLabs ac-9 and bb-9) collected one meter 
off the bottom in a shallow (12m) observing station. Preliminary examination shows a 
significant relationship between the spectral slope of particulate attenuation and specific 
spectral band ratios of particulate backscattering. This suggests that in some cases particu-
late size distribution information can be obtained from backscattering measurements.

Sleighter, R. L., Old Dominion University, Norfolk, USA, rsleight@odu.edu;
Liu, Z., Old Dominion University, Norfolk, USA, zxliu@odu.edu;
Abdulla, H., Old Dominion University, Norfolk, USA, habdulla@odu.edu;
Dias, R. F., Old Dominion University, Norfolk, USA, rfdias@odu.edu;
Hatcher, P. G., Old Dominion University, Norfolk, USA, phatcher@odu.edu
EVIDENCE OF A LIGNIN SOURCE FOR PREVIOUSLY UNCHARACTERIZED 
COMPONENTS OF DISSOLVED ORGANIC MATTER (DOM) IN MARINE WATERS
We utilize Fourier transform ion cyclotron resonance mass spectrometry (FTICR-MS) 
and gas chromatography isotope ratio mass spectrometry (GC-IR-MS) to characterize 
the lignin contribution to dissolved organic matter (DOM) isolated from terrestrial and 
marine waters in the Chesapeake Bay and offshore coastal sites. Molecular formula as-
signments and structural assignments for the individual constituents of DOM, based on 
FTICR-MS results, indicate that there is a great similarity in the DOM from terrestrial 
and marine sites.  This leads us to believe that the major component, sourced from lignin, 
is surviving transport from the river to the ocean. We use GC-IR-MS to establish the 
isotopic signatures of specific DOM components, especially the lignin. It is possible that 
lignin-derived compounds have previously evaded detection by lignin-phenol methods 
due to the structural re-workings that occur during microbial or photochemical processes.  
Overall, our preliminary results indicate that we have identified an abundance of lignin-
derived compounds in marine water.

Slemons, L. O., University of Washington- School of Oceanography, Seattle, USA, os-
sianla@u.washington.edu;

Murray, J. W., University of Washington- School of Oceanography, Seattle, USA, jmur-
ray@ocean.washington.edu;

Resing, J., NOAA- Pacific Marine Environment Laboratory, Seattle, USA, joseph.resing@
noaa.gov;

Paul, B., University of Washington- School of Oceanography, Seattle, USA, bpaul@ocean.
washington.edu

ZONAL AND MERIDIONAL DISTRIBUTIONS OF FE, AL AND MN IN THE 
WESTERN EQUATORIAL PACIFIC
Zonal distributions of total acid soluble iron, aluminum, and manganese were determined 
across the equatorial Pacific from 140°W to 145°E. A meridional transect was conducted 
from 2°N to along the New Guinea Coastal Undercurrent (as determined by shipboard 
ADCP) to Vitiaz Strait at about 147°E. All three metals have a subsurface maximum in 
the zonal equatorial section that increases in the west. This maximum was located ap-
proximately at the core of the Equatorial Undercurrent (EUC). In addition, Al and Mn 
had surface enrichments that increased in the west. Fe had no surface enrichment. The 
subsurface maxima for Fe, Al and Mn were at slightly different depths. The maximum for 
Fe was deeper than the core of the EUC. In the meridional section at 147°E the concentra-
tions of all three metals were much greater and all three were significantly enriched down-
stream of the Sepik River of Papua New Guinea. Taken together, these data indicate that 
the western equatorial Pacific is an important source of trace metals to the EUC, which 
upwells nutrient-rich water in the eastern equatorial Pacific.

Sloyan, B. M., CSIRO Marine and Atmospheric Research, Hobart, Australia, Bernadette.
Sloyan@csiro.au;

Kamenkovich, I. V., Univeristy of Washnigton, Seattle, USA, kamen@atmos.washington.edu
SIMULATION OF SUBANTARCTIC MODE AND ANTARCTIC INTERMEDIATE 
WATERS IN CLIMATE MODELS
The Southern Ocean’s Subantarctic Mode Water (SAMW) and Antarctic Intermediate 
Water (AAIW) are two globally significant upper ocean water masses that circulate in all 
southern hemisphere subtropical gyres, and cross the equator to enter the North Pacific 
and North Atlantic Oceans. Simulations of SAMW and AAIW for the 20th century in 
eight climate models that provided their output in support of the Intergovernmental 
Panel on Climate Change’s Fourth Assessment report (IPCC AR4) have been compared 
to the Commonwealth Scientific and Industrial Research Organization (CSIRO) Atlas 
of Regional Seas. The climate models, except for UKMO-HadCM3, CSIRO-Mk3.0 and 
MRI-CGCM2.3.2, provide a reasonable simulation of SAMW and AAIW isopycnal tem-
perature and salinity in the Southern Ocean. Many models simulate the potential vorticity 
minimum layer and salinity minimum layer of SAMW and AAIW, respectively. However, 
the simulated SAMW layer is generally thinner and at lighter densities than observed. All 
climate models display a limited equatorward extension of the SAMW and AAIW north 
of the Antarctic Circumpolar Current. Errors in the simulation of SAMW and AAIW 
property characteristics are likely to be due to a combination of many errors in the climate 
models including simulation of wind and buoyancy forcing, inadequate representation of 
sub-grid scale mixing processes in the Southern Ocean, and mid-latitude diapycnal mix-
ing parameterizations.

Sluss, T. D., Kentucky State University, Frankfort, USA, tamara.sluss@kysu.edu;
Javed, K., Kentucky State University, Frankfort, USA, kazi.javed@kysu.edu
INTEGRATING STREAM ECOLOGY INTO KENTUCKY SCHOOL CURRICULUM
As part of a USDA Teaching Capacity Building Grant, we developed a stream ecology 
program and offered it to Kentucky high school and middle school teachers.  Forty two 
teachers participated in the week-long summer professional development workshop.  We 
focused on stream ecology principles, human impacts, field methods, macroinvertebrate 
identification, data analysis, and Shannon Diversity.  While we considered the workshop 
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a success, we are striving to ensure adoption into classroom curriculum by conducting 
follow-up workshops (one will take place in October, 2007) and providing the necessary 
equipment and support to each participating schools.  We will present dissemination 
methods, relation to the Kentucky Department of Education’s Core Content, lessons 
learned from our initial summer workshop, services that will benefit teachers and curricu-
lum adoption, student outcomes, survey results of the fall 2007 follow-up workshop.  We 
strongly feel that our methods will lead to the integration of stream ecology concepts in 
the classroom as well as raise overall environmental awareness.

Smedsrud, L. H., Bjerknes Centre for Climate Research, Univ of Bergen, Bergen, Norway, 
larsh@gfi.uib.no

OCEANIC HEAT TRANSPORT AND ARCTIC SEA ICE COVER
Effects of variation in the poleward advection of oceanic heat on the Arctic ice cover is 
explored. The oceanic heat transport is specified at the boundary of a simple column 
model that has a vertical 1m resolution and resolves the sea-ice distribution with more 
than 40 ice classes. The column model (1Dice) is horizontally integrated, uses monthly 
mean atmospheric forcing, and reproduce the Arctic sea-ice thickness distribution and 
most of the thinning onwards from the 1970’s (Söderqvist and Björk 2004). The effects of 
increased oceanic heat transport is sensitive to the depth at which advection is specified 
and the vertical mixing, in addition to the obvious heat transport estimate. Many differ-
ent scenarios are fully explored until they reach a steady state, usually within 20-50 years. 
Results presented include the Arctic Ocean and the area that receives the largest oceanic 
heat transport of any seasonally ice cover in the Arctic - the Barents Sea.

Smedstad, L. F., Naval Research Laboratory, Stennis Space Center, USA, lsmedstad@
nrlssc.navy.mil;

Barron, C. N., Naval Research Laboratory, Stennis Space Center, USA, barron@nrlssc.
navy.mil;

Helber, R. W., Naval Research Laboratory, Stennis Space Center, USA, helber@nrlssc.navy.
mil;

Townsend, T. L., Naval Research Laboratory, Stennis Space Center, USA, townsend@
nrlssc.navy.mil

USING SYNTHETIC PROFILES TO IMPROVE SOUND SPEED PREDICTION IN 
OPARATIONAL GLOBAL OCEAN MODELS
Accurate representation of sound speed is a major objective for operational naval ocean 
models. The Modular Ocean Data Assimilation System (MODAS) uses climatologically-
determined regression coefficients to project satellite measurements of sea surface height 
and sea surface temperature into synthetic profiles of temperature (T) and salinity (S). 
Sound speed derived from these standard profiles has a climatological average vertical 
structure. Mixed-layer depth (MLD) forecasts from the NRL Layered Ocean Model are 
used to modify MODAS synthetics to better represent sound speed inflection points. 
The standard and MLD-modified synthetics are assimilated into the global Navy Coastal 
Ocean Model to produce dynamically-balanced T and S forecasts. While the adequacy of 
any particular sound speed estimate can be highly dependent upon depth and frequency 
of the sound source, accuracy of ocean characteristics such as MLD, sonic layer depth and 
below-layer gradient are good indicators of a product’s overall suitability for many acoustic 
applications. Evaluating the various products relative to unassimilated in situ observations, 
we produce global maps of system performance to identify preferred products for calcu-
lating acoustic transmission.

Smedstad, O. M.,  Planning Systems Inc., Stennis Space Center, USA, smedstad@nrlssc.
navy.mil;

Cummings, J. A., Naval Research Laboratory, Monterey, USA, james.cummings@nrlmry.
navy.mil;

Metzger, E. J., Naval Research Laboratory, Stennis Space Center, USA, metzger@nrlssc.
navy.mil;

Hurlburt, H. E., Naval Research Laboratory, Stennis Space Center, USA, hurlburt@nrlssc.
navy.mil;

Wallcraft, A. J., Naval Research Laboratory, Stennis Space Center, USA, wallcraf@nrlssc.
navy.mil;

Shriver, J. F., Naval Research Laboratory, Stennis Space Center, USA, shriver@nrlssc.navy.mil;
Chassignet, E. P., Florida State University, Tallahassee, USA, echassignet@coaps.fsu.edu
THE 1/12 DEGREE REAL TIME HYCOM NOWCAST/FORECAST SYSTEM
The 1/12 degree global HYCOM nowcast/forecast system has been running in near real 
time since 22 December 2006 and in real time since 16 February 2007. With ~7 km mid-
latitude resolution (3-4 km near the poles), the system will depict the location of meso-
scale features such as oceanic eddies and fronts and provide the three dimensional ocean 
temperature, salinity and current structure. The Navy Coupled Ocean Data Assimilation 
(NCODA) system is used to assimilate available observations. NCODA is a multivariate 
optimal interpolation scheme (MVOI) that assimilates surface observations from satellite 
altimeter tracks and available MCSST data. NCODA also assimilates in situ observa-
tions, including profile data from BT’s and ARGO floats. The different components of the 
system will be described and the latest results including comparisons with independent 
observations will be shown. The prediction system will provide boundary conditions for 
higher resolution coastal models. An accurate representation of the oceanographic fields 
at the open boundaries of a coastal model is important for a successful coastal ocean pre-
diction system. Results from the global system can be viewed on the HYCOM web page 
http://www.hycom.org/. The model output can also be accessed through this web page.

Smethie, W. M., Lamont-Doherty Earth Observatory, Columbia University, Palisades, 
USA, bsmeth@ldeo.columbia.edu;

Cunningham, A., Lamont-Doherty Earth Observatory, Columbia University, Palisades, USA;
Curry, R., Woods Hole Oceanographic Institution, Woods Hole, USA, rcurry@whoi.edu;
Toole, J. M., Woods Hole Oceanographic Institution, Woods Hole, USA, jtoole@whoi.edu;
Joyce, T., Woods Hole Oceanographic Institution, Woods Hole, USA, tjoyce@whoi.edu
VARIABILITY OF PROPERTIES OF THE NORTH ATLANTIC DEEP WATER CORE 
OF THE DEEP WESTERN BOUNDARY CURRENT ALONG LINE W SOUTH OF 
CAPE COD BETWEEN 1994 AND 2006
Since the fall of 2003, a line of stations extending from Cape Cod about half way to Bermuda 
has been occupied twice a year as part of an investigation of interannual variation of the 
Deep Western Boundary Current (DWBC).  Prior to 2003, the near shelf part of the line 
was sampled a number of times during the Primer and other projects in the 1990s and early 
2000s, all contributing to a total of 18 section occupations between 1994 and 2007.  The water 
property cores for Labrador Sea Water (LSW) and Denmark Strait Overflow Water (DSOW) 
in the DWBC were identified as maxima in chlorofluorocarbon concentration and average 
properties for these extrema were calculated for each crossing of the DWBC.  Two vintages of 
well-ventilated low salinity LSW passed through the section in 1994-1996 and in 2005, cor-
responding to periods of deep convection in the Labrador Sea in 1989-1993 and 2000 respec-
tively.  DSOW salinity increased between 1994-1996 as LSW freshened, but then freshened 
after 2000.  Changes in other properties will also be presented.

Smirnov, S., Texas Tech University, Lubbock, USA, sergey.smirnov@ttu.edu;
Yankovsky, A., University of South Carolina, Columbia, USA;
Boyer, D., Arizona State University, Tempe, USA;
Baines, P., University of Melbourne , Melbourne , Australia
COASTAL-TRAPPED WAVE PROPAGATION IN THE PRESENCE OF SUBMARINE 
TOPOGRAPHY
CTW propagation along the continental slope and its subsequent interaction with the 
submarine canyon was investigated experimentally. Our observations demonstrated that 
CTW propagates along the continental slope with the strongest currents being concen-
trated near the shelf break. The topographic irregularity was strong enough to promote 
wave scattering. Flow characteristics in the canyon were found to be sensitive to the rela-
tive value of the Burger number. When the latter was very large (strong stratification), no 
variations in the wave spatial structure were observed in the canyon region. The scattering 
effect becomes significant at moderate values of the Burger number (of the order of unity). 
It was shown that stratification can eliminate backward propagating modes and limit the 
number of transmitted modes, forcing the flow to generate highly-energetic evanescent 
modes in order to adjust to the variations of the topography. Eventually strong mesoscale 
flows are generated in the form of a cyclonic eddy trapped inside the canyon region influ-
encing the transport of nutrients and pollutants in the coastal region.

Smith, C. S., University of Canberra/Geoscience Australia, Canberra, Australia, craig.
smith@ga.gov.au;

Haese, R. R., Geoscience Australia, Canberra, Australia, ralf.haese@ga.gov.au;
Murray, E. J., Geoscience Australia, Canberra, Australia, emma.murray@ga.gov.au
SEDIMENT WATER INTERACTIONS IN THE SWAN RIVER ESTUARY 
(AUSTRALIA), 2000-2006
Geoscience Australia has conducted four surveys to the Swan River Estuary, Western 
Australia, between 2000 and 2006 to determine the importance of sediments as a source 
of nutrients. Extreme seasonality of river flow causes the estuary to alternate between fully 
marine (summer) and almost fresh (winter). Catchment derived nutrients and internal 
recycling, combined with stratified conditions, drive temporary algal blooms within the 
waterway. Between 2000 and 2006 there has been a significant increase in the amount of 
organic matter being degraded, and therefore, nutrient release from the sediments of the 
upper Swan River. Fluxes of TCO2, NH4

+, PO4
3- and SiO4

4- have been among the highest 
we have recorded in any Australian estuary. The increase in organic matter is also limit-
ing the phosphorus binding capacity and adversely affecting the denitrification efficiency 
of the sediments. It is possible that reduced flows as a result of global climate change are 
responsible for the increased organic matter degradation

Smith, D. C., University of Rhode Island/Graduate School of Oceanography, Narragansett, 
USA, dcsmith@gso.uri.edu

MICROORGANISMS LIVING DEEP WITHIN MARINE SEDIMENTS
Recent investigations have led to the discovery that much of the life on Earth resides below 
its surface. This has resulted in a substantial revision of our understanding of the physical 
extent of Earth’s biosphere. Cores retrieved by the Integrated Ocean Drilling Program 
have yielded evidence that microorganisms exist in sediments hundreds of meters below 
the seafloor. Data from multiple sites have been used to estimate that up to 10% of the 
total biomass inhabits subseafloor sediments. Emphasis is now on studying the adapta-
tions that allow organisms to live in this harsh environment and how closely related these 
organisms are to those that inhabit the surface world.  This new knowledge of the extent 
of where life occurs, and the metabolic reactions they perform, requires us to incorpo-
rate this previously unknown biomass into our ideas on global biogeochemical cycles. 
Conveying the global significance of these unseen organisms living in such an extreme 
environment to non-specialists has a unique set of challenges but also allows an opportu-
nity for the discussion on the limits of life and possibilities for its existence elsewhere.
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Smith, D. L., STFC, Rutherford Appleton Laboratory, Oxfordshire, United Kingdom, 
d.l.smith@rl.ac.uk;

Mutlow, C. T., STFC, Rutherford Appleton Laboratory, Oxfordshire, United Kingdom, 
c.t.mutlow@rl.ac.uk;

Delderfield, J., STFC, Rutherford Appleton Laboratory, Oxfordshire, United Kingdom, 
j.delderfield@rl.ac.uk;

Llewellyn-Jones, D., Leicester University, Leicester, United Kingdom, dlj1@le.ac.uk
DESIGN AND CALIBRATION PRINCIPLES FOR HIGH ACCURACY SST 
RADIOMETRY
Since the early 1990s ESA has flown Along Track Scanning Radiometer (ATSR) instru-
ments on its ERS-1 and -2 satellites and is currently flying the Advanced ATSR instrument 
(AATSR) on its very successful Envisat mission; each successive sensor has been an incre-
mental improvement over the last. The sensors have been specifically designed to provide 
the information urgently needed for the debate on climate change and global warming, 
as well as to produce properly calibrated image data sets for use in a wide range of EO 
studies. Each ATSR exploits the multi-channel method pioneered in AVHRR but also uses 
new technology to improve instrument stability and calibration, detector signal to noise, 
and to provide observations of the same surface scene at two different angles. The novel 
feature of each ATSR, from which the sensor is derives its name, is its use of along-track 
scanning to reduce the effects of the atmosphere on surface measurements. This method 
obtains two observations of the scene through differing amounts of atmosphere; the 

Smith, D. R., United States Naval Academy, Annapolis, MD, USA, drsmith@usna.edu;
Geer, I. W., American Meteorological Society, Washington DC, USA, geer@ametsoc.org;
Moran, J. M., American Meteorological Society, Washington DC, USA, moranj@uwgb.edu;
Weinbeck, R. S., American Meteorological Society, Washington DC, USA, weinbeck@

ametsoc.org;
Mills, E. W., American Meteorological Society, Washington DC, USA, mills@ametsoc.org
AMS EDUCATION PROGRAMS FOR THE OCEAN SCIENCES: A PARTNERSHIP 
OF A PROFESSIONAL SOCIETY, GOVERNMENT AGENCIES, UNIVERSITIES, AND 
THE K-12 COMMUNITY
The American Meteorological Society has been involved with teacher enhancement 
programs for over 15 years in the atmospheric, oceanic and related sciences. A key to 
the success of its programs is the partnerships it has forged. This paper will focus on two 
programs that promote ocean science education and the groups that form the partner-
ships. In 1994, the Maury Project was established in partnership with the United States 
Naval Academy and SUNY College at Brockport, with support from the National Science 
Foundation, the Navy and NOAA. This program is directed towards improving teacher 
effectiveness in generating interest and understandings in oceanography.  In 2003, AMS 
initiated a distance learning course called DataStreme Ocean. The  partners include AMS, 
graduates of the Maury Project, and subject matter experts who assist as members of local 
implementation teams to facilitate teaching ocean science topics to precollege teachers. 
Funding for this program is primarily provided by NOAA. This course is delivered by the 
AMS education program and taught in a decentralized fashion at nearly 30 sites nation-
wide. This paper will describe these two programs and how the partners contribute to 
accomplishing their goals in training teachers on aspects of the ocean sciences.

Smith, D. W., Biology Dept, Woods Hole Oceanographic Institution, Woods Hole, MA, 
USA, dwsmith@whoi.edu;

Madin, L. P., Biology Dept, Woods Hole Oceanographic Institution, Woods Hole, MA, 
USA, lmadin@whoi.edu

VIRTUAL STOWAWAY ON AN OCEANOGRAPHIC CRUISE: AN INTERACTIVE 
EDUCATIONAL WEBSITE EMPLOYING LINKED SHIPBOARD PANORAMAS
An oceanographic cruise is a part of scientific research few can experience firsthand. We 
are developing an informal education website, “Virtual Stowaway on an Oceanographic 
Cruise,” that uses linked QuickTime panoramas to offer a broad public a “virtually” first-
hand look at scientific research and exploration aboard a dedicated research vessel on the 
open ocean. Clicking on hotspots within these panoramas may lead to explanatory text, 
video or audio clips. Underwater shots showing the “jelly animals” that are targets of study 
on these cruises will be linked to descriptions of the animals depicted. Other hotspots 
within the panoramas will allow visitors to the site to “move” from one space to another 
on the ship, seeing the activities that typically take place in each. By showing scientists, 
crew, and study animals in their respective places at sea, we hope to illustrate how the 
ship’s spaces, functions, and people fit together to help researchers learn about the ocean 
around them. We will present the latest version of this “Stowaway” site, welcoming sugges-
tions on how it may be made more functional, attractive and informative.

Smith, G. C., University of Reading, Reading, United Kingdom, gcs@mail.nerc-essc.ac.uk;
Haines, K., University of Reading, Reading, United Kingdom, kh@mail.nerc-essc.ac.uk;
Lea, D., UK MetOffice, Exeter, United Kingdom, daniel.lea@metoffice.gov.uk
RECONSTRUCTION OF THE ATLANTIC MERIDIONAL OVERTURNING 
CIRCULATION USING A PHYSICALLY-BASED DATA ASSIMILATION METHOD
Our main aim is to produce a high-resolution reconstruction of the global ocean over the 
last 50 years suitable for the study of ocean climate signals and in particular the Atlantic 
meridional overturning circulation (AMOC). The relative abundance of collocated 
temperature and salinity observations provided by Argo are used to develop an assimila-
tion scheme whereby temperature and salinity profiles are assimilated on isotherms and 

isopycnals. This allows us to exploit the larger spatial and temporal decorrelations of these 
quantities, compared with assimilation on geopotential surfaces, allowing flow dependent 
assimilation and recovery of water mass information. The ¼ degree NEMO ice-ocean 
model developed by DRAKKAR is used to perform a series of experiments over the Argo 
period, assimilating on depth, temperature and density surfaces. These experiments are 
evaluated in terms of the ability of the different methods to capture observed water mass 
properties, and the effect of assimilating Argo data on the AMOC. A comparison will also 
be made with estimates of the AMOC from the RAPID Array at 26N. If completed, results 
from a 50 year reanalysis using this model-data synthesis method will also be shown.

Smith, J. A., Scripps Institution of Oceanography, La Jolla, USA, jasmith@ucsd.edu
FLUSHING THE NEAR SHORE
Waves exert a strong influence near shore, notably driving alongshore flows that sometimes exceed 
1 m/s. How do these wave-driven flows interact with other dynamics in the nearshore region? 
Here we consider observations of a fresh-water density flow propagating down-coast along the 
barrier islands past Duck, NC. The primary data set discussed here is a time-series of 2-D horizon-
tal surface velocities estimated over an area several hundred meters on a side from a pair of

Smith, J. N., Bedford Institute of Oceanography, Dartmouth, Canada, smithjn@mar.dfo-
mpo.gc.ca;

Smethie Jr., W. M., Lamont-Doherty Earth Observatory, Palisades, USA, bsmeth@ldeo.
columbia.edu;

Toole, J. M., Woods Hole Oceanographic Institution, Woods Hole, USA, jtoole@whoi.edu
129I TRANSPORT IN THE DEEP WESTERN BOUNDARY CURRENT IN THE NORTH 
ATLANTIC OCEAN
During the early 1990s, discharges of 129I from European nuclear fuel reprocessing plants 
increased by 500% resulting in a well resolved, tracer “front” whose spreading beyond the 
Nordic Seas is presently being observed by 129I time-series measurements on the WOCE 
(AR7W) section in the Labrador Sea and the Line W Section at about 39°N 70°W off 
Cape Cod. 129I levels in the Labrador Sea at depths greater than 3000 m in Denmark Strait 
Overflow Water (DSOW) increased by about 200% between 1997 and 2001 and by only 
about 15% since that time, indicating that the 129I tracer “front” had fully entered the North 
Atlantic Deep Waters (NADW) by 2001. By May, 2007 the 129I concentration and 129I/CFC-
11 ratio in the DWBC on Line W had increased by 20% compared to levels measured 
between 2004 and 2006 suggesting that the leading edge of the 129I tracer front had arrived. 
These results indicate that the transit time in the DWBC to Line W is about 8-10 years from 
the Labrador Sea and 10-12 years from the Nordic Seas.

Smith, K. A., University of South Carolina, Columbia, USA, kasmith@biol.sc.edu;
Wethey, D. S., University of South Carolina, Columbia, USA, wethey@biol.sc.edu;
Helmuth, B., University of South Carolina, Columbia, USA, helmuth@biol.sc.edu
PATTERNS OF POTENTIAL TEMPERATURE RISK DURING INTERTIDAL 
EMERGENCE IN DIFFERENT TIDE REGIMES.
Organisms living in marine intertidal zones are exposed to terrestrial conditions during a 
portion of each day.  When low tide occurs during midday in summer, organisms may reach 
high body temperatures that are physiologically harmful.  Therefore timing of the low tide is 
important for determining thermally risky areas.  Past studies have shown variability in the 
timing low tide across regions and continents using predictions from individual tide stations.  
However, individual tide stations do not provide the spatial information necessary for deter-
mining large-scale patterns in the timing of the low tide.  We used the OSU Tidal Inversion 
Software which is based on TOPEX POSEIDON/Jason I altimetry data for the timing of low 
tide and the NASA JPL Horizons software for solar elevations to model potential tempera-
ture risk.  While this method does not account for wind, waves, and local topography, it does 
provide a useful baseline to select potentially interesting areas for more localized studies on 
the effects of thermal stress.

Smith, K. L., Monterey Bay Aquarium Research Institute, Moss Landing, USA, ksmith@
mbari.org;

Kaufmann, R. S., University of San Diego, San Diego, USA, kaufmann@sandiego.edu;
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DETRITAL AGGREGATE COVERAGE ON THE DEEP-SEA FLOOR IN THE 
NORTHEAST PACIFIC OVER A 17-YEAR PERIOD
Long-term monitoring of an abyssal site (Sta. M) in the northeast Pacific has found sea-
sonal and interannual variation in the flux of particulate organic carbon to the seafloor, as 
measured by sediment traps.   A portion of these organic carbon inputs to the benthos oc-
cur in the form of discrete detrital aggregates, which may not be characterized adequately 
by sediment trap collections.  The spatial and temporal coverage of detrital aggregates on 
the seafloor at this abyssal site were examined with time-lapse photography.  These ag-
gregates have chemical compositions similar to sediment trap material at the study site.  
Seafloor coverage of these aggregates as well as their sizes and densities were compared 
to particulate fluxes measured synoptically by sediment traps.  The temporal relationship 
between sediment trap flux measurements and seafloor aggregate occurrence and coverage 
were examined.  Surface conditions, including major climatic phenomena such as the El 
Niño-Southern Oscillation and patterns in primary production, also were compared with 
sinking particle fluxes and detrital aggregate coverage on the seafloor at this site.
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Smith, K. S., NYU/Courant/CAOS, New York, USA, shafer@cims.nyu.edu;
Marshall, J., MIT/PAOC, Boston, USA, jmarsh@mit.edu
THE VERTICAL STRUCTURE OF PV MIXING ACROSS THE ACC
Satellite observations show that Rossby wave phase speeds in the core of the Antarctic 
Circumpolar Current are eastward at the ocean surface, and slower than the mean current 
by about 25%, implying a steering level at significant depth. Detailed linear stability calcu-
lations from hydrography reveal steering level depths in the ACC of about 1 Km, generi-
cally.  Moreover, these calculations show that the primary baroclinic instability is due to 
a growing mode with maximum amplitude and phase at a similar depth, near the base of 
the jet, implying preferential eddy generation at the steering level. Calculations using a 
nonlinear model forced by the mean shear and stratification at a series of locations span-
ning the ACC, confirm this picture.  Desipite that the instability structure is broadband 
and complex, the mixing level is dominated by a particular growing mode --- this is the 
mode that can lead to the most efficient conversion of available potential to eddy kinetic 
energy.  The resulting structure of the eddy PV flux is consistent with an eddy velocity that 
acts to flatten tilted isopycnals.  An important result of this study is that the vertical struc-
ture of the PV diffusivity is strongly depth-dependent, and so the diffusivities of eddy PV 
and eddy buoyancy are not the same.

Smith, K. W., WHOI, Woods Hole, MA, USA, kwsmith@whoi.edu;
McGillicuddy, D. J., WHOI, Woods Hole, MA, USA, dmcgillicuddy@whoi.edu;
Lynch, D. R., Dartmouth College, Hanover, NH, drl@dartmouth.edu
PARAMETER ESTIMATION  USING AN ENSEMBLE SMOOTHER: THE EFFECT OF 
THE CIRCULATION IN BIOLOGICAL ESTIMATION
An ensemble smoother is used to estimate the initial conditions and mortality rate for a 
spatially explicit model of the toxic dinoflagellate {\it Alexandrium fundyense}.  The skill of 
this estimation procedure is assessed through cross validation. The estimation is carried out 
with three different representations of circulation: no circulation, climatology and a data as-
similative hindcast. While the misfit to the assimilated data is minimized with no flow, the 
skill of the biological hindcast is better with the hindcast and climatological velocity fields.

Smith, L. K., University of Colorado, Boulder, USA, Lesley.Smith@colorado.edu;
Laursen, S., University of Colorado, Boulder, USA, sandra.laursen@colorado.edu;
Thiry, H., University of Colorado, Boulder, USA, heather.thiry@colorado.edu;
Hunter, A., University of Colorado, Boulder, USA, Anne-Barrie.Hunter@colorado.edu
RESCIPE FOR SCIENTIFIC INQUIRY:  PROFESSIONAL DEVELOPMENT FOR 
SCIENTISTS TO SUPPORT THEIR WORK WITH EDUCATION
Funders are asking scientists to become more involved in communicating the “broader im-
pacts” of their work.  In addition, scientists wish to contribute to public science literacy and 
high-quality science education in schools.  The ReSciPE Project—Resources for Scientists 
in Partnership with Education—provides professional development workshops and other 
resources to scientists who are involved in education and public outreach.  As of fall 2007, 
we have reached roughly 400 scientists through our workshops on “Scientific Inquiry in the 
K-12 Classroom” at professional meetings, laboratories, and universities.  The project goals 
and our model for helping scientists to become more effective in working with students 
and teachers will be described.  Evaluation results from pre- and post-workshop surveys of 
participants demonstrate that the workshops are effective in broadening participants’ideas 
of their potential role in education.  However, they also have ongoing needs for both knowl-
edge and support.  We argue that working with education or other public audiences is an 
increasingly important professional skill for scientists and offer this project as one experi-
ment in providing appropriate professional development for this work.

Smith, M. R., University of Alabama in Huntsville, Huntsville, AL, USA, msmith@itsc.
uah.edu;
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edu;
Sheng, Y. P., University of Florida, Gainesville, FL, USA, pete@coastal.ufl.edu
ON THE EFFICIENCY OF A DISTRIBUTED FORECAST SYSTEM FOR THE 
SIMULATION OF TROPICAL STORM DRIVEN WAVES AND STORM SURGE
The SURA Coastal Ocean and Prediction (SCOOP) program is developing a prototype 
distributed coastal laboratory linking sensors, software and computational resources. 
SURA (Southeastern Universities Research Association) researchers are creating an IOOS 
to improve forecasts of tropical storm driven waves and storm surge with the eventual 
goals of improving emergency planning, safe maritime operations, and support of coastal 
security. As part of the system, ensemble forecasts from atmospheric wind models are 
distributed to a network of computers where they are then used to drive storm surge and 
wave models. For initial system prototyping, SCOOP is focusing on the use of an ensem-
ble of 30+ analytical wind and pressure fields which are based on a probabilistic analysis of 
historical NHC forecast model errors. Resultant wind, surge and wave products are dis-
tributed to a series of nodes which are responsible for archiving, cataloging and eventual 
visualization of the products for use by emergency managers. We will examine the speed, 
latency and efficiency of the distributed data transport in this overall system with empha-
sis on its response during real hurricane events.

Smith, P. S., Glosten Associates, Seattle, USA, pssmith@glosten.com;
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THE TRI-SPAR:  A POSSIBLE OOI GLOBAL-SCALE NODE FOR HIGH-LATITUDE 
SITES.
The OOI Global Network design envisages nodes providing power to seafloor instruments 
and communications to the shore.  Of particular importance are nodes at high-latitudes. 
Environmental conditions at such locations will make installation and reliable long-term 
operations challenging. Compared with discus buoys, spar buoys provide superior mo-
tion characteristics and have been used successfully in the oil industry and for scientific 
research (FLIP).  A modification of the conventional spar design is the Tri-Spar, which 
comprises three cylindrical columns spaced about three diameters apart,  connected by

Smith, R. W., Texas A & M University, College Station, USA, rsmi1230@ocean.tamu.edu;
Bianchi, T. S., Texas A & M University, College Station, USA, tbianchi@tamu.edu;
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A COMPARISON OF LIGNIN-PHENOLS AND BRANCHED/ISOPRENOID 
TETRAETHERS (BIT INDEX) AS INDICES OF TERRESTRIAL ORGANIC MATTER 
IN SURFACE SEDIMENTS
Recent work has shown that the branched versus isoprenoid tetraether (BIT) index is a 
useful proxy for determining the fluvial inputs of terrestrial organic matter in the marine 
environment (Hopmans et al., 2004).  To compare this new approach with the long-stand-
ing CuO method, first introduced by Hedges and Ertel (1982), sediments collected as part 
of the Deep-Sea Gulf of Mexico Benthos (DeGOMB) Project were analyzed using both 
methods, as well as surface sediments obtained from estuarine fiords in southwestern 
New Zealand.   The DeGOMB and Fiordland samples represented sediments with expect-
ed low and high  inputs of terrestrially-derived organic matter, respectively.  The unusually 
high inputs of terrestrially-derived organic matter in Fiordland are primarily due to land-
slips on steep fiord slopes that mostly occur during high rainfall events; rainfall typically 
averages 7 m per year in this region.

Smith, S. C., St. Andrews Biological Station - Department of Fisheries and Oceans - 
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USE OF POP-UP SATELLITE TAGS TO REFINE KNOWLEDGE OF SWORDFISH 
FEEDING ECOLOGY ON GEORGES BANK, AN AREA OF FISHERY AND 
RESOURCE CONCENTRATION.
A three year program to tag North Atlantic swordfish on the northeast peak of Georges 
Bank, off Nova Scotia, Canada has provided depth profile data of swordfish while feeding.  
The data indicate that swordfish spend much of their time foraging at depths of between 
300 and 600 meters. Stomach samples collected in the same waters have shown that 
swordfish in this area were feeding on several species of meso-pelagic fish and cephalo-
pods and generally exhibited high feeding success. The homing behaviour clearly demon-
strated by satellite-tagged swordfish on Georges Bank indicates that this area is used con-
sistently from year to year, and forms an important feeding site for North Atlantic sword-
fish.  The implications of these observations for management of the stock are discussed. 

Smith, S. L., Frontier Research Center for Global Change, JAMSTEC, Yokohama, Japan, 
lanimal@jamstec.go.jp;
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MULTI-ELEMENT ECOSYSTEM DYNAMICS IN THE SERIES IRON-ENRICHMENT 
EXPERIMENT: COMPARING FIXED- AND VARIABLE-COMPOSITION VERSIONS 
OF THE NEMURO ECOSYSTEM MODEL
We model the dynamics of Fe, N and Si during SERIES, comparing a Fixed-Composition 
(FC) and a Variable-Composition (VC) planktonic ecosystem model and focusing on 
variations in drawdown ratios and diatom composition. Because nutrient uptake kinet-
ics are key to these variations, we compare the recently developed Optimal Uptake (OU) 
kinetics to the classic Michaelis-Menten (MM) kinetics. OU kinetics, based on the ac-
climation of phytoplankton physiology to ambient nutrient concentrations, is similar to 
the MM equation, but with maximum uptake rate and half-saturation “constant” that both 
increase with nutrient concentration. When fit to the data, all model versions reproduced 
well the nutrient and chlorophyll data, but with different patterns of nutrient limitation 
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and material flows. Comparing fits started with different initial guesses, the VC model 
reproduced the observed changes more consistently than the FC model. The different 
uptake kinetics yielded significantly different biomass of zooplankton (through effects 
of food quality). In the VC model, MM and OU kinetics yielded very different elemental 
compositions for phytoplankton. Field data for such changes in composition are needed to 
clarify multi-element dynamics in the ocean.

Smith, S. R., Naval Research Laboratory, Stennis Space Center, USA, smithsc@nrlssc.navy.mil;
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AN ANALYSIS/FORECAST SYSTEM BASED ON THE 4DVAR CYCLING 
REPRESENTER DATA ASSIMILATION METHOD AND THE NAVY COASTAL 
OCEAN MODEL
This presentation will overview an ocean analysis/forecast system that is being developed 
at the Naval Research Laboratory (NRL) that employs 4DVAR assimilation to combine 
ocean observations with the Navy Coastal Ocean Model (NCOM) to obtain an optimal 
solution that minimizes a cost function containing the weighted squared errors of data, 
initial conditions, boundary conditions, forcing, and model dynamics.  In order to con-
verge to the global minimum of this cost function, the ocean model (and its adjoint) must 
be linear.  Since NCOM is highly nonlinear, its model dynamics and adjoint are linearized 
using tangent linearization.  The accuracy and stability of this tangent linearized model 
(TLM) is a very sensitive function of the background accuracy, the level of nonlinearity of 
the model, complexity of the bathymetry, and the complexity of the flow field.  Therefore, 
in high-resolution coastal domains, which this assimilation system is designed for, the 
TLM is only going to be stable for a relatively short period of time.  To overcome this 
problem, the cycling representer method is employed to solve the 4DVAR problem by 
splitting the time period into short cycles that are within the time frame of TLM stability.  
This cycling assimilation system will be validated for a Mississippi Bight domain assimilat-
ing velocity measurements from an array of ADCP moorings.

Smith, S. R., Moss Landing Marine Laboratories, Moss Landing , USA, ssmith@mlml.
calstate.edu;
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QUANTITATIVE VERIFICATION OF VIABILITY STAIN PERFORMANCE AND 
PHOTOSYNTHETIC ACTIVITY IN PHYTOPLANKTON
Recent recognition of the sources and magnitude of phytoplankton cell death have height-
ened awareness of the importance of measuring algal viability. Fluorochrome stains have 
the potential to streamline viability measurements for incorporation into ecological stud-
ies, toxicological studies, and applied problems such as testing the effectiveness of ballast 
water treatment, but the performance of these stains under variable conditions remains 
relatively untested. This study tested the effectiveness of some common viability stains 
under both controlled laboratory and complex environmental conditions. Flow cytometry 
was used to detect viability in laboratory algal cultures and a field populations of estuarine 
cryptophyte algae against a known measure of photosynthetic activity determined from 
14C-uptake. Controlled laboratory experiments indicate that fluorochromatic methods 
can be remarkably consistent with side-by-side determinations of photosynthetic activity. 
However, direct transfer of methods to field samples is not necessarily straight-forward. 
These results suggest that increasingly common fluorochromatic methods available for 
measuring viability should continue to be tested for efficacy before incorporation into 
studies of phytoplankton dynamics, and that the use of other non-fluorochrome assays 
should be explored for use in complex natural samples.

Smith, S. R., Center for Ocean-Atmospheric Prediction Studies, The Florida State 
University, Tallahassee, USA, smith@coaps.fsu.edu;
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University, Tallahassee, USA, bourassa@coaps.fsu.edu

THE SHIPBOARD AUTOMATED METEOROLOGICAL AND OCEANOGRAPHIC 
SYSTEM (SAMOS) INITIATIVE
The status of the shipboard automated meteorological and oceanographic system 
(SAMOS)  initiative will be described. The SAMOS initiative focuses on improving the 
accuracy of and access to quality-assured, high-resolution (sampling rates ~ 1 min.) 
meteorological and near-surface oceanographic observations collected on research ves-
sels. The SAMOS data assembly center (DAC) and its partners in NOAA and UNOLS 
have implemented a series of daily data transmission from ship-to-shore using an email 
protocol. All data arrive at the DAC soon after 0000 UTC and undergo automated quality 
evaluation. An analyst reviews the data and responds to vessels at sea when problems are 
identified. All quality evaluated data are freely available to the user community (via http://
samos.coaps.fsu.edu). Currently, 12 research vessels are providing routine data transfers. 
The authors will describe ongoing activities and outline plans to recruit additional vessels, 
including potential collaboration with voluntary observing ships equipped with automated 
weather systems. Methods will be discussed to improve metadata retrievals from vessels, 
expand data distribution, and advance data quality evaluation.

Smith, T. B., VIMS, The College of William and Mary, Gloucester Point, USA, treda@
vims.edu;

Schaffner, L. C., VIMS, The College of William and Mary, Gloucester Point, USA, linda@
vims.edu

RESPONSES OF BENTHIC MACROFAUNA TO ENVIRONMENTAL STRESSORS: IS 
THERE A CHARACTERISTIC STRESSOR RESPONSE?
Benthic macroinvertebrates are frequently used as indicators of ecological health and 
condition in estuaries.  Several tools, such as the multimetric Chesapeake Bay Benthic 
Index of Biotic Integrity (B-IBI) and AZTI’s Marine Biotic Index (AMBI) have been de-
veloped to assess the condition of estuarine systems based on generalized responses of 
benthic macroinvertebrates to environment stress.  One of the component metrics of the 
B-IBI classifies individual species into pollution tolerance groups based primarily on ex-
pert opinion.  An implicit assumption in this approach is  that tolerance responses are not 
stressor-specific and this can lead to potential misclassification of a given area.  For this 
study, we evaluated Chesapeake Bay benthic macroinvertebrate community composition, 
water quality, and sediment contaminant data in order to identify relationships between 
species abundance and specific stressors such as low dissolved oxygen, contaminated 
sediments and organic enrichment.  Identification of stressor-specific responses will lead 
to more accurate and refined assessments of Chesapeake Bay benthic condition that can 
be used by resource managers to more effectively identify and remediate disturbed habitat.

Smith, T. B., University of the Virgin Islands, St. Thomas, USA, tsmith@uvi.edu;
Nemeth, R. S., University of the Virgin Islands, St. Thomas, USA, rnemeth@uvi.edu
BLEACHING DURING UPRECEDENTED WARM WATER IN THE US VIRGIN 
ISLANDS AND DEGRADATION WITHIN POTENTIAL REFUGIA
The NE Antilles suffered the worst warm water event on record in 2005. Intensive and 
extensive monitoring of corals around the US Virgin Islands showed that bleaching 
was severe; during the peak of the event (Sep-Nov), most corals were bleached (73%, N 
= 1671) with high severity (50-90% of the colony surface). During the recovery phase 
(Jan-May), both the prevalence (33%, N = 1881) and severity (10% - 50%) of bleaching 
decreased, reaching near pre-bleaching prevalence (20%, N = 1363) and severity (<10%) 
by June 2006. The prevalence of diseases increased during recovery, from 1% to 7%, due 
largely to an unprecedented, outbreak of white syndrome, with prevalence increasing 
from less than 1% to 4%. The combination of these disturbances caused recent partial and 
whole colony mortality to nearly quadruple in prevalence from 7% (prior to and during 
the bleaching) to 25% (during recovery). The net effect was a 38% reduction of coral cover 
over all monitored reefs. As predicted, potential coral reef refugia in deep water (>30 m) 
adjacent to cooler oceanic water did not suffer substantial bleaching (27% prevalence). 
However, they did experience high prevalence of white syndrome (7%) and loss of coral 
cover (22%). This suggests strong, but unobvious, stress on potentially naïve corals or the 
possibility of the spread of disease from shallow coral populations. Deep reefs may only be 
a partial refuge from the escalating impacts of increasing tropical SST.

Smith, W. O., Virginia Institute of Marine Science, Gloucester Point, USA, wos@vims.edu;
Comiso, J. C., NASA Goddard, Greenbelt, USA, comiso@joey.gsfc.nasa.gov
SOUTHERN OCEAN PIGMENTS AND PRIMARY PRODUCTIVITY IN THE 
SEAWIFS AGE
Sea ice in the Southern Ocean is a major influence on phytoplankton productivity and 
growth.  We used SeaWiFS phytoplankton biomass, PAR and cloud cover data, SSM/I and 
AMSR-E ice concentrations, and AVHRR sea-surface temperature data, in combination 
with a vertically integrated model, to estimate primary productivity south of 60ÂºS.  We 
found substantial interannual variability in productivity from 1997 - 2005, and this ap-
peared to be driven in part by ice dynamics.  The most productive regions of Antarctic 
waters were the continental shelves, and no large, sustained blooms occurred in waters 
> 1,000 m.  We suggest that this is due to the slightly greater mixed layer depths found in 
waters off the continental shelf, and that the interactive effects of iron and irradiance result 
in the limitation of phytoplankton.  Annual productivity south of 60ÂºS averaged 23.7 g C 
m-2 y-1, but yearly means between 1998 and 2004 ranged from 22.1 - 25.5 g C m-2 d-1.  
Annual primary productivity over the entire Southern Ocean has increased since 1998, 
and was driven by changes in January and February.  Causes for this trend are unclear.

Snelgrove , P. V., Memorial University of Newfoundland, St. John’s, Canada, psnelgro@
mun.ca;

Tunnicliffe, V., University of Victoria, Victoria, Canada, verenat@uvic.ca
SLENDER SOLE AS BENTHIC ECOSYSTEM ENGINEERS IN SAANICH INLET, 
BRITISH COLUMBIA, CANADA
The muddy seafloor at the VENUS Cabled Observatory in Saanich Inlet, BC supports 
high abundances of slender sole, Lyopsetta exilis at average densities of 1 fish per 2 m2. 
These small flatfish represent potentially important agents of disturbance for sedimentary 
fauna. To test their role as ecosystem engineers, we deployed replicate fish exclusion cages 
(1-m diameter, 15-cm high) at 92 m depth, and sampled macrofauna inside and outside 
of caged areas during deployment and again ~7 months later. Partial cages were also 
deployed to test for caging artifacts. Macrofaunal composition and abundance in ambi-
ent sediments were similar during both sampling periods, however, faunal composition 
differed and abundances were significantly higher in full exclusion cages than in ambient 
sediments or partial cages. Nearby VENUS video records reveal continual sediment dis-
ruptions by sole that play a significant role as agents of disturbance and as regulators of 
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sedimentary faunal composition. The relatively low abundances of macrofauna that char-
acterize this seasonally hypoxic fjord and the high levels of disturbance suggest that flatfish 
play a significant role in bioturbation.

Snyder, H. D., Gallaudet University, District of Columbia, USA, henry.snyder@gallaudet.edu;
Tweedie, M. S., NASA, Kensington, USA, stweedie@mac.com
SATELLITE OCEAN DATA VISUALIZATION AND MODELS FOR CLASSROOM 
EXPLORATION
The NASA-sponsored Ocean Motion website (http://www.oceanmotion.org) documents 
humankind’s experiences, observations and investigations of ocean surface currents. In ad-
dition to the information resources posted on the website, there are also investigations that 
lead high school teachers and students to explore patterns and relationships through ocean 
observation data products with an emphasis on OSCAR (ocean surface current analysis - real 
time). These data products include color-coded maps, time series graphs and data tables. The 
investigations are done through an interactive browser interface that provides easy access to a 
wealth of ocean data. This talk focuses on the use of ocean surface current data and models in 
classroom tested student investigations. The formal education classroom ready investigations 
are integrated with existing science curriculum and provide application of basic science prin-
ciples. Video interviews with oceanographers are positioned in the investigations to illustrate 
their research and the science topic under investigation. Themes of exploration and adventure 
tie investigations of patterns in ocean data to human endeavors of the past and future. This 
connection enriches the content and engages students.

Snyder, R. A., University of West Florida, Pensacola, USA, rsnyder@uwf.edu;
Karouna-Renier, N., USGS Patuxent Wildlife Research Center, Beltsville, USA, nkarouna@

usgs.gov;
Ren, A., University of West Florida, Pensacola, USA, ar4@students.uwf.edu;
Gibson, S., University of West Florida, Pensacola, USA, suzi.gibson@gmail.com;
Rao, K. R., University of West Florida, Pensacola, USA, rrao@uwf.edu
PATTERNS OF PCB DISTRIBUTION IN BIOTA OF PENSACOLA BAY, FL
A spill of Polychlorinated biphenyls (PCBs) was discovered in 1969 in the Escambia 
River leading to Escambia Bay, Pensacola Bay system, FL. Sediment analyses in 1990’s 
demonstrated the persistence of these compounds in the Bay. Other areas of known PCB 
contamination exist in the urban bayous of the system.  We have conducted a multiyear 
screening study for PCBs in harvested biota in the Bay area, including oysters, crabs, 
croaker, spotted seatrout, red drum, striped mullet, and other finfish.  The goal of the 
study was to assess the safety of these harvested species for human consumption.  Results 
of the work have prompted the State of Florida Department of Health to issue a fish 
consumption advisory for largemouth bass and mullet from the Escambia River, where 
muscle tissue samples exceeded 50 Âµg kg-1 PCBs.  The data also provide some interest-
ing insights into ecological aspects of some of these species, especially with regard to 
spatial patterns of biota contamination, age and contaminant accumulation models, and 
accumulation as a function of trophic status.  Some species like mullet may have relatively 
high site fidelity in the estuary, despite an extensive annual spawning migration, and ac-
cumulate high levels of PCBs despite a relatively low trophic status.  For spotted seatrout, 
accumulation of PCBs and mercury follow different trends, suggesting contamination 
dynamics may be species and contaminant specific.

Soderqvist, L. E., U.S. Geological Survey, Fort Myers, USA, lsoderq@usgs.gov;
Byrne, M. J., U.S. Geological Survey, Fort Myers, USA, mbyrne@usgs.gov
MONITORING THE STORM TIDE OF HURRICANE WILMA IN SOUTHWESTERN 
FLORIDA, OCTOBER 2005
Temporary monitoring stations employing non-vented pressure transducers were used to 
augment an existing U.S. Geological Survey coastal monitoring network to document the 
storm tide of Hurricane Wilma. On October 22, 2005, an experimental network consist-
ing of 30 temporary stations was deployed over 145 kilometers of coastline to record the 
magnitude, extent, and timing of hurricane storm tide and coastal flooding. Sensors were 
programmed to record time, temperature, and barometric or water pressure. Water pres-
sure was adjusted for changes in barometric pressure and salinity, and then converted to 
depth of water above the sensor. Elevation surveys using optical levels were conducted 
to reference storm tide water-level data to the North American Vertical Datum of 1988 
(NAVD 88). Storm tide water levels more than 1.5 meters above NAVD 88 were recorded 
by sensors at several locations along the southwestern Florida coast.  Temporary storm 
tide monitoring stations have demonstrated their value by allowing the U.S. Geological 
Survey to extend the scope of data collection beyond that of existing networks, and serv-
ing as backup data collection to existing monitoring stations.

Sohm, J. A., University of Southern California, Los Angeles, USA, sohm@usc.edu;
Gunderson, T., University of Southern California, Los Angeles, USA;
Carpenter, E. J., Romberg Tiburon Center, San Francisco State University, Tiburon, USA;
Capone, D. G., University of Southern California, Los Angeles
NITROGEN FIXATION IN THE NORTH PACIFIC OCEAN: RATE MEASUREMENTS 
AND SPATIAL VARIABILITY IN SPECIES SPECIFIC ACTIVITY
Nitrogen fixation is an important contributor to export production in the North Pacific 
Ocean, as evidenced by seasonally low d15N of sinking organic nitrogen at the Hawaii 
Ocean Time-series station. However, relatively few nitrogen fixation measurements exist 

in the North Pacific. On two cruises there in fall 2002 and summer 2003, the abundance 
and nitrogen fixation rate of Trichodesmium spp. and bulk water samples were measured. 
Trichodesmium spp. was only detected by our methods in the area near the Hawaiian 
Islands, in similar densities on both cruises. Despite similar densities, the areal nitrogen 
fixation rate of Trichodesmium spp. in fall 2002 was nearly four times greater than in sum-
mer 2003 at stations it occurred. Near the dateline, where Trichodesmium spp. was not 
present, whole water nitrogen fixation rates were relatively high (~100 micromol N m-2 d-
1). Presumably unicellular diazotrophs were responsible for activity there. We hypothesize 
that higher dissolved iron concentrations near the Hawaiian Islands allow Trichodesmium 
spp. to grow there, whereas unicellular diazotrophs can be active in the central North 
Pacific at dFe concentrations as low as 0.1 nM.

Soiland, H., Institute of Marine Research, Bergen, Norway, henrik@imr.no;
Rossby, T., University of Rhode Island, Kingston, USA, trossby@gso.uri.edu;
Prater, M. D., University of Rhode Island, Kingston, USA, mprater@gso.uri.edu
INTERMEDIATE CIRCULATION IN THE NORWEGIAN SEA
To study the movement of Arctic Intermediate Waters (AIW) around the Norwegian 
Sea we deployed 26 isobaric RAFOS floats across the northern slope of the Iceland-Faroe 
Ridge. In recent times these waters have increasingly been replacing the Greenland Sea 
waters that in the past were the major contributor to the dense water overflow into the 
North Atlantic. The topographic control of the movement of these 800m deep floats was 
extraordinary. Floats deployed in waters shallower than 1500m without fail drifted into 
the North Atlantic whereas floats deployed in water deeper than 1500m turned north 
following isobaths anticlockwise around the Norwegian Sea. Topographic control of their 
movement meant that their fate was sealed long before they reached their branch point at 
the entry into the Shetland Channel. Flow at intermediate depth in the central Norwegian 
Basin is weakly to the NE with low EKE levels. The AIW flow north along the Norwegian 
continental margin takes place in a narrow band around the 2500m isobath and, signifi-
cantly, is a fast track for moving AIW from the Norwegian Sea into the Lofoten Basin.

Solé, J., IMEDEA, Mallorca, Spain, jordi.sole@uib.es;
Wilkin, J., Rutgers University, New Brunswick, USA, wilkin@marine.rutgers.edu;
Werner, F., University of North Carolina, Chapel Hill, USA, cisco@unc.edu;
Zhang, W., Rutgers University, New Brunswick, USA, zhang@imcs.marine.rutgers.edu;
Zavala-Garay, J., Rutgers University, New Brunswick, USA, jzavala@marine.rutgers.edu;
Vizoso, G., IMEDEA, Mallorca, Spain, g.vizoso@uib.es;
Tintoré, J., IMEDEA, Mallorca, Spain, jtintore@uib.es
STUDY OF POTENTIAL EFFECTS OF CLIMATE CHANGE ON THE ECOSYSTEMS 
OF TEMPERATE SEAS: THE ALBORAN SEA CASE
We study the inter-annual variability of the circulation in the Alborán Sea and its ex-
changes with surrounding sub-basins from the Western Mediterranean in the frame of 
SESAME project.  We use ROMS forced by a 40 years re-analysis and MFS boundary 
conditions to identify global change scenarios.  For each one, we study the adjustment 
processes between Modified Atlantic Water (MAW, S < 36) and denser Mediterranean 
Water (MW, S>37), in particular in the Eastern Alboran area where the Almeria-Oran 
front is a major dynamical boundary (1,5 sigma-t difference) also characterised by a sig-
nificant variability.  We analyze the dynamical relevance of mesoscale and sub-mesoscale 
eddies in the different sub-basins, their relation to enhancing or blocking the north/south 
energy exchanges between sub-basins and the effects on the ecosystem variability using 
ROMS NPZD model. We also present first results obtained on the impacts of this variabil-
ity on fisheries using NEMURO coupled to ROMS. 

Soldevilla, M. S., Scripps Institution of Oceanography, La Jolla, USA, msoldevilla@ucsd.edu;
Wiggins, S. M., Scripps Institution of Oceanography, La Jolla, USA, swiggins@ucsd.edu;
Oleson, E. M., Scripps Institution of Oceanography, La Jolla, USA, eoleson@ucsd.edu;
Rubio, N., Scripps Institution of Oceanography, La Jolla, USA, nrubio@ucsd.edu;
Ohman, M. D., Scripps Institution of Oceanography, La Jolla, USA, mohman@ucsd.edu;
Davis, R. E., Scripps Institution of Oceanography, La Jolla, USA, redavis@ucsd.edu;
Kahru, M., Scripps Institution of Oceanography, La Jolla, USA, mkahru@ucsd.edu;
Hildebrand, J. A., Scripps Institution of Oceanography, La Jolla, USA, jhildebrand@ucsd.edu
CETACEAN HABITAT MODELING IN THE CALIFORNIA CURRENT SYSTEM
Cetaceans, as top predators in the oceans, can be viewed as indicators of changing 
oceanographic conditions over annual and decadal time-scales.  The physical, chemical 
and biological environment of the California Current System is spatially and temporally 
heterogeneous and cetaceans respond to these variations.  Cetacean spatial and temporal 
presence suggests the presence of specific environmental conditions required for their 
survival which are often related to prey availability, predator avoidance or reproductive 
needs.  Using autonomous High-frequency Acoustic Recording Packages (HARPs), we 
monitor occurrence of cetacean species at a variety of locations throughout the Southern 
California Bight with high temporal resolution.  Incorporating Spray ocean glider and 
satellite data collected under CCE-LTER, we develop generalized likelihood models of 
dolphin occurrence with respect to oceanographic variables to test hypotheses about the 
environmental conditions that are important for describing their habitat and likelihood 
of occurrence.  Knowledge of preferred dolphin habitat conditions can be used to predict 
dolphin occurrence over a heterogeneous oceanic system and conversely presence or 
absence of dolphins at a given time and location may be used to describe the changing 
oceanographic environment.
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Soler-Figueroa, B. M., University of Puerto Rico, Mayagüez, Puerto Rico, anabakaena@
gmail.com;

González-Lagoa, J. G., University of Puerto Rico, Mayagüez, Puerto Rico, drj.gonzalez@
gmail.com

COMPARISONS BETWEEN NUTRIENT CONCENTRATION AND 
DINOFLAGELLATE POPULATION DENSITY AT TWO BIOLOMINESCENT BAYS 
IN PUERTO RICO
Bioluminescent bays are unique marine ecosystems. Their principal characteristics are 
that they are relatively shallow, surrounded by mangrove and have a narrow entrance 
to the sea. Two bioluminescent bays in Puerto Rico (Bahía Bioluminiscente and Puerto 
Mosquito) were surveyed monthly throughout one year (January 2003 to December 
2003). The objective of this study was to determine whether the differences in population 
density of the principal dinoflagellate populations between the bays were due to differ-
ences in nutrient concentrations. This study confirms that there was a significant differ-
ence between the bays: Pyrodinium bahamense is the dominant species of dinoflagellate 
at Puerto Mosquito, with an annual concentration of 286,411 cells/l. The annual concen-
tration at Bahía Bioluminiscente was 50,618 cells/l. However, at Bahía Bioluminiscente 
Ceratium furca dominated over P. bahamense part of the year with an annual concentra-
tion of 97,850 cells/l; the concentration in Puerto Mosquito was 11,172 cells/l. A two-way 
ANOVA test found no significant differences in nutrient concentrations between bays. 
Therefore, this study suggests that nutrient concentration may not be the causal factor of 
the differences in dinoflagellate populations between the bays.

Solomon, R. F., University of Hawaii, Honolulu, USA, rsolomon@hawaii.edu;
Ostrander, C. O., University of Hawaii, Honolulu, USA;
Fagan, K. E., NOAA/PMEL, Seattle, USA;
De Carlo, E. H., University of Hawaii, Honolulu, USA, edecarlo@soest.hawaii.edu;
Mackenzie, F. T., University of Hawaii, Honolulu, USA;
Mc Manus, M. A., University of Hawaii, Honolulu, USA;
Sabine, C. L., NOAA/PMEL, Seattle, USA;
Feely, R. A., NOAA/PMEL, Seattle, USA
THE EFFECTS OF LOCAL CLIMATIC FORCING ON NUTRIENT DELIVERY, 
PHYTOPLANKTON PRODUCTIVITY AND AIR-SEA EXCHANGE OF CO2 IN 
SOUTHERN KANEOHE BAY, HAWAII
Local climatic forcing in S. Kaneohe Bay, Oahu, affects its biogeochemistry and gas ex-
change. Rainfall generates pulses of nutrient- and sediment-rich water, exerts strong con-
trol on primary productivity and impacts local carbon cycling. In addition to variability in 
inputs, physical dynamics in coastal systems makes it difficult to classify them as sinks or 
sources of CO2. We present results of ~2 years of high frequency data from our CRIMP-
CO2 project. The “La Niña” winter (2005-2006) was one of the wettest winters in Hawaii 
in 30 years and contrasted sharply drier seasons. Nutrients in the bay increased up to 35 
µM NO3

1, 7.8 µM NH4
+,and 0.92 µM PO4

-3 and 310 µM Si(OH)4 driving phytoplankton 
productivity. Seawater pCO2 responded to blooms and physical forcing, ranging from 231 
to 615 µatm. Low pCO2 during storms indicates bay waters were a net sink of atmospheric 
CO2. On an annual basis the(southern) bay remained a source of CO2 to the atmosphere. 
Integrated net annual flux was greater during the first year (-1.24 mol C/m2hr: sea to air) 
than during the second (projected using data from Dec 06–Apr 07; -1.44 mol C/m2hr). 
Our results are consistent with previous studies in the area. The response of the carbonate 
system to forcing in Kaneohe Bay is discussed elsewhere by Fagan et al. (this meeting).

Soloviev, A., Nova Southeastern University’s Oceanographic Center, Dania Beach, USA, 
soloviev@ocean.nova.edu;

Moore, M., Nova Southeastern University’s Oceanographic Center, Dania Beach, USA, 
kathmoor@nova.edu;

Gilman, M., Nova Southeastern University’s Oceanographic Center, Dania Beach, USA, 
gilman@nova.edu;

Young, K., Nova Southeastern University’s Oceanographic Center, Dania Beach, USA, 
ykathryn@nova.edu

INVESTIGATION OF SHIP WAKES USING VOLUNTEER OBSERVING SHIPS
A centerline wake is the most frequent, and often the most prominent, ship wake feature 
on SAR images. This is a thin, slowly expanding dark (rarely bright) band, sometimes ex-
tending up to tens of km aft the ship. The hydrodynamics of the centerline wake depends 
on the hull and jet propulsion momentum balance and involves coherent eddies that 
concentrate surfactants in convergence zones and suppress the Bragg-scattering waves 
on the sea surface. An important factor determining the centerline wake visibility on SAR 
images is the sea state and weather conditions. Volunteer observing ships reporting atmo-
spheric and oceanic conditions provide a unique opportunity for ship wake studies. Since 
December 2006, we have conducted an experiment on the Royal Caribbean Explorer of 
the Seas. A high-resolution camera installed at a 58 m height on the aft mast takes images 
of the ship wake every 20 min when the ship is en route. An image processing algorithm 
provides an opportunity to calculate the shape of the centerline wake under different ship 
speeds and a variety of atmospheric and oceanic conditions. The Explorer of the Seas is 
equipped with the Atmosphere and Ocean Laboratories maintained by the University of 
Miami, which reports the atmospheric and oceanic conditions around the ship and ship 
telemetry in near real-time. The ship cruises among several North Atlantic and Caribbean 
Sea locations, providing significant amount of data for the ship wake investigation.

Sombrito, E. Z., Philippine Nuclear Research Institute, Quezon City, Philippines, ezsom-
brito@pnri.dost.gov.ph;

Sta. Maria, E. J., Philippine Nuclear Research Institute, Quezon City, Philippines, ejstama-
ria@pnri.dost.gov.ph;

Bulos, A. M., Philippine Nuclear Research Institute, Quezon City, Philippines, ambulos@
pnri.dost.gov.ph;

Honrado, M. V., Philippine Nuclear Research Institute, Quezon City, Philippines, mvhon-
rado@yahoo.com;

Siringan, F. P., University of the Philippines, Quezon City, Philippines, ando_nigs@yahoo.com;
Olivares, R. U., Philippine Nuclear Research Institute, Quezon City, Philippines, ruoliva-

res@pnri.dost.gov.ph
SEDIMENT ACCUMULATION RATES IN MANILA BAY, A MARINE POLLUTION 
HOT SPOT IN THE SEAS OF EAST ASIA
The GEF/UNDP/ IMO PEMSEA project identifies Manila Bay as among the marine pollu-
tion hot spots in the Seas of East Asia. Pb-210 dating of its sediment can provide a histori-
cal perspective of its pollution loading.   However, the validity of Pb-210 dating in a com-
plex dynamic coastal system of Manila Bay may come into question. Land-based sediment 
input can be high and  physical and biological processes can possibly disturb  the sediment 
layers. The Pb-210 profile of sediment cores from different parts of the bay are presented. 
Linear sedimentation rates are shown to be high (>1 cm/yr) and variable across the bay. 
The change in sedimentation rate, especially in the northern part of the bay, coincided with 
the occurrence of a volcanic eruption in 1991 and validates the estimated sedimentation 
rates.  The levels of Pb-210 and Cs-137 in surface sediment samples taken throughout 
the bay also revealed significant input of land-based sources of sediment especially in the 
northern section of the bay.  The data suggest that Pb-210 dating can be useful in estimating 
sedimentation rates, even in a complex dynamic coastal system like Manila Bay.

Sommer, F., IfM-GEOMAR, Kiel, Germany, fsommer@ifm-geomar.de;
Sandow, M., IfM-GEOMAR, Kiel, Germany, msandow;
Isla, A., IfM-GEOMAR, Kiel, Germany, aisla@ifm-geomar.de;
Lewandowska, A., IfM-GEOMAR, Kiel, Germany, alewandowska@ifm-geomar.de;
Javid Mohammed Pour, J., IfM-GEOMAR, Kiel, Germany, jjavid@ifm-geomar.de;
Breithaupt, P., IfM-GEOMAR, Kiel, Germany, pbreithaupt@ifm-geomar.de
WARMING AFFECTS IMPACT OF THE INVASIVE CTENOPHORE MNEMIOPSIS 
LEIDYI BY INCREASING INTERACTION STRENGTH AT INTERMEDIATE 
TROPHIC LEVELS
Global warming of aquatic systems will result in faster turn-over rates and shorter genera-
tion times. This may be expected to enhance top-down control of lower trophic levels by 
mesozooplankton, yet also increase predation control of mesozooplankton, in particular, 
by gelatinous predators. We investigated the impact of the recent ctenophore invader to 
the Baltic Sea, Mnemiopsis leiydi, in an indoor mesocosm experiment under early sum-
mer conditions. We found strong control of mesozooplankton abundance by M. leidyi 
which increased only marginally with temperature. In turn, significant increases of inter-
action strength at intermediate trophic levels cascaded down to lower trophic levels. This 
suggests that, in temperate seas such as the Baltic Sea, top-down control may increase in 
the future by linking more strongly trophic interactions at lower trophic levels.

Sommerfield, C. K., University of Delaware, College of Marine and Earth Studies, Lewes, 
USA, cs@udel.edu;

Moskalski, S. M., University of Delaware, College of Marine and Earth Studies, Lewes, 
USA, moskalsk@udel.edu

TIME-DEPENDANT TIDAL ASYMMETRY AND SEDIMENT FLUX IN A SALT 
MARSH RIVER OF DELAWARE BAY
Shallow, well-mixed tidal rivers and estuaries typically display current asymmetries related 
to overtides, intertidal storage, marsh drainage, and (or) freshwater discharge. These 
asymmetries can generate net fluxes of suspended sediment with implications to channel 
morphology and marsh platform stability. Six months of flow and sediment-transport data 
obtained in 2007 at sites along the St. Jones River estuary NERR site (Delaware) reveal a 
time-dependant pattern of tidal asymmetry. During periods of low river flow, depth-aver-
aged currents were symmetrical to slightly ebb dominated, and the duration of slack water 
before ebb was slightly longer than slack before flood. This mode of asymmetry gave rise 
to scour lag and a landward net flux of sediment. In the spring season, ebb tidal currents 
were enhanced by river discharge and marsh drainage, and residual sediment fluxes were 
bayward. During these periods of high residual flow, particle settling lag increased rela-
tive to scour lag, and sediment concentration was more strongly correlated with current 
velocity. These dual modes of tidal asymmetry will be discussed in the context of estuarine 
sediment trapping and export to the coastal ocean.

Son, M., University of Florida, Gainesville, USA, sonmw@ufl.edu;
Hsu, T., University of Florida, Gainesville, USA, thsu@ufl.edu
MODELING AGGREGATION AND BREAKUP PROCESSES OF COHESIVE 
SEDIMENT
Flocculation processes is important to cohesive sediment transport. A new flocculation 
model using variable fractal dimension (Khelifa and Hill 2006, J. Hydraul. Res. 44(3)) is 
proposed and validated with laboratory experiments. This flocculation model consists 
of two processes; aggregation and breakup (Winterwerp 1998, J. Hydraul. Res., 36(3)). 
Aggregation process is formulated based on fractal theory.  Under this assumption, 
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variable fractal dimension instead of fixed one adopted previously is utilized here. For 
breakup, similar concept is adopted in a more empirical manner because breakup is too 
abrupt to entirely apply variable fractal dimension. New flocculation model using vari-
able fractal dimension shows a reasonable agreement with experiment results in terms of 
equilibrium floc size. However, the prediction on temporal evolution of floc size requires 
further investigation. The flocculation model is coupled into a numerical model for fluid 
mud transport (Hsu et al. 2007, J Geophys. Res. 112). The numerical model calculates 
turbulence quantities with a k-epsilon closure, which are then used to calculate floccula-
tion process. Preliminary results for the effects of flocculation on fluid mud transport in 
tidal/wave boundary layer are presented.

Song, Y. T., Jet Propulsion Laboratory, Pasadena, USA, Tony.Song@JPL.NASA.gov
REMOTE SENSING FOR TSUNAMI RESEARCH AND EARLY WARNINGS
The key to successful tsunami prediction for saving lives and property during tsunami 
emergencies is the early detection of tsunami generation and its propagation patterns. 
According to the conventional theory, tsunamis are formed by the vertical deformation of 
the seafloor during undersea earthquakes. However, numerous false alarms and historical 
failures in predicting tsunami height indicate that this ubiquitous theory has yet to func-
tion effectively. In this talk, I will first show evidence—based on radar altimeter data, GPS 
displacement measurements and satellite-inferred gravity changes—that the momentum 
transferred by the horizontal motions of continental slopes is likely the missing force 
in the conventional tsunami theory. The tsunami propagation patterns are apparently 
controlled by the horizontal slope motions with asymmetric features with both leading 
elevation waves and depression waves, and are best explained by the horizontally-forced 
mechanism. I will then demonstrate how remote sensing in conjunction with the modified 
theory can be used to detect tsunami genesis and scales for operationally warnings.

Song, Z. Y., The First Institute of Oceanography, SOA, China, Qingdao, China, songroy@
fio.org.cn;

Qiao, F. L., The First Institute of Oceanography, SOA, China, Qingdao, China, qiaofl@fio.
org.cn

THE ESTABLISHMENT OF THE ATMOSPHERE-WAVE-OCEAN CIRCULATION 
COUPLED NUMERICAL MODEL BASED ON CCSM3
There are several common problems of the coupled ocean-atmosphere general circula-
tion models (CGCMs) without flux correction, such as too cold tongue, reversed zonal 
SST gradient in equatorial Atlantic, semi-annual cycle in the eastern tropical Pacific. The 
causes are not well understood yet. One possible reason maybe is the inaccurate recon-
structed mixed layer (MLD) and thermocline structure, due to the insufficient vertical 
mixing in the OGCM. It is believed that the wave-induced vertical mixing can greatly 
improve the simulation of the MLD and thermocline. Based on the surface wave-circula-
tion coupled theory, an atmosphere-wave-ocean circulation coupled numerical model 
was established, which incorporates the MASNUM wave number spectral model and the 
coupled ocean-atmosphere general circulation model, CCSM3. The model results indicate 
that the model with wave-induced mixing could simulate the climate system much bet-
ter than the original CCSM3, such as the improvements on too cold tongue in tropical 
Pacific, SST deviation in tropical Atlantic and annual cycle in eastern tropical Pacific. The 
analysis shows that the surface wave plays a key role in the climate system and can much 
improve the performance of climate models on tropical biases. The wave-induced mixing 
is critically important for climate research and the improvement of the climate system 
coupled model.

Sosik, H. M., Woods Hole Oceanographic Institution, Woods Hole, USA, hsosik@whoi.edu;
Olson, R. J., Woods Hole Oceanographic Institution, Woods Hole, USA, rolson@whoi.edu
SUBMERSIBLE FLOW CYTOMETRY FOR TIME SERIES OBSERVATIONS OF 
PHYTOPLANKTON COMMUNITY DYNAMICS
Better understanding of many aspects of plankton ecology requires long term, high fre-
quency observations of community structure, which traditional sampling techniques can-
not provide.  To meet this challenge, we have developed a series of automated submers-
ible flow cytometers for analysis of phytoplankton.  The newest development, Imaging 
FlowCytobot, includes cell imaging capabilities for microplankton.  When combined with 
automated image analysis and classification, this instrument provides unprecedented time 
series of community structure with taxonomic resolution (often to genus or even spe-
cies level).  Like its predecessors, Imaging FlowCytobot carries out automated standard 
analysis and anti-fouling procedures, and it has proven capable of 6-month uninterrupted 
deployment at the Martha’s Vineyard Coastal Observatory, a cabled facility on the New 
England shelf.  We document these capabilities with detailed observations of wintertime 
diatom blooms measured in 2007.  The bloom dynamics are complex with multiple event-
scale fluctuations in diatom abundance and taxonomic composition over several months.  
Shifts in dominant genus are evident as the season progresses.  Multi-year time series of 
this type will be the key to understanding the regulation of these fluctuations and their 
response to environmental change.

Soto, I. M., University of South Florida, St. Petersburg, USA, isoto@marine.usf.edu;
Andréfouët, S., Institut de Recherche pour le Développement, Noumea Cedex, New 

Caledonia, serge.andrefouet@gmail.com;
Hu, C., University of South Florida, St. Petersburg, USA, hu@marine.usf.edu;
Muller Karger, F. E., University of South Florida, St. Petersburg, USA, carib@marine.usf.edu;
Wall, C., University of South Florida, St. Petersburg, USA, cwall@marine.usf.edu;

Sheng, J., Dalhousie University, Halifax, Canada, sheng@dal.ca;
Hatcher, B. G., Cape Breton University, Sydney, Canada, Bruce_Hatcher@cbu.ca
LAND-REEF AND REEF-REEF CONNECTIVITY IN MESO-AMERICA INFERRED 
FROM SATELLITE OCEAN COLOR OBSERVATIONS DURING 1998-2006
Weekly time series of Sea-viewing Wide Field-of-view Sensor satellite ocean color images 
acquired from 1998 to 2006 were used to determine connectivity patterns between land 
and reefs, and among reefs in the Mesoamerican Barrier Reef System (MBRS). A connec-
tivity matrix was constructed for seventeen domains that cover major reefs in the MBRS 
and coastal waters off the most prominent rivers in Honduras and Nicaragua. Ocean color 
images were carefully examined, and spatial connections between domains were recorded. 
The weekly time series of 466 images provided not only a clear view of seasonal distribu-
tions of the connectivity patterns, but also evolutions of estuarine plumes and transitions 
in the aftermaths of major perturbations like hurricanes in the MBRS. For example, river 
plumes leaving Honduras impacted the Bay Islands in Honduras as much as 70% of the 
9-year period. Plumes from eastern Honduras reached as far as Chinchorro and Cozumel 
in Mexico. These results bring new products to be used in quantitatively reassessing long 
term connectivity in the region and validating fields produced by other modern approach-
es based on numerical modeling.

Sottolichio, A., University of Bordeaux 1 - EPOC Laboratory, Talence, France, 
a.sottolichio@epoc.u-bordeaux1.fr;

Amouric, A., University of Bordeaux 1 - EPOC Laboratory, Talence, France;
Parisot, J. P., University of Bordeaux 1 - EPOC Laboratory, Talence, France, parisot@epoc.

u-bordeaux1.fr;
Verney, R., Ifremer DYNECO/ Sedimentary Physics, Plouzane, France, rverney@ifremer.fr
WIND WAVES AND SEDIMENT DYNAMICS IN THE INTERTIDAL MUDFLATS OF 
THE ARCACHON LAGOON (FRENCH ATLANTIC COAST)
In intertidal areas protected from oceanic swell, wind waves can play a key role on sedi-
ment dynamics, as they can be the only forcing able to generate significant erosion. The 
Arcachon lagoon is a mesotidal lagoon of the french atlantic coast. 74% of its  total area is 
occupied by intertidal flats. There is little knowledge on the effect of wind on local waves. 
There is also poor evidence on sedimentary balance, excepted for bathymetric charts 
showing secular trends of accretion of the order of 10 cm/century.Field experiments were 
carried out in the Arcachon lagoon  in order to characterize wind waves and subsequent 
sediment transport. Ultrasonic altimeters, ADV velocimeters and OBS turbidimeters were 
deployed over two months during the winter of 2007.  Collected data showed that western 
winds higher than 8 m/s can generate wind waves of more than 10 cm high. They also 
gave evidence of an increase of the wave height when tidal currents and wind are in the 
same direction. In terms of sedimentary forcing, bottom shear stress generated by wind 
waves is 10 times higher than shear stress generated by tidal currents. Altimeters recorded 
an erosion of the muddy bed of 1 cm caused by wind waves of a significant height of 40 
cm. In the absence of wind, stabilisation occurs and the mudflat tends to recover its initial 
altitude. These results confirm that in these sheltered mudflats, erosive action of wind 
waves is effective as an opposite factor to the tidal action.

Southwell, M. W., University of North Carolina , Wilmington, USA, southwellm@uncw.edu;
Popp, B. N., University of Hawaii , Honolulu, USA, popp@hawaii.edu;
Martens, C. S., University of North Carolina , Chapel Hill, USA, cmartens@email.unc.edu
CO-OCCURRENCE OF PHOTOSYNTHETIC AND NITRIFYING COMMUNITIES 
IN CARIBBEAN SPONGES:  IMPLICATIONS FOR MICROBIAL INTERACTIONS 
AND NUTRIENT CYCLING
We investigated the occurrence of nitrifying and photosynthetic microbial communities 
in sponges on Conch Reef, Florida, USA.  Results from DIN flux measurements, chemical 
inhibition, and 15N tracer experiments with Caribbean sponges show that 12 of 18 species 
tested hosted nitrification.  Of those 12 species, 9 also contained elevated photosynthetic 
pigments in their outer tissue, indicating photosynthetic microbial associates.  Profiles 
of oxygen concentrations indicated extremely hypoxic tissues in many of the 12 species, 
a condition that could limit nitrification.  Under hypoxic conditions photosynthesis in 
the outer tissue may partially alleviate oxygen limitation and enhance nitrification rates.  
Conversely, if ammonium is limiting, then ammonium assimilation by photoautotrophs 
may decrease nitrification rates.  The number of sponge species hosting nitrification and 
photosynthesis suggest that these processes are important aspects of sponge metabolism.  
However, little is known about nitrifiers regarding the metabolic exchanges with the host, 
or with other members of the microbial community.  These interactions may be important 
for sponge nutrition, and they may also mediate the considerable flux of dissolved inor-
ganic nitrogen released by sponges.

Souza, A. C., University of Texas at Austin, Port Aransas, USA, souza@utmsi.utexas.edu;
Pease, T. K., University of Texas at Austin, Port Aransas, USA, tamara@utmsi.utexas.edu
ORGANIC MATTER CYCLING IN COASTAL SEDIMENTS: THE IMPACT OF 
NON-COMPETITIVE INHIBITION ON EXTRACELLULAR ENZYMES AND 
IMPLICATIONS FOR ORGANIC MATTER PRESERVATION
A critical step during organic matter remineralization is the transformation of particulate 
organic matter into dissolved components by extracellular hydrolytic enzymes.  As prox-
ies for the hydrolysis of polysaccharides and proteins, the potential activities of &Beta-
glucosidase and leucine-aminopeptidase were measured with fluorogenic substrates in 
sediments of Aransas Bay, TX.  Both enzymes had maximum surface activities with higher 
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leucine-aminopeptidase activities than &Beta-glucosidase throughout the sediment.  
Non-competitive inhibition reduced maximum enzyme activity by 50%, lengthening 
substrate turnover time by > 200%.  To explore potential non-competitive inhibitors, poly-
phenols were added to sediments and activities were re-ascertained.  Both enzymes were 
highly susceptible to polyphenol inhibition even at very low concentrations.  Quadrupling 
natural polyphenol concentrations reduced  &Beta-glucosidase activity 90% and amino-
peptidase 35%.  While substrate availability may ultimately control extracellular enzyme 
kinetics, inhibitors preclude enzymatic hydrolysis reactions and severely alter the rate of 
organic matter decomposition in sediments, resulting in profound implications on how 
carbon is stored in coastal oceans.

Souza, A. J., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, ajso@
pol.ac.uk

TURBULENCE PROCESSES IN A MACROTIDAL ESTUARY.
Turbulence processes are important for the vertical transport in estuaries and shelf seas; 
they control the exchange of momentum, density and SPM. We have deployed a third gen-
eration Sediments Transport And Boundary Layer Equipment (STABLE III) at the mouth 
of the Dee Estuary, a macrotidal estuary in the Irish Sea with tidal range of the order of 10 
m, where quarter-diurnal tidal TKE production is evident; there is also indirect evidence 
that forced convection from the converging part of tidal straining might be important.  
STABLE III is equipped amongst other things with 3 ADVs and three fast Sampling CT 
systems, which will allow us for the first time to calculate the full evolution of Turbulent 
Kinetic Energy (TKE) in the bottom one meter of the water column, e.g. total TKE, pro-
duction, dissipation and buoyancy turbulent fluxes. These in conjunction with an ADCP 
which measures the production and dissipation for the rest of the water column will allow 
us to understand how turbulence behaves in estuaries and discern any the effects from 
tidal straining convergence and forced convection.

Spada, F. W., OPL/UCSB, Santa Barbara, USA, frank.spada@opl.ucsb.edu;
Manov, D. V., OPL/UCSB, Santa Barbara, USA, derek.manov@opl.ucsb.edu;
Chang, G., OPL/UCSB, Santa Barbara, USA, grace.chang@opl.ucsb.edu;
Benson, B., UCSB, Santa Barbara, USA, bridgetb@gmail.com;
Kastner, R., UCSB, Santa Barbara, USA, kastner@ece.ucsb.edu
REAL-TIME TELEMETRY TECHNOLOGIES FOR MOORED OCEANOGRAPHIC 
APPLICATIONS
Long term, sustained oceanographic data collected from moorings capture a broad range 
of oceanic variability and provide important information concerning episodic and periodic 
processes ranging in scale from minutes to decades.  Data from moored oceanographic 
systems are most useful when they are provided in real-time.  Real-time data allow scien-
tists and other users to detect important events when they occur in order to, e.g., contact 
authorities to issue beach closure or shellfish consumption warnings or begin adaptive 
sampling to better understand ocean processes.  We present three different moored sys-
tems where we have tested various real-time data telemetry technologies: Santa Barbara 
CHAnnel Relocatable Mooring (25 m), Southern California Coastal Ocean Observing 
System (80 m), and the Bermuda Testbed Mooring (4567 m).  Data rate, power consump-
tion, and cost budgets are provided for radio frequency, Argos, Iridium (two-way modem 
and short data burst modes), hard-wire, inductive modem, and acoustic modem data 
telemetry methods.  We conclude with recommendations for engineering improvements 
to facilitate the use of these technologies for moored oceanographic applications.

Spahn, E. Y., University of Washington, Seattle, USA, spahn@u.washington.edu;
Horner-Devine, A. R., University of Washington, Seattle, USA, arhd@u.washington.edu;
Jay, D. A., Portland State University, Portland, USA, djay@cecs.pdx.edu;
Nash, J., Oregon State University, Corvallis, USA, nash@coas.oregonstate.edu;
Kilcher, L. F., Oregon State University, Corvallis, USA, kilcherl@onid.orst.edu
QUANTIFYING PARTICLE TRANSPORT IN THE COLUMBIA RIVER PLUME
Vessel data collected by the RISE (River Influences on Shelf Ecosystems) project, which 
sampled the Columbia River plume, have been used to analyze plume-related particle 
transport. High resolution data show a source of particles in addition to that discharged 
with the river. Specifically, we find that tidally forced particle resuspension occurs and can 
be a dominant source of particles during summer low flow river conditions. This resus-
pension can provide a pathway for nutrients and contaminants to be brought up to the 
surface and thereby impact the coastal ecosystem. A combination of acoustic and opti-
cal backscatter (ABS and OBS, respectively) instruments along with bottle samples and 
in-situ particle size and volume concentration data has been used to derive information 
about the particle field. ABS is more sensitive to larger particles, whereas the OBS is more 
sensitive to smaller particles. By using bottle samples and particle size and volume con-
centration data to calibrate the ABS and OBS, we have developed a tool to measure overall 
particle size variation in the plume and surrounding waters.

Spall, M. A., WHOI, Woods Hole, USA, mspall@whoi.edu
ON THE DOWNWELLING LIMB OF THE THERMOHALINE CIRCULATION
This talk focuses on the downwelling limb of the thermohaline circulation forced by sur-
face buoyancy loss.  Downwelling in this context refers to net vertical motion, not water 
mass transformation.  Buoyancy-forced convection in the basin interior is contrasted with 
convection in strong boundary currents.  The influences of horizontal advection and lateral 
boundaries on the location, structure, and magnitude of downwelling are discussed.  A non-

hydrostatic numerical model is used to demonstrate that the downwelling is concentrated in 
narrow boundary layers that are much thinner than the internal deformation radius.

Spear, A. H., University of South Florida, St. Petersburg, USA, aspear@marine.usf.edu;
Huffman, D., University of South Florida, St. Petersburg, USA, dhuffman@marine.usf.edu;
Garcia-Rubio, L. H., University of South Florida, St. Petersburg, USA, garcia@marine.usf.edu
THE USE OF MULTIWAVLENGTH SPECTROSCOPY FOR THE SPECTRAL 
CHARACTERIZATION OF KARENIA BREVIS AND THE INFLUENCE OF 
CHLOROPLASTS ON ITS SPECTRAL FINGERPRINT
Multiwavelength spectroscopy is a rapid analytical technique that can be utilized to detect, 
identify, and quantify microorganisms such as the red-tide dinoflagellate, Karenia brevis. 
Preliminary analysis of measured UV-Vis spectra of K. brevis suggests that chloroplasts 
have the most significant contribution to the total optical density. This research will report 
on experimental and theoretical analysis of isolated chloroplasts from K. brevis and on the 
evaluation of their spectral contribution. The spectral interpretation model resulting from 
the analysis is presented and compared with existing data. Chloroplasts were isolated us-
ing nitrogen decompression and density gradient centrifugation. The spectroscopy models 
used are based on well established light absorption and scattering theories. Absorption 
and scattering properties of K. brevis and its chloroplast, such as chemical and physical 
characteristics, are shown to predict the spectral features observed in the measured spec-
tra. Parameters applied to the interpretation model are established from reported litera-
ture, experimental culture data, and pigment standards. Measured and theoretical spectra 
are compared to determine the adequacy of the model and to establish multiwavelength 
spectroscopy as a new detection method for K. brevis.

Spector, B. S., University of South Florida, Tampa, USA, spector@coedu.usf.edu;
Leard, C. S., Future Vision Educational Media, St. Petersburg, USA, cyndyleard@mac.com
NETWORKS OF SCIENTISTS AND EDUCATORS: HOW TO MAKE THEM WORK
We will share insights and tools that can be used to expedite building successful relation-
ships among scientists and educators in both formal and informal institutions. These 
will help scientists identify subtle messages conveyed among partners unknowingly, that 
interfere with productivity in collaborations within and among networks. The way these 
messages emerge from the complex interplay of assumptions, individual’s needs and pro-
pensities, organizational cultures, and network structures and communication vehicles 
will be illustrated. Sample models of cross cultural collaborations that work and features 
common to them will be shared.  These findings were derived from lessons learned during 
five years enacting COSEE-FL initiatives combined with lessons learned from involvement 
with networks of Sea Grant, SouthEast Coastal Ocean Observing System, and studies of 
scientists’involvement in state and federally funded projects to improve science educa-
tion over the past 20 years. Sample tasks undertaken and the diverse configurations and 
settings within which participants worked together will be noted (e.g., within formal uni-
versity courses for multiple stakeholders, on state wide councils, in aquariums and other 
public venues, onboard ship etc.).

Speekmann, C. L., Animal and Plant Health Inspection Service, USDA, Washington, USA, 
christa.l.speekmann@aphis.usda.gov ;

Rose, J. M., Biology Department, Woods Hole Oceanographic Institution, Woods Hole, 
USA, jrose@whoi.edu;

Sanders, R. W., Department of Biology, Temple University, Philadelphia, USA, robert.
sanders@temple.edu

UV-B TOLERANCE OF TWO ANTARCTIC HETEROTROPHIC PROTISTS, THE 
CILIATE URONEMA MARINUM AND NANOFLAGELLATE PARAPHYSOMONAS 
IMPERFORATA
Biologically harmful ultraviolet-B (UVB) radiation is increasing during austral spring in 
Antarctic waters due to seasonal ozone loss. Many organisms have known photoenzymat-
ic repair (PER) ability that offsets UVB-induced DNA damage in the presence of pho-
torepair radiation (PRR, 320-700 nm). Protozoans, which are important links in aquatic 
food webs, have varying PER abilities and sensitivity to UV radiation. We determined the 
UVB tolerance of the ciliate, Uronema marinum, and the heterotrophic nanoflagellate, 
Paraphysomonas imperforata with and without UVR acclimation and in the presence and 
absence of PRR. Both species, isolated from the Ross Sea, were sensitive to UVB radiation 
as demonstrated by decreasing abundance after UVB exposure. Acclimation to low levels 
of UVB and UVA radiation increased resistance of both species to higher levels of UVB 
exposure. However, removal of PRR did not significantly alter maximum abundances with 
or without acclimation, indicating that neither species uses PER to repair UV-B induced 
DNA damage. We suggest that sensitivity to UV radiation may, in part, prevent these 
species from reaching high abundance during austral spring, which has implications for 
microbial trophic interactions.

speer, g., FSU, Tallahassee, USA, kspeer@ocean.fsu.edu;
sallee, j. b., LEGOS, Toulouse, France, jbsallee@gmail.com;
Morrow, r., LEGOS, Toulouse, France
THE UPPER CELL OF THE SOUTHERN OCEAN
The intensity and location of the upper overturning cell in the Southern Ocean is uncer-
tain, for instance if the cell is associated with subduction centered on the Subantarctic 
Front or the Polar Front. New eddy diffusivity estimates are used to revise the main bal-
ances of the 2-d overturning cell, and it is found that horizontal buoyancy mixing plays 
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an important role near the main fronts of the ACC. The new estimate of kappa allow us 
to also revisit the estimate of the eddy induced advection through the parametrization of 
Gent and McWilliam (1990). Below the mixed layer, we find a convergence of the 2-d up-
per cell centered on the Polar Front. However, we have also shown that one can get a large 
range of results when working within the 2-d framework. Eddy diffusivity in the Southern 
Ocean has been estimated from several approaches in order to quantify the role of eddies 
on mixed layer heat and mass budgets, and to revisit the role of eddies on the upper cell 
of the meridional overturning circulation. Estimates were made with surface drifters. The 
pattern and the order of magnitude of kappa is compared to other studies. We consider 
the upper cell in a 3-d framework, unveiling strong inhomogeneities of the upper cell 
convergence. We estimate a proxy of the convergence by computing a budget of transport 
in the mixed layer based on observational data and mixed layer parameterizations.

Spence, L. L., COSEE SE-SC Sea Grant, Charleston, USA, lundie.spence@scseagrant.org;
DiBono, P. E., COSEE NE-New England Aquarium, Boston, USA, pdibona@neaq.org
MORE THAN A PIPELINE:  COLLABORATIVE STRATEGIES KEY FOR A MORE 
DIVERSE WORKFORCE
The ocean sciences community is challenged to achieve a diverse and highly trained work-
force for the future.  Programs that target youth, teachers, science educators, and scientific 
workforce are needed to create a loop—not a pipeline, which reinforcing research and 
documents on diversity and science.  Support for research in the ocean sciences demands 
an ocean literate public.   The Centers for Ocean Sciences Education Excellence, funded 
in large part by the NSF, is charged with providing and promoting model programs lead-
ing to increased diversity in the ocean sciences workforce. This proposal focuses on how 
COSEE New England has used the New England Aquarium to attract, counsel and men-
tor teens to ocean themes and careers.  The goal is to develop a model for other informal 
institutions.  COSEE SouthEast has integrated multicultural pedagogical methods into 
professional development programs designed for teachers with ethnically diverse student 
populations.   Key strategies include inclusive strategies in  planning and partnerships, 
program design,  recruitment,  and retention.

Spiese, C. E., State University of New York College of Environmental Science and Forestry, 
Syracuse, USA, cespiese@syr.edu;

Kieber, D. J., State University of New York College of Environmental Science and Forestry, 
Syracuse, USA, djkieber@esf.edu;

Nomura, C. T., State University of New York College of Environmental Science and 
Forestry, Syracuse, USA, ctnomura@esf.edu;

Kiene, R. P., Dauphin Island Sea Lab, Dauphin Island, USA, rkiene@disl.org
REDUCTION OF DIMETHYL SULFOXIDE BY MARINE PHYTOPLANKTON
Dimethyl sulfide (DMS) is a trace gas produced by marine algae that comprises nearly the 
entire ocean to atmosphere flux of reduced sulfur.  Despite this large flux, the production and 
removal pathways of DMS are poorly understood. The primary loss pathways of DMS in the 
ocean are often photolysis or microbial uptake to form, in part, dimethyl sulfoxide (DMSO), a 
potential antioxidant compound. A potential pathway for DMSO removal is biogenic reduc-
tion to DMS, which has been documented in a number of organisms, most notably bacteria.  
We present the first detailed study of DMSO reduction by marine phytoplankton in axenic 
cultures.  Reduction of DMSO was observed in three algal classes, with in vivo rates ranging 
from 0.256-3.85 fmol/cell/d at 1 mM DMSO.  Michaelis-Menton kinetic parameters (Km 
and Vmax) were estimated for three species, and the time course of DMSO reduction activity 
monitored.  Enzyme affinities (Km) for DMSO reduction were low with values between 0.373-
2.36 mM.  The ability of marine phytoplankton to reduce DMSO to DMS has implications for 
how algae utilize cellular DMS, particularly as part of an antioxidant system.

Spivak, A. C., College of William & Mary, Virginia Institute of Marine Science, Gloucester 
Point, USA, amanda@vims.edu;

Canuel, E. A., College of William & Mary, Virginia Institute of Marine Science, Gloucester 
Point, USA, ecanuel@vims.edu;

Duffy, J. E., College of William & Mary, Virginia Institute of Marine Science, Gloucester 
Point, USA, jeduffy@vims.edu;

Richardson, J. P., College of William & Mary, Virginia Institute of Marine Science, 
Gloucester Point, USA, jprichar@vims.edu

RESOURCE AVAILABILITY, BIODIVERSITY, AND TROPHIC STRUCTURE AFFECT 
NUTRIENT DYNAMICS IN AN EXPERIMENTAL SEAGRASS ECOSYSTEM
Coastal habitats are influenced by fluctuations in resource availability and biodiversity 
that affect ecosystem processes, such as productivity and nutrient cycling. Using eelgrass 
(Zostera marina) habitat as a model system, we assessed the influence of two common 
disturbances, eutrophication and predator removal, on nutrient dynamics. We manipulat-
ed food chain length (i.e. predator presence), invertebrate grazer species richness (0, 1, 3, 
or 5 species), and water column nutrient concentrations in a factorial design. The experi-
ment was conducted in a mesocosm system over five weeks in the summer. We measured 
storage in biomass and as sediment TOC and TN content and fluxes of oxygen, inorganic 
nitrogen, and phosphate. Fertilization increased eelgrass nitrogen content, gross eco-
system productivity (GEP), and inorganic nitrogen and phosphate flux rates. Increasing 
invertebrate grazer species richness decreased GEP and eelgrass nitrogen content but 
increased sediment TOC and TN content and ammonium and phosphate fluxes. Predator 
effects were mediated through interactions with nutrients and grazer richness. These data 
demonstrate that bottom-up forcing, top-down control, and changing biodiversity within 
trophic levels interact to influence nutrient dynamics in marine sedimentary ecosystems.

Splinter, K. D., Oregon State University, Corvallis, USA, ksplinte@coas.oregonstate.edu;
Holman, R. A., Oregon State University, Corvallis, USA, holman@coas.oregonstate.edu
THE RELATIONSHIP BETWEEN 2D CIRCULATION AND SEDIMENT 
TRANSPORT DURING ONSHORE SANDBAR MIGRATION EVENTS
Sandbars, which act as natural buffers to the beach against wave action, move onshore 
and offshore in response to changing wave conditions. The transport processes associ-
ated with sandbar migration are complex and involve feedback mechanisms between the 
bar and the fluid forcing [Plant, et al., 2001]. Understanding the relationship between an 
existing bar and sediment transport patterns that are induced by that bar is key to being 
able to predict the natural cycles of sandbar evolution. Plant et al. [2001] were able to 
invert changes in the alongshore averaged bathymetry to determine unique relationships 
between the existing bathymetry and sediment transport based on the cross-shore inte-
gration of the 1D continuity equation. Sandbars, however, are rarely 1DH [Lippmann and 
Holman, 1990] and the extension of the bathymetry inversion method to 2D is not simple. 
The technique has two unknown variables (Qx, Qy) and one observable (depth change). 
A further constraint is needed in order to uniquely invert bathymetry into sediment trans-
port patterns. Plant et al. [2006] found a strong link between alongshore variability of the 
bar and it’s position, suggesting 2DH circulation may be an important factor in sandbar 
migration. A 2DH wave-phase-averaged circulation model is used to examine the rela-
tionship between current velocities and local bathymetry gradients in order to define the 
relationship between Qx and Qy in the bathymetry inversion technique.

Splitt, M. E., Florida Institute of Technology, Melbourne, USA, msplitt@fit.edu;
Grossi, M. D., Florida Institute of Technology, Melbourne, USA, mgrossi@fit.edu
EVALUATION OF THE REAL-TIME OCEAN FORECAST SYSTEM IN FLORIDA 
ATLANTIC COASTAL WATERS
The Real-Time Ocean Forecast System (RTOFS) is validated for the nearshore Atlantic 
coastal waters of southeast Florida. In situ data were collected as part of a summer 
undergraduate ocean cruise project conducted by the Florida Institute of Technology 
(FIT) Department of Marine and Environmental Systems (DMES) and includes ocean 
temperature, salinity, and current speed and direction. Data were collected in the vicin-
ity of the western boundary of the Gulf Stream during early June 2007. RTOFS forecasts 
are compared to these data as well as buoy data provided by the National Data Buoy 
Center (NDBC). Insight from these comparisons provided a basis for further evaluation of 
RTOFS during Fall 2007 in terms of spatial and temporal biases.

Sponaugle, S., Univ. of Miami/RSMAS, Miami, USA, ssponaugle@rsmas.miami.edu;
Grorud-Colvert, K., Univ. of Miami/RSMAS, Miami, USA, grorudck@science.oregon-

state.edu
ENVIRONMENTAL INFLUENCES ON EARLY LIFE HISTORY TRAITS AND 
POPULATION CONNECTIVITY
Population connectivity of benthic marine organisms depends on larval transit through the 
ocean as well as successful settlement and survival of young recruits. Thus environmental 
and oceanographic processes have the potential to play a significant role in population 
connectivity through their influence on early life history traits such as larval and juvenile 
growth, pelagic larval duration (PLD), and size and condition at settlement.  Examination of 
these traits in the common coral reef fish Thalassoma bifasciatum at two geographic loca-
tions reveals how contrasting oceanic conditions (periodic passage of low-salinity North 
Brazil Current rings near Barbados, West Indies, and seasonal water temperature variation 
in the Florida Keys) can lead to differences in early life history traits. Not only can such 
environmental conditions determine the length of time larvae have to disperse to suitable 
settlement habitats, but by influencing larval condition at settlement, the hydrodynamic 
environment experienced by larvae can also affect early survival of recruits.

Springer, S. R., College of Oceanic and Atmospheric Sciences, Oregon State University, 
Corvallis, USA, springer@coas.oregonstate.edu;

Samelson, R. M., College of Oceanic and Atmospheric Sciences, Oregon State University, 
Corvallis, USA, rsamelson@coas.oregonstate.edu;

Allen, J. S., College of Oceanic and Atmospheric Sciences, Oregon State University, 
Corvallis, USA, jallen@coas.oregonstate.edu;

Egbert, G. D., College of Oceanic and Atmospheric Sciences, Oregon State University, 
Corvallis, USA, egbert@coas.oregonstate.edu;

Kurapov, A. L., College of Oceanic and Atmospheric Sciences, Oregon State University, 
Corvallis, USA, kurapov@coas.oregonstate.edu;

Miller, R. N., College of Oceanic and Atmospheric Sciences, Oregon State University, 
Corvallis, USA, miller@coas.oregonstate.edu;

deRadda, S., Naval Research Laboratory, Stennis Space Center, USA, derada@nrlssc.navy.mil
A NESTED MODEL OF THE OREGON COASTAL TRANSITION ZONE: 
SIMULATIONS AND COMPARISONS WITH OBSERVATIONS DURING THE 2001 
UPWELLING SEASON
The Oregon Coastal Transition Zone (CTZ) extends several hundred kilometers offshore 
where shelf flows interact with the California Current.  A limited-area model based on 
ROMS has been developed to study coastal circulation processes over the shelf and in the 
CTZ.  The ~3 km resolution CTZ model obtains its initial and boundary conditions from 
a lower resolution (~9 km) regional circulation model of the California Current System 
(NCOM-CCS) and obtains its forcing from a regional atmospheric model (COAMPS).  
Nested model solutions during May through October 2001 are compared with extensive 
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in situ and remotely sensed observational data, primarily from the COAST program, to 
evaluate the impact of boundary and initial conditions. The best model solution skill-
fully hindcasts variability in shelf flows near 45N due to coastal trapped waves because 
the CTZ and atmospheric models resolve the strong wind forcing region south of Cape 
Blanco (43N). Also in that vicinity, the coastal jet separates and forms eddies which move 
westward, enhancing kinetic energy in a region extending 300 km offshore.  The effect of 
this separation process on shelf/open ocean exchange is quantified.

Sprintall, J., Scripps Institution of Oceanography, La Jolla, USA, jsprintall@ucsd.edu;
Wijffels, S., CSIRO Marine Research, Hobart, Australia, Susan.Wijffels@csiro.au;
Molcard, R., L’Ocean, Universite Pierre et Marie Curie, Paris, France, Robert.Molcard@

locean-ipsl.upmc.fr;
Jaya, I., Bogor Agricultural Institute, Bogor, Indonesia, ijaya_2004@yahoo.com
THE INDONESIAN THROUGHFLOW IN THE OUTFLOW PASSAGES AS 
MEASURED BY INSTANT
A 3-year time series of flow through the 3 major outflow passages between the Indonesian 
Seas and the Indian Ocean is described based on direct moored measurements as part 
of the INSTANT program. The mean flow above the sills in all passages is towards the 
Indian Ocean  except for a weak near-bottom inflow into the deep Timor Trench. Each 
passage has a distinct vertical shear profile and carries different components of the total 
Throughflow. While Lombok and Ombai Passages share similar variability at the intra-
seasonal and seasonal timescales, Timor Passage is very different. The seasonal variability 
shows complex vertical phasing in all passages, likely reflecting the competing effects of 
local and remote forcing. Our preliminary record-long averaged transports for Lombok 
are 2.2 Sv, Ombai are 3.2 Sv and Timor are 7.6 Sv, giving a total 3 year outflow average of ~ 
13 Sv into the Indian Ocean.

Spydell, M. S., Scripps Institution of Oceanography, San Diego, USA, mspydell@ucsd.edu;
Feddersen, F., Scripps Institution of Oceanography, San Diego, USA, falk@coast.ucsd.edu;
Guza, R. T., Scripps Institution of Oceanography, San Diego, USA, rguza@ucsd.edu
SURFZONE DRIFTER DISPERSION DURING THE HB06 EXPERIMENT
Nearshore waves and currents transport and mix runoff pollution that often drains di-
rectly into the surfzone. However, tracer dispersion in the surfzone is poorly understood. 
Rates of horizontal dispersion in the nearshore (within a few 100m of the shoreline, depths 
less than about 5 m) are estimated using drifter observations obtained during the HB06 
field experiment (Fall 2006) at Huntington Beach CA. A cross-shore transect of 7 current 
meters and pressure sensors provide wave and current measurements. The bathymetry 
was  surveyed repeatedly. Ten GPS-tracked drifters were released for several hours on 
each of 5 days with different waves, currents and wind. Drifter trajectories and numerical 
simulations suggest that complex circulation features, including long-lived surfzone eddies 
and transient rip currents, contribute to mixing on spatial scales of 10-100m. Drifter dis-
persion statistics within and seawards of the surfzone, and on different days, will be com-
pared and contrasted. The dependence of eddy diffusivities on waves and currents, and the 
mechanisms of dispersion (e.g. individual bores, shear waves) will be discussed. This work 
is supported by ONR, CA Seagrant, CA Coastal Conservancy, NOAA, and NSF.

Srinivasan, A., FSU/COAPS, Tallahassee, USA, ashwanth@coaps.fsu.edu;
Chassignet, E. P., FSU/COAPS, Tallahassee, USA, echassignet@coaps.fsu.edu;
Smedstad, O. M., Planning Systems Inc , Sildell, USA, smedstad@nrlssc.navy.mil;
Thacker, W. C., NOAA/AOML, Miami, USA, thacker@aoml.noaa.gov;
Bertino, L., Nansen Center, Benerg, Norway, laurent.bertino@nersc.no;
Brasseur, P., LEGI, Grenoble, France, Pierre.Brasseur@hmg.inpg.fr;
Chin, T. M., Univ of Miami, Miami, USA, tmchin@rsmas.miami.edu;
Counillon, F., Nansen Center, Bergen, Norway, francois.counillon;
Cummings, J., Naval Research Laboratory, Monterey, USA, james.cummings@nrlmry.

navy.mil
DEMONSTRATION AND COMPARISON OF SEQUENTIAL APPROACHES FOR 
ALTIMETER DATA ASSIMILATION IN HYCOM
Several sequential assimilation schemes have been developed for HYCOM as part of the 
NOPP-sponsored HYCOM GODAE project. These schemes differ primarily in their 
specification of the background error covariance matrices which is either prescribed 
empirically as in the multivariate optimal interpolation or generated from statistical 
analysis of model output as in the Ensemble Optimal Interpolation, Reduced Order 
Singular Evolutive Filter and the Reduced Order Information Filter. In these schemes, the 
downward projection of surface information depends on the nature of the background 
error covariance matrices and is either dynamical or statistical. In this work, the above 
mentioned data assimilation approaches are compared and evaluated by performing twin 
experiments assimilating synthetic altimeter data into a 1/12 deg resolution HYCOM 
configured for the Gulf of Mexico. The evaluation is performed by analyzing  forecast 
and nowcast skills, time series of innovations and residuals and the general consistency of 
assimilative model solutions.

Srokosz, M., National Oceanography Centre, Southampton, United Kingdom, mas@noc.
soton.ac.uk;

Byfield, V., National Oceanography Centre, Southampton, valborg@noc.soton.ac.uk
THE RAPID CLIMATE CHANGE PROGRAMME (RAPID) - LATEST RESULTS AND 
FUTURE PLANS

In order to determine whether changes in the North Atlantic meridional overturning 
circulation (MOC - and so the thermohaline circulation, THC) are occurring due to global 
warming, in 2004 the UK RAPID programme (working with US scientists) deployed 
observational arrays across 26.5ËšN and along the western margin of the basin. The 
continuous monitoring of the MOC allows its variability to be measured for the first time 
and possible changes to be determined. The data from the first year of deployment of the 
26.5ËšN array indicate that the MOC is highly variable. The initial results from the array 
along the western margin show the propagation of signals in the deep western boundary 
current (DWBC). The DWBC is part of the lower limb of the MOC / THC and the means 
by which changes further north in the Atlantic propagate south. In conjunction with 
these observational studies, modelling and analysis of satellite data is being carried out to 
improve understanding of the processes and mechanisms by which the MOC / THC may 
be changing. This paper describes latest results that have been obtained by the RAPID 
programme and describes plans for future work.

St. John, K. E., James Madison University, Harrisonburg, USA, stjohnke@jmu.edu;
Leckie, R. M., University of Massachusetts, Amherst, USA, mleckie@geo.umass.edu;
Peart, L., Joint Oceanographic Institutions, Washington D.C., USA, lpeart@joiscience.org;
Klaus, A. D., Integrated Ocean Drilling Program, College Station, USA, annklaus@iodp.

tamu.edu
SCIENCE MADE ACCESSIBLE - AN OVERVIEW OF THE SCHOOL OF ROCK
In 2005, teachers experienced a pilot professional development program at sea in the success-
ful JOI School of Rock (SOR) expedition led by a team of research scientists and education 
specialists. In 2008 the venues and audiences are more diverse; this program has evolved to 
include on-shore professional development at institutions and repositories, and a collabora-
tive NSF-funded program for enhancing undergraduate education. The success of the evolv-
ing SOR program stems from synergy which results when research scientists and educators 
pool their combined skills and resources to make scientific data accessible to classrooms from 
middle to graduate school levels. Topics mutually important to researchers and educators, 
such as climate change, tectonics, evolution, and geologic time, and the international and 
interdisciplinary nature of scientific investigation are developed into educational units by 
team leaders and participants. Exercises are anchored in fundamental practices and discover-
ies of scientific ocean drilling research programs. This authentic data approach tethers the 
classroom to original scientific research in a deliberate, high impact way. An overview of the 
program evolution, pedagogy, and the products of the SOR will be presented.

St. Laurent, L. C., Florida State University, Tallahassee, USA, lous@ocean.fsu.edu;
Simmons, H. L., University of Alaska - Fairbanks / IARC, Fairbanks, USA, hsimmons@

iarc.uaf.edu;
Wang, Y. H., National Sun Yat-Sen University, Kaohsiung, Taiwan ROC, yhwang@faculty.

nsysu.edu.tw
ENERGY DISSIPATION OF LARGE AMPLITUDE NONLINEAR WAVES IN THE 
SOUTH CHINA SEA
Data collected during recent field deployments in the South China Sea has been prelimi-
narily analyzed, and reveals previously undocumented turbulence and dissipative proper-
ties of the large-amplitude internal waves generated in the Luzon passage. As previously 
documented in many studies, these waves propagate westward toward the continental 
shelves of China and Vietnam. In deep water, these waves are soliton-like depression 
anomalies in the thermocline, with vertical displacement amplitudes of order 100 m. The 
waves propagate with a coherent structure across most of the basin, breaking into trains of 
depression waves only after considerable shoaling, typically shoreward of the shelf break. 
However, our microstructure surveys found that turbulent kinetic energy dissipation 
rates were enhanced throughout the continental slope region, extending from the 1000-m 
isobath to the shelf break. Surprisingly, dissipation levels occurring in relatively deep water 
on the continental slope were larger than those on the continental shelf. This is in contrast 
to coastal regions, such as the New Jersey shelf and Massachusetts Bay, where nonlinear 
waves are typically most dissipative in the shallow waters of the coastal zone. Our mea-
surements suggest that the first-order closure of the energy budget for Luzon generated 
waves occurs primarily in water deeper than 100 m.

St.Louis, J. L., University of New Hampshire, Durham, USA, jennifer.stlouis@unh.edu;
Salisbury, J., University of New Hampshire, Durham, USA,  joe.salisbury@unh.edu
CONTRIBUTION OF CALCIFICATION TO THE CARBON BUDGET IN THE GULF 
OF MAINE
Ocean acidification is a global concern the effects of which will likely impact calcifying 
organisms. The Gulf of Maine has some of the highest productivity in the world, yet little 
is known about the effect of ocean acidification on ecosystems in this region. In this work 
we examine the degree to which calcification and calcite dissolution are a control on the 
biologically-modulated dissolved inorganic carbon (DICbio) in Gulf of Maine surface wa-
ters. Such knowledge is necessary for a baseline against which we can measure the impacts 
of acidification on pelagic productivity. Estimates of DICbio in the Gulf of Maine have been 
inferred using a suite of TA and pCO2, Ca2+ and Sr2+ measurements. Assuming changes in 
TA are attributable to Ca2+ dynamics only, we estimate the contribution of calcite produc-
tion and/or dissolution to the carbon budget. Our methods are applied to a Gulf of Maine 
dataset (2004-2007) to demonstrate seasonal variations that calcite dynamics impose 
on DICbio stocks. Data from the NOAA-GOMECC cruise (2007) provides a broad-scale 
synopsis of spatial variations of DICbio.
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Stöber, U., Institut für Umweltphysik, Universität Bremen, Bremen, Germany, ustoeber@
uni-bremen.de;

Walter, M., Institut für Umweltphysik, Universität Bremen, Bremen, Germany, mwalter@
physik.uni-bremen.de;

Mertens, C., Institut für Umweltphysik, Universität Bremen, Bremen, Germany, 
cmertens@physik.uni-bremen.de;

Rhein, M., Institut für Umweltphysik, Universität Bremen, Bremen, Germany, mrhein@
physik.uni-bremen.de

MIXING ESTIMATES FROM HYDROGRAPHIC OBSERVATIONS IN DEEP WATER 
ALONG THE WESTERN BOUNDARY OF THE NORTH ATLANTIC
Diapycnal diffusivity and energy dissipation were estimated from more than 100 com-
bined LADCP/CTD profiles recorded during several cruises at four different sites along 
the western boundary of the North Atlantic. The four sites at 16°N, 47°N, 60°N, and 
75°N all show elevated diapycnal mixing with strong variability in on-/offshore direction. 
Average diffusivity reaches a value of Kρ = (1.2 ± 0.2) × 10-4 m2 s-1 which suggests a non-
negligible influence on the North Atlantic mean diffusivity if area weighting of Kρ is rep-
resentative. Energy dissipation averaged over all profiles reaches ε = (10.8 ± 6.0) mW m-2 
and shows an increasing trend towards low latitudes. At 16°N and 47°N it is constant for 
maximum velocities below a certain threshold depending on latitude. Beyond the thresh-
old dissipation increases strongly indicating that mixing might be considered as a feedback 
process for the meridional overturning circulation.

Stabenau, E. R., National Park Service - South Florida Natural Resources Center, 
Homestead, USA, Erik_Stabenau@nps.gov;

Kotun, K., National Park Service - South Florida Natural Resources Center, Homestead, 
USA, Kevin_Kotun@nps.gov

MANAGEMENT OF THE EXPANDING EVERGLADES AND FLORIDA BAY 
HYDROLOGIC MONITORING NETWORK
Everglades National Park and the South Florida Natural Resource Center has developed 
an extensive network of hydrologic monitoring stations that can be used to assess the 
impacts of CERP on the South Florida watershed. Restoration efforts on the scale of 
CERP cross many jurisdictional boundaries, causing monitoring efforts to be divided 
amongst federal, state and local agencies. To reduce costs and enhance sustainability of the 
monitoring network and its associated database systems, a region-wide approach to data 
collection efforts needs to be considered, emphasizing cooperation amongst stakeholders 
as a keystone to success. As an example of this cooperation, the efforts of the NPS, USGS, 
and SFWMD programs with respect to monitoring water quality and transport through 
the park will be discussed.  Specifically, we will present our approach to addressing the 
likely environmental impact of CERP on changes in algal bloom frequency and extent 
under modified freshwater inflows to Florida Bay. Capabilities of the current network 
with respect to this issue, as well as recent and anticipated enhancements using optic and 
acoustic sensing systems, will be discussed.

Stabeno, P. J., NOAA -- Pacific Marine Environmental Laboratory, Seattle, USA, Phyllis.
Stabeno@NOAA.gov;

Napp, J. M., NOAA -- Alaska Fisheries Science Center, Seattle, USA, Jeff.Napp@NOAA.gov;
Mordy, C. W., Univ. Washington -- Joint Institute for the Study of  Atmosphere and 

Oceans, Seattle, USA, Calvin.W.Mordy@NOAA.gov
THE INFLUENCE OF SEASONAL SEA ICE ON THE EASTERN BERING SEA SHELF 
ECOSYSTEM:  2005
Seasonal sea ice is a major structuring element of the eastern Bering Sea shelf ecosystem 
and responds directly to changes in climate. Sea ice determines the timing and fate of the 
spring phytoplankton bloom, rates of secondary production, and leaves behind a pool of 
cold water that influences migratory movements of fishes and the foraging of apex preda-
tors. In spring and fall of 2005 we conducted cruises using cross- and along-shelf tran-
sects to evaluate the influence of sea ice on the ecosystem. The hydrography, nutrients, 
chlorophyll, and zooplankton biomass and species composition were all affected by the 
presence or absence of sea ice along a north-south transect. The position of the transition 
between ice-affected and ice-free areas differed according to the variable, but the transi-
tion migrated to the north as the season progressed. Mooring data demonstrated that the 
changes were due to advection of water into the region. Thus the influence of sea ice on 
a particular area during an annual cycle is long lasting, but can be modified by processes 
such as advection, which are also mediated by climate.

Stacey, M. T., University of California, Berkeley, Berkeley, USA, mstacey@berkeley.edu;
McManus, M. A., University of Hawaii, Honolulu, USA, mamc@hawaii.edu;
Steinbuck, J. V., Stanford University, Stanford, USA, vittorio@stanford.edu
CONVERGENCES AND MIXING IN THIN LAYERS
The fact that thin layers of high productivity persist both temporally and spatially indicates 
that a convergence mechanism must act to form and sustain the layer in opposition to 
the broadening effects of turbulent diffusion.  In this work, we present a framework that 
directly integrates convergences, including straining, motility and buoyancy, and the 
divergence due to turbulent mixing.  The basic balance allows us to compare the likely 
contributors to thin layer formation and maintenance, and provides new insights into 
layer variability and dissipation.  Using data from Monterey Bay in 2005 and 2006, we 
apply the framework to distinguish between candidate convergence mechanisms; a more 
detailed analysis of the vertical structure leads to estimates of the actual convergence rate.  

Finally, we use the basic framework to argue that the spatial variability of the divergence 
mechanisms is greater than those of the convergences, so that spatial variation in layer 
thickness or intensity will be governed by inhomogeneous mixing events created by local 
instabilities and turbulent patches.

Stalker, J. C., Florida International Unversity, Miami, USA, jstalker@fiu.edu;
Price, R. M., Florida International University, Miami, USA, pricer@fiu.edu;
Swart, P. K., Rosenstiel School of Marine and Atmospheric Chemistry, University of 

Miami, Miami, USA, pswart@rsmas.miami.edu
SPATIAL AND TEMPORAL INPUTS OF FRESHWATER AND SUBMARINE 
GROUNDWATER DISCHARGE TO A SUBTROPICAL ESTUARY USING 
GEOCHEMICAL TRACERS, BISCAYNE BAY, SOUTH FLORIDA
Biscayne Bay is a coastal estuary in Southeast Florida that historically has received signifi-
cant quantities of fresh submarine groundwater discharge. Water management practices 
in the region have reduced these inputs.  In an effort to differentiate the freshwater inputs 
to the bay, samples of precipitation, canal water, groundwater, and bay surface water 
were collected from July 2004 to July 2006 and analyzed for salinity, stable isotopes of O, 
and H and Sr2+/Ca2+ ratios. These tracers were used in three mixing models and then 
combined to trace the magnitude and timing of the fresh water inputs to the estuary. The 
modeling results indicate rainfall dominating freshwater inputs in the wet season with 
the ratio of canal-precipitation-groundwater inputs of 30%-60%-10%, respectively.  In the 
dry season canal inputs almost equal precipitation with the ratio of canal-precipitation-
groundwater inputs changing to 40%-45%-15%, respectively. For a bay wide water budget 
that includes saltwater and freshwater mixing, fresh groundwater accounts for 2% of the 
total input. However, most groundwater inputs occur along the western shoreline of the 
bay, while precipitation dominates in the eastern portion of the bay.

Stammer, D. B., University of hamburg, Hamburg, Germany, detlef.stammer@zmaw.de
DETERMINING THE GEOSTROPHIC OCEAN CURRENTS AND EDDIES FROM 
NEXT GENERATION ALTIMETER MISSIONS.
Knowing ocean surface currents with high space-time resolution is of importance for 
many oceanographic applications. In the past, however, the direct determination of sur-
face geostrophic currents from space-borne data was hampered since only alongtrack sea 
surface height data are available from a single satellite at its nadir food print. This situation 
will potentially change with the advent of a wide-swath altimetry. This paper will discuss 
the need for velocity observations on space scale of the order of 10 km, will discuss neces-
sary sampling scenarios and will review potential future applications of next-generation 
wide-swath altimeter data. The discussion will be guided by ongoing studies of surface 
geostrophic currents as they emerge from the tandem TOPEX-JASON altimeter mission 
from which geostrophic surface velocities are available simultaneously in horizontal and 
meridional direction and with with 10 km alongtrack resolution. Highlighted application 
will range from the seasonal and interannual variation of eddy kinetic energy, to seasonal 
changes of the flow field to statistical evaluations of the resulting flow field.

Stanley, R. H., Princeton University, Princeton, USA, rstanley@princeton.edu;
Jenkins, W. J., Woods Hole Oceanographic Institution, Woods Hole, USA, wjenkins@

whoi.edu;
Doney, S. C., Woods Hole Oceanographic Institution, Woods Hole, USA, sdoney@whoi.edu;
Lott, D. E., Woods Hole Oceanographic Institution, Woods Hole, USA, dlott@whoi.edu
A TIME-SERIES OF FIVE NOBLE GASES AND TRITIUGENIC HELIUM-3 AS 
TRACERS FOR BIOGEOCHEMICAL CYCLES
The five noble gases are biologically and chemically inert, have a wide range of solubilities 
and diffusivities, and thus respond differently to physical forcing. We present a time-series 
of the five noble gases and the isotope 3He, measured in the Sargasso Sea with monthly 
resolution at the Bermuda Atlantic Time-series Site (BATS). We combine the noble gas 
time-series data, hydrographic data, and a one-dimensional vertical mixed layer model (a 
modified Price-Weller-Pinkel model) in order to quantify air-sea gas exchange processes. 
We constrain the magnitude of diffusive gas exchange to ±6% and air injection processes 
to order ±15%. Additionally, the time-series of 3He, tritium, oxygen, argon, and nutrients is 
used to constrain upper ocean biological production. Specifically, we use the helium flux 
gauge technique to estimate new production, apparent oxygen utilization rates to quantify 
export production, and euphotic zone oxygen cycles to determine net community produc-
tion. The concurrent use of these three methods allows examination of the relationship 
between the types of production and begins to address some apparent inconsistencies in 
the elemental budgets of carbon, oxygen, and nitrogen.

Stanton, T. P., Naval Postgraduate School, Monterey, USA, stanton@nps.edu
FIELD OBSERVATIONS OF A WAVE-FORCED, SUSPENDED MUD LUTOCLINE ON 
THE INNER SHELF
During the last week of a bottom boundary layer experiment at the Monterey Inner Shelf 
Observatory late in the 2006 summer, a suspended mud layer moved across the 12m deep 
observation site. Continuous 16 Hz sampled, 1cm vertical resolution measurements of 
the three component velocity field were made with a Bistatic Coherent Doppler Velocity 
and Sediment Profiler during the experiment, capturing the turbulent, wave and mean 
velocity structure spanning the suspended mud layer. A spectral analysis of the velocity 
structure up from the sandy bed during the advection of the mud layer reveals a deep, 
highly dissipative boundary layer across the O(10cm) height of the lutocline. Enhanced 
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vertical velocities at the dominant surface gravity wave frequency with a phase lag of up to 
60 degrees were observed at the top of the mud layer relative to the free stream velocity. 
Comparisons with wave-forced lutocline models will be made.

STAQUET, C., LEGI , Grenoble, France, Chantal.Staquet@hmg.inpg.fr;
PAIRAUD, I., LEGI, Grenoble, France, Ivane.Pairaud@hmg.inpg.fr;
SOMMERIA, J., LEGI, Grenoble, France, Joel.Sommeria@coriolis-legi.org;
MEHDIZADEH , M. M., LEGI, Grenoble, France, Mehdi.Mehdizadeh@hmg.inpg.fr
NUMERICAL AND EXPERIMENTAL MODELLING OF THE INTERNAL TIDE 
NEAR A CONTINENTAL SLOPE
We have investigated the generation and nonlinear dynamics of the internal wave field 
resulting from the interaction of the barotropic tide with a continental slope (the so-called 
internal tide). A joint experimental and numerical approach is used for this purpose. 
Laboratory experiments were  carried out on the Coriolis platform in Grenoble, France,  
while the finite-volume non-hydrostatic numerical code developed at MIT was used to 
closely model the experimental set-up. The configuration addressed in the present paper 
is that of a uniformly stratified fluid in a two-dimensional geometry (i.e. the fields do not 
depend upon the along-slope direction). In this simplified situation, the internal wave field 
organizes as a rectilinear wave beam with tidal frequency.  We shall address the generation 
mechanism and structure of the wave beam, relying on theoretical modelling of internal 
wave emission by an oscillating cylinder. We shall also investigate the nonlinear dynamics 
of the tide, when harmonics are generated.  Energy balance will eventually be considered 
along with the quantification of mixing induced by the internal tide.  

Starger, C. J., Boston University Marine Program, Boston, USA, craig.starger@gmail.com;
DeBoer, T. S., Boston University Marine Program, Boston, USA, tsdeboer@bu.edu;
Erdmann, M. V., Conservation International, Denpasar, Bali, Indonesia, mverdmann@

gmail.com;
Barber, P. H., Boston University Marine Program, Boston, USA, pbarber@bu.edu
CONSERVATION GENETICS OF REEF CORALS AND GIANT CLAMS AT THE 
CENTER OF MARINE BIODIVERSITY
Climate change mediated sea surface temperature fluctuations can devastate coral reef com-
munities by breaking down the delicate symbiosis between marine invertebrates and their en-
dosymbiotic algae, Symbiodinium. Recovery from this disassociation, or bleaching, depends 
on the adaptation or acclimatization of surviving adults, in essence their ability to harbor new 
more heat tolerant symbionts. Recovery is also dependent on the successful settlement of ju-
veniles from unaffected reefs. We have undertaken genetic surveys in two highly endangered 
invertebrate taxa, stony corals (family: Pocilloporidae) and giant clams (genus:Tridacna), in 
one of the world’s most biodiverse marine regions, West Papua, Indonesia. Significant varia-
tion exists in the spatial distribution of Symbiodinium communities among reefs. There are 
also significant differences between the genetic patterns of coral populations, which are highly 
connected by gene flow, and clams which show significant regional genetic structure. These 
data allow us to assess the impact of climate change on connectivity and coral reef recovery 
and give insight into the long term stability of coral reef populations in West Papua. These 
information are currently being applied to conservation management in the region.

Stark, J. D., Met Office, Exeter, United Kingdom, john.stark@metoffice.gov.uk;
Donlon, C., Met Office, Exeter, United Kingdom, craig.donlon@gmail.com
THE OSTIA MULTI-SENSOR, HIGH RESOLUTION SEA SURFACE TEMPERATURE 
ANALYSIS.
The increased availability of high quality satellite measurements of sea surface temperature 
(SST) has made it feasible to create a near real time analysis combining multiple sensors. 
The Operational SST and Sea Ice Analysis (OSTIA) system has been developed at the Met 
Office to take advantage of these observations and is described in detail here. The output 
is a daily analysis with a resolution of 1/20° (~6km) combining an SST and sea ice con-
centration product, which is generated in near-real time. The analysis has been designed 
to meet the needs of applications requiring high-resolution space-time scales including 
global numerical weather prediction (NWP) and operational ocean models and to prepare 
for future high-resolution global and regional forecast systems. The SST analysis is now 
being used within the operational weather forecast model at the Met Office. Quality con-
trol, data filtering and dynamic bias correction within the OSTIA system allow the various 
contributing sensors to be combined into a homogeneous analysis. Results of validation 
and intercomparison will be presented, showing the accuracy of the OSTIA product.

Statham, P. J., National Oceanography Centre, Southampton, United Kingdom, pjs1@noc.
soton.ac.uk;

Blain, S., Universit É  de la Méditerranée, France, Marseille, France, stephane.blain@
univmed.fr

NATURAL ISLAND IRON FERTILISATION IN THE SOUTHERN OCEAN: 
COMPARISON OF IRON SOURCES AT CROZET AND KERGUELEN
The Kergueklen (KEOPS) and Crozet (CROZEX) studies collected data on Fe supply to 
surface waters around these islands and the resulting blooms. The KEOPS work focuses 
on vertical diffusion and advective supply from an isolated shallow plateau to the bloom 
zone above, whilst CROZEX considers the horizontal advection of iron away from the 
island system source as well as upwelling and atmospheric terms.  Both studies show a 
significant supply of Fe to the upper water column and when light and macro nutrients 
allow, the observed bloom can develop. The underlying iron-delivery processes will be 

compared.  Whilst overall a similar story emerges from both studies, many details in the 
processes involved are unclear (e.g. over winter build up of Fe, cycling of Fe and C in the 
upper water column and possible decoupling), and the potential impacts of these mecha-
nisms are explored here.

Stathoplos, L., NOAA/NESDIS, Camp Springs, MD, USA, Linda.Stathoplos@noaa.gov;
Keegstra, P., SP Systems Inc., Camp Springs, MD, USA, Phillip.Keegstra@noaa.gov;
Soracco, M., SP Systems Inc., Camp Springs, MD, USA, Michael.Soracco@noaa.gov;
DiGiacomo, P., NOAA/NESDIS, Camp Springs, MD, USA, Paul.DiGiacomo@noaa.gov
NOAA’S OPERATIONAL OCEAN COLOR PRODUCTS FROM THE COASTWATCH 
OKEANOS SYSTEM
NOAA generates near real-time operational ocean color products using the CoastWatch 
Okeanos system. CoastWatch ocean color products are used to determine the location, 
extent, and potential for development or movement of harmful algal blooms, and are ac-
cessed via the web or FTP. CoastWatch operational ocean color products generated by the 
Okeanos system include daily mean chlorophyll_a concentrations, remote sensing reflec-
tances (Rrs) at 670 or 667 nm, and chl_a and Rrs anomalies from a 61-day mean. These 
products are generated in CoastWatch hierarchical data format (CWHDF) for continental 
U.S. coastal regions covering about one third of the globe. Okeanos processes ocean 
color data daily from a primary data source, SeaWiFS (Sea-Viewing Wide Field-of-View 
Sensor)/OrbView-2, and a backup data source, MODIS (Moderate Resolution Imaging 
Spectroradiometer)/Aqua. Ocean color data from MODIS/Terra are no longer processed, 
because ocean color products from this data source were not of sufficient quality to gener-
ate operationally. In 2008, NOAA plans to add the capability to process data daily from 
another ocean color sensor, MERIS (Medium Resolution Imaging Spectrometer)/Envisat, 
to mitigate the risk of losing either operational data source.

Stavn, R. H., University of North Carolina, Greensboro, USA, stavnr@uncg.edu;
Falster, A. U., University of New Orleans, New Orleans, USA, afalster@uno.edu
DETERMINATION OF SUSPENDED QUARTZ AND AMORPHOUS SILICATE 
CONCENTRATIONS NON-DESTRUCTIVELY BY X-RAY DIFFRACTION
Determination of the silicon budget in the oceanic system involves accounting for particulate 
silicon dioxide: both quartz (crystalline) components from river input or sediment resus-
pension and amorphous silica such as opal from living cells - diatoms and silicoflagellates.  
Particulate amorphous silica can be determined chemically while quartz is very difficult to 
determine.  Chemical determination of particulate silica can run afoul of suspended clays in 
near shore systems when analysing with powerful reagents that clay species can react with. 
X-Ray Diffraction offers non-destructive analysis that quantitatively distinguishes crystalline 
silica from amorphous silica.  Paired seawater samples are subjected to loss-on-ignition (LOI) 
analysis and X-Ray Diffraction analysis.  LOI analysis gives the concentration of mineral mass 
in a seawater sample.  X-Ray Diffraction analysis gives the percentage of mineral components 
in the suspended minerals of that sample.  The X-Ray Diffraction further distinguishes crys-
talline silica and amorphous silica.  Crystalline quartz gives a defined peak about 26.7 degrees 
off the reference beam.  The full-width measure of this peak at half maximum intensity 
(FWHM) varies quantitatively with the mass ratio of quartz to amorphous silica.

Stedmon, C. A., NERI, Aarhus University, Roskilde, Denmark, cst@dmu.dk;
Osburn, C. L., US Naval Research Laboratory, Washington, D.C., USA, christopher.os-

burn@nrl.navy.mil
SPECTRAL LIGHT ABSORPTION BY CDOM IN THE NORTH SEA-BALTIC SEA 
MIXING ZONE: MODELLING SEASONALITY AND DEPENDENCY ON WATER 
MASS MIXING.
In estuarine and coastal shelf waters, water mass mixing often explains much of the variability 
in CDOMs optical properties. In the Kattegat-Belt Sea region, brackish Baltic Sea water rich 
in CDOM mixes with saline North Sea water with lower CDOM concentrations. This results 
in a strong gradient in CDOM concentrations and quality which is often not taken into ac-
count in remote sensing and ecosystem modelling applications. In these waters the variability 
in CDOM absorption can be explained by mixing between the Baltic and North Sea waters. 
Across the salinity range of 8 to 31 conservative mixing appears to determine CDOMs dis-
tribution and characteristics. The models derived suggest that CDOM concentrations in the 
Baltic Sea end member remain relatively constant whilst the saline end member from the 
North Sea varies seasonally. The models derived here are relevant for phytoplankton remote 
sensing applications in the region where the signal from CDOM has to be taken into account. 
Additionally these models are being assimilated into ecosystem models in order to improve 
the estimation of photic depth and herein primary productivity.
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ECOLOGICAL RELATIONSHIPS OF MARINE MICROBES DESCRIBED THROUGH 
INTERACTION NETWORKS AT THE SAN PEDRO CHANNEL, CALIFORNIA.
Microorganisms are central to all global biogeochemical processes, but determining the 
ecological relationships among microbes in natural complex systems, like the sea, is a 
daunting task that has not been realized despite remarkable advances in this field. A sys-
tems biology approach was applied to data collected on community composition (genetic, 
cultivation independent) of Bacteria, Archaea, Protists, and environmental parameters 
monthly over 3 years at the San Pedro Ocean Time Series, to show mathematical relation-
ships among the microbes. Correlations lagged in time were found by a procedure called 
local similarity analysis. The resulting interaction network showed, for example, which 
organisms co-occurred with and without time lags, resembling a succession of microbial 
guilds that included different members of important groups like the SAR11 cluster and 
marine cyanobacteria. Negative correlations, perhaps suggesting competition or preda-
tion, were common. The networks we observed shared many features with other studied 
biological networks. Overall, this is a promising new approach that will not only facilitate 
inclusion of complex microbial assemblages in community ecology studies, but may also 
assist in determining biogeochemical roles of otherwise unknown microorganisms.

Steen, A. D., University of North Carolina at Chapel Hill, Chapel Hill, USA, asteen@email.
unc.edu;

Arnosti, C., University of North Carolina at Chapel Hill, Chapel Hill, USA, arnosti@email.
unc.edu

DEGRADATION RATES OF EXTRACELLULAR ENZYMES IN POLAR AND 
SUBTROPICAL SEAWATER: IMPLICATIONS FOR BIOAVAILABILITY OF HIGH 
MOLECULAR WEIGHT ORGANIC CARBON
Heterotrophic microbes rely on extracellular enzymes to access high molecular weight 
organic matter. Degradation rates of these enzymes help to determine the amount of 
substrate a microbe can receive from the production of such an enzyme. We have assessed 
degradation rates of β-glucosidase, alkaline phosphatase, and leucine aminopeptidase 
in arctic seawater (Kongsfjord, Svalbard), coastal subtropical seawater (coastal Gulf of 
Mexico), and open-ocean subtropical seawater (offshore Gulf of Mexico). We have also 
assessed the relative importance of photochemical reactions, thermal degradation, and hy-
drolysis of extracellular enzymes by microbial proteases in setting those degradation rates. 
Production of extracellular enzymes requires a substantial “investment” in carbon, energy, 
and nutrients. Even when an enzyme substrate is present in the environment, enzyme 
degradation rates may determine whether that substrate can be “profitably” hydrolyzed 
using extracellular enzymes. Degradation rates of extracellular enzymes may therefore 
help explain the presence of semi-labile high molecular weight dissolved organic carbon, 
which may appear bioavailable based on chemical structure but nevertheless remain 
unconsumed by heterotrophs over a timescale of months to years.

Stefanova, N., University of Washington, School of Oceanography, Seattle, USA, nis@
u.washington.edu;

McPhaden, M. J., NOAA/Pacific Marine Environmental Laboratory, Seattle, USA, mi-
chael.j.mcphaden@noaa.gov;

Zhang, X., University of Washington, School of Oceanography, Seattle, USA, xuebin.
zhang@noaa.gov

ESTIMATING VERTICAL EDDY VISCOSITY IN THE PACIFIC EQUATORIAL 
UNDERCURRENT
The Pacific Equatorial Undercurrent (EUC) is a key component of the complex equatorial 
current system. It feeds equatorial upwelling and affects variations in sea surface temperature, 
which are an important driver of climate. The dynamics of the EUC are strongly constrained by 
vertical turbulent mixing, for which there are few direct measurements in the equatorial Pacific. 
The goal of this study is to estimate seasonal to interannual time scale changes in the vertical 
eddy viscosity of the EUC using an inverse model based on linear dynamics. The method is first 
tested by comparing estimated and actual viscosities from an ocean general circulation model. 
These tests indicate that reasonably accurate estimates can be obtained in the high vertical shear 
zone above the EUC core. The method is then applied to long time series measurements at 4 
equatorial stations of the TAO/TRITON array. Results will be compared with direct estimates of 
vertical viscosity from previous field programs. Implications for understanding EUC variability 
and for parameterizing turbulence along the equator will be discussed.

STEGNER, A., LMD, CNRS, Paris, France, stegner@lmd.ens.fr;
PERRET, G., LMPG, Universite du Havre, Le Havre, France, gperret@lmd.ens.fr;
DUBOS, T., LMD, CNRS, Palaiseau, France, dubos@lmd.polytechnique.fr;
CHOMAZ, J. M., LadHyX, Ecole Polytechnique, Palaiseau, France, chomaz@ladhyx.

polytechnique.fr
CYCLONE-ANTICYCLONE ASYMMETRY OF LARGE-SCALE ISLAND WAKE
Large-scale flows are known to present a predominance of anticyclonic vortices. For ocean-
ic island wake such asymmetry could occurs when the typical island size L becomes larger 
than the local deformation radius Rd. We found by mean of laboratory experiments, per-
formed in a rotating shallow-water layer, that a large-scale wake could strongly differ from 
the classical Karman street. Indeed, in a frontal geostrophic regime, the Strouhal number 
strongly increases and could  reach a value up to 0.6. Moreover, for some extreme cases, 
coherent cyclones do not emerged at all, and only an anticyclonic vortex street appears sev-
eral diameters behind the cylindrical island. Then, by means of linear stability analysis and 
nonlinear numerical simulations we have found a drastic change in the nature of the wake 
instability when the island size increase.  In the classical quasi-geostrophic regime the wake 
flow is absolutely unstable while in the frontal regime (Ro<<1 and L>Rd) the wake flow 
becomes convectively unstable. This changing nature of the wake instability explains both 
the evolution of the eddy shedding frequency and the asymmetric vortex street pattern.

Stein, E. D., S. Ca. Coastal Water Research Project, Costa Mesa, USA, erics@sccwrp.org;
Lyon, G. S., S. Ca. Coastal Water Research Project, Costa Mesa, USA, gregl@sccwrp.org
HOW EFFECTIVE HAS THE CLEAN WATER ACT BEEN AT REDUCING 
POLLUTANT MASS EMISSIONS TO THE SOUTHERN CALIFORNIA BIGHT OVER 
THE PAST 30 YEARS?
The Clean Water Act (CWA) has regulated discharges of contaminants since 1972.  Most 
of the effort has focused on controlling point source discharges, although recent attention 
has shifted to address management of non-point sources.  Despite ongoing monitoring 
regional evaluations of the effectiveness of the CWA at improving water quality are lack-
ing.  We address this need by integrating mass emissions data from all major sources of 
contaminants to the Southern California Bight (SCB) from 1971 to 2000.   Since 1971 total 
effluent volume increased 31%, but mass emissions of nearly all constituents decreased, 
most by greater than 65%.  The median decrease in metals emissions was 88%, while total 
DDT and PCB emissions each decreased by 3 orders of magnitude.  Large POTWs con-
tinue to be the dominant source of many contaminants, accounting for more than 50% of 
the total annual discharge.  However, the relative contribution of non-point sources, such 
as storm water runoff has increased.   For example, metals contributions from storm water 
have increased from 6% to 34% of the total annual load.  Despite the increased importance 
of storm water discharges, regional monitoring and data compilation of this source is lack-
ing, making it difficult to accurately assess trends in non-point source discharge.

Steinacher, M., Climate and Environmental Physics, Physics Institute, University of Bern, 
Bern, Switzerland, steinacher@climate.unibe.ch;

Joos, F., Climate and Environmental Physics, Physics Institute, University of Bern, Bern, 
Switzerland, joos@climate.unibe.ch;

Frölicher, T. L., Climate and Environmental Physics, Physics Institute, University of Bern, 
Bern, Switzerland, froelicher@climate.unibe.ch;

Plattner, G. K., ETH Zürich, Environmental Physics, Institute of Biogeochemistry and 
Pollutant Dynamics, Zürich, Switzerland, gian-kasper.plattner@env.ethz.ch

OCEAN ACIDIFICATION IN THE ARCTIC OVER THE 21ST CENTURY
About a quarter of the anthropogenic CO2 emitted into the atmosphere is currently taken 
up by the ocean and modifies ocean pH and saturation states of sea water with respect to 
calcium carbonate minerals. We investigate the natural variability and projected future 
changes in pH and in the saturation state of the mineral aragonite using the NCAR car-
bon-cycle climate model CSM1.4-carbon and high (A2) and low (B1) CO2 SRES emission 
scenarios. The simulated seasonal variability of the aragonite saturation state is small at 
high latitudes and in the tropics. Deviations from the annual mean in the mid-latitudes 
of the Northern Hemisphere are as large as 15 to 20% of the mean. The annual mean 
global surface pH drops from 8.17 to 7.77 by year 2100 in the A2 scenario, with the largest 
changes found in the Arctic Ocean (reduction of up to 0.50 pH units). Surface waters in 
the Arctic are projected to become undersaturated with respect to aragonite by year 2040 
AD. The impact of climate change on ocean acidification is small in most regions, except 
for the Arctic Ocean and parts of the North Atlantic.

Steinberg, D. K., Virginia Institute of Marine Science, Gloucester Point, USA, debbies@
vims.edu;

Lomas, M. W., Bermuda Institute of Ocean Sciences, St. Georges, Bermuda, michael.
lomas@bios.edu;

Madin, L. P., Woods Hole Oceanographic Institution, Woods Hole, USA, lmadin@whoi.edu
A LONG-TERM INCREASE IN ZOOPLANKTON BIOMASS AT THE BERMUDA 
ATLANTIC TIME-SERIES STUDY (BATS) SITE IN THE SARGASSO SEA
Changes in zooplankton biomass and species composition over long time scales can have 
dramatic effects on biogeochemical cycling and transfer of energy to higher trophic levels. 
We analyzed size-fractionated biomass of mesozooplankton (>200µm) from monthly 
day and night tows taken in the top 200 m at the Bermuda Atlantic Time-series Study 
(BATS) site in the oligotrophic North Atlantic subtropical gyre. Total mesozooplankton 
biomass has doubled over a 12-yr period (1994-2006), with higher increases in some 
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larger size fractions, and in the nighttime compared to daytime biomass. From 1990-2005 
integrated phytoplankton chlorophyll biomass has increased ~40%, and primary produc-
tion ~20%– both significant increases. The mechanisms driving the zooplankton biomass 
increase are not entirely clear; however, phytoplankton biomass increased most in fall and 
winter during periods of highest nutrient inputs. The increase in phytoplankton biomass 
is associated with increased pelagophyte nanoplankton which may be a better food source 
for zooplankton than picoplankton. We discuss these results in the context of long-term 
changes reported from other zooplankton time series, and the implications of these 
changes for biogeochemical cycling and food web dynamics.

Steinbuck, J. V., Stanford University, Stanford, USA, vittorio@stanford.edu;
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OBSERVATIONS OF A PLANKTONIC LAYER IN ITS PHYSICAL ENVIRONMENT
The vertical structure and evolution of a planktonic layer observed via in vivo fluorescence 
in the Gulf of Aqaba, Red Sea, is investigated in the context of local physical conditions: 
density stratification, shear, and turbulent mixing. The layer is located at approximately 30 
m depth (in a 400 m water column), typically spans 5 - 15 m in vertical extent, and has a 
fluorescence signal as much as two times background levels. The layer feature persists for 
more than 10 hours in a 24 hour record. Preliminary analysis shows that the layer is lo-
cated in a region of relatively strong density stratification (buoyancy frequencies of 10-3 s-1 
to 10-2 s-1) and low turbulent diffusivity (10-7 m2 s-1 to 10-5 m2 s-1) inferred from coincident 
temperature microstructure measurements. Elevated diffusivity (10-4 m2 s-1 to 10-3 m2 s-1) 
associated with the deepening of the surface mixed layer may be tied to the dissipation of 
the layer. We consider the potential role of various mechanisms (including shear-induced 
straining and particle buoyancy) in maintaining the layer structure.

Steiner, N. S., The City College of the City University of New York, New York, USA, nick.
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CHARACTERISTICS OF CDOM ABSORPTION IN UV AND THEIR APPLICATION 
FOR THE ADVANCED IOP RETRIEVAL ALGORITHMS
Separation of CDOM and phytoplankton absorptions could be significantly improved if 
UV data are added to existing VIS - NIR satellite measurements. While current Ocean 
Color satellites like MODIS and MERIS have no UV bands, relationships connecting the 
UV reflectance together with VIS reflectance to IOPs can be used to construct useful 
inversion models. We therefore compare and relate field measurements of CDOM VIS 
absorption spectra in Georgia waters, Long Island Sound, Peconic Bay and NY Harbor 
using a WET Labs AC-S instrument with 0.2 um filter with both VIS and UV absorption 
of collocated water samples measured using a spectrophotometer. Together with measure-
ments of collocated reflectance spectra (in the VIS and UV) as well as measurements of 
VIS extinction and absorption spectra, [CHL] concentrations, organic and inorganic TSS 
components, these results are used to explore the impact of including UV data on the 
retrieval of  IOPs and [CHL]. CDOM fluorescence excitation - emission matrices are also 
developed and compared for some Metropolitan NYC waters to variability and impact on 
reflectance spectra. Field results are complemented and supported by Hydrolight simula-
tions using synthetic datasets for coastal waters. 
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INVENTORY CHANGES OF ANTHROPOGENIC CARBON IN LABRADOR SEA WATER
Labrador Sea Water (LSW) is the most prominent mode water in the subpolar North 
Atlantic. It is also part of the deep branch of the Meridional Overturning Circulation. 
LSW thus takes up anthropogenic carbon and exports it from its formation region to-
wards the South Atlantic. Whereas the first half of the 1990s is characterised by intense 
deep convection in the Labrador Sea, during the last decade convection has been re-
stricted to above 1500 m. It is investigated, how these changes in water mass formation 
influence the storage and export of anthropogenic carbon in LSW.
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TAXON-SPECIFIC BIOGEOCHEMISTRY - THE SINGLE CELL APPROACH
The identification of predominant microbial taxa with specific metabolic capabilities re-
mains one of the major challenges in environmental microbiology, due to the limits of cur-
rent metagenomic and cell culturing methods. We used an alternative approach to address 
this problem, by direct analysis of multiple genes in individual microbial cells. Our proto-
col employs high-speed fluorescence-activated sorting of single cells, their whole genome 
multiple displacement amplification and subsequent PCR screening as well as genomic 
shotgun sequencing. We applied this methodology to generate single amplified genomes 
(SAGs) from individual prokaryote and protist cells collected from oceanic, coastal, and 
freshwater environments. Prokaryote SAGs were screened for phylogenetic markers (SSU 
rDNA) and for genes encoding biogeochemically significant enzymes (proteorhodopsins, 
bacteriochlorophylls, assimilative nitrate reductases, and nitrogenases). Protist SAGs were 
analyzed for eukaryote and prokaryote SSU rDNA, providing information on taxa-specific 
protist feeding preferences. Partial genome assembly and annotation were performed 
on two proteorhodopsin-containing Flavobacteria. Thus, single cell DNA analyses open 
possibilities for a wide range of taxon-specific and cultivability-unbiased microbial ecology 
and biogeochemistry studies.

Stephens, B. M., University of Minnesota, Duluth, USA, step0217@umn.edu;
Minor, E. C., University of Minnesota, Duluth, USA, eminor@d.umn.edu
HIGH-MOLECULAR WEIGHT DOM CHARACTERISTICS ALONG THE 
CONTINUUM FROM RIVER TO RESERVOIR: A COMPARISON OF CHESAPEAKE 
BAY AND LAKE SUPERIOR TRANSECTS
Attempts to pin down the overarching characteristics of aquatic dissolved organic matter 
(DOM) often arrive at mere glimpses into its complex nature due to its inherent chemi-
cal heterogeneity and difficulties in isolating sufficient material. Still, sampling several 
locations along a continuum can infer how DOM changes throughout a watershed. Here 
we compare two transects traveling from terrestrially-dominated upper-river regions to 
reservoirs (a large lake and an ocean) characterized by more autochthonous DOM. The 
natural DOM samples from surface waters are separated into high and low molecular 
weight (HMW & LMW) classes using ultrafiltration. Mass balances of both classes using 
DOC and UV-Visible spectroscopic (UV-Vis) measurements indicate good recovery for 
saline and freshwater systems. The HMW fraction is further characterized using DOC 
analysis, UV-Vis, Fourier Transform Infrared spectroscopy and Electrospray Ionization 
Mass Spectrometry. Data illustrate a shift from terrestrially dominated OM in riverine sys-
tems to compositionally different material in open waters. Freshwater and saline transect 
data indicate common underlying trends to OM characteristics as one moves from waters 
containing primarily terrestrial DOM toward those with more aquatic DOM sources.

Steppe, C. N., US Naval Academy, Annapolis, USA, natunewi@usna.edu;
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CONNECTIVITY AMONG RESTORED CRASSOSTREA VIRGINICA BARS IN THE 
SEVERN RIVER ESTUARY; IMPLICATIONS FOR OYSTER RECOVERY EFFORTS
In an effort to improve water quality and enhance the Crassostrea virginica fishery, many 
oyster restoration bars have been placed in Chesapeake Bay tributaries.  Nevertheless, bars 
are often placed in sub-estuaries with poorly described physical conditions and circulation 
dynamics.  Therefore the potential for the restored bars to either re-seed themselves or 
serve as larval sources for other beds remains unclear.  To address this problem we as-
sessed connectivity among 3 restored oyster bars in the Severn River Estuary, (Maryland, 
USA) via a combination of weekly plankton tows at each bar (College Creek, Weems 
Creek, and Lake Ogleton; May-October 2007), and satellite-tracked drifter deployments 
from the College Creek site.  Planktonic assemblages were similar at each site, and shifted 
on a time scale of weeks.  Drifter deployments indicated two distinct transport regimes; 
retention in the College Creek/ Severn River system, on a time scale pertinent to C. vir-
ginica larval development (about 3 weeks), and export to the main-stem of Chesapeake 
Bay, indicating loss of larvae from the local system, either by mortality or recruitment to 
another sub-estuary.
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THE DYNAMICS OF WAVE-INFLUENCED MACROALGAL PROPAGULE 
SETTLEMENT
Successful attachment of macrophyte propagules in the rocky intertidal zone requires 
that propagules actually arrive at the substrate (settlement).  The analysis first considers 
the small-scale processes occurring at the propagule scale then places these results in the 
context of long timescale variability in wave forcing due to weather and climate.   The 
non-dimensional scaling is developed in terms of a particle Reynolds Number, Re*p, 
that depends on both flow and particle scales.  Scaling for size, inertia and buoyancy are 
described in terms of the Re*p.  Settlement mechanics of several macrophyte species 
(Durvillaea antarctica, Hormosira banksii and Cystophora torulosa) are compared using 
direct velocity measurements and placed in context using a twenty year wave hindcast.  
The forcing is shown to be more closely linked to wave orbital speeds rather than breaker-
driven phase speeds, and (negative) buoyancy has the greatest influence, identified 
through a Buoyancy Travel Ratio (BTR).  Differences in these physical scales between the 
species are only moderate, suggesting supply, mucous and stickiness effects must be con-
sidered to fully resolve difference in success.

Stevens, H. J., University of Delaware, Newark, USA, hstevens@udel.edu;
Trembanis, A. C., University of Delaware, Newark, USA, art@udel.edu;
Smith, A. W., Gold Coast, Australia
COASTAL MONITORING:  DEVELOPMENTS AND INSIGHTS ON PROJECT DESIGN
Coastal processes occur on a range of time and spatial scales.  Monitoring programs that 
seek to understand those processes must be designed in a manner to capture these signals.  
Methods for monitoring coastal change have evolved from time-tested observational to 
automated and remote sensing.  However, there are very few long-term data sets of any 
one site.  Emery first described his profiling method in 1961, nearly 50 years ago, and it re-
mains in practice for its simplicity, minimal gear expense and repeatability.  Recent studies 
have correlated profiles with video and other modern techniques to ensure precision and 
account for weaknesses in the methods.  Using examples from the literature and ten years 
of daily data from the Gold Coast, Queensland, Australia, this paper provides guidance on 
temporal resolution in coastal monitoring.  Analysis indicates that measurements taken 
monthly are generally sufficient to capture the changes of interest for management con-
cerns regarding seasonal and inter-annual cycles.  Extreme changes such as those resulting 
from storm events will not be adequately covered by this scheme, but must be accounted 
for in any development or management plan.
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THE CELLULAR DISTRIBUTION OF PHYTOPLANKTON 210PO AND 210PB AND 
ZOOPLANKTON VERTICAL MIGRATION: INSIGHTS INTO THE BEHAVIOR OF 
MARINE ORGANIC CARBON TRACERS
Polonium-210 and lead-210 were measured on phytoplankton cells rinsed with an oxalate 
solution to remove surface-bound metals (Tovar-Sanchez et al., 2003). Previous laboratory 
studies suggest that approximately 50% of the 210Po associated with phytoplankton cells 
is found inside the cytoplasm (Stewart and Fisher, 2003). Our field experiments indicated 
that this result may also hold true in wild populations as only 20-30% of the 210Po associ-
ated with phytoplankton was removed by the rinse. In addition, vertical profiles of zoo-
plankton were collected during daytime and at night to investigate the vertical transport 
of 210Po and 210Pb caused by the activity of daily migrating zooplankton. A significant 
fraction of the total water column 210Po and 210Pb was found associated with the migrat-
ing zooplankton caught in the plankton recorder, and the distribution of the radionuclides 
was significantly different between day (high at depth) and night (high at surface) tows. 
Both of these experiments provide further insight into the behavior of this unique radio-
isotope pair, and can be incorporated into current applications of 210Po as an organic 
carbon tracer in the surface ocean.

Stewart, J. A., University of West Florida, Pensacola, FL, USA, jas76@students.uwf.edu;
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URBAN SUBMARINE GROUNDWATER DISCHARGE TO A PENSACOLA, 
FL, BAYOU:  IMPLICATIONS FOR CONTAMINANT TRANSFER AND 
NUTRIENT-LOADING
Bayou Texar (Pensacola, FL) is an urban estuary that is located hydrogeologically down-
gradient from a region that includes both considerable residential development and the 
Escambia Treating Company Superfund site. While the residential development is known 
to have significant local effects on groundwater quality from infiltration of fertilizers and 
outdated septic systems, the Superfund site has been characterized as a known source 

of organic and inorganic groundwater contaminants, including naphthalenes, penta-
chlorophenol, arsenic, cadmium, and chromium. Our recent investigations of potential 
submarine groundwater discharge (SGD) into the bayou revealed zones of water column 
excess radon-22 as high as 95 dpm L-1. This 222Rn in the water column was not supported 
from radon emanation from sediments, which was measured concurrently. These results 
suggest a considerable SGD flux into Bayou Texar and, potentially, Carpenter’s Creek, 
its primary tributary. This urban SGD holds significant potential to transfer both dis-
solved inorganic nutrients (e.g., NO3) associated with the residential development and the 
groundwater contaminants emanating from the Superfund site.
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THE DISTRIBUTION OF ANAEROBIC POLYCHLORINATED BIPHENYL 
DECHLORINATORS IN THE BALTIMORE HARBOR
Polychlorinated biphenyls (PCBs) are very stable, organic and synthetic contaminants that 
were banned in the 1970s but are still present in the environment. PCBs are hydrophobic 
with a high affinity for adsorption to particulate organic carbon (P.O.C.s) found in the water 
column and can enter the food chain via ingestion by benthic organisms. Anaerobic dechlo-
rination is in aquatic systems, it reduces the heavier PCBs to lighter lesser chlorinated conge-
ners or a completely dechlorinated biphenyl. These products are further degraded in aerobic 
conditions. The microbial PCB degraders in Baltimore Harbor sediments were investigated 
to determine their diversity and the rate of dechlorination.  Using activity assays containing 
Baltimore Harbor sediment spiked with PCB 116 dechlorinating activity was present and dif-
ferent congeners of PCB 116 that formed suggesting different dechlorinating bacteria where 
also present. Using CPCR the concentration per gram of sediment ranged from as much as 
1.0E+07 to 4.1E+05 for every gram of sediment. Finally using denaturing high performance 
liquid chromatography (DHPLC) I found a whole dechlorinating community.
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ENHANCED POREWATER DISPERSAL IN SANDY SEDIMENTS SUBJECT TO 
PHYSICAL FORCING AT KILO NALU OBSERVATORY, OAHU, HAWAII
A remotely operated five-channel fiber-optic spectrometer array was used to determine 
two-dimensional dispersion rates of injected fluorescein tracer under a range of oceano-
graphic conditions and small-scale bedform changes.  Experiments were conducted at 
a water depth of ~10m, and at a sediment depth of 5-10cm during July-October 2007 at 
Kilo Nalu, a cabled ocean observatory offshore of Honolulu, Oahu, Hawaii.  Surface waves 
during the experiments had significant wave heights of 0.4-1.4 m, and periods of 5-19 s.  
Preliminary analyses indicate substantial variability in dye dispersion rates and directions 
with changes in the prevailing hydrodynamic conditions and the position of sand ripples 
above the point of dye injection.  Hydrodynamic conditions that were monitored included 
significant wave height, wave period, near-bed current velocity and turbulence.  Our re-
sults are consistent with those of Hebert et al. (2007), who observed enhanced porewater 
mixing (as much as 2-3 orders of magnitude faster than sedimentary molecular diffusion) 
using a single-channel system at this site.
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POST-GLACIAL REBOUND SIGNATURES ON LATE HOLOCENE AND PRESENT 
DAY SEA-LEVEL CHANGES ALONG THE COASTS OF ITALY
Solving the sea-level equation for a spherically symmetric Maxwell Earth we investigate 
the effects of the melting of remote Pleistocene ice sheets on present day relative sea-level 
variations, vertical movements and geoid anomalies along the Italian coasts. For a suite of 
plausible viscosity profiles we compare predictions of different global ice chronologies that 
have been tested against various Mediterranean Holocene sea-level records. On the basis 
of the sensitivity of North African relative sea-level curves to the Holocene melting of the 
Antarctica, we study the effects of different assumptions regarding the time-history of this 
remote glacier. By considering the catastrophic melting of Antarctica at 8,000 years BP, a 
scenario supported by the relative sea-level data from Djerba (Tunisia), we compare the 
effects of a sudden deglaciation to those due to a smooth and linear melting phase con-
sidered in previous works. Finally, we predict bounds on the glacial isostatic adjustment 
signal at different Italian tide-gauge and GPS stations and derive a mean value for the 
ongoing climate related eustatic sea-level rise in the Mediterranean.

Stock, C. A., Princeton University/GFDL, Princeton, USA, castock@princeton.edu;
Dunne, J. P., NOAA/GFDL, Princeton, USA, John.Dunne@noaa.gov
CALIBRATING AN ECOSYSTEM MODEL TO A GLOBAL BIOGEOCHEMICAL 
DATABASE WITH EMPHASIS ON THE ROLE OF ZOOPLANKTON
To develop a globally robust and mechanistically defensible ecological model of global 
biogeochemical cycles, a suite of ecosystem models’abilities to recreate observed patterns 
in chlorophyll a, primary production, the ratio of bacterial to primary production, phyto-
plankton size structure, the pe-ratio, and zooplankton abundance across a broad range of 
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ecosystems was evaluated.  The basic model included a limiting nutrient, bacteria, two size 
classes of phytoplankton, two size classes of detritus and explicit microzooplankton and 
mesozooplankton compartments.  Steady-state results in idealized mixed layers config-
ured to represent observed conditions were used to identify parameters and mechanisms 
influencing each observed quantity.  Values of critical parameters were adjusted within 
their uncertainties to maximize the fit to the observations, and the model results matched 
trends in ecosystem properties over the majority of observed conditions.  Following the 
steady-state experiments, unsteady simulations forced at storm-band and seasonal fre-
quencies were used to 1) determine if unsteady processes can account for the remaining 
unexplained variance, and 2) identify systematic changes in mean ecosystem properties 
arising from unsteady dynamics that must be considered during model calibration.
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GEOMORPHIC TRANSPORT LAWS TO GENERALIZE SEDIMENT LOADING TO 
THE REEFS OF MOLOKA’I, HAWAII, USA
We hypothesize that historic conversion of steep Hawaiian watersheds from soil creep to 
overland flow erosion increased both magnitude and frequency of fine sediment flooding 
adjacent reefs. In Molokai’s semi-arid watersheds, transport-limited hillslope lowering 
rates approach 1.0 cm/a in bare soil. Low matrix hydraulic conductivities (~10-5 m/s) 
promote overland flow erosion of soils whose median and modal grain size is silt. LiDAR 
reveals that channel heads have locally migrated above background drainage area values of 
~104 m2 due to rilling and gullying from overland flow. Process maps indicate only minor 
sediment storage within catchment valleys. Cs-137 cores and shoreline progradation 
indicate most of this material has recently migrated out of catchments onto fans and reefs.     
To forecast sediment flux, we instrumented a small catchment with soil moisture sensors, 
overland flow meters, sediment samplers and a rain gage. The goal is to use monitoring 
with repeat 1-cm ground-based LiDAR to detect magnitudes and patterns of lowering. 
We will use these data to calibrate an overland-flow erosion law that can be generalized to 
the catchment by combining 1-m LiDAR with process maps. 
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PATCHINESS IN THE MICROBIAL WORLD: INSIGHTS FROM MICROFLUIDIC 
STUDIES
Marine microbes live in a world of patches, where localized, ephemeral pulses of organic 
matter can often represent the dominant  nutrient resource. In this landscape, motility and 
chemotaxis allow microbes to exploit and accumulate within nutrient patches, resulting 
in intense bacterial hotspots that can attract predators and form microhabitats. When 
scaled up, these complex interactions can strongly affect biogeochemical rates in the 
ocean, yet elucidation of their dynamics has been hampered by experimental limitations. 
We report findings from a novel microfluidic platform to investigate microbial dynam-
ics at relevant spatiotemporal scales. Experiments revealed that marine bacteria can be 
extremely proficient in exploiting nutrient patches, gaining up to a 10-fold advantage 
from chemotaxis. We present the first evidence that marine bacteria can colonize nutrient 
plumes behind settling marine particles for moderate settling speeds (50 m/day). Bacterial 
hotspots formed within tens of seconds, triggering equally rapid and intense aggregations 
from their predators. A new ecological model linking patch utilization with chemotactic 
abilities is developed to quantify the effect of this patchiness cascade sweeping through the 
microbial loop on rates of carbon transfer to the classic food web
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THE GLOBAL CENSUS OF MARINE LIFE ON SEAMOUNTS (CENSEAM)
The goal of CenSeam (http://censeam.niwa.co.nz) is to foster global study of seamounts 
to determine their role in the biogeography, biodiversity, productivity, and evolution of 
marine organisms, and to evaluate the effects of human exploitation on these systems.  
Specifically, it is creating networking opportunities for existing and planned research 
programs, developing standards for sample collection and data sharing to make data 
more comparable across studies, supporting an online database of seamount biology 
(http://seamounts.sdsc.edu), organizing large-scale synthetic review studies, and offering 
mini-grants to expand the scope of existing work. One example of recent CenSeam work 
is a report to the United Nations Environment Program predicting that suitable hard 
coral habitat on seamounts is most likely to coincide with future fishing pressure on large 
seamounts in the southern portions of the Mid-Atlantic Ridge in the South Atlantic, the 
central-eastern southern Indian Ocean, and some regions of the southern-central Pacific 
Ocean. Another recent activity, undertaken with the Marine Metadata Interoperability 
project, is developing MetaSEI, a draft metadata standard (http://marinemetadata.org/im-
agemetadata) that will facilitate the finding and sharing of environmental images.
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SEASONAL AND INTERANNUAL VARIABILITY IN PRIMARY PRODUCTIVITY 
AND SIZE-FRACTIONATED CHLOROPHYLL PATTERNS ACROSS THE GULF OF 
ALASKA SHELF: GLOBEC 2000-2004
The northern Gulf of Alaska shelf is a productive coastal region that supports several 
commercially important fisheries.  The mechanisms supporting such high levels of 
productivity over this shelf, however, are not clearly understood.  Predominantly a down-
welling-dominated shelf, the annual productivity and nutrient cycles of this region were 
not well known prior to this research.  In an effort to understand the mechanisms driving 
biological productivity within this region the cross-shelf productivity patterns and nutri-
ent distributions were sampled 35 times from 2000 through 2004.  Nitrate, silicate, and 
phosphate were positively correlated with salinity indicating the importance of an offshore 
nutrient source.  During each summer, there was an onshore flux of dense nutrient-rich 
bottom water onto the shelf when downwelling relaxed.  This seasonal flux created a 
nutrient reservoir near the bottom of the inner and middle shelves.  The reservoir was 
eventually mixed throughout the water column during the winter months.  Size fraction-
ated chlorophyll, demonstrated the importance and variability of nano- and picoplankton 
to local phytoplankton assemblages.  There was a large degree of interannual variability in 
phytoplankton biomass and productivity during the five years studied.  Maximum inte-
grated daily primary productivity estimates ranged from 1.48-4.40 gmC m-2 day-1. 
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EMPLOYING SATELLITE-DERIVED SEA-ICE CONCENTRATION TO CONSTRAIN 
UPPER-OCEAN TEMPERATURE IN A GLOBAL OCEAN GCM
The quality of Southern Ocean sea-ice simulations in a global ocean general circulation 
model (GCM) depends decisively on the simulated upper-ocean temperature. This is con-
firmed by assimilating satellite-derived sea-ice concentration to constrain the upper-ocean 
temperature of the ocean model. The resolution of the sea-ice model is about 22 km and 
thus comparable to the pixel resolution of the satellite data. The ocean GCM is coarse-
resolution to afford long-term integrations for investigations of the deep-ocean equilib-
rium response. Besides improving the sea-ice simulation considerably, the simulations 
with constrained upper-ocean temperature yield much more realistic global deep-ocean 
properties, in particular when combined with glacial freshwater input. Both outcomes are 
relative insensitive to the passive-microwave algorithm used to retrieve the ice concentra-
tion being assimilated. The sensitivity of the long-term global deep-ocean properties and 
circulation to the possible freshwater input from ice shelves and to the parameterization of 
vertical mixing in the Southern Ocean is reevaluated under the new constraint.
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PHYSICAL AND BIOLOGICAL HETEROGENEITY ON A FLORIDA KEYS REEF 
SLOPE: INTERACTIONS OF INTERNAL WAVES AND REEF TOPOGRAPHY
A dense spatial array of synchronized, fast response time, environmental sensors was 
deployed in two consecutive summers to study biological and physical coupling associ-
ated with the run-up of internal waves on the fore reef slope of Conch Reef, Florida Keys.  
Detailed surveys of the reef bathymetry and sampling of benthic biological community 
composition and macroalgal isotopic signatures of carbon, nitrogen, and oxygen revealed 
strong physical and biological heterogeneity at scales of meters to tens of meters both 
across and within depths.  Visualization through time of thermal anomalies mapped onto 
the reef bathymetry revealed persistent warm and cool patches associated with variability 
in the exposure to and duration of internal waves.  The observed biological heterogeneity 
was not well explained by simple gradients in depth alone, but appeared to be related in 
many cases to within-depth physical patchiness resulting from the interaction of internal 
waves with the reef topography.  These observations point to the importance of 3-dimen-
sional structure even for a relatively low-relief reef slope, and emphasize the interacting 
and complex processes influencing biological heterogeneity on coral reefs in general.
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SEASONAL OCCURRENCE OF COLLOIDAL BIOPOLYMERS CHANGING THE 
NANOSCALE SIZE DISTRIBUTION OF P, FE, CU, AG AND PB IN COASTAL 
SEAWATER
Seasonal variations in nanoscale size distributions of Fe, P, Cu, Pb and Ag associated to 
colloidal/macromolecular matter in coastal seawater, is presented. Samples were taken on 
a 0-40 m depth profile in the Gullmar Fjord (Sweden), during winter, spring bloom and 
summer. Size distributions in the 0.5-50 nm region (hydrodynamic diameter) were deter-
mined by Asymmetrical Flow Field-Flow Fractionation, coupled on-line to High Resolution 
ICP-MS. The colloidal/macromolecular matter was also analyzed for size and shape by 
Atomic Force Microscopy. Three populations of colloidal/macromolecular matter with dif-
ferent sizes, shapes and element binding properties, were distinguished. Spherical, ~ 0.5-2 
nm CDOM, bound most elements, and was present throughout the sampling period at all 
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depths. Two populations of biopolymers appeared in the euphotic zone during late spring 
and summer. These were ~ 3-7 nm semispherical biopolymers, binding P, Ag, Pb and Cu, 
and ~ 7-20 nm fibrillar biopolymers, binding Fe and Pb. The size distributions of P, Fe, Ag 
and Pb changed drastically by the appearance of these biopolymers, while the Cu distribu-
tion changed less, due to its higher affinity for 0.5-2 nm CDOM.
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COLORFUL NICHES OF AQUATIC MICROORGANISMS SHAPED BY VIBRATIONS 
OF THE WATER MOLECULE
The photosynthetic pigments of aquatic microorganisms (e.g., cyanobacteria, prochloro-
phytes, diatoms, purple & green sulfur bacteria, etc) cover different regions of the solar 
light spectrum. This offers opportunities for niche differentiation and allows coexistence of 
species absorbing different colors of light. However, which spectral niches are available for 
aquatic microorganisms? Here, we show that the answer is hidden in the vibrations of the 
water molecule. Water molecules absorb light at specific wavebands that match the energy 
required for their stretching and bending vibrations. Although light absorption at these 
specific wavelengths appears as subtle shoulders in the absorption spectrum of pure water, 
these subtle shoulders create large gaps in the underwater light spectrum. The wavebands 
between these gaps define a series of distinct spectral niches, including clear blue oceans, 
brown peat lakes, and infrared niches in microbial mats. Strikingly, these distinct spectral 
niches match the light absorption spectra of the major photosynthetic pigments on our 
planet. This suggests that vibrations of the water molecule have played a major role in the 
ecology and evolution of aquatic photosynthesis.
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CONCEPTUAL FRAMEWORK FOR EXTRACTION OF SEDIMENTS FROM 
OFFSHORE FOR COASTAL LOUISIANA (USA) RESTORATION: CURRENT-WAVE 
INTERACTION AND SEDIMENT TRANSPORT
Given the severity of coastal and wetland loss in Louisiana, when combined with a declin-
ing amount of sediments being introduced through natural processes to the coastal zone 
and inner shelf, sand targets offshore are being investigated intensely.  State-of-the-art 
geophysical techniques are being used in these efforts in addition to instrumentation de-
ployments to resolve the bottom boundary layer physics and sediment transport patterns 
along identified target areas.  As a partial consequence of this restoration effort, a met-
ocean observing system (WAVCIS; www.wavcis.lsu.edu) has been established at these 
targets (Ship Shoal, Tiger/Trinity Shoal and Sabine Bank) in order to quantify the wave-
current field.  A comprehensive hindcast, nowcast and forecast suite of state-of-the-art 
hydrodynamic models have been established in this observing program in collaboration 
with the Danish Hydraulics Institute, Delft Hydraulics Lab, U.S. Navy and the U.S. Army 
Corps of Engineers.  In this paper we present an overview of the magnitude of the erosion 
problem and our approach to field observations and computational methodologies with 
the objective of assisting in mitigating these problems. 
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CURRENT AND FUTURE PERSPECTIVES ON NOAA’S NATIONAL OCEAN SERVICE
NOAA’s National Ocean Service (NOS) workforce consists of scientific and technical em-
ployees who support NOAA’s missions in ocean and coastal monitoring, prediction, and 
resource management.  NOS requires a workforce that possesses a wide range of knowl-
edge, skills and abilities across all marine-related disciplines.  Furthermore, NOS’existing 
workforce must evolve from its heritage as primarily a physical sciences organization 
to one that is more evenly distributed and multidisciplinary. NOS employs profession-
als in fields, such as hydrography, ecology, and GIS which do have existing certification 
programs.  Certification programs provide a level of confidence that an individual has 
demonstrated professional competence.  There may be considerable benefits for a broader 
professional certification program for the ocean science, technology, and operations 
(OSTO) workforce. In this presentation we provide statistics on the overall makeup of 
NOS’existing workforce and discuss particular issues associated with being able to sustain 
current missions while evolving the workforce to meet future requirements and under 
the government’s new pay for performance personnel system.  Finally, we also describe an 
ongoing analysis for the need of certification programs for the marine related sciences. 
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EVALUATING FORMAL AND INFORMAL EDUCATION PROGRAMS IN 
NATIONAL MARINE SANCTUARIES.
Conducting an evaluation of your education and interpretive programs is essential to as-
sessing the effectiveness of your message delivery system.  Explore with the NOAA National 
Marine Sanctuaries staff the process for development and implementation of an evaluation 

system for a diverse offering of ocean literacy and conservation education programs.  Topics 
include models of evaluating environmental education programs, integration of evaluation 
in the program planning process, structuring evaluation instruments and implementation 
challenges with broadly distributed program centers. This presentation is based on the culmi-
nation of a two year planning process for the newly developed evaluation toolbox for environ-
mental learning designed in collaboration with the Institute for Learning Innovation.
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GENETIC DIFFERENTIATION OF SPINY LOBSTER, PANULIRUS ARGUS, 
POPULATIONS IN THE CARIBBEAN AND IMPLICATIONS FOR CONSERVATION
Caribbean spiny lobster fisheries generate millions of dollars annually and serve as a pri-
mary source of income in countries throughout the region. Although these lobsters are 
not currently endangered, some populations are declining and there is growing concern 
over the possible effects of harvest on genetic connectivity and variation. Identifying 
genetically distinct stocks and mapping pathways of gene flow allow for population-spe-
cific management strategies to be recommended. Our study tests whether differentiation 
between spiny lobster populations can be attributed to seasonal currents in the Mona 
Passage that may produce a physical barrier to gene flow by restricting larval dispersal. We 
conducted population genetic analyses using mitochondrial DNA sequence data from the 
highly variable control region sampled from populations throughout the Bahamas, Turks 
and Caicos, the Dominican Republic, and Puerto Rico (n=246 lobsters). Sequencing of the 
control region revealed high levels of genetic variation, but no significant subdivision over-
all or pairwise among most groups, although differentiation was possible in some cases. 
The research highlights the importance of a combined study of biophysical relationships 
and genetics in protected area planning and management.
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Draut, A. E., US Geological Survey / Pacific Science Center, Santa Cruz, USA, adraut@
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Hoeke, R., James Cook University / School of Mathematical & Physical Sciences, 
Townsville, Australia, ronald.hoeke@jcu.edu.au

CONTROLS ON SEDIMENT DYNAMICS IN A CORAL REEF-LINED BAY: 
HANALEI BAY, KAUAI
Oceanographic measurements and sediment samples were collected in Hanalei Bay, 
Kauai, during the summer of 2006 to better understand the transport mechanisms of sedi-
ment in a coral reef-lined embayment with a river drainage. Waves and currents, and the 
resulting seabed shear stresses, were more energetic in the western and southern portions 
of the bay that are more exposed to the trade winds and trade-wind waves, resulting in 
little to no fine-grained terrestrial sediment accumulation.  Seabed shear stresses along the 
sheltered eastern part of the bay in the vicinity of the river mouth, however, were below 
the threshold for erosion of fine-grained sediment more than 90% of the study period.  
The low shear stresses, in conjunction with the bay’s anti-cyclonic circulation pattern, 
caused turbidity and net accumulation of fine-grained terrestrial sediment in the eastern 
portion of the bay.  These data and subsequent numerical modeling results suggest that 
summer floods have a significant impact on the health of the coral-reef ecosystems in the 
bay, while energetic winter conditions lead to potentially shorter residence times for fine-
grained fluvial sediment in the bay.

Straka, A. M., UMD Center for Environmental Science REU, Solomons MD 20688, USA, 
82STRAKA@cua.edu;

Schijf, J., UMD Center for Environmental Science, Solomons MD 20688, USA, schijf@cbl.
umces.edu

SORPTION OF YTTRIUM AND THE RARE EARTH ELEMENTS ON A MARINE 
MACROALGA
Sorption of yttrium and the rare earth elements (YREEs) on dehydrated sea lettuce (Ulva 
lactuca L.) tissue was investigated at two ionic strengths and T=25oC over a range of pH 
values. Because of its propensity for metal sorption and its simple physiology, this mac-
roalga is a promising model of marine organic substrates. After equilibrating powdered 
tissue with NaCl solutions containing all YREEs, solid/solution distribution coefficients 
(Ks) were measured by ICP-MS. In 0.5 M NaCl, log Ks is a linear function of pH between 4 
and 8.5, where the slope indicates that YREE sorption involves cation exchange with both 
H+ and Na+ on surface functional groups. YREE distribution coefficient patterns suggest 
that carboxylates dominate sorption at pH < 5.5 while a second group contributes at pH 
> 5.5. Preliminary EXAFS data also support YREE interaction with carboxylates. In dilute 
NaCl solutions log Ks is largely independent of pH, possibly resulting from enhanced per-
meability of the cell wall to organic YREE ligands. Acid/base titrations were conducted to 
determine the cation exchange capacity of the surface and to verify reactive site identities.
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Stramma, L., IFM-GEOMAR, Kiel, Germany, lstramma@ifm-geomar.de;
Johnson, G. C., NOAA/PMEL, Seattle, USA, Gregory.C.Johnson@noaa.gov;
Firing, E., University of Hawaii, Honolulu, USA, efiring@hawaii.edu;
Brandt, P., IFM-GEOMAR, Kiel, Germany, pbrandt@ifm-geomar.de
SUPPLY PATHS OF AND TIME VARIATIONS IN THE OXYGEN MINIMUM ZONES 
OF THE EASTERN TROPICAL PACIFIC AND ATLANTIC OCEANS
The oxygen minimum zones (OMZs) in the eastern tropical Pacific and Atlantic Oceans 
extend from 200 to 800-m depth and are centered at about 10 degrees north and south of 
the equator. Model simulations of the future predict an overall dissolved oxygen decline 
and expansion of the OMZs. We describe the supply paths of oxygen to the OMZs by 
the eastward, tropical current bands through analyses of ADCP velocity observations 
combined with oxygen measurements. In the Pacific the Equatorial Undercurrent (EUC) 
provides the major oxygen supply to the OMZs, with smaller contributions from the 
Southern and Northern Subsurface Countercurrents. In the Atlantic the EUC and the 
North and South Equatorial Countercurrents provide oxygen to the OMZs. Time series of 
oxygen profiles from historical data extended by recent observations indicate an intensifi-
cation of the OMZ in the tropical North Atlantic with a vertical extension of the low oxy-
gen layer.  A vertical widening of the low oxygen layer is observed in the equatorial regions 
of the tropical Pacific and the tropical Atlantic, suggesting a reduced oxygen supply.

Stramski, D., Scripps Institution of Oceanography, La Jolla, USA, dstramski@ucsd.edu
PARTICLE FUNCTIONAL TYPES IN OCEAN OPTICS: BEYOND BULK 
PARAMETERIZATION OF SUSPENDED PARTICULATE MATTER
Seawater is a complex optical medium consisting of a variety of particle types with different 
optical properties and biogeochemical functions. The traditional approach in ocean optics 
has been to use an overly simplified parameterization of seawater in terms of a few bulk 
particulate properties, such as chlorophyll a or particle mass concentration. This approach 
has failed to explain the substantial optical variability in the ocean. I will present a concept 
referred to as a reductionist approach, in which the particulate matter is partitioned into a 
number of particle functional types that are optically and biogeochemically significant, such 
as inanimate colloids, viruses, heterotrophic bacteria, cyanobacteria, nanoplankton and 
microplankton species or taxonomic groups, clay- and silt-sized minerogenic particles, and 
biogeneous detritus.  The major strengths of this approach include its capability to realisti-
cally represent the optical variability produced by changes in the detailed composition of 
the bulk particulate matter and to provide a basis for advancing understanding of particle 
dynamics in the ocean. Recent results from optical studies of various plankton species/
groups and terrigenous mineral-rich particulate assemblages will be reviewed.

Straneo, F., Woods Hole Oceanographic Institution, Woods Hole, USA, fstraneo@whoi.edu
WHY ARE THE DENSEST WATERS OF THE NORTH ATLANTIC FORMED IN THE 
NORDIC SEAS?
The Nordic Seas produce and export the densest waters of the North Atlantic. Indeed both 
water masses (those locally produced and those exported) are substantially denser than 
Labrador Sea Water, the densest water mass formed in the Subpolar Gyre. This is counter-
intuitive given the accepted paradigm that the densest mode waters should be formed the 
farthest away from the warm water source. It is also counter-intuitive given the large heat 
transport into the Nordic Seas compared to that into the Subpolar Gyre downstream of 
the bifurcation at the Greenland-Scotland Ridge. In general, no simple explanation for why 
the Nordic Seas’ dense waters should be denser is found in the literature. In this study, the 
relative importance of factors, such as air-sea fluxes, topography, freshwater, sea-ice and 
ocean dynamics, in influencing the density of the waters formed in the Nordic Seas versus 
the Subpolar Gyre (and Labrador Sea, in particular) is examined using a combination of 
observations,  idealized thermodynamic and dynamics models. The results presented are 
relevant not only to understanding our present climate but also to past climate scenarios 
when the location of convection in the North Atlantic was thought to be different. 

Strickler, J. R., WATER Institute, Milwaukee, USA, jrs@uwm.edu;
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Bickel, S. L., VIMS, Gloucester Point, USA, sbickel@vims.edu
ADAPTING THE STRUCTURE OF THE HOP-AND-SINK SWIMMING PATTERN
Many zooplankters swim with their typical hop-and-sink swimming pattern.  We 
observed zooplankters free swimming under different environmental conditions and 
analyzed their time allocations during the sink phase.  The results show that the animals 
adapt to the conditions, becoming less predictable in their behavior when predation risk 
increases.  The question then is whether or not naupli and young copepodites show the 
same behaviors.

Strom, M. S., Northwest Fisheries Science Center, NOAA Fisheries Service, Seattle, USA, 
mark.strom@noaa.gov;

Landis, E. D., Northwest Fisheries Science Center, NOAA Fisheries Service, Seattle, USA, 
eric.landis@noaa.gov;

Paranjpye, R. N., Northwest Fisheries Science Center, NOAA Fisheries Service, Seattle, 
USA, rohinee.paranjpye@noaa.gov;

Sokurenko, E. V., University of Washington, Seattle, USA, evs@u.washington.edu;
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Chattopadhyay, S., University of Washington, Seattle, USA, sujayc@u.washington.edu
EMERGING PATHOGENESIS OF VIBRIO PARAHAEMOLYTICUS
Vibrio parahaemolyticus (Vp) is a ubiquitous marine bacterium capable of causing severe 
gastroenteritis in humans, usually through the consumption of raw oysters.  Prior to 1995, 
Vp-vibriosis was sporadic and caused by a relatively heterogeneous population of the bac-
terium.  In the last decade, Vp-vibriosis outbreaks have become more epidemic, with foci 
of clinical infections attributed to oysters harvested from single or geographically-linked 
sites.  While initial Vp food poisioning outbreaks were attributed to a single pandemic O3:
K6 serotype, other serotypes have been implicated in distinct geographical areas, includ-
ing O4:K12 in the U. S. Pacific Northwest and O6:K18 in Alaska.  Current risk assessment 
models are based on the presence of the virulence-associated gene tdh, yet illnesses have 
been attributed to tdh- isolates or have occurred in the apparent absence of significant 
numbers of Vp.  We are using phenotypic, genetic, and genomic comparison methods, 
along with corresponding environmental parameters, to test the hypothesis that Vp clones 
with increased pathogenic potential have recently emerged, and to examine whether this 
emergence is connected to specific environmental changes in the Vp natural habitat.

Strom, S. L., Shannon Point Marine Center, Anacortes, USA, Suzanne.Strom@wwu.edu;
Bright, K. J., Shannon Point Marine Center, Anacortes, USA, Kelley.Bright@wwu.edu;
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Sparrow, M., Oregon State University, Corvallis, USA, sparrowm@coas.oregonstate.edu
INTERACTIONS BETWEEN DIATOM GROWTH STAGE, POLYUNSATURATED 
ALDEHYDE CONTENT, AND TOXICITY TO PROTIST GRAZERS
Although most diatoms do not produce toxins harmful to humans, in other ways their 
population dynamics resemble those of harmful algal bloom species. It has been hypoth-
esized that wound-activated production of polyunsaturated aldehydes (PUAs) by some 
diatoms causes reproductive failure in copepods, ultimately reducing grazing pressure 
on bloom-forming populations. However, diatom blooms are primarily grazed by het-
erotrophic protists, particularly dinoflagellates, rather than copepods. Using the diatom 
species Skeletonema cf. costatum and Thalassiosira rotula, we are investigating interac-
tions between diatom growth stage, strain identity, potential PUA production, and toxicity 
to protist grazers. Strains of S. costatum and T. rotula producing varying levels of PUAs 
(heptadienal, octatrienal and octadienal) were tested in exponential and stationary growth 
phase. Survival and growth of two dinoflagellate grazers were not consistently related to 
growth stage or PUA production potential. However, a ciliate grazer experienced toxicity 
at bloom concentrations of S. costatum. Relationships between S. costatum strain identity, 
growth stage, PUA content, and toxicity will be discussed.

Strub, P. T., Oregon State University, Corvallis, USA, tstrub@coas.oregonstate.edu;
Saraceno, M., Oregon State University, Corvallis, USA;
James, C., Oregon State University, Corvallis, USA;
Kosro, P. M., Oregon State University, Corvallis, USA
ALTIMETER USES IN COASTAL REGIONS: TWO APPROACHES
Two approaches are described to improve fields of altimeter SSH within 50km of the coast. 
One problem in this region occurs when the altimeter footprint hits land. A second class of 
problems involves the corrections applied to the radar travel time, especially the wet tropo-
sphere correction. One approach to overcoming problems with the corrections is to sub-
stitute alternate corrections, usually based on models of the coastal atmosphere or ocean. 
Here we use model-based wet troposphere corrections, allowing us to retrieve alongtrack 
SSH data between ~60km to 20km from the coast, where land reflections begin. To pro-
duce SSH fields that reach the coast, we simply ignore altimeter data within 40km of the 
coast, then interpolate between tide gauge SSH data at the coast and the offshore altimeter 
data. Examples of both approaches will be presented, with suggestions for improvements.

Struck, J. M., Max Planck Institute for Marine Microbiology, Bremen, Germany, jm-
struck@mpi-bremen.de;
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PHYLOGENY AND ECOLOGY OF BATHYMODIOLUS ENDOSYMBIONTS FROM 
GULF OF MEXICO COLD SEEPS.
Chemosynthetic communities at cold seeps in the Gulf of Mexico are often dominated by 
mussels of the genus Bathymodiolus. There are 3 species of Bathymodiolus present in the 
Gulf of Mexico; B. childressi, which only has methane-oxidizing symbionts, B. brooksi, 
which has both methane- and sulfur-oxidizing symbionts, and B. heckerae, which has 4 
different symbiont phylotypes, related to methanotrophic, thiotrophic, or methylotrophic 
bacteria. The absolute and relative abundance of methane- or sulfur-oxidizing symbionts 
differs at the various sites investigated, and it has been suggested that these differences 
are related to sulfide and methane concentrations in the mussel habitat. To date, however, 
quantitative data on symbiont abundance from a statistically significant number of mus-
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sels collected from chemically well characterized sites is lacking. We are currently using 
real time PCR analyses to quantify symbiont abundance in mussels collected during our 
June 2007 cruise “Expedition to the Deep Slope”. These molecular analyses will be inte-
grated with chemical data collected with a novel mass spectrometer in situ analyzer to 
quantify the link between environmental parameters and endosymbiont abundance. This 
will help us to understand how the heterogeneity of the cold seep habitat influences the 
biomass and productivity of the mussel symbiosis.

Strutton, P. G., Oregon State University, Corvallis, USA, strutton@coas.oregonstate.edu;
Wood, A. M., University of Oregon, Eugene, USA, m.michellewood@gmail.com;
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Foley, D., NOAA CoastWatch, Pacific Grove, USA;
Scott, B., University of Oregon, Eugene, USA
ADVANCES IN UNDERSTANDING, PREDICTING AND TRACKING OREGON 
HARMFUL ALGAL BLOOMS
With funding from NOAA’s Oceans and Human Health Initiative, we have been combin-
ing satellite and in situ data to further our knowledge of the oceanographic conditions that 
lead to HABs and their interaction with the Oregon coast. The principal phytoplankton 
genera of interest are Pseudonitzschia and Alexandrium which can cause domoic acid 
or saxitoxin accumulation (respectively) in coastal shellfish, primarily razor clams, thus 
presenting a human health hazard. This presentation will summarize our results thus far. 
Using historical data on the levels of toxins in shellfish at approximately 20 locations along 
the Oregon coast, we have identified hot spots of frequent contamination. We have quan-
tified a link between El Niño events and saxitoxin occurrence. Cluster analysis has identi-
fied regions of the coast that are subject to shellfish closures at the same time (or not), 
thus potentially streamlining the process of identifying ‘at risk’ locations. A new satellite 
product for bloom identification has been developed and disseminated. Satellite analyses 
have provided insight into the relationship between bloom development, nearshore winds 
and landfall of toxic blooms.

Stubbins, A., Old Dominion University, Norfolk, USA, astubbin@odu.edu;
Mopper, K., Old Dominion University, Norfolk, USA;
Hubbard, V., Hollins University, Roanoke, USA;
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Aiken, G., USGS, Boulder, USA
RELATING CARBON MONOXIDE PHOTOPRODUCTION TO ORGANIC MATTER 
FUNCTIONALITY
Eleven humic substance (HS) isolates from sea, lake and river waters were dissolved in 
ultrapure laboratory water and irradiated to investigate the chemical controls upon carbon 
monoxide (CO) photoproduction in natural waters. HSs terrestrially influenced waters 
showed higher CO photoproduction than those from waters containing predominantly 
autochthonous carbon.  CO photoproduction was found to be positively correlated with 
initial HS absorption coefficient and aromaticity, indicating that CO photoproduction rates 
were primarily controlled by aromatic chromophore concentration. Past studies hypoth-
esized CO photoproduction from the photolytic cleavage of carbonyl groups in dissolved 
organic matter. However, in our study, CO photoproduction was not correlated to car-
bonyl carbon, suggesting these moieties are of limited significance in CO photoformation. 
Further experiments using solutions of chemically related aromatic compounds investigat-
ed the influence of functional side group chemistry upon CO photoproduction efficiency. 
Aromatic compounds that are common constituents of lignin, humic substances, brown 
algae and DOM exhibited marked variations in photoreactivity depending upon the nature 
of ring substituents.  Specifically, electron donating groups increased photoreactivity, while 
electron withdrawing groups, e.g., carbonyl groups, decreased CO production.

Stubbs, C. C., University of California Santa Barbara, Santa Barbara, USA, stubbs@umail.
ucsb.edu;
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MULTIBEAM AND SCUBA EXPLORATIONS OF A MID-SHELF ANCIENT RIVER 
SYSTEM
Recent advancements in the resolution, processing, and ground-truthing of marine map-
ping technologies have made the characterization of low relief seafloor features a practical 
and efficient process. Modern multibeam sonars and software such as Caris HIPS allow 
the geometry of subtle bathymetric anomalies to be evaluated quantitatively and ac-
curately correlated with other targeted sampling including sediment grabs, ROV video, 
and diver investigations. Undergraduate students in the College of Charleston’s Transect 
Program surveyed and characterized a series of continuous relic meander scars known as 
the Transect River Channel. To date, four cruises using multibeam, sidescan, and chirp 
sonar have visited the meanders which lie in 20m depth 18 km SE of Charleston, SC, in 
the mid-shelf. The meanders represent a terrestrial river from a sea level stand of -22 m 
or deeper and potentially correlate to the Younger Dryas. The meanders are incised into a 
lithified rock unit containing Tertiary invertebrate fossils, which suggests that the mean-
dering channels were emplaced within a non-lithified surface facies and then eroded down 
into the older underlying rock that preserves them.

Stuckey, M. J., University of California, Berkeley, Berkeley, USA, mstuckey@berkeley.edu;
Black, B. A., Oregon State University, Hatfield Marine Science Center, Newport, USA, 

bryan.black@oregonstate.edu
HIGH RESOLUTION RECONSTRUCTIONS OF SEA SURFACE TEMPERATURES 
FROM PACIFIC GEODUCK GROWTH INCREMENT CHRONOLOGIES
We demonstrate the potential for reconstructing sea surface temperatures along coastal 
British Columbia, Canada, using four chronologies developed from the growth increment 
widths of Pacific geoduck clams (Panopea abrupta).  The four geoduck chronologies range 
from the southernmost to northernmost borders of British Columbia and were developed 
using standard tree-ring (dendrochronology) techniques, including crossdating.  Although 
each geoduck chronology significantly correlated with local records of sea surface tempera-
tures (SST), correlations were unstable over time.  In every chronology, the relationship 
with SST would occasionally dissolve for a period lasting approximately ten years.  The 
timing of these climate-growth breakdowns was inconsistent and varied among the chro-
nologies.  For any one chronology, inconsistent climate-growth relationships represented 
a significant complication for developing accurate SST reconstructions.  However, when 
geoduck chronologies were combined via multiple regression or simple averaging, irregu-
larities in climate-growth relationships canceled out one another to yield strong and highly 
stable SST reconstructions.  Final SST reconstructions captured more than 60% of the vari-
ance in the instrumental record and extended more than 120 years, capturing the historical 
range of variability and providing context for interpreting recent warming trends.

Stukel, M. R., Scripps Institution of Oceanography, La Jolla, CA, USA, mstukel@ucsd.edu;
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CARBON EXPORT AND THE FATE OF PRIMARY PRODUCTIVITY IN THE 
CALIFORNIA CURRENT ECOSYSTEM
We investigated the relationship between carbon export and primary production in the 
California Current Ecosystem (CCE) over a range of ecological conditions from coastal 
upwelling to offshore oligotrophy.  Th-234 derived measurements of carbon export across 
the 100-m depth horizon averaged 10% of primary productivity in May 2006.  Contrary to 
expectations and the model of Laws et al. (2000), the export ratio (ThE = export : production) 
is negatively correlated with primary productivity, a likely consequence of offshore lateral 
advection of organic matter, and hence a horizontal decoupling of primary production and 
export.  For diverse ecosystem conditions in the CCE, box-models illustrate the flows of pri-
mary productivity through micro- and mesozooplanktion pathways of the food web and into 
export.  The fate of primary productivity in this region is governed by the interplay of trophic 
interactions, lateral advection and vertical export of organic matter from the euphotic zone.

Stumpf, R. P., NOAA National Ocean Service, Silver Spring, USA, richard.stumpf@noaa.gov;
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APPLICATION OF OCEAN COLOR SATELLITE IMAGERY FOR OPERATIONAL 
NOWCASTING AND FORECASTING OF HARMFUL ALGAL BLOOMS
Use of satellite imagery within operational forecasts of harmful algal blooms (HABs) 
requires consideration of several issues.  These include imagery algorithms that include 
ecological factors, assimilation strategies for transport models, analysis to meet user re-
quirements, and operational skill assessment.  Algorithms must consider the ecology of 
the organism; the simplest being whether the HAB even influences ocean color.  For

Sturdivant, S. K., College of William and Mary (VIMS), Gloucester Point, USA, kersey@
vims.edu;
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THE EFFECTS OF HYPOXIA ON SECONDARY PRODUCTION
Oxygen is a key element in the metabolic processes of all organisms, including fishes and inver-
tebrates.  That said, dissolved oxygen is integral for the benthos in marine and aquatic systems. 
When the supply of oxygen to the bottom is diminished, or consumption rates exceeds resup-
ply, oxygen concentrations decline and the system experiences hypoxia.  Hypoxia is defined by 
dissolved oxygen concentrations of < 2 ml O2 L

-1.  Most studies focus on the effects of hypoxia 
on community structure, but few address its effects on production.  Therefore, during the sum-
mer of 2007 we looked at 10 sites (5 hypoxic and 5 normoxic) in the upper mesohaline region of 
the Rappahannock River (VA, USA) before (spring), during (summer) and after (fall) hypoxia.  
Samples were collected for benthic community analysis at each site using a Young grab.  Ash-
free dry weight biomass was measured directly for each species and production estimated and 
compared by site and sampling season.  The results of this study are one of a few to provide a 
view into a system’s response to hypoxia, with respect to secondary production.
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MEAN FLOW IN THE GULF OF MEXICO
Several independent data sources suggest that there is a net upper-layer mass flux of order 
3 Sv to the west in the central Gulf of Mexico, even though the western Gulf is a closed 
basin.  Because the wind stress is convergent over most of the Gulf, we suggest that the 
this net max flux is removed from the upper layer by Ekman pumping, as is typical of all 
mid-latitude anticyclonic gyres. The downward flux can follow isopycnals to depths of 
order 500 m, and then deeper by eddy mixing.  Moreover, a mechanism for forcing deep 
water to the south through Yucatan Channel is provided by the intrusion and ring-shed-
ding cycle of the Loop Current.   Potential vorticity maps show that a deep flow from the 
western Gulf back to the Caribbean Sea, via Yucatan Channel is likely. This deep flow was 
observed by the long-term CICESE moorings.  While almost all numerical models show 
the observed strong flow to the west in the southern part of the basin, none that we have 
examined show this observed net upper-layer flow to the west in the central Gulf.

Styles, R., University of South Carolina, Columbia, USA, rstyles@geol.sc.edu;
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Barrick, D., CODAR Ocean Sensors, Ltd., Mountain View, USA
DEMONSTRATION OF A UHF RADAR IN AN INTERTIDAL SALT MARSH
In November 2005, a RiverSonde radar was deployed in North Inlet, South Carolina to exam-
ine the accuracy of UHF radar technology in measuring surface currents in an intertidal salt 
marsh.  In order to validate radar-derived surface currents, an acoustic Doppler current profil-
er (ADCP) was deployed in the radar’s footprint.  Upon comparison, the radar yielded current 
measurements consistent with both the ADCP and known tidal variations in this region.  The 
results further demonstrate that increased wind speed, up to a threshold, results in greater 
radar coverage.  However, there are notable constraints on a UHF radar system specific to 
an intertidal salt marsh environment.  For example, radar coverage fluctuates throughout the 
tidal cycle as some areas become exposed during low tide, then flood again during high tide.  
The cordgrass Spartina alterniflora, which forms a thick canopy over the marsh surface, acts 
as an effective radar target causing energy peaks near zero Doppler shift.  However, the peaks 
are a function of wind speed and are uncorrelated and likely can be filtered.  Overall, this UHF 
radar system performed well in the subtidal channel. A promising future application involves 
a pair of overlapping radars to measure the total surface current vector field.

Su, C., National Taiwan University, Taipei, Taiwan ROC, donccsu@ntu.edu.tw;
Chang, M., National Taiwan University, Taipei, Taiwan ROC, b95241301@ntu.edu.tw
THE FATE OF SEDIMENTS IN THE TAIWAN STRAIT: A REASSESSMENT
Over 50 surface sediment samples and 8 box cores were collected in the Taiwan Strait. 
Grain size analysis, in conjunction with X-ray radiographs and 210Pbex and 137Cs dating 
results, have been used to identify the sources, transportations and deposition of the 
sediments. The grain size results from the box cores which collected from the Kuanyin 
Depression (KD) varies from very fine sand in the south to medium silt in the north. 
Comparing the grain size of coarse grain samples from the KD with the samples collected 
from Changyun Ridge (CR) implied the coarse sediments were mainly from the CR. 
Despite the coarse portion of the sediments, the frequency distribution histograms of the 
sediments also show a northward increase of the fine grain sediments in this area. The 
size distribution of fine grain sediments were similar to the surface sediments collected 
from the mouth of the Chosui River and implied these fine grain sediments may coming 
from the Chosui River after the flood events. Comparing the sedimentation rates which 
calculated from the 210Pbex and 137Cs profiles, the sedimentation processes in the Taiwan 
Strait are mainly controlled by the mixing process. In summary, the Taiwan Strait may be 
considered as a modern tidal deposition system and the sediments in the central Taiwan 
Strait is composed by the coarse sediments from the Changyun Ridge and the fine sedi-
ments from Taiwan.
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Tian, T., GKSS Research Center, Geesthacht, Germany, tian.tian@gkss.de;
Merico, A., GKSS Research Center, Geesthacht, Germany, agostino.merico@gkss.de;
Wirtz, K., GKSS Research Center, Geesthacht, Germany, kai.wirtz@gkss.de;
Staneva, J., Institute for Chemistry and Biology of the Marine Environment, University of 

Oldenburg, Oldenburg, Germany, jstaneva@icbm.de
AN INTEGRATED DATA-MODELING APPROACH FOR INVESTIGATING THE SPATIAL 
AND TEMPORAL CHARACTERISTICS OF THE GERMAN BIGHT ECOSYSTEM
The coastal southern North Sea ecosystem has been intensively studied in the past few 
decades. However, major problems related to the timing and intensity of the annual phy-
toplankton blooms are still unsolved. Here we simulate the spatial and temporal variability 
of primary production in the German Bight from 2002 to 2005 with a high-resolution 2-D 
coupled bio-physical model. The model is calibrated against long-term time-series data, 
and the results for 2002-2005 are compared with Ferry-box data (route between Cuxhaven 
and Harwich) and MERIS-derived surface chlorophyll-a. By applying the empirical or-
thogonal function analysis (EOF), we investigate the spatial and seasonal variability of 
the model components. The analysis of the simulated phytoplankton distribution shows 
good agreement with the general understanding of coastal phytoplankton dynamics. Our 
method represents an effective pre-operation tool for testing different scenarios of bloom 
formation in the German Bight.

Su, S., University of Florida, Gainesville, USA, ssf@ufl.edu;
Sheremet, A., University of Florida, Gainesville, USA, alex@coastal.ufl.edu;
Kaihatu, J. M., Texas A&M University, College Station, USA, jkaihatu@civil.tamu.edu
AN INVERSE MODELING APPROACH FOR NONLINEAR WAVE DISSIPATION ON 
A SHALLOW MUDDY SHELF 
We present an inverse modeling approach to determining the dynamic characteristics of mud 
layers forming under waves, in cohesive sedimentary environments and in water of finite depth. 
The model is based on the hyperbolic form of the nonlinear mild slope equation which accounts 
for the effects of near-resonant triad interactions known to dominate spectral energy transfers 
in water of finite depth. The inverse modeling methodology will be based on variants of the 
nonlinear least squares framework, in which sensitivity matrices based on error covariances are 
developed and used to guide mud parameter estimates toward convergence. To account for a 
number of additional physical process relevant for large scale wave propagation, source terms 
were added for wind input and dissipation by whitecapping and wave damping by a thin layer of 
viscous mud. The model is tested on several widely available datasets, and it is used to estimate 
fluid mud characteristics observed during a field experiment on the Atchafalaya Shelf, Louisiana, 
USA. Results of numerical simulations agree well with observations.

Suarez-Bosche, N. E., National Oceanography Centre, Southampton, United Kingdom, 
nesubo@noc.soton.ac.uk;

Lebrato, M., National Oceanography Centre, Southampton, United Kingdom, ml1104@
soton.ac.uk;

Eastwood, N., National Oceanography Centre, Southampton, United Kingdom, nhea@
noc.soton.ac.uk;

Iglesias-Rodriguez, M. D., National Oceanography Centre, Southampton, United 
Kingdom, dir@noc.soton.ac.uk

THE DEVELOPMENT OF ECHINODERM LARVAE IN A HIGH CO2 WORLD
Echinoderms are important calcified benthic animals of paramount importance in ma-
rine ecosystems. Because calcification is central to their developmental and adult stages, 
echinoderms have been recently the focus of attention in the context of the effect of 
ocean acidification on the fate of these organisms. Few studies have explored these ef-
fects in adult echinoderms and the data are inconclusive as to how changes in carbonate 
chemistry caused by a decrease in pH affect physiological traits including calcification. 
Additionally, limited information at early stages of echinoderm development highlights 
the urgent need to address the question of how increasing CO2 partial pressure will impact 
upon echinoderm physiology and population adaptation to environmental change. We 
present results on the effects of changes in CO2 on the physiology of larvae during early 
developmental stages. The conditions used in this study represent present-day CO2 (385 
p.p.m.V. CO2) and CO2 projections for two future scenarios (750 and 1200 p.p.m.V. CO2).

Subramaniam, A., LDEO/Columbia University, New York, USA, ajit@ldeo.columbia.edu;
Bronk, D., Virginia Institute of Marine Science, Gloucester Point, USA, bronk@vims.edu
THE NITROGEN CYCLE FUGUE: VARIATIONS ON THE NEW PRODUCTION 
THEME IN GREAT RIVER PLUMES
Five of the 10 largest rivers in the world by discharge are tropical rivers and their plumes 
extend 100s to 1000s of km off continental shelves.  It has been argued that the primary 
production associated with these river plumes is either due to nitrate introduced by the 
river or due to recycling of this nitrogen.  We have calculated a “F_river ratio” for several 
rivers and show that nitrate and recycling alone cannot account for the productivity of 
these river plumes.  Nitrogen fixation and organic nitrogen play a significant role in tropi-
cal river plumes.  Only the sinking flux of new production associated with these allochtho-
nous sources of nitrogen can considered biologically mediated transport of CO2 from the 
atmosphere to the deep ocean.  It is critical for us to understand changes in the biogeo-
chemistry of river plume waters in order to quantify global carbon sequestration.

Suga, T., Tohoku University / JAMSTEC, Sendai, Japan, suga@pol.geophys.tohoku.ac.jp;
Sukigara, C., Tohoku University, Sendai, Japan;
Saino, T., Nagoya University, Nagoya, Japan;
Toyama, K., Tohoku University, Sendai, Japan;
Yanagimoto, D., The University of Tokyo, Tokyo, Japan;
Hanawa, K., Tohoku University, Sendai, Japan;
Shikama, N., JAMSTEC, Yokosuka, Japan
SUBTROPICAL MODE WATER AS AN AGENT TO MAINTAIN DEEP 
CHLOROPHYLL MAXIMA IN THE SUBTROPICAL NORTH PACIFIC
Intrinsic large vertical diffusivity, up to 5 x 10-4 m2 s-1, near the upper boundary of Subtropical 
Mode Water (STMW) from spring through fall has been suggested based on a full-year time 
series of potential vorticity vertical profile near the center of the recirculation south of the 
Kuroshio Extension. STMW’s deep convective origin combined with this large diffusivity would 
serve as a mechanism providing nutrients to the euphotic zone during the warm seasons. In 
order to explore physical and biogeochemical aspects of intra-seasonal to seasonal evolution of 
STMW including the above-mentioned idea, we deployed a profiling float with a fluorometer 
and a dissolved oxygen sensor along with a CTD sensor in the formation region of STMW. The 
float followed the newly-formed STMW and kept observing high (>0.5 microg/l) chl.a concen-
tration at the depths of 50-100 m from May to July 2006. The deep-layer chl.a maximum (DCM) 
consistently appeared immediately above the upper boundary of STMW. This time-series 
information along with vertical profiles of nitrates obtained by ship-board measurements in the 
vicinity of the float suggests that STMW feeds the DCM.
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Sukoriansky, S., Ben-Gurion University of the Negev, Beer-Sheva, Israel, semion@bgu.ac.il;
Galperin, B., University of South Florida, St. Petersburg, USA, bgalperin@marine.usf.edu
APPLICATION OF THE QUASI-NORMAL SCALE ELIMINATION THEORY TO 
OCEANIC TURBULENCE
Recently developed Quasi-Normal Scale Elimination (QNSE) theory of stably stratified 
turbulence has been applied to oceanic flows. QNSE is an analytical theory that fully ac-
counts for the effects of flow anisotropy and internal waves. It yields vertical and horizontal 
scale-dependent eddy viscosities and eddy diffusivities and various one-dimensional spec-
tra that quantify deviations from the Kolmogorov regime. It is shown that in the vicinity of 
the Ozmidov scale, the vertical spectrum of the horizontal velocity undergoes transition 
from the Kolmogorov -5/3 slope to the -3 slope. The numerical coefficients in the transition 
equation agree well with LES by Carnevale et al. (2001) and with the measurements of the 
vertical spectrum of the horizontal shear by Gargett et al. (1981) and Gregg et al. (1993). 
The theory provides a solid theoretical basis for the observed collapse of the normalized 
data to a single curve and the universal scaling of the normalized shear spectrum first 
suggested by Gargett et al. (1981). A correction to the Kolmogorov-Corrsin spectrum of 
temperature fluctuations due to the buoyancy effects is also analytically derived.

Sullivan, D. E., Marine Advanced Technology Education Center, Monterey, USA, dsul-
livan@mpc.edu;

Murphree, T., Naval Postgraduate School, Monterey, USA, murphree@nps.edu;
Rosenfeld, L. K., Naval Postgraduate School, Monterey, USA, lkrosenf@nps.edu
UNDERSTANDING AND PREDICTING CHANGES IN THE OCEAN SCIENCES, 
TECHNOLOGY, AND OPERATIONS WORKFORCE
Despite efforts of the U.S. Department of Labor to assess workforce status and trends, little 
is known about the ocean science, technology and operations (OSTO) workforce.  Most 
ocean occupations are amassed with other sectors of the economy, making it difficult to de-
fine, no less make projections about, many aspects of the ocean workforce.  Understanding 
and Predicting Changes in the Ocean Sciences, Technology, and Operations Workforce is a 
study funded by the National Oceanographic Partnership Program and lead by the Marine 
Advanced Technology Education (MATE) Center and the Naval Postgraduate School that 
is designed to: produce a more complete description of the present state of the OSTO 
workforce; anticipate future developments in this workforce; and characterize the educa-
tional programs that will be needed to respond to those developments. Preliminary results 
of this study will be discussed including a description of the current workforce in support of 
ocean observing systems, positions that are the most difficult to fill, the knowledge and skill 
sets in highest demand, and general trends on the ocean workforce.

Sullivan, J. M., University of Rhode Island, Narragansett, USA, jsully@gso.uri.edu;
Donaghay, P., University of Rhode Island, Narragansett, USA, donaghay@gso.uri.edu;
Rines, J., University of Rhode Island, Narragansett, USA, jrines@gso.uri.edu;
McFarland, M., University of Rhode Island, Narragansett, USA, malcolm@gso.uri.edu;
Graff, J., University of Rhode Island, Narragansett, USA, jgraff@gso.uri.edu
THREE YEARS OF THIN LAYER OBSERVATIONS IN MONTEREY BAY, CA USA
Fine-scale physical, biological and optical measurements within intense thin layers were 
made during three different years in Monterey Bay, CA (2002, 2005 and 2006). These 
measurements were made as part of the ONR sponsored DRI: Layered Organization in 
the Coastal Ocean (LOCO).  Vertical profiles of the water column were made hourly over 
periods spanning 1 to 3 weeks using autonomous vertical profilers. In-situ measurements 
included CTD, oxygen, multi-spectral absorption, scattering and attenuation (both particu-
late and dissolved), angular and spectral backscattering, chlorophyll and CDOM fluores-
cence, horizontal current intensity, shear, turbulence dissipation and phytoplankton species 
identifications within layers and the surrounding water column. Each of the three years 
had distinct thin layer formation mechanisms and characteristics. The unique properties of 
these thin layers and their comparative impacts to biology and optics will be discussed.

Sullivan, P. L., Florida International University, Miami, USA, sullivap@fiu.edu;
Price, R. M., Florida International University, Miami, USA, pricer@fiu.edu;
Scinto, L. J., Florida International University, Miami, USA;
Ross, M. S., Florida International University, Miami, USA;
Cline, E., South Florida Water Management District, West Palm Beach, USA;
Dreschel, T. W., South Florida Water Management District, West Palm Beach, USA;
Sklar, F. H., South Florida Water Management District, West Palm Beach, USA
GROUNDWATER-SURFACE WATER INTERACTIONS IN TREE ISLANDS AT 
LOXAHATCHEE IMPOUND LANDSCAPE ASSESSMENT (LILA), FLORIDA.
Tree islands are a natural component of the Everglades landscape, yet over the last cen-
tury there has been a sixty percent reduction in tree island cover in some areas.  This loss 
has been attributed to an alteration of the natural water level and flow patterns in the 
Everglades. To gain an understanding of tree island hydrology, a study was conducted 
on man-made tree islands at Loxahatchee Impound Landscape Assessment (LILA), a 
large replicated physical model of the Everglades located in at the Arthur R. Marshall 
Loxahatchee National Wildlife Refuge (LOX), Florida. LILA contains 8 tree islands con-
structed of either entirely peat or peat over limestone. Monitoring of groundwater levels 
and temperature in the tree islands relative to the surrounding surface water has provided 
insight into the tree island’s hydro-dynamics.  Groundwater levels in peat tree islands were 
elevated above the surrounding surface water year round, while groundwater levels in 
limestone islands were above surface water only during the wet season.  A diurnal oscil-

lation in groundwater level at times of low surface water level suggests that trees on the 
islands affect groundwater level via evapotranspiration.

SUMATA, H., Hokkaido University, Sapporo, Japan, hiroshi.sumata@gmail.com;
SHIMADA, K., JAMSTEC, Yokosuka, Japan
NORTHWARD TRANSPORT OF PACIFIC WATER ALONG THE NORTHWIND 
RIDGE IN THE WESTERN ARCTIC OCEAN
A possible mechanism for northward transport of Pacific Summer Water (PSW) along 
the Northwind Ridge is presented. The recent sea-ice reduction in the Arctic Ocean is not 
spatially uniform, but is disproportionally large around the Northwind Ridge and Chukchi 
Plateau compared to elsewhere in the Canada basin. The PSW delivered from the Bering 
Sea is one of the likeliest candidates causing such disproportional sea-ice reduction. To 
understand mechanisms responsible for such sea-ice retreat, we examine the dynamics 
and timing of the delivery of the PSW into this region. A key mechanism is an interaction 
between the bottom topographies of the Northwind Ridge and annual cycle Rossby waves 
excited by sea-ice motion in the Canada basin. The analytical results show a quite different 
structure from those of mid-latitude basin due to the small value of beta effect. Incident 
barotropic waves causes strong baroclinic current over the topographies, and the current 
delivers warm PSW into the basin. The estimated timing of the PSW delivery is consistent 
with the sudden warming observed in the subsurface layer over the Northwind Ridge.

Sun, O. M., Scripps Institution of Oceanography, La Jolla, USA, osun@ucsd.edu;
Pinkel, R., Scripps Institution of Oceanography, La Jolla, USA, rpinkel@uscd.edu
ENERGY TRANSFER BETWEEN THE SEMIDIURNAL TIDE AND NEAR-INERTIAL 
MOTIONS AT THE KAENA RIDGE
We investigate the nonlinear energy transfer from the semidiurnal tide to near-inertial fre-
quency in a region of strong barotropic-to-baroclinic tidal conversion. The observations, 
comprising repeated velocity and density profiles in the Nearfield of the Kaena Ridge, 
were obtained from the Research Platform FLIP in September-October 2002 as part of the 
Hawaii Ocean Mixing Experiment. Depth-integrated energy spectra suggest a fortnightly 
modulation of near-inertial energy, lagging the semidiurnal tides by 5-10 days. Guided by 
classical nonlinear interaction models, as well as more recent analytical and numerical 
studies, we find that triads consisting of an upward- and a downward-traveling near-iner-
tial wave and their sum frequency in the semidiurnal band show a significant bicoherence. 
When compared to statistical model trials for zero coupling with random phase, the ob-
served bicoherence values above the Ridge are significant at the 95% confidence level. The 
inference is that a semidiurnal to near-inertial energy transfer is indeed at work.

Sun, T., University of Illinois @ Urbana-Champaign, Urbana, USA, tingsun2@atmos.uiuc.edu;
Jain, A., University of Illinois @ Urbana-Champaign, Urbana, USA, jain@atmos.uiuc.edu
EFFECT OF INTERANNUAL TO INTERDECADAL CLIMATE VARIABILITY ON 
MARINE BIOGEOCHEMICAL CYCLE AND OCEANIC CARBON UPTAKE
The overall objective of this study is to improve our understanding of the influence of inter-
annual to interdecadal climate variability on the marine biogeochemical cycle and oceanic 
carbon uptake using an ocean general circulation model (OGCM) coupled with a marine 
biogeochemical cycle models. Studies suggest that the interannual climate variabilitymay 
change the upwelling of nutrient-enriched waters and affect the biological productivity, 
and thus ocean carbon uptake. Moreover, oscillation on decadal time scales may be able to 
adjust the primary production of the marine ecosystem through changes in ocean mixing, 
wind stress, as well as atmospheric iron deposition. The phytoplankton growth and the 
marine biological pump can also response to the longtime positive trend of surface temper-
ature and atmospheric CO2 concentration. In order to achieve our objective we integrate 
a marine biology model into a 3-D OGCM. The marine biology model is a second-genera-
tion biogeochemical model Dynamic Green Ocean Model. The model includes three limit-
ing nutrients, three phytoplankton size fractions, two zooplankton size fractions and three 
detritus. The ocean model is the POP general circulation model. The coupled modeling 
framework is used to conduct a set of sensitivity experiments to examine how the historical 
variability in factors such as surface heat flux, freshwater flux, sea-ice coverage affect the 
ocean circulation and hence phytoplankton growth and marine productivity. 

Sunda, W. G., NOAA, NOS, NCCOS, CCFHR, Beaufort , USA, bill.sunda@noaa.gov;
Hardison, D. R., NOAA, NOS, NCCOS, CCFHR, Beaufort, NC, USA, rance.hardison@

noaa.gov;
Shertzer, K., NOAA, NMFS, CCFHR, Beaufort, USA, kyle.shertzer@noaa.gov;
Gobler, C. J., Stoney Brook University, Stony Brook, USA, cgobler@notes.cc.sunysb.edu;
Graneli, E., University of Kalmar, Kalmar, Sweden, edna.graneli@hik.se
POSITIVE FEEDBACK AND THE DEVELOPMENT OF ECOSYSTEM DISRUPTIVE 
ALGAL BLOOMS
Ecosystem disruptive algal blooms (EDABs), which severely alter or degrade ecosystem 
function, are occurring with increasing frequency.  These blooms are often caused by 
toxic or unpalatable species that decrease herbivore grazing rates, and thereby disrupt the 
transfer of nutrients and energy to higher trophic levels, and decrease nutrient cycling.  
Many factors, such as nutrient availability and herbivore grazing have been proposed to 
separately influence EDAB dynamics, but interactions among these factors have less often 
been considered.  Here we discuss positive feedback interactions among nutrient avail-
ability, herbivore grazing, and nutrient regeneration, which can substantially influence 
the dynamics of EDAB events.  The positive feedbacks result from a reduction of grazing 
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rates on EDAB species caused by algal toxicity or unpalatability, which promotes the 
proliferation of the EDAB species, but also lowers grazer-mediated recycling of nutrients 
and thereby decreases nutrient availability.  Since many EDAB species are well-adapted to 
nutrient-stressed environments and many exhibit increased toxin production and toxicity 
under nutrient limitation, positive feedbacks are established which can greatly increase the 
rate of bloom development and the adverse effects on the ecosystem.

Sunderland, E. M., U.S. Environmental Protection Agency , Boston, MA , USA, sunder-
land.elsie@epa.gov;

Mason , R. P., Dept. of Marine Sciences, Univ. of Connecticut, Groton, CT, USA, robert.
mason@uconn.edu;

Selin, N. E., Dept. of Earth and Planetary Sciences, Harvard University , Cambridge, MA, 
USA, eckley@fas.harvard.edu;

Strode, S., Dept. of Atmospheric Sciences, Univ. of Washington, Seattle, WA , USA, 
sstrode@atmos.washington.edu;

Krabbenhoft, D. P., U.S. Geological Survey, Middleton, WI, dpkrabbe@usgs.gov
ESTIMATING RESPONSE TIMES OF OCEANS TO MERCURY EMISSION 
REDUCTIONS AND IMPLICATIONS FOR EXPOSURE FROM MARINE FISH
We synthesize results from global-scale atmospheric and oceanic cycling models to assess 
anthropogenic contributions to human mercury exposure from marine fish consumption.  
Modeling results suggest that anthropogenic mercury enrichment is greatest in the Atlantic 
Ocean and Mediterranean Sea, and if global emissions remain at present levels, mean con-
centrations will decrease in these areas.  However, our results also indicate concentrations 
in the North Pacific Ocean may increase.  These modeling scenarios agree with data from a 
2006 North Pacific cruise, and reveal increases in total mercury concentrations at comparable 
latitudes to stations sampled in 1987 and 2002.  Data from the Mediterranean Sea, on the other 
hand, indicate decreasing concentrations in recent years.  Since almost 40% of human mercury 
exposure in the U.S. is from tuna harvested primarily from the Pacific Ocean, these data suggest 
that population wide exposure may not decline concurrently with proposed domestic emissions 
reductions.  This analysis illustrates the complex anticipated response of oceanic fish mercury 
levels resulting from large-scale mercury emission reductions, and emphasizes the important 
role scientists have for informing policy makers and resource management agencies.

Sundermeyer, M. A., Univ. Massachusetts Dartmouth, New Bedford, MA, USA, msun-
dermeyer@umassd.edu;

Terray, E. A., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, eterray@
whoi.edu;

Ledwell, J. R., Woods Hole Oceanographic Institution, Woods Hole, MA, USA, jledwell@
whoi.edu

OBSERVATIONS OF UPPER OCEAN MIXING USING AIRBORNE LIDAR
We present results from dye release experiments conducted off the east coast of Florida in 
which airborne LIDAR was used to obtain 3-D maps of the dye patch on times scales of 
minutes to hours, and spatial scales of meters to 1 km horizontally and 0.5-10 m vertically. 
In particular, we examine the rapid formation of a banded structure in the dye distribu-
tions on scales of the mixed layer depth. In situ observations from an acoustic Doppler 
current profiler (ADCP) combined with conductivity, temperature, and depth measure-
ments (CTD) show a strongly stratified shear layer overlying a weaker, more uniform flow.  
We investigate the hypothesis that the bands are the result of shear instability in the upper 
part of the water column (Langmuir circulation can be ruled out based on the observed 
wind speed, wave height and stratification).  As part of our analysis, we estimate vertical 
diffusivity and horizontal dispersion coefficients from the rates of vertical and horizontal 
spreading of the dye patch.  We further exploit the ability of the LIDAR observations to 
track individual features in the dye distributions to quantify the scales and extent of small-
scale features, intermittency, wavenumber spectra, etc.

Susanto, R. D., Lamont Doherty Earth Observatory of Columbia University, Palisades, 
USA, dwi@ldeo.columbia.edu;

Gordon, A. L., Lamont Doherty Earth Observatory of Columbia University, Palisades, 
USA, agordon@ldeo.columbia.edu;

Ffield, A., Earth & Space Research, Upper Grandview, USA, ffield@esr.org;
Pranowo, W. S., Agency for Marine and Fisheries Research, Jakarta, Indonesia, widodo-

setiyopranowo@yahoo.com;
Wirasantosa, S., Agency for Marine and Fisheries Research, Jakarta, USA, igi1@dkp.go.id
VELOCITY AND TEMPERATURE VARIABILITY OF THE MAKASSAR STRAIT 
THROUGHFLOW
The Makassar throughflow was monitored within the Labani 45 km constriction, 3°S, in 
the 1997/98 Arlindo and 2004/06 INSTANT programs. Both data sets record maximum 
southward speed within the thermocline, though there is variability caused by tides and 
intraseasonal events plus low frequency phenomena associated with the monsoon, IOD 
and ENSO. There is a tendency for reduced throughflow toward the end of the monsoon 
transition months, with maximum throughflow late in the southeast and northwest mon-
soons. Northward flow in the surface layer zeros or reverses during the northwest mon-
soon. North Pacific stratification is apparent, least modified in late 2006 when the ther-
mocline was cooling while the transport was increasing. Whereas the Makassar transport 
during the Arlindo period was ~8 Sv, during the INSTANT 3-year period it was 9 to 10 
Sv. This Makassar transport amounts to ~75% of the Sunda export transport, which may 
be as high as 13 Sv, suggesting an additional 3 to 4 Sv inflow via Karimata Strait and the 
eastern ITF path, the latter mainly associated with Lifamatola spillover into the Banda Sea.

Sutherland, D. A., Woods Hole Oceanographic Institution, Woods Hole, USA, dsuther-
land@whoi.edu;

Pickart, R. S., Woods Hole Oceanographic Institution, Woods Hole, USA, rpickart@whoi.edu;
Jones, E. P., Bedford Institute of Oceanography, Dartmouth, Canada, JonesP@mar.dfo-

mpo.gc.ca;
Azetsu-Scott, K., Bedford Institute of Oceanography, Dartmouth, Canada, Azetsu-

ScottK@mar.dfo-mpo.gc.ca;
Olafsson, J., University of Iceland, Reykjavik, Iceland
COMPOSITION, TRANSPORT, AND VARIABILITY OF FRESHWATER IN THE 
BRANCHES OF THE EAST GREENLAND CURRENT
The freshwater composition of the waters off of southeast Greenland are described using a set of 
high-resolution transects occupied in summer 2004 that included hydrographic, velocity, nutrient, 
and chemical tracer measurements. The nutrient and tracer data are used to quantify the Pacific 
Water, sea ice melt, and meteoric water fractions in the upper layers of the East Greenland Current 
(EGC) and East Greenland Coastal Current (EGCC). The EGC/EGCC current system dominates 
the shelf circulation in this region, and strongly influences the observed distribution of the three 
freshwater types. Significant fractions of Pacific Water are found in the subsurface layers of the 
EGCC, indicating that this inner shelf branch is directly linked to the EGC, and thus, to the Arctic 
Ocean. Historical transects from the Denmark Strait region are examined to determine interan-
nual variability in the Pacific Water fractions of the EGC and EGCC. The variability is found to 
correlate significantly with the Arctic Oscillation Index, suggesting a link between the freshwater 
pathways of the Arctic Ocean and those of the Nordic Seas and subpolar gyre.

Sutor, M. M., Louisiana State University, Baton Rouge, USA, msutor1@lsu.edu;
Fratantoni, D. M., Woods Hole Oceanographic Institution, Woods Hole, USA, dfratan-

toni@whoi.edu;
Alford, M., Louisiana State Univeristy, Baton Rouge, USA, malfor1@lsu.edu
THE USE OF GLIDER-MOUNTED ACOUSTICS AND IN-SITU IMAGING SYSTEMS 
TO RESOLVE SPATIAL AND TEMPORAL DISTRIBUTIONS OF ZOOPLANKTON 
LAYERS IN MONTEREY BAY, CA
In July 2006, continuous water column backscatter data was collected with a glider-mounted 
Nortek 1 mHz ADCP in Monterey Bay, CA over 10 days.  Profiles were conducted with an in-
situ optical imaging system and direct samples were collected with a pump to groundtruth the 
density and composition of the observed scattering features.  A consistent layer of backscatter 
was observed in the upper water column over the 10 days of the glider deployment.  There 
was a distinct diel signal to the pattern of backscatter with increased backscatter in the layer at 
night and lower backscatter during the day.  The layer was observed over the entire length of 
the glider track (10 km) for the entire 10 days.  It was 1-3 m thick and formed and dissipated 
in less than 1 hour.  Data from the in-situ optical system will be presented to illustrate the 
finescale vertical patterns in zooplankton distributions, community composition, and in-situ 
orientation.  With these data, some inferences can be made about the role that behavior and 
other biological drivers may play in the formation of zooplankton layers.

SUTTON, R. T., Walker Institute, University of Reading, Reading, United Kingdom, 
r.sutton@reading.ac.uk;

HODSON, D., Walker Institute, University of Reading, Reading, United Kingdom, 
d.l.r.hodson@reading.ac.uk;

CASSOU, C., CERFACS, Toulouse, France, Christophe.Cassou@cerfacs.fr;
Keenlyside, N., IFM-GEOMAR, Kiel, Germany, nkeenlyside@ifm-geomar.de;
Zhou, T., Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing, China, 

zhoutj@lasg.iap.ac.cn;
Okumura, Y., NCAR, Boulder, USA, yukoo@ucar.edu
IMPACTS ON THE AMERICAS OF MULTIDECADAL VARIABILITY IN ATLANTIC AND 
INDIAN OCEAN SEA SURFACE TEMPERATURES: A MULTIMODEL COMPARISON
Previous work has shown strong evidence that multidecadal variability in Atlantic Ocean 
conditions influences the climate of North, South and Central America, affecting patterns of 
rainfall in particular. However, there is uncertainty as to the strength of these impacts, with 
notable contrasts between results from different studies. It is unclear to what extent these 
differences arise from the use of different models, or from differences in experimental design. 
As part of an EU project, DYNAMITE, we have carried out controled experiments in which 5 
different atmospheric GCMs have been forced with the same pattern of multidecadal change 
in Atlantic SST.  While there are similarities in the overall patterns of response, we find con-
siderable differences between the model simulations of climate impacts over the Americas, 
especially with respect to the magnitude of rainfall anomalies.  Further analyses are providing 
insight into the causes of these differences and evaluation of which responses may be most 
realistic. Finally, we have carried out a similar set of experiments forced by the observed 
multidecadal change in Indian Ocean SST, and will report on these results also.

Sutton, T. T., Harbor Branch Oceanographic Institution, Fort Pierce, USA, tsutton@hboi.edu;
Wiebe, P. H., Woods Hole Oceanographic Institution, Woods Hole, USA, pwiebe@whoi.edu;
Bucklin, A., University of Connecticut, Groton, USA, ann.bucklin@uconn.edu;
Madin, L., Woods Hole Oceanographic Institution, Woods Hole, USA, lmadin@whoi.edu
BATHYPELAGIC FISH DIVERSITY IN THE SARGASSO SEA, NORTHWESTERN 
ATLANTIC OCEAN
Of the various marine habitats, one of the (if not the) most daunting to quantify is the 
under-sampled bathypelagic zone (> 1000 m depth), which at 60% of the ocean’s volume 
is the largest habitat on Earth. One project addressing this challenge is the Census of 
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Marine Zooplankton (CMarZ), whose goal is the assessment of biodiversity of animal 
plankton throughout the world’s oceans. The 2006 CMarZ cruise in the Western North 
Atlantic provided an unprecedented opportunity to sample bathypelagic micronekton 
using a large midwater trawl (10-m2 MOCNESS) outfitted with fine (0.335-mm) mesh 
netting. This netting allowed non-destructive sampling of the fragile fish fauna to 5000 m 
depth, thus facilitating accurate identification and at-sea DNA extraction and sequenc-
ing. A total of 3,965 fish specimens were collected from at least 127 species (84 genera, 42 
families), many rarely caught, and four of which may be undescribed. Of note were male 
anglerfishes from five families, which are poorly known. Tissue was taken from all males 
to match with females, thus enabling the construction of a key for the most diverse bathy-
pelagic fish group.

Sutyrin, G., URI/GSO, Narragansett, USA, gsutyrin@gso.uri.edu
BALANCED AND UNBALANCED VARIABILITY NEAR TOPOGRAPHY
Various physical mechanisms of topographically enhanced variability are discussed. Given 
that balanced motions are dynamically controlled by potential vorticity, topographic 
effects will be most pronounced in mesoscale features with strong potential vorticity 
anomalies. Analysis of intense vortices evolving near horizontal boundaries and tall sea-
mounts is presented. Resonances between Rossby (vortical) and inertia-gravity modes 
result in unbalanced ageostrophic instability which is shown to be related to violation of 
Ripa’s sufficient stability conditions.

Suzuki, T., FRCGC, JAMSTEC, Yokohama, Japan, tsuzuki@jamstec.go.jp
UNDERSTANDING PROJECTIONS OF SEA LEVEL RISE IN A MODEL FOR 
INTERDISCIPLINARY RESEARCH ON CLIMATE VERSION 3.2(MIROC3.2)
Sea level changes resulting from CO2-induced climate changes have been investigated in 
a series of idealized experiments with medium-resolution version of MIROC3.2. Changes 
in wind stress have important role of the several pronounced local features, while heat flux 
changes affect sea level rise in the Atlantic Ocean and fresh water flux affects sea level rise 
in the Indian Ocean. The changes in a wind stress and surface fluxes and the following sea 
level changes are also shown in the high-resolution version of MIROC3.2 with more de-
tailed features. These local features are related to density changes mainly contributed from 
redistribution of ocean heat content. This work was supported by KAKENHI 18740305.

Swan, B. K., UC Santa Barbara, Marine Science Program & Department of Earth Science, 
Santa Barbara, USA, bkswan@umail.ucsb.edu;

Reifel, K. M., University of Southern California, Marine Environmental Biology, Los 
Angeles, USA, kreifel@usc.edu;

Tiffany, M. A., San Diego State University, Department of Biology, San Diego, USA, mtif-
fany@sunstroke.sdsu.edu;

Valentine, D. L., UC Santa Barbara, Department of Earth Science & Marine Science 
Institute, Santa Barbara, USA, valentine@geol.ucsb.edu

FROM BACTERIA TO BIRDS: THE IMPACT OF SULFIDE IRRUPTIONS ON 
MICROBIAL COMMUNITY STRUCTURE IN A HYPERSALINE LAKE
Numerous water quality problems plague California’s largest lake, the Salton Sea. One 
of these is the presence of high concentrations of hydrogen sulfide (H2S) in the lake. The 
development of large phytoplankton blooms and high summertime water temperatures 
lead to anoxia and H2S formation. Frequent windstorms mix H2S-rich bottom waters 
into surface waters, causing mass mortality of plankton, macroinvertebrates, and fish. 
Although similar phenomena have been documented in other lakes and marine ecosys-
tems, no determination of how such events affect microbial community structure have 
been made. A mixing event was captured in the Salton Sea in September 2005 by sam-
pling along a transect passing through an H2S-rich plume. Physical and chemical water 
column properties were measured at 12 transect and two reference stations. Community 
fingerprinting (T-RFLP) was used to determine composition and structure of archaeal 
and bacterial communities. Archaeal community structure was strongly influenced by 
H2S concentration, whereas the bacterial community exhibited only minor changes. Aside 
from the immediate effects of mixing events on the biota, the resulting changes in micro-
bial communities may also lead to biogeochemical changes.

Swan, C. M., University of California, Santa Barbara, USA, swan@icess.ucsb.edu;
Siegel, D. A., University of California, Santa Barbara, USA, davey@icess.ucsb.edu;
Nelson, N. B., University of California, Santa Barbara, USA, norm@icess.ucsb.edu;
Kostadinov, T. S., University of California, Santa Barbara, USA, tiho@icess.ucsb.edu
PHOTOCHEMICAL CYCLING OF CHROMOPHORIC DISSOLVED ORGANIC 
MATTER (CDOM) IN THE OPEN SEA: COMPARISON OF PHOTOLYTIC 
QUANTUM YIELD AMONG THE MAJOR OCEAN BASINS
Solar photolysis of chromophoric dissolved organic matter (CDOM) drives the global 
open-ocean surface CDOM distribution seen from satellite. This process also leaves an 
imprint on CDOM absorption (in terms of magnitude and spectral shape) in regions of 
the ocean interior characterized by relatively frequent ventilation (e.g., subtropical mode 
waters of the North Atlantic and Pacific). Here we present preliminary experimental 
determinations of apparent quantum yield (AQY) for CDOM photolysis on open-ocean 
samples from ranging hydrographic provinces within the Pacific, Atlantic and Southern 
oceans (collected as part of both the CO2/CLIVAR Repeat Hydrography Survey and 
Bermuda Atlantic Time-series Study). CDOM photolysis rate is measured from a labora-
tory-simulated solar irradiation time course and used to solve for parameters describing 

AQY. Geographic variation in AQYs will be assessed within the context of the oceanic 
vertical distributions of CDOM and related hydrographic data. We investigate whether 
variation in AQY can be ascribed to regional biogeochemistry (specifically biological 
production characteristics) or the geochemical character of source water masses, each of 
which may influence the chemical composition thus photochemical potential of CDOM.

Swanson, M., University of Hawaii, Honolulu, USA, mswanson@hawaii.edu;
Pawlak, G., University of Hawaii, Honolulu, USA, pawlak@hawaii.edu;
De Carlo, E. H., University of Hawaii, Honolulu, USA, edecarlo@soest.hawaii.edu
SOURCES AND FORCES: WHAT DRIVES VARIABILITY IN SUSPENDED SOLID 
CONCENTRATIONS AT THE KILO NALU OBSERVATORY
Concern for Hawaiian coastal water quality, especially on Oahu’s economically vital south 
shore, has risen significantly in the past decade.  In order to predict variability in water 
quality, it is necessary to understand the relative importance of the various forcing mecha-
nisms and how their combined effects influence the area.  The Kilo Nalu Observatory, 
located on the south shore of Oahu, is ideal for studying water quality variations and their 
underlying physical forcing mechanisms.  Using ADCP acoustic intensity as a relative 
measure of suspended solid concentration, quantitative analysis of the variance attributed 
to the major forcing mechanisms (swells, currents, solar irradiance, and tidal cycles) has 
been carried out. Regression analyses identify the significance of wave forcing in driving 
low frequency variability, while spectral analyses reveal diurnal and tidal influences in the 
acoustic intensity time series. Spatial variability in acoustic intensity in the Kilo Nalu area 
is assessed using AUV surveys.

Swaters, G. E., University of Alberta, Edmonton, Canada, gordon.swaters@ualberta.ca
STABILITY CHARACTERISTICS OF ABYSSAL OVERFLOWS
Abyssal overflows can progress through a sequence of instability mechanisms. Here, we 
describe the superinertial frictionally-induced destabilization of supercritical overflows as 
well as the baroclinic instability of grounded abyssal overflows with isopycnal incroppings.

Swift, J. H., UCSD Scripps Institution of Oceanography, La Jolla, CA, USA, jswift@ucsd.edu;
Osborne, J., OceanAtlas Software and NOAA/PMEL/JISAO, Vashon, WA, USA, tooz@

oceanatlas.com;
Diggs, S. C., UCSD Scripps Institution of Oceanography, La Jolla, CA, sdiggs@ucsd.edu;
Talley, L. D., UCSD Scripps Institution of Oceanography, La Jolla, CA, USA, ltalley@ucsd.edu
VISUALIZING OCEAN INTERIOR CHANGES FROM THE CLIVAR/CO2 REPEAT 
HYDROGRAPHY PROGRAM USING JAVA OCEANATLAS
Most CLIVAR/CO2 Repeat Hydrography Program transects are repeats of WOCE 
Hydrographic Program (WHP) sections.  This facilitates inter-expedition comparisons us-
ing off-the-shelf software.  The ocean profile data exploration application Java OceanAtlas 
(JOA) includes an explicit

Sydeman, W. J., Farallon Institute for Advanced Ecosystem Research, Petaluma, USA, 
wsydeman@faralloninstitute.org;

Bradley, R. W., PRBO Conservation Science, Petaluma, USA, rbradley@prbo.org;
Buffa, J., USFWS, Newark, USA, joelle_buffa@fws.gov;
Largier, J. L., Bodega Marine Laboratory, Bodega Bay, USA, jlargier@ucdavis.edu;
Ralston, S., NOAA-NMFS, Santa Cruz, USA, steve.ralston@noaa.gov;
Suryan, R., Oregon State University, Newport, USA, rsuryan@osu.edu
CLIMATE CHANGE, UPWELLING, AND ECOSYSTEM DYNAMICS IN THE GULF 
OF THE FARALLONES
In eastern boundary current systems, coastal upwelling is predicted to intensify as a result 
of increasing temperature gradients between land and sea.  Along the U.S. west coast, 
atmospheric-oceanographic coupling in the past decade has been extremely variable, 
resulting in dramatic, unpredictable responses of the California Current large marine 
ecosystem.  While global warming is predicted to cause increased upwelling in neritic 
environments, the potential effects on offshore regions is less clear.  Herein, we investigate 
biological change in neritic to offshore zones to test the hypothesis that global warming 
is differentially affecting these habitats.  To test this hypothesis, we examine primary, 
secondary, and tertiary productivity by depth zone for the wide Gulf of the Farallones 
continental shelf ecosystem off central-northern California.   We find trends in primary, 
secondary and tertiary productivity which are consistent with our hypothesis of differen-
tial ecosystem changes in the Gulf of the Farallones depending on distance from the coast, 
and relate these to changes in coastal upwelling and offshore wind curl.

Symonds, E. M., University of South Florida, Saint Petersburg, USA, esymonds@marine.
usf.edu;

Rosario, K., University of South Florida, Saint Petersburg, USA, krosario@marine.usf.edu;
Breitbart, M., University of South Florida, Saint Petersburg, USA, mya@marine.usf.edu
VIRUSES FOUND IN SEWAGE AND THEIR POTENTIAL TO INDICATE FECAL 
POLLUTION IN COASTAL WATERS
The presence of pathogenic viruses in coastal environments is potentially an important 
tool in evaluating water quality and human health risks. Millions of viruses are excreted 
in fecal matter and bacterial indicators do not correlate with the presence of pathogenic 
viruses. Enteroviruses have been used to identify fecal pollution in the environment; 
however, other viruses transmitted via the fecal-oral route could indicate fecal pollution. 
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The purpose of this research is to develop a baseline understanding of the diversity of vi-
ruses found in raw sewage and to assess their presence in the environment. PCR was used 
to detect Adenoviridae, Herpesviridae, Papillomaviridae, Reoviridae, Hepadnaviridae, 
Caliciviridae, Paramyxoviridae, Tobamoviridae, and Human Picobirnaviruses in viruses 
concentrated from raw sewage throughout the US and from five marine environments 
ranging in their exposure to human influence. Adenovirus, Norovirus, Pepper Mild 
Mottle Virus, and Human Picobirnavirus were detected in raw sewage but absent in the 
marine environment. This baseline understanding of viruses in raw sewage and the marine 
environment will enable educated decisions to be made regarding the use of viruses in 
water quality assessments.

Syvitski, J. P., University of Colorado — Boulder, Boulder, USA, james.syvitski@colorado.edu;
Vorosmarty, C., University of New Hampshire, Durham, USA, charles.vorosmarty@unh.edu
DELTAS AT RISK
The long-term sustainability of deltas is more affected by large-scale engineering projects 
than eustatic sea level rise associated with global warming. This finding has crept up on 
scientists, as the subject is both complex, and highly variable around the world’s coastlines. 
On deltas, relative eustatic sea level rise (≈ 2 mm/y) is often smaller than the rate for iso-
static-controlled subsidence (0.3 to 3.6 mm/y on the Mississippi) and of the same order-
of-magnitude as sediment compaction (0.7 to 2.2 mm/y). Accelerated compaction (25 to 
125 mm/y) associated with petroleum and groundwater mining can greatly exceed natural 
subsidence rates (3 to 8 mm/y). The reduction in sediment delivery to deltas due to trap-
ping behind dams, along with the human control on the routing of river discharge across 
delta plains, limits the aggradation of a deltas surface from new sediment deposition. This 
perhaps is the largest contributor to the world’s sinking deltas. Flooding of the delta from 
upstream sources is often mitigated through controlled water releases and diversions for 
irrigation; channels are stabilized to aid in this control. However flooding from the sea is 
now more common, as a deltas’ surface subsides. Consequences include shoreline erosion, 
threatened mangroves and wetlands, increased salinization of cultivated land, and hun-
dreds of millions of humans put at risk.

Szlosek, J., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, Jenni.Szlosek@awi.de;

Engel, A., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 
Germany, Anja.Engel@awi.de;

Armstrong, R. A., Marine Sciences Research Center, Stony Brook, USA, rarmstrong@
notes.cc.sunysb.edu;

Lee, C., Marine Sciences Research Center, Stony Brook, USA, cindylee@notes.cc.sunysb.edu
POTENTIAL EFFECTS OF CLIMATE CHANGE ON PARTICLE COAGULATION 
EFFICIENCY IN THE OCEAN
Marine particle formation and the subsequent export of organic carbon from the pelagic 
zone is an important mechanism for sequestering CO2. We studied the effect of increased 
CO2 concentrations and temperature on the coagulation efficiency of phytoplankton, a 
factor important for modeling aggregate formation. Dissolved and colloidal exudates de-
rived from phytoplankton during blooms are enriched in acidic sugars and have recently 
been shown to be precursors for abiotically-formed gel particles operationally classified as 
transparent exopolymer particles (TEP). It has been suggested that TEP enhances aggre-
gation by increasing effective particle size and collision frequency of particles, and also by 
serving as organic glue between cells. TEP abundance, dissolved and colloidal neutral and 
acidic sugar composition, and cellular abundances were measured for diatoms grown in 
mesocosms at elevated temperatures and for coccolithophores grown in chemostats under 
different temperatures and pCO2 concentrations. Coagulation efficiency of cells undergo-
ing collisions by shear was determined experimentally using horizontal Couette devices. 
Here we report our findings and discuss their implications for marine particle dynamics 
and the marine carbon cycle in the future.

Tönnesson, K., National Environmental Research Institute, Department of Marine 
Ecology, University of Aarhus , Roskilde, Denmark, kt@dmu.dk;

Nielsen, T. G., National Environmental Research Institute, Department of Marine Ecology, 
University of Aarhus, Roskilde, Denmark, tgn@dmu.dk;

Arendt, K. E., Greenland Institute of Natural Resources , Nuuk, Greenland, krar@natur.gl
FEEDING OF CARNIVOROUS ZOOPLANKTON IN WEST GREENLAND WATERS
The aim of the present study is to contribute to a better knowledge about carnivorous 
zooplankton, their trophic role in the arctic pelagic ecosystem, with emphasis on their 
predation on Calanus spp.. The diet and vertical and horizontal distribution of the carniv-
orous copepods and chaetognaths were investigated in West Greenland waters during the 
Arctic spring. Feeding by the carnivorous copepod Pareuchaeta norvegica was assessed 
by measuring egestion of faecal pellets and the chaetognaths were analysed for gut con-
tents. Simultaneously, prey composition, prey production and vertical distribution were 
determined. Calanus spp., Pseudocalanus sp. and Fritillaria sp. were the main prey item for 
Eukrohnia hamata and Sagitta elegans. Comparing prey abundance and gut content for E. 
hamata shows that Pseudocalanus sp. was selectively preyed. Number of prey per chaeto-
gnath for S. elegans (0.2-0.42) were among the highest values reported for this species. The 
calculated feeding rate of P. norvegica ranged from 1.8 to 5.6 prey d-1. The impact on prey 
production was even higher. Our study shows that invertebrate predation is an important 
population regulating factor in West Greenland waters.

Tagliabue, A., Laboratoire des Sciences du Climat et de l’Environnement (CNRS/IPSL/
UVSQ/CEA), Paris, France, alessandro.tagliabue@lsce.ipsl.fr;

Bopp, L., Laboratoire des Sciences du Climat et de l’Environnement (CNRS/IPSL/UVSQ/
CEA), Paris, France, laurent.bopp@lsce.ipsl.fr

DO GLOBAL OCEAN BIOGEOCHEMICAL MODELS NEED TO ACCOUNT FOR 
IRON SPECIATION AND ABIOTIC CYCLING?
Global ocean biogeochemical models (OBMs) are critical in appraising the response of the 
carbon cycle to changes in climate, but must balance mechanistic realism against compu-
tational efficiency.  This is particularly true for iron, which, despite exhibiting complex abi-
otic cycling and speciation, is typically only a single pool in OBMs.  However, iron limits 
phytoplankton productivity (PP) in a variety of important ocean regions (e.g. the Southern 
Ocean and Equatorial Pacific) and such shortcomings might prove important in governing 
regional PP and air-sea CO2 fluxes.  To that end, we employ a complex iron cycle model 
to explore iron speciation as a function of irradiance and temperature.  Over a suite of 
sensitivity experiments, we find that increased irradiance promotes the conversion of Fe 
into bioavailable forms.  The absence of such processes could be important in OBMs if the 
irradiance/mixing regime of the ocean were to change.  We outline a means by which such 
effects can be accounted for in an OBM and find that predictions of PP are sensitive to the 
inclusion of chemical processes, even if we consider no changes in circulation.

Taillefert, M., Georgia Institute of Technology, Atlanta, GA, USA, mtaillef@eas.gatech.edu;
Meiggs, D., Georgia Institute of Technology, Atlanta, GA, USA, deidre.meiggs@eas.gat-

ech.edu;
Nuzzio, D. B., Analytical Instrument Systems, Inc., Flemington, NJ, USA, ais@aishome.com;
Luther III, G. W., University of Delaware, Lewes, DE, USA, luther@udel.edu
THE EFFECT OF TIDAL FORCING ON BIOGEOCHEMICAL PROCESSES IN SALT 
MARSH SEDIMENTS
Recent evidence shows that the distribution of redox geochemical species in intertidal salt 
marsh sediments is generally different in creeks and mud flats. These findings suggest that 
tidal forcing may play a significant role on early diagenetic processes in these sediments. 
To test this hypothesis, an unattended In Situ Electrochemical Analyzer (ISEA) powered 
by batteries recharged through solar panels is currently monitoring the changes in concen-
trations of O2(aq), ΣH2S, Mn2+, and Fe2+ and the current intensities of soluble organic-Fe(III) 
and FeS(aq) complexes every three hours at four different depths in these sediments. These 
in situ time series combined with porewater levels obtained from monitoring wells in 
a small perennial creek and a mud flat indicate that the tides coupled to the salt marsh 
topography may be responsible for local geochemical differences between the sites. Creek 
sediments, because of their confinements, are exposed to high hydrostatic pressure gradi-
ents and receive episodic supplies of dissolved oxygen to reoxidize iron. As a result, iron 
reduction can be sustained in creek sediments while sulfate reduction prevails in mud flat 
sediments. These processes likely allow microbial iron reduction to be an important ter-
minal electron accepting process in intertidal coastal sediments.

Tailleux, R., University of Reading, Reading, United Kingdom, R.G.J.Tailleux@reading.
ac.uk

ON THE ENERGETICS OF TURBULENT MIXING IN STRATIFIED FLUIDS
The current classical view of turbulent mixing in stratified flows allows for the direct ir-
reversible conversion of about 20 percent of mechanical energy into gravitational potential 
energy. This mechanical/mechanical energy conversion is often envisioned as a two steps 
process. First, during the stirring phase the Kinetic Energy (KE) is transferred adiabatically 
to available potential energy (AGPE) without altering the background GPE. Then, lateral 
mixing removes the horizontal density gradients, which irreversibly transfers AGPE into 
the background GPE. Although this mechanism appears to be plausible and well accepted, 
it is nevertheless hard to reconcile with the second law of thermodynamics, according to 
which there are only two kinds of irreversible processes: The first one is associated with 
the irreversible flow of heat that tends to bring a system toward thermodynamic equi-
librium, and which is characterized by an irreversible increase of the background GPE at 
the expense of Internal Energy (IE); the second one is associated with the dissipation of 
KE into IE, with in general much less than 1 percent being able to go into the background 
GPE. Accordingly, the very idea that about 20% of KE can go irreversibly into the back-
ground GPE appears to violate the second law of thermodynamics. The purpose of this 
talk will try to convince the audience that this is indeed the case. What we think really 
happens will be detailed and illustrated with examples.

TAKANO / AKIKO, A., Tokyo University of Marine Science and Technology, Tokyo, 
Japan, sheepchild_t@hotmail.com;

YAMAZAKI / HIDEKATSU, H., Tokyo University of Marine Science and Technology, 
Tokyo, Japan, hide@kaiyodai.ac.jp;

NAGAI / TAKEYOSHI, N., Tokyo University of Marine Science and Technology, Tokyo, 
Japan, tnagai@kaiyodai.ac.jp

A METHOD TO ESTIMATE THREE DIMENSIONAL THERMAL STRUCTURE 
USING SATELLITE ALTIMETER DATA
We have developed an empirical method to estimate three-dimensional thermal structure 
from satellite altimeter data. We modified a two-layer model, similar to Goni (1996), in 
order to improve the accuracy of thermal structure.ã€€We combined the maps of absolute 
dynamic topography distributed by AVISO, in-situ observational temperature and salinity 
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data taken by Argo floats and the monthly mean objective analysis data of temperature 
and salinity (Levitus data). Our new method successfully estimates meso-scale three 
dimensional thermal structures in near-real time. We validate the accuracy of the estima-
tion, comparing the estimated isothermal depths with that of in-situ sea temperature 
taken independently from the data used in the method. We present three case studies. The 
comparisons show excellent agreement between the estimated isothermal depth and that 
of in-situ observations.  We also developed a statistical technique to estimate the error bar 
for the isotherm surface. We discuss the conditions of successful cases and the limitation 
of our method.

Takeda, S., The University of Tokyo, Tokyo, Japan, atakeda@mail.ecc.u-tokyo.ac.jp;
Obata, H., The University of Tokyo, Tokyo, Japan, obata@ori.u-tokyo.ac.jp;
Inoue, T., The University of Tokyo, Tokyo, Japan, a50065@mail.ecc.u-tokyo.ac.jp;
Teranishi, G., The University of Tokyo, Tokyo, Japan, teranishi@ori.u-tokyo.ac.jp
UNDERWAY SAMPLING SYSTEM FOR DETERMINATION OF DISSOLVED 
AND PARTICULATE TRACE METALS IN OCEANIC SURFACE WATERS 
(GEOSS/BIOCARBON)
Recent findings on the role of trace metals as a factor controlling primary productivity and 
biogeochemical processes in the oceanic waters emphasized the need for better under-
standings of spatiotemporal variabilities in concentration and chemical speciation of trace 
metals in marine systems. Here, we present an underway-sampling system as a means of 
sample collection for near real-time measurements of dissolved and particulate trace met-
als in surface waters. The underway-sampling system was designed using a Teflon bellows 
pump, Teflon tubing, and an epoxy-coated “fish” which is towed from a stainless steel wire 
attached to a winch. To stabilize the fish at a depth of 0.5-1.5 m even at ship speeds over 
15 knots, its weight was increased to 75 kg with tungsten alloy rods. Surface seawater was 
pumped up at a speed of 7 liters per minutes to the operation deck level. The system was 
successfully used during the R/V Hakuho-maru research cruise in the NW Pacific in July 
2007. The results confirmed advantages of this method of underway sampling include a 
reduced risk of sample contamination and enhanced sampling frequencies.

Takesue, R. K., USGS, Santa Cruz, USA, rtakesue@usgs.gov;
Bothner, M. H., USGS, Woods Hole, USA, mbothner@usgs.gov;
Field, M. E., USGS, Santa Cruz, USA, mfield@usgs.gov
TRACE ELEMENT COMPOSITIONS OF UPLAND AND SUMMER (2006) TRAPPED 
FLOOD SEDIMENT, HANALEI BAY, KAUA’I
Changes in the Hanalei River watershed on Kauai’s north shore have the potential to 
increase sediment delivery to Hanalei Bay, which in turn may adversely affect resident 
coral-reef communities. Summer floods in Hanalei Bay may pose a significant threat to reef 
health because residence times of flood sediment may be long when wave energy is low. 
Two time-series sediment traps (4.5-day intervals) and five tube traps were deployed in 
Hanalei Bay from June to September 2006 to characterize temporal and spatial variations 
in trapped-sediment quantity and composition, particularly during a flood event. Total 
elemental ratios of the silt+clay fractions of upland and trap sediment were compared to 
identify geochemical fingerprints of lower watershed regions; to distinguish flood and non-
flood sediments in traps; and to determine whether watershed sediment sources varied 
during flood events. Sediment discharged by a Hanalei River flood in August 2006 had a 
distinct Ba/Al ratio, and sediment delivered as the flood ended had elevated Cu/Al ratios 
compared to early- and non-flood trap sediment and to Hanalei River suspended sediment.

Talke, S. A., University of Washington, Seattle, USA, stalke@u.washington.edu;
Horner-Devine, A. R., University of Washington, Seattle, USA, arhd@u.washington.edu;
Chickadel, C., Applied Physics Laboratory, University of Washington, Seattle, USA, chick-

adel@apl.washington.edu
CHARACTERIZING COHERENT STRUCTURES IN AN ESTUARY USING IN-SITU 
AND REMOTE MEASUREMENTS
As part of the COHerent  STructures in Rivers and Estuaries eXperiment, (COHSTREX), 
we investigate the structure of internal waves and coherent vortices behind a rocky sill 
using a combination of in-situ measurements and remote sensing techniques.   Fluid 
shear and turbulent energy are estimated by bottom-mounted ADCP measurements, 
while high frequency (25 Hz) and high resolution (1.8 cm bin) acoustic backscatter from a 
Biosonics sensor detects the propagation of internal waves and coherent vortices past the 
sill.   Coherent vortices are simultaneously captured on the water surface using an aerially 
mounted infra-red camera which detects boils of cool, subsurface water impinging the 
warmer surface.   The location, growth rate and frequency of the surface boils are related 
to the in-situ flow field, vertical mixing processes, and the coherent structures observed in 
the acoustic backscatter.  The appearance of surface boils coincides with a local increase 
in turbulence production and the erosion of large stratification.  The measured fluid prop-
erties are compared to the results of a Kappa-epsilon turbulence model, and show that 
boils significantly alter the expected mixing field.  The ultimate goal is to relate the surface 
signature of boils to fundamental properties of the flow, e.g., roughness, depth, mixing, 
and fluid velocity, and thus obtain information from rivers and estuaries remotely.

Talley, L. D., Scripps Institution of Oceanography, UCSD, La Jolla, CA, USA, ltalley@ucsd.edu;
Sprintall, J., Scripps Institution of Oceanography, UCSD, La Jolla, CA, USA, jsprintall@

ucsd.edu;
McDonagh, E., National Oceanography Centre, Southampton, United Kingdom, elm@

noc.soton.ac.uk;

Swift, J. S., Scripps Institution of Oceanography, UCSD, La Jolla, CA, USA, jswift@ucsd.edu;
Mecking, S., University of Washington, Seattle, WA, USA, smecking@apl.washington.edu;
Bindoff, N., University of Tasmania, Hobart, Tasmania, Australia, n.bindoff@utas.edu.au
GLOBAL-SCALE, DECADAL CHANGES IN SALINITY AND OXYGEN BASED ON 
RECENT REPEAT HYDROGRAPHIC SECTIONS
Salinity and oxygen variations are examined from each ocean basin, using repeat hydro-
graphic data, including chlorofluorocarbons that provide time-scale information.  Results 
are considered with respect to basin-wide analyses of salinity and oxygen trends (Boyer 
et al., 2005; Garcia et al., 2005).   The upper ocean freshened in regions of fresher water 
(high latitudes and Pacific Ocean), and became saltier in more saline regions (subtropical 
latitudes and Atlantic Ocean), suggesting a strengthening of the normal atmospheric water 
transport. Reported oxygen decreases in the northern hemisphere mid-latitude ther-
moclines suggest a widespread slowing of thermocline ventilation (Emerson et al., 2004; 
Deutsch et al., 2005; Johnson and Gruber, 2006).  However, the upper thermoclines of all 
three southern basin subtropical gyres show increased oxygen, suggesting a increase in 
southern hemisphere circulation that could be related to recent observations of increased 
dynamic height and strengthened southern hemisphere westerlies.  These changes are 
shallower than the Antarctic Intermediate Water and within and above the Subantarctic 
Mode Water, which originate close to the Antarctic Circumpolar Current.  Both the salin-
ity and subtropical oxygen changes are consistent with anthropogenic change.

Tamura, H., Frontier Research Center for Global Change/ JAMSTEC, Yokohama, Japan, 
htamura@jamstec.go.jp;

Waseda, T., The University of Tokyo, Tokyo, Japan, waseda@naoe.t.u-tokyo.ac.jp;
Miyazawa, Y., Frontier Research Center for Global Change/ JAMSTEC, Yokohama, Japan, 

miyazawa@jamstec.go.jp;
Komatsu, K., National Research Institute of Fisheries Science/ Fisheries Research Agency, 

Yokohama, Japan, kosei@affrc.go.jp
THE VARIATION OF WAVE SPECTRAL SHAPE UNDER TYPHOON WIND 
FORCING INCLUDING WAVE-CURRENT INTERACTION
For the improved estimation of the wave spectra, numerical treatment of the nonlinear 
transfer function (Snl) is crucial because it controls the evolution of the spectral shape. 
The Discrete Interaction Approximation has been widely used for the computation of 
Snl, despite it is not able to properly calculate the Snl. To overcome this discrepancy, we 
implemented the SRIAM method for efficient and accurate computation of the Snl. In this 
work, we will present case studies of wave evolution under typhoon wind forcing in the 
Kuroshio region. Associated with the changes of the strong surface wind, characteristic 
zonal distribution of wave steepness appears ahead of the typhoon. Moreover, quasi-uni-
directional wave field can be seen outside the typhoon. From the perspective of wave-cur-
rent interaction, the Kuroshio also exerts significant influence on the variation of spectral 
shape. The wave spectral difference between the cases with and without current indicated 
that the changes of frequency bandwidth and the directional spreading occur inside the 
countercurrent region. These results indicate that the spectral shape is highly sensitive to 
the surface wind and current structures.

Tanaka, Y., The University of Tokyo, Tokyo, Japan, ya-tanaka@ori.u-tokyo.ac.jp;
Miyajima, T., The University of Tokyo, Tokyo, Japan, miyajima@ori.u-tokyo.ac.jp;
Koike, I., University of the Ryukyus, Tokyo, Japan, koike@jim.u-ryukyu.ac.jp;
Hayashibara, T., Seikai National Fisheries Research Institute, Ishigaki, Japan, hayat@fra.

affrc.go.jp;
Ogawa, H., The University of Tokyo, Tokyo, Japan, hogawa@ori.u-tokyo.ac.jp
EFFECTS OF NUTRIENT ENRICHMENT ON RELEASE OF DISSOLVED AND 
PARTICULATE ORGANIC MATTAR FROM REEF-BUILDING CORALS
Coral branches of Acropora pulchra were incubated in nutrient-enriched seawater (5 
µmol l-1 nitrate, 0.3 µmol l-1 phosphate) for 1-22 d, and effects of the nutrient enrichment 
on organic matter release from the corals have been investigated. Release rates of dissolved 
and particulate organic matter (DOM and POM) were measured by bottle incubations 
in gently stirred seawater for 5 h. The results have shown that the nutrient enrichment 
enhanced POM release rates per unit surface area of the corals at daytime, while the effect 
was not found for DOM. Symbiotic algal cells released from the host accounted for only 
10% of the released POM, but release rates of chl a were significantly correlated with those 
of the bulk POM . These suggest that symbiotic algae and other POM such as coral mucus 
were simultaneously released as a result of the nutrient enrichment. Inorganic nutrients 
have been considered to enhance symbiotic algal photosynthesis and conversely reduce 
coral calcification. This study has suggested that the imbalance between the two processes 
could be alleviated by POM release to the ambient seawater, rather than DOM.

Tanaka/Yukio, Y. T., JAMSTEC, YOKOHAMA, Japan, ytanaka@jamstec.go.jp;
Hasumi/Hiroyasu, H. H., Tokyo University, Kashiwa, Japan, hasumi@ccsr.u-tokyo.ac.jp
A ROLE OF MESOSCALE EDDIES IN THE FORMATION OF ANTARCTIC 
INTERMEDIATE WATER
Antarctic Intermediate Water (AAIW) formation mechanism is investigated by using an 
eddy resolving ocean model. It is found that eddy-induced transport plays an essential role 
in the formation of AAIW. A surface water with low potential vorticity (PV) in the Polar 
Frontal Zone of southeast Pacific spreads into Pacific subtropical gyre and also is fed into 
Malvinas Current through Drake Passage. This low PV water in Malvinas Current en-
counters Brazil Current at the Brazil-Malvinas confluence and is injected into the Atlantic 
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subtropical gyre by eddy-induced velocity. The downward residual-mean velocity, which 
is sum of the eddy-induced and usual Eulerian mean velocity, exceeds 3 x 10-5 m/s at the 
Brazil-Malvinas confluence. This strong downward transport may explain the formation 
of AAIW in the Atlantic subtropical gyre.

Tandon, A., UMass Dartmouth, Dartmouth, USA, atandon@umassd.edu;
Mahadevan, A., Boston University, Boston, USA, amala@bu.edu
INTERACTION OF FRONTOGENETIC AND WIND-FORCED INSTABILITIES AND 
THEIR EFFECT ON SUBMESOSCALE TRANSPORT AND MIXING
In the upper ocean, submesoscale, i.e. O(1) Rossby number, processes develop from wind-forced 
and frontal instabilities. We examine the dynamical characteristics of the flow and the lateral 
transport of tracers across fronts in numerical simulations where submesoscale processes are 
at play.  We find a correspondence between the conditions for submesoscale processes, such as 
large Ro and small Ri numbers, and diapycnal transport and mixing.  Frontal cusps or frontoge-
netic singularities are particularly where submesoscale conditions give rise to large ageostrophic 
velocities and rapid diapycnal transport. Rapid restratification can lead to horizontal spreading. 
The process of upper ocean re- and de-stratification via frontal instabilities and wind stress are 
discussed in the context of across-front exchange. Parameterizations should include both advec-
tive and diffusive effects to account for these processes.

Tang, C. L., Bedford Insitute of Oceanography, Dartmouth, Canada, tangc@mar.dfo-mpo.
gc.ca;

Perrie, W., Bedford Insitute of Oceanography, Dartmouth, Canada;
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Detracey, B. M., Bedford Insitute of Oceanography, Dartmouth, Canada;
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Toulany, B., Bedford Insitute of Oceanography, Dartmouth, Canada;
Smith, P. C., Bedford Insitute of Oceanography, Dartmouth, Canada
SURFACE CURRENTS INDUCED BY WAVES ON THE GRAND BANKS - A STUDY 
OF THE WAVE EFFECTS ON SURFACE CURRENTS
The effects of surface waves on surface currents are investigated using surface drifter data 
from the Grand Banks and a coupled current-wave-drifter model.  The theoretical basis of 
the study is Jenkins’theory of wave-current interaction in which wind-generated surface 
currents are modified by wind-wave and wave-current momentum transfers.  The total sur-
face current is the sum of the wave modified current, the Stokes drift and the tidal current.   
Jenkins’formulation was incorporated into the Princeton Ocean Model and applied to the 
Labrador Sea and the adjacent shelves.   The wave energy spectrum from WAVEWATCH 
III was used to calculate the momentum transfer and the Stokes drift.  A series of model 
experiments were conducted to simulate the drifter trajectories and examine the sensitiv-
ity of the simulations to model parameters.  The results show that the Stokes drift is the 
dominant wave effect, which increases the surface drift speeds by 35% and veers the cur-
rents toward the wind directions.   The net effect of wind-to-wave and wave-to-current 
momentum transfers reduces the surface speeds by a few percent.   A statistical analysis of 
the model currents and drifter data shows that the inclusion of the wave effects improves 
the model simulations significantly. A sensitivity study shows the model surface currents 
are most sensitive to the surface eddy viscosity and the wave energy spectra.

Tang, K. W., Virginia Institute of Marine Science, Gloucester Point, USA, kamtang@vims.edu;
Smith, W. O., Virginia Institute of Marine Science, Gloucester Point, USA, wos@vims.edu;
Elliott, D. T., Virginia Institute of Marine Science, Gloucester Point, USA, delliott@vims.edu;
Shields, A. R., Virginia Institute of Marine Science, Gloucester Point, USA, amy.r.shields@

gmail.com
IT’S GOOD TO BE BIG--- PHAEOCYSTIS ANTARTICA COLONY SIZE UNDER THE 
INFLUENCE OF ZOOPLANKTON GRAZERS
The haptophyte Phaeocystis antarctica forms extremely dense accumulations in the Ross Sea, 
Antarctica, and can account for over 60% of the region’s seasonal primary production. As 
with the northern Phaeocystis species, P. antarctica exists as solitary cells and mucilaginous 
colonies that differ by several orders of magnitude in size. Recent experiments with P. globosa 
suggested that colony formation is a defense mechanism against small grazers. As part of 
the ESCAP project we conducted incubation experiments at McMurdo Station during the 
austral summer using natural P. antarctica and zooplankton assemblages. Dialysis bags were 
used to separate P. antarctica and zooplankton in the incubators but allow exchange of dis-
solved chemicals. Geometric mean colony size decreased by 35% in the control, but increased 
by 30% in the presence of grazers even without physical contact. P. antarctica growth rate in 
terms of chlorophyll a or POC was unaffected, and it ranged 0.26 to 0.28 per day. While our 
observations support the notion that colony formation is a defense mechanism against graz-
ing, the cost of such mechanism, as predicted by defense theory, remains unknown.

Tanhua, T., IFM-GEOMAR, Kiel, Germany, ttanhua@ifm-geomar.de;
Jones, P. E., Bedford Institute of Oceanography, Bedford, Canada, JonesP@mar.dfo-mpo.
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Wallace, D., IFM-GEOMAR, Kiel, Germany, dwallace@ifm-geomar.de;
Anderson, L. G., University of GÃteborg, GÃteborg, Sweden, leifand@chem.gu.se

THE ARCTIC OCEAN SINK FOR ANTHROPOGENIC CO2
The concentration and inventory of anthropogenic CO2 (Cant) in the Arctic Ocean is 
poorly known despite its relatively large volume of well ventilated waters. We use a synthe-
sis of available CFC and SF6 measurements from close to ten thousand individual tracer 
samples to calculate the Arctic Ocean Cant inventory. For these calculations we have 
used the Transit Time Distribution (TTD) method, where the TTD is calculated from the 
tracer data, and then applied to the known atmospheric CO2 increase, assuming time-
invariant air-sea equilibrium of CO2, to calculate the oceanic Cant content. The Cant field 
is then integrated over the Arctic Ocean and the inventory is calculated. We find that the 
Arctic Ocean holds about 2 % of the global oceanic Cant inventory. We will show horizon-
tal distributions of Cant as well as depth integrated profiles from the individual basins.

Taniguchi, D. A., Scripps Institution of Oceanography, UCSD, San Diego, USA, datanigu@
ucsd.edu;

Landry, M. R., Scripps Institution of Oceanography, UCSD, San Diego, USA, mlandry@
ucsd.edu;

Taylor, A. G., Scripps Institution of Oceanography, UCSD, San Diego, USA, agtaylor@
coast.ucsd.edu

SIZE SPECTRA OF EUKARYOTIC NANO- AND MICROPLANKTON IN THE 
CALIFORNIA CURRENT ECOSYSTEM
We examined the size spectra of nano- and microplankton as a function of environmental 
variability in the California Current Ecosystem. Water samples were collected during May 
2006 at eight depths in five distinct water parcels, varying from eutrophic coastal water 
to oligotrophic open ocean. For each assemblage, heterotrophic and autotrophic protists 
were quantified and sized using digital image epifluorescence microscopy, and size spec-
tra were created as continuous distributions of exceedence. Among the different waters 
examined, auto- and heterotrophs show similar size spectral patterns in the mixed layer, 
which may be a general system characteristic. The spectra, however, diverge at depth, with 
larger heterotrophs and smaller autotrophs becoming proportionally more abundant at 
the base of the euphotic zone. Predator-prey dynamics underlying these size relationships 
are being explored experimentally and in food web models.

Taniguchi, M., Research Institute for Humanity and Nature (RIHN), Kyoto, Japan, ma-
koto@chikyu.ac.jp;
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Fujii, T., Nara University of Education, Nara, Japan
EFFECTS OF SUBMARINE GROUNDWATER DISCHARGE ON SEASHELL 
ECOSYSTEM IN THE COASTAL ZONE
Submarine groundwater discharge (SGD) is recognized as an important pathway from land 
to ocean, not only for water and dissolved material transports but also for ecosystem in the 
coastal zone.  Strontium isotope ratios of the seashell (clam and oyster) in Omaehama and 
Edajima, Japan, were analyzed to evaluate the ratio of fresh water component of SGD.  The 
relationships between the size/distribution numbers of the seashell and Sr isotope ratio 
were examined.  The seepage meters (for SGD flux), piezometers (for groundwater poten-
tial), optic fiber cable (for sea bottom temperature) and resistivity (fresh-salt water distribu-
tion) measurements had been also made to evaluate the flux and quality of the SGD.  The 
distribution numbers of the clam in Omaehama agreed with the magnitude of the fresh 
component of SGD.  The relationships between the size of the oyster and fresh water com-
ponent of SGD have been examined.  SGD may be one of the important geophysical and 
geochemical factors for the seashell ecosystem in the coastal zone.

Tankersley, R. A., Florida Institute of Technology, Melbourne, USA, rtankers@fit.edu;
Windsor, J. G., Florida Institute of Technology, Melbourne, USA, jwindsor@fit.edu;
Hanselman, J., Florida Institute of Technology, Melbourne, USA, jhanselman@fit.edu;
Medina, J., Florida Institute of Technology, Melbourne, USA, jmedina@fit.edu
TAKING IT TO THE STREETS: SEAS MOBILE LABORATORY EXPOSES STUDENTS 
TO OCEAN SCIENCE RESEARCH
To support inquiry-based field activities in local K-12 schools, Florida Tech recently 
purchased and renovated a 35 ft recreational vehicle that serves as a mobile labora-
tory (Science Exploration at Sea - SEAS Lab).  SEAS seeks to improve ocean literacy by 
exposing students to the tools and techniques used by marine scientists.  The lab also 
gives schools access to equipment and resources they would otherwise be unable to af-
ford. SEAS can accommodate up to 12 students and includes 22 ft of bench space, five 
computers, a GPS unit, filtered seawater, and a multi-sensor weather station. The lab also 
contains state-of-the-art research equipment for conducting experiments and analyzing 
samples at local field sites, including microscopes, balances, sampling gear, water test kits, 
multi-probe meters, and spectrophotometers. On-board computers have access to online 
resources, including real-time data available through Florida’s Coastal Ocean Observing 
System.  Imaging hardware and software associated with the microscopes enable students 
to capture and analyze still images and video. Three one-day modules focusing on coastal 
erosion, mangrove wetlands, and adaptations to intertidal environments are currently 
being developed and piloted.
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Tarrant, P. E., Arizona State University, Tempe, USA, philip.tarrant@asu.edu;
Neuer, S., Arizona State University, Tempe, USA, susanne.neuer@asu.edu
THE APPLICATION OF MODIS 250M DATA TO MONITOR ALGAL BLOOMS IN A 
SOUTHWESTERN US RESERVOIR SYSTEM
Monitoring ocean primary production using satellite data is well established in biological 
oceanography. Daily images from SeaWifs, MODIS and MERIS provide excellent temporal 
resolution, but the relatively coarse spatial resolution of these sensors makes the default 
ocean color products unsuitable for smaller inland bodies of water, which represent com-
plex optical scenarios. The ability to identify trends that precede cyanobacterial blooms or 
harmful algal blooms in lakes and reservoirs would provide those agencies responsible for 
monitoring water quality the opportunity to plan a response. We utilized the two MODIS 
250 meter bands (centered on 645nm and 856nm) to produce primary production esti-
mates for Roosevelt Lake, a 9698 ha reservoir in central Arizona. Using the relationship 
between field and satellite data we created a lake specific algorithm capable of estimating 
chlorophyll concentrations to within ± 25%. We hope that by using this algorithm we will 
be able to identify the trends preceding cyanobacterial blooms. One goal of this work has 
been to develop a simple process that can be used regularly by agency personnel as part of 
their overall water monitoring program.

Tauxe, K. S., Los Alamos Public Schools, Los Alamos, USA, kt@tauxe.net
INTRODUCING STUDENTS TO EXCITING CAREERS IN SEAGOING RESEARCH
Scientific ocean drilling has opened up a world of significant and exciting scientific discover-
ies. These discoveries have been made by and made possible by real scientists, technicians, 
drillers, mechanics, electronic technicians, editors and a host of other real live people! Ocean-
based scientific research is not often a topic for career days, but it is always provocative and 
engaging for students.  Much of the available information on this topic is oriented towards 
careers that require specialized schooling in science, but the approach in this presentation 
identifies a wide variety of shipboard jobs, many of which are accessible to the average stu-
dent. Through screening of video career interviews created on the D/V JOIDES Resolution 
and demonstration of use of the career profiles from the JOI Learning website, this presen-
tation will show how to pique student interest in sea-going careers. The presentation will 
include not only scientific fields and the excitement of travel and discovery, but illustrate how 
many different types of people and careers are essential to the scientific mission.

Taylor, A. G., Scripps Institution of Oceanography, La Jolla, USA, agtaylor@ucsd.edu;
Landry, M. R., Scripps Institution of Oceanography, La Jolla, USA, mlandry@ucsd.edu;
Selph, K. E., University of Hawaii/Department of Oceanography, Honolulu, USA, selph@
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CONTRASTING COASTAL AND OFFSHORE PHYTOPLANKTON COMMUNITIES 
WITHIN THE CALIFORNIA CURRENT ECOSYSTEM
Contrasting regions of the California Current Ecosystem (CCE) were studied during a 
CCE-LTER process cruise in May 2006 in the dynamic area off of Point Conception, CA.  
Picoplankton populations were analyzed by flow cytometry.  Nano- and microplankton 
were enumerated and sized using automated epifluorescence microscopy with digital 
image analysis and neural network cell identification.  Mean euphotic zone values of total 
autotrophic biomass varied from 7.5 to 1.7 g carbon m-2 from coastal to offshore regions, 
respectively.  Coastal upwelling and offshore oligotrophic stations also differed substan-
tially in biomass depth distributions, size dominance and C:Chl a ratios.  Contrasting 
regions in the CCE provide a significant opportunity to investigate how physical-chemical 
environmental conditions determine taxonomic composition, size structure and bio-opti-
cal properties of the plankton community.

Taylor, D. I., Massachusetts Water Resources Authority, Boston, USA, dtaylor@mwra.
state.mau.us

WASTEWATER DIVERSION, LARGE REDUCTIONS IN NUTRIENT LOADINGS, 
AND CHANGES TO THE BOSTON HARBOR WATER COLUMN
Diversion of wastewater discharges from Boston Harbor offshore in 2000 provided an op-
portunity to examine the impacts of a large, rapid reduction in nutrient loadings on a highly 
enriched temperate bay-estuary.  Before the diversion, loadings of total nitrogen (TN) to 
Boston Harbor were estimated by others to be among the highest reported for bays or estuar-
ies in the USA.  Diversion decreased TN and total phosphorus (TP) loadings to the Harbor 
by ca. 90%.  Numerous changes have been observed in the Harbor since diversion, including 
decreases in TN and TP concentrations, decreases in phytoplankton biomass and primary 
productivity, changes in phytoplankton community structure, and increases in bottom-water 
dissolved oxygen (DO).  For certain variables, e.g. TN and TP, the changes have been sus-
tained through all six years since diversion.  For others, e.g. the increases in bottom-water DO, 
the changes were largest during the first year, but have progressively decreased in size since.  
For still others, e.g. phytoplankton biomass, the changes have been seen during only certain 
years post-diversion, depending on the hydraulic residence time of the Harbor.

Taylor, G. T., Stony Brook University - SoMAS, Stony Brook, USA, gordon.taylor@stony-
brook.edu;
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TEMPORAL VARIABILITY IN MICROBIAL COMMUNITIES AND ACTIVITIES 
WITHIN THE PHYSICO-CHEMICAL CONTEXT OF THE CARIACO BASIN
Monthly to semi-annual observations collected for over a decade at the CARIACO time 
series illustrate that microbial inventories and heterotrophic productivity in the upper 100 
m vary 16 to 20-fold annually, similar to primary production but out of phase.  Microbial 
variables within the redoxcline (200-450 m) and in deeper anoxic waters vary over smaller 
ranges, and appear uncoupled from surface processes.  Recent phylogenetic analyses 
using FISH illustrate that bacterial community structure is also highly variable, suggesting 
that varying physico-chemical conditions favor different ecophysiotypes, thereby altering 
relative contributions of identifiable ribotypes to the community. Through times series 
and non-parametric statistical analyses, we explore how microbiological variables relate to 
physical, chemical and other biological variables, including upwelling intensity, water mass 
intrusions, nutrient inventories, DOC/POC, primary production, sources of mortality, 
and vertical fluxes of organic matter.

Taylor, K. A., University of Maryland Center for Environmental Science, Chesapeake 
Biological Laboratory, Solomons, USA, taylor@cbl.umces.edu;
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INVESTIGATING THE SOURCES AND TRANSPORT OF ORGANIC CARBON 
USING INTACT BACTERIAL HOPANOIDS
Intact bacteriohopanepolyols (BHPs) are pentacyclic triterpenoids with polyfunctional-
ized side chains found ubiquitously throughout the geosphere.  These structurally diverse 
compounds have been isolated as cell membrane lipids from a range of prokaryotes, in-
cluding methanotrophs, acetic acid bacteria, cyanobacteria, and purple non-sulfur bacte-
ria. Their recalcitrance allows intact BHPs to be considered as ideal biomarkers for tracing 
the input and movement of microbial derived organic carbon within estuarine and marine 
systems.  The Chesapeake Bay and Arctic Ocean are differing sedimentary environments 
with varied carbon sources and significant amounts of both marine and terrestrial derived 
organic carbon.  In transects of surface sediments from both systems, we determined the 
distribution of intact BHPs using atmospheric pressure chemical ionization liquid chro-
matography/multi-stage ion trap mass spectrometry (APCI-LC/MSn). This information is 
being integrated with a suite of lipid biomarkers to examine the carbon sources, transport 
and preservation in these two systems.
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OBSERVED OCEANIC RESPONSE UNDER HURRICANE IVAN
Current moorings with wave/tide gauges were deployed on the outer shelf and slope in 
the northeastern Gulf of Mexico. Fortuitously, Hurricane Ivan passed directly over these 
moorings.  Currents greater than 200 cm/s were measured. Strongest currents were found 
to the left of the hurricane path on the shelf but were to the right of the track on the slope. 
During Ivan’s approach, shelf currents followed Ekman dynamics with overlapping surface 
and bottom layers. As Ivan passed over the moorings, the shelf currents transitioned to 
a dominant surface boundary layer. Slope currents were wind driven near the surface at 
the onset of Ivan but deeper in the water column subinertial waves with characteristics 
of topographic Rossby waves and periods of 2-5 days were excited during Ivan’s passage. 
Near-inertial motion lasting for about 10 days was generated by the storm. A record wave 
height of 27.7 m and an extreme bottom scour of 0.36 m at 60 m water depth were mea-
sured.  Surface momentum transfer was calculated from measured currents and peaked at 
winds of 32 m/s before decreasing.

Teinturier, S., Laboratoire de Meteorologie Dynamique (CNRS), Ecole Normale 
Superieure (ENS), Paris, France, teinturier@lmd.ens.fr;
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ANOMALOUS FAST DRIFT OF A SURFACE-INTENSIFIED EDDY NEAR STEEP 
CONTINENTAL SLOPE
The first data sets of the EGYPT cruises in the eastern Mediterranean sea reveals a large 
meso-scale vortex traveling along the Libyo-Egyptian shelf. Surface drifters trajectories 
combined with a CTD transect quantifies the horizontal and the vertical structure of this 
surface-intensified anticyclone. The observed westward drift speed is significantly faster 
than expected from the beta-effect only. To investigate the eddy dynamic we used a two-
layer beta-plane model with steep continental slope and zonal boundary. An integral mo-
mentum balance for the upper layer is used to derive the vortex center velocity assuming 
a circular dome interface at the leading order. This approach reduces the problem to the 
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calculation of the deep-flow pattern, depending on the interface shape and topography. 
When the topographic slope beneath the eddy changes rapidly the most essential part of 
the deep-flow pattern is shifted offshore. The corresponding anticyclonic deep-flow feed-
back provides an additional along-slope propagation. This mechanism was also studied in 
laboratory experiments. A significant drift acceleration of anticyclonic vortices was found 
when a steep topography is introduced, in good agreement with the perturbation theory.

Tejada-Martinez, A. E., University of South Florida, Tampa, USA, aetejada@eng.usf.edu;
Gargett, A. E., Old Dominion University, Norfolk, USA, gargett@ccpo.odu.edu;
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ADCP MEASUREMENTS WITHIN A LARGE-EDDY SIMULATOR OF LANGMUIR 
TURBULENCE IN SHALLOW WATER
Observations with a vertical-beam acoustic Doppler current profiler (VADCP) off the 
coast of southern New Jersey have yielded detailed measurements of Langmuir turbulence 
in shallow water (A.E. Gargett and J.R. Wells, J. Fluid Mech. (2007), vol. 576, pp. 27-61). 
Furthermore, large-eddy simulations (LES) of Langmuir turbulence in shallow water (A.E. 
Tejada-Martinez and C.E. Grosch, J. Fluid Mech. (2007), vol. 576, pp. 63-108) have yielded 
results consistent with the observations. Recently, we have sampled the numerically com-
puted flow in the same fashion as the ADCP samples the flow in the field in order to assess 
spatial errors in estimates of Reynolds stress components based on ADCP measurements. 
We present results focusing on the accuracy of vertical velocity variance obtained from a 
standard 4-beam ADCP and a full-spread estimate of the vertical velocity. Results dem-
onstrate that errors are dependent on beam spread angle, intensity of the Langmuir cells 
characteristic of the turbulence, and orientation of the ADCP with respect to the cells.
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SEA SURFACE PCO2 AND AIR-SEA FLUX FIELDS OF THE NORTH ATLANTIC FOR 
2004 TO 2006 USING NEURAL NETWORKS
To improve estimates of seasonal to interannual variability in the CO2 air-sea flux, reliable 
maps of sea surface pCO2 are necessary. Applying neural networks, we show basin-wide 
monthly maps of North Atlantic sea surface pCO2 and air-sea fluxes for 2004 to 2006, includ-
ing seasonal and annual variability. Our dataset consists of underway measurements of sea 
surface pCO2, coincided with satellite chlorophyll a concentration, NCEP/NCAR reanalysis 
sea surface temperature, and FOAM mixed layer depth. Self Organizing Maps process 
multidimensional data with non-linear behavior. The algorithms partition available data into 
groups (neurons) of similar characteristics. The SOM, despite its resemblance to vector quan-
tization algorithms, has one important distinction: it applies a neighbourhood function, by 
which neurons nearby to the best-matching unit are updated when presented with the new 
datum. The end result is that neighbouring neurons have similar weight vectors. This feature 
enables the use of SOM for improved pattern recognition, when highly nonlinear relation-
ships are present. Coherence of presented maps confirms methods reliability and the pCO2 
fields’RMS between 8.8 and 13.2 µatm gives certain confidence to flux estimates 

Temmerman, S., University of Antwerpen, Wilrijk, Belgium, stijn.temmerman@ua.ac.be;
Bouma, T. J., Netherlands Institute of Ecology - Centre for Estuarine and Marine Ecology, 

Yerseke, Netherlands, t.bouma@nioo.knaw.nl;
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VEGETATION-FLOW INTERACTIONS IN COASTAL WETLANDS: 
IMPLICATIONS FOR LANDSCAPE SELF-ORGANISATION AND STORM SURGE 
PROPAGATION
Coastal vegetation, such as salt-marsh and mangrove vegetation, is generally regarded to 
slow down water flow, and hence to reduce erosion and storm surge propagation. Here we 
present contrasting insights from a spatial model, simulating dynamic feedbacks between 
vegetation, flow hydrodynamics and sedimentation-erosion. The model showed that 
scale-dependent feedbacks occur: within vegetation patches, flow velocities are reduced 
and sedimentation takes place, leading to less tidal inundation stress for plant growth; in 
between vegetation patches, the flow is concentrated, which may cause channel erosion 
and increased tidal inundation stress for plant growth. The model shows that these scale-
dependent feedbacks lead to the self-organized pattern of tidal wetlands, typically con-
sisting of elevated, vegetated platforms dissected by unvegetated channels. Surprisingly, 
model simulations of storm surge propagation indicate that peak water levels are increased 
when the storm surge propagates through this self-organized patchy vegetation, compared 
to simulations both without vegetation and with closed vegetation. Simulated peak water 
levels depend on the ratio between vegetated and unvegetated area. This finding has impli-
cations for the safety of coastal areas with degraded, patchy salt-marshes or mangroves.

ten Haaf, M. E., Utrecht University, Utrecht, Netherlands, m.tenhaaf@geo.uu.nl;
Hoekstra, P., Utrecht University, Utrecht, Netherlands, p.hoekstra@geo.uu.nl;
van Dongeren, A., WL| Delft Hydraulics, Delft, Netherlands, ap.vanDongeren@wldelft.nl;
van Ormondt, M., WL| Delft Hydraulics, Delft, Netherlands, M.vanOrmondt@wldelft.nl;
Oost, A. P., University of Utrecht, Utrecht, Netherlands, a.oost@geo.uu.nl
WASHOVER DEVELOPMENT ON MESOTIDAL BARRIER ISLANDS
The present study focuses on the decadal time scale morphological behaviour of wash-
overs in relation to the role of waves and currents as modelled by a Delft3D model for 
a typical Wadden Sea mesotidal barrier system. In general overwash is highly episodic 
(frequency 1/year), but occurs for decades at the same locations. Washovers have a long-
shore spacing of several hundred meters. The shape of the deposits is triangular, with 
cross-shore length >> width (normally less than 200m), due to confined flow by flanking 
dunes. Most washovers are incised by tidal creeks. Model computations of overwash 
demonstrate that flooding of the backshore, coastal dunes and (intertidal) marshes results 
from overwash from the seaward side and inundation in response to back-barrier water 
levels. Overwash-related discharge depends on nearshore water levels and varies with 
dune morphology.  A narrow (wide) overwash results in high (low) flow velocities of about 
2 m/s and enhances (reduces) the degree of inundation due to back-barrier flow. Flow 
contraction at the margins results in flow velocities that are up to 40 % larger than in the 
central part of the overwash. 

Tender, L. M., Naval Research Laboratory, Washington DC, USA, leonard.tender@nrl.
navy.mil

THE NAVY BUG (BENTHIC UNATTENDED GENERATOR)
Since 1999, my colleagues and I have been developing ocean microbial fuel cells for even-
tual Navy applications. I will present our most current results, describing deployments, 
lessons learned, crash and burns, and advancement of fundamental knowledge about how 
these devices work. 

Tenenbaum, D. R., University of Kalmar, Kalmar, Sweden, denise.tenanbaum@hik.se;
Salomon, P. S., University of Kalmar, Kalmar, Sweden, paulo.salomon@hik.se;
Granéli, E., University of Kalmar, Kalmar, Sweden, edna.graneli@hik.se
ESTIMATING THE INGESTION OF HETEROCAPSA TRIQUETRA (DINOPHYTA) 
CELLS BY PRYMNESIUM PARVUM (HAPTOPHYTA): A FLOW CYTOMETRY 
APPROACH
Prymnesium parvum and Heterocapsa triquetra cultures grown under nutrient-sufficient 
(NP), nitrogen-deficient (-N), and phosphorus-deficient (-P) conditions were mixed in 
a proportion of ca. 20 P. parvum to one H. triquetra and monitored alive over a 25-hour 
period in a flow cytometer. Cells from monocultures of both species were best distinguish-
able in a forward scattered light (cell size) vs. red fluorescence (cellular chlorophyll con-
tent) diagram. These signals were used to monitor the cultures after cells were mixed. The 
results showed a 10% decrease in event numbers inside the typical P. parvum region of the 
diagram within one to 4 hours (all treatments), and 50 (-N treatment) to 150% (-P and NP 
treatments) increase in event numbers inside the typical H. triquetra region within the 
first 3 hours, which is too fast to be assumed as growth. Temporal changes in event num-
bers within the two regions is interpreted as H. triquetra cells that were ingested by one 
or more P. parvum cells and/or several P. parvum cells attached to one or few H. triquetra 
cells. DRT has financial support from CAPES/Brazil.

Terbio, M. C., University of Guam/Mote Marine Laboratory, Mangilao, Guam, elleiram@
gmail.com;

Adams, A. J., Mote Marine Lab - CH Field Station, Saint James City, FL, USA, aadams@
mote.org

DETERMINING MOVEMENT PATTERNS OF SPAWNING SNOOK ON GULF 
BEACHES BY REMOTELY & MANUALLY TRACKING TAGGED SNOOK
The common snook, Centropomus undecimalis, is a tropical and subtropical, euryhaline, 
estuarine-dependent species abundant along coastal Florida and Texas in the U.S. Mature 
snook in Florida use beaches of the Gulf of Mexico and Atlantic Ocean for spawning, but 
comprehensive information on spatial and temporal distributions during spawning season 
is lacking. Spawning season of snook coincides with sporadic blooms of the naturally 
occurring dinoflagellate, Karenia brevis, which has similar abiotic requirements to spawn-
ing snook (salinity > 25ppt, temperature > XX), and blooms may negatively impact snook 
spawning success. PIT tags, T-anchor tags, and sonic tags were used to determine patterns 
of movement by mature snook during spawning season along Gulf of Mexico beaches 
near Charlotte Harbor, Florida (USA). Since no K. brevis bloom occurred in study Year 
1, data were used to establish typical movement patterns of mature snook. Tagged snook 
exhibited site fidelity and the majority did not swim across passes from island to island. 
Subsequent years of work will encompass blooms of K. brevis, and determine the impacts 
of blooms on snook spawning and habitat use patterns.

Terwisscha van Scheltinga, A. D., Utrecht University, Utrecht, Netherlands, a.d.terwisscha-
vanscheltinga@phys.uu.nl;

Van Leeuwen, P. J., Utrecht University, Utrecht, Netherlands, p.j.vanleeuwen@phys.uu.nl
IMPROVING SEA-ICE-OCEAN DYNAMICS USING A LOCAL SIR FILTER
The modelling of sea-ice (thermo-)dynamics and sea-ice-ocean interaction has proven to 
be difficult due to the highly nonlinear visco-elastic properties of the sea-ice. In sea-ice-
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ocean models the sea-ice dynamics is modeled by a momentum balance, which includes 
a constitutive law that relates the ice stress to the strain rate and sea-ice strength. This law 
requires a parameterization for the sea-ice thickness distribution and sea-ice strength. 
Most models use simple formulations with spatially constant empirical parameters, which 
is known to be insufficient in most cases. An improvement is to allow for spatially varying 
parameters and using data-assimiltation to estimate these parameters from observations. 
We present results of an estimation of local values of a crucial parameter, p*, using a lo-
cal SIR filter to assimilate satellite observations and detailed in-situ observations of sea 
ice parameters into the high-resolution finite-element ocean model FEOM of the Arctic 
Ocean. The model is forced by high-resolution atmospheric variables. Furthermore, on a 
higher level, optimal parameterization formulations of the sea-ice thickness distribution 
and strength are determined using this highly detailed observation set.

Tessler, Z. D., Columbia University, New York, USA, ztessler@ldeo.columbia.edu;
Gordon, A. L., Columbia University, New York, USA, agordon@ldeo.columbia.edu
OBSERVATIONS ON THE TRANSPORT AND STRUCTURE OF THE PANAY 
STRAIT OVERFLOW
The Philippine Archipelago is composed of deep ocean basins, interconnected by a net-
work of straits. The renewal of the deep waters of the Sulu Sea from the South China Sea 
by way of spillover within the Panay Strait was measured in June 2007. Moored ADCP 
and an array of lowered ADCP stations observed strong bottom intensified overflow into 
the Sulu Sea. The mean transport is estimated to be 0.31 Sv, with the maximum and mini-
mum transports during the ~3 week deployment at 0.52 Sv and 0.11 Sv, respectively, and 
coinciding with spring tides. The estimated residence time of the sub-sill waters within the 
Sulu Sea is ~50 years. Downstream of the overflow we observed flow toward the sill at a 
depth of ~600m, just below sill depth.  This counter-current may be induced by entrain-
ment of ambient water into the dense overflow. Substantial geothermal heating influences 
stratification within the deep Sulu Sea.

TEW, K. S., National Museum of Marine Biology- Aquarium, Checheng, Taiwan ROC, 
tewks@nmmba.gov.tw;
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Meng, P. J., National Museum of Marine Biology- Aquarium
PICOPLANKTON ABUNDANCE AND DIVERSITY IN A HYPER-EUTROPHIC LAGOON
Picoplankton (cells with a diameter of 0.2-3 µm) is the dominant contributors to both 
primary production and biomass in the ocean. Most of the studies on picoplankton were 
conducted in the oligotrophic open sea but few in the eutrophic area. In this study, we 
investigated different picoplankton populations (Synechococcus, Prochlorococcus and 
picoeukaryotes) and their correlation with environmental factors (temperature, NO 3, NH 
4, PO 4, and total Chl a) in a hyper-eutrophic marine coastal lagoon (Dapeng Bay, Taiwan). 
We also used small subunit ribosomal DNA (18S rDNA) gene sequence to investigate 
the genetic diversity of picoeukaryotes in this area. The results show that all three pico-
plankton populations varied seasonally, and were significantly influenced by PO 4 con-
centrations. Picoeukaryotes diversity included Alveolates, Stramenopiles, Haptophyceae, 
Viridiplantae and Metazoa. Among them Stramenopiles and Metazoa were the dominant 
ones. Some of the sequences represented previously unknown marine species. Overall the 
study shows that picoplankton abundance in the eutrophic area was high, however the 
diversity was relatively low as compared to other parts of the world.

Thibodeau, B., GEOTOP-UQÃ€M-McGill, Montréal, Canada, thibodeau.benoit@cour-
rier.uqam.ca;
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A SEVERE NITROGEN DEFICIT IN THE LOWER ST. LAWRENCE ESTUARY: THE 
IMPORTANCE OF BENTHIC NITRATE ELIMINATION
Water column nutrient concentration and benthic fluxes were measured in the LSLE and 
the Gulf of St. Lawrence in order to understand nutrient budgets in the SL system and 
their potential link to hypoxia the LSLE bottom waters. Using N* as an integrative tracer 
of the balance between N inputs and losses, we observed a severe nitrate deficit (i.e., low 
N*) in and around the hypoxic zone, indicating active nitrate elimination in the deep 
LSLE. The St. Lawrence River is characterized by high N*, suggesting important riverine 
N input from the watershed. Benthic N fluxes were calculated from pore water concen-
tration gradients. Nitrate fluxes into the sediments were significantly higher in the LSLE 
(115-184 µmol*m-2*day-1) compared to the Gulf (84-95 µmol*m-2*day-1), suggesting 
that hypoxic bottom waters enhance benthic denitrification rates. Benthic O2 fluxes were 
measured using micro-electrodes, and could be used to estimate the rate of nitrate loss 
due to coupled nitrification-denitrification. Estimates of total denitrification rates were 4 
to 5 times higher than diffusive nitrate fluxes, highlighting the important role of nitrifica-
tion-denitrification coupling as major N elimination pathway in the LSLE sediments.
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WORMS AND GLOBAL CHANGE: WHY COULD CLIMATIC CHANGES ALTER 
MARINE POPULATION CONNECTIVITY AT DIFFERENT TEMPORAL SCALES?
For most marine invertebrates, dispersal plays a significant role on populations’dynamics, 
biogeography and speciation. In this context, the present work highlights the influence of 
both previous and present climatic changes on the connectivity of marine populations, 
focusing on the past demography and the actual distribution patterns of three polychaetes 
species in the NE Atlantic. First, molecular studies show a strong phylogeographic break 
along the Lusitanian/Boreal biogeographic transition zone. Second, the actual impact 
of climatic changes on larval phenology (spawning period, planktonic larval duration) is 
assessed from the analysis of Continuous Plankton Recorder data in the English Channel 
and the Bay of Biscay over the last 4 decades. Third, a 3-dimensional bio-physical model 
of the study area is developed, including a  Lagrangian dispersal procedure with specific 
larval behaviour, to explore how complex seasonal hydrodynamic features (e.g. gyres, 
upwellings) could alter larval dispersal and connectivity: dispersal kernels and connectivity 
matrices for several climatic scenarios are analyzed as a function of spawning release dates 
and larval durations.

Thistle, D., Florida State University, Tallahassee, USA, thistle@ocean.fsu.edu;
Eckman, J. E., Office of Naval Research, Washington, D.C., USA, eckmanj@onr.navy.mil
LARGE, MOTILE EPIFAUNA INTERACT STRONGLY WITH HARPACTICOID 
COPEPODS AND POLYCHAETES AT A BATHYAL SITE
The strengths of interactions in deep-sea-sediment communities are poorly known.  
Large, motile epifauna (= LME), such as sea cucumbers, occur in the deep sea and have 
the potential to interact strongly with the infauna.  Off southern California at 780 m 
depth, we excluded the LME from five 75-cm by 75-cm plots with cages.  After 143 days, 
we sampled these plots and five plots of the same size paired with them as controls.  The 
abundances of harpacticoid copepods and polychaetes were significantly lower in cages 
than in controls.  In three cages, the nematodes and kinorhynchs were dramatically less 
abundant than in paired controls.  The results suggest that the LME ordinarily affects the 
infaunal assemblage in such a way that harpacticoids and polychaetes (and perhaps nema-
todes and kinorhynchs) can maintain higher abundances than they can in the absence 
of LME, indicating that strong interactions can influence the organization of deep-sea 
sediment communities.  In a multivariate analysis of environmental parameters, cage and 
control samples were intermixed, so how the LME transmit their effect is not clear.

Thoma, J. N., University of Louisiana-Lafayette, Lafayette, USA, jana.thoma@louisiana.edu;
France, S. C., University of Louisiana-Lafayette, Lafayette, USA, france@louisiana.edu
BIOGEOGRAPHY OF THE OCTOCORAL GENUS PARAMURICEA ON ATLANTIC 
SEAMOUNTS: EVIDENCE FOR MULTIPLE INVASIONS OF THE NORTHWESTERN 
ATLANTIC DEEP SEA?
The Corner Rise and New England seamount chains extend north-westerly from the 
mid-Atlantic ridge to the North American continental margin. To understand the bioge-
ography of the deep-sea fauna in this region, we collected 78 octocoral colonies (genus 
Paramuricea Kölliker, 1865) from depths between 220-2200 m spanning these seamounts 
and two locations on the continental margin (Oceanographer Canyon; Gulf of Maine). 
DNA sequencing of the mitochondrial msh1 gene reveals four haplotypes (denoted A-D) 
and suggests three or four species. Type C is the most geographically widespread, span-
ning the continental margin seamounts to the easternmost seamounts, and is the only 
haplotype observed on the isolated, off-chain Muir Seamount. Type B has a similar dis-
tribution to C but does not extend as far west or south. Haplotypes A & D, evolutionarily 
the most recently derived, are associated with continental margin habitats; all colonies 
sampled from the continental slope are type A. Haplotypes A & D are more closely re-
lated to a haplotype from Hawaii than to B or C, suggesting possible multiple invasions of 
Paramuricea species into the western North Atlantic deep sea.

Thomas, A. C., University of Maine, Orono, USA, thomas@maine.edu;
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COMPARISONS OF CHLOROPHYLL VARIABILITY BETWEEN THE CALIFORNIA 
AND HUMBOLDT CURRENT SYSTEMS: LINKAGES TO LOCAL VERSUS NON-
LOCAL FORCING
Ten years (Sept 1997 - Aug 2007) of SeaWiFS satellite data over the California and Humboldt 
Current Systems are used to quantify interannual variability of chlorophyll concentrations. 
Variability is characterized as both biomass anomalies and as shifts in underlying temporal 
variance structure quantified and isolated with wavelet analysis. Dominant patterns in each 
system are summarized first as EOF decompositions. As a function of latitude, concentrations 
averaged over the 100km closest to the coast capture the majority of upwelling and shelf-re-
lated chlorophyll biomass anomaly variability.  Maximum negative anomalies are associated 
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with the 97-98 El Nino, strongest off Peru, central Chile and the U.S. Pacific Northwest. 
Strongest positive anomalies are in 2001-2002 and in late 2005 in the California Current, 
and in 2002-2004 off Peru and 1998-2000 off central Chile. We isolate strongest temporal 
chlorophyll variance within specific frequency bands and as a function of cross-shelf distance. 
Dominant interannual signals of both biomass anomaly and temporal variance are compared 
first to each other and then to concurrent local wind forcing and basin-scale climate-related 
signals to gauge the importance of local versus non-local forcing.

Thomas, L. N., Woods Hole Oceanographic Institution, Woods Hole, USA, lthomas@
whoi.edu;

Ferrari, R., Massachusetts Institute of Technology, Boston, USA, rferrari@mit.edu
FRICTION, FRONTOGENESIS AND THE STRATIFICATION OF THE OCEAN 
SURFACE MIXED LAYER
The generation and destruction of stratification in the surface mixed layer of the ocean is 
traditionally understood to result from vertical turbulent transport of buoyancy and mo-
mentum driven by air-sea fluxes and stresses. However the magnitude and penetration of 
vertical fluxes is strongly modified by horizontal gradients in buoyancy and momentum.  
A classical example is the strong restratification resulting from frontogenesis in regions 
of confluent flow. In this presentation it will be shown that frictional forces acting on a 
baroclinic current can also modify the stratification by driving Ekman flows that differen-
tially advect density. Scalings are constructed for the relative importance of friction versus 
frontogenesis in the restratification of the mixed layer. High resolution numerical simula-
tions of mixed layer fronts forced by both wind-stress and confluence are performed to 
test the scalings. Both the simulations and scalings suggest that for wind-stress magni-
tudes,  mixed layer depths, cross-front density gradients, and confluence typical of the 
ocean, wind-induced friction is as or more important as frontogenesis in the modification 
of the stratification of the upper ocean.
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STABLE CARBON ISOTOPE DISCRIMINATION BY FORM IC RUBISCO FROM THE 
METABOLICALLY VERSATILE BACTERIUM RHODOBACTER SPHAEROIDES
A major factor influencing δ 13C values of autotroph biomass is the degree to which the 
enzyme(s) catalyzing carbon fixation discriminate against 13C. For autotrophs using the 
Calvin cycle, the primary carboxylase is RubisCO, of which six forms exist (IA-ID, II, and 
III). Despite the diversity of these enzymes, an ε value of ~25‰ is commonly assumed 
for modeling studies. ε values (={[12k /13k] − 1} × 1000) have been published for form IA, 
IB, and II enzymes, but not form IC and ID, which are particularly relevant to marine 
and aquatic habitats, based on their presence in many algae and nitrifiers. The substrate 
depletion method was used to determine ε values for form IC RubisCO from Rhodobacter 
sphaeroides. The ε value was determined to be 22.9‰, which is within the low end of the 
range measured for form IA and IB enzymes (22-29‰) but greater than ID enzymes (12-
19‰, unpubl.). Sampling the full phylogenetic breadth of RubisCOs for isotopic discrimi-
nation makes it possible to constrain the range of δ 13C values of organisms fixing carbon 
via the Calvin cycle.

Thomas, R. C., HDR Engineering, Inc., Corpus Christi, USA, robert.thomas@hdrinc.com;
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PRACTICAL APPLICATIONS FOR NUMERICAL MODELING IN SALT MARSH 
DESIGN, TEXAS GULF COAST
Numerical models can be applied in the design process to assess the function of designed 
salt marshes on the Texas Gulf Coast prior to construction.  Although analysis of geo-
morphology is often not rigorously modeled because of financial and/or time constraints, 
it is important in areas such as the Texas coast where relative sea level rise (RSLR) is 
greater than the average rate of sediment deposition.  Circulation modeling of proposed 
marsh designs helps assess tidal exchange and flushing via tidal conveyances such as 
channels and ponds within the marsh complex, but only provides qualitative informa-
tion about morphology.  Morphologic predictions are inferred from circulation modeling 
but may not be accurate enough to predict survivability of the marsh against RSLR. This 
presentation will discuss analyses of designed salt marsh systems both before and after 
construction including methods to analyze circulation, sediment transport, and morphol-
ogy.  Lessons learned about the practical value of numerical modeling of designed marsh 
systems on the Texas and Louisiana coast will conclude the presentation with emphasis on 
future research needs from the point of view of a practicing coastal engineer.
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SURFACE DRIFTERS AND TOPOGRAPHY AT THE TIP OF THE ANTARCTIC 
PENINSULA
Near the tip of the Antarctic Peninsula, topographically-forced frontal jets are important 
in transporting nutrients and krill larvae from source regions on the continental shelf into 
the Antarctic Circumpolar Current.  However, our understanding of the circulation in 
this region is limited due to the effects of complex topographical features, the confluence 
of the jets with the Antarctic Circumpolar Current and a scarcity of observational data.In 
February 2007, 40 surface drifters were deployed along a section extending from the tip of 
the Antarctic Peninsula across the continental shelf and slope into the deep Weddell Sea.  
The fine spacing of the drifters, ~5 km over the shelf break and ~10 km over the continen-
tal slope, has enabled the identification of previously unresolved features of the surface 
circulation including a series of narrow frontal currents, topographically-controlled 
standing eddies and regions of strong lateral shear.  Through the use of simplified models 
of the flow field, we investigate how physical mechanisms such as potential vorticity con-
servation and tidal forcing influence tracer transport in this region, especially in governing 
cross-topography exchanges.
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THE BIOGEOCHEMISTRY OF MODERN OOIDS: ASSESSING THE ROLE OF 
MICROBES IN OOID FORMATION
The origin of ooids remains elusive and controversial despite their geologic and economic 
significance. This study draws upon microscopy, organic and inorganic geochemistry, iso-
tope geochemistry, biological pigments, and molecular biology to help resolve this ques-
tion. The integrated results suggest photoautotrophy and sulfur metabolisms are intimate-
ly linked to the carbonate precipitation. The 16S rDNA analysis of 51 clones shows that 
the ooid sample from Joulters Cay, Bahamas contained at least nine prokaryotic phyla (in 
order of clone abundance): Proteobacteria, Actinobacteria, Acidobacteria, Planctomycetes, 
Bacteroidetes, Cyanobacteria, Chloroflexi, Verrucomicrobia, and Spirochaetes. In these 
phyla, possible calcifiers include the Ectothiorhodospiraceae family, Desulfobacteraceae 
family, Rhizobiales order, Synechococcus genus and Chloroflexi phylum. Isotopic data 
confirms the influence of the photosynthesizing taxa that utilize the RuBisCO pathway, 
such as Cyanobacteria and Chloroflexi. However, the depleted Î´13C of solid phase car-
bonate suggests that the heterotrophic bacteria contribute more to calcification, such as 
our identified sulfate-reducing and sulfide-oxidizing bacteria. This tight sulfur cycle is sup-
ported the extremely negative Î´34S value (-18â€ ). We propose a model of ooid formation 
requiring a diverse redox-dependent microbial consortium at the site of calcification.

Thompson, L., University of Washington, Seattle, USA, luanne@u.washington.edu;
Kelly, K. A., University of Washington, Seattle, USA, kkelly@apl.washington.edu;
McClean, J., Scripps Institution of Oceanography, La Jolla, USA, jmcclean@ucsd.edu;
Greiner, E., Mercator Ocean, Toulouse, France, egreiner@mercator-ocean.fr
USING HIGH RESOLUTION PROGNOSTIC AND ASSIMILATIVE MODELS OF 
THE NORTH ATLANTIC TO EXAMINE THE ROLE OF THE GULF STREAM IN 
INTERANNUAL CHANGES IN HEAT TRANSPORT
A 1/10th of a degree prognostic ocean model and a 1/3 of a degree assimilative model of 
the North Atlantic is used to evaluate the propagation of transport and heat anomalies 
from the subtropical gyre to the subpolar gyre through the Gulf Stream Extension and 
recirculation and around the Northwest Corner.  The prognostic model (POP, Parallel 
Ocean Program) is run from 1980 to 1999 in the North Atlantic with daily forcing based 
on NCEP forecast winds (National Center for Environmental Prediction) with relax-
ation to observations at the Northern and Southern Boundary.  The assimilative model 
(MERA11) is a reanalysis from 1992 to 2002 that assimilates a variety of observational data 
and is forced by ECMWF ERA 40 winds and was performed by the MERCATOR group.  
The assimilative model along with altimetry observations are used to evaluate the fidelity 
of the high resolution model. The reanalysis product shows evidence for warm anomalies 
propagating from the subtropical to subpolar gyre.  Interannual variability of the upper 
ocean heat content in the prognostic model does not reproduce that in the observation, 
but because the model physics are internally consistent, it can be used to evaluate whether 
and how anomalies of mass and heat enter the Gulf Stream extension and remain coher-
ent into the subpolar gyre.

Thompson, W. E., Old Dominion University, Norfolk, USA, wethomps@odu.edu;
Jones, C. M., Old Dominion University, Norfolk, USA, cjones@odu.edu;
Smith, N. B., Texas Parks and Wildlife Department, Heart of the Hills Fisheries Science 

Center, Ingram, USA, nate.smith@tpwd.state.tx.us
USING STABLE ISOTOPES TO QUANTIFY DIFFERENTIAL VITAL RATES AND AS 
A MEASURE OF HABITAT QUALITY
Habitat quality is a important measure for the determination of essential fish habitat. 
There is no standard measure, nor method, for the quantification of habitat quality. 
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The most often used measures are abundance, growth, and survival. Survival is the best 
measure yet also the most difficult to quantify. Therefore the use of growth as a proxy for 
survival is often the best alternative. Biotic factors, which regulate differential growth, 
can be divided into two major schools of thought: top-down (predation) and bottom-up 
(food quality/quantity). We examined the growth of juvenile spotted seatrout on seagrass 
beds in Chesapeake Bay to determine whether observed differences in juvenile growth 
were related to bottom-up (diet) influences. We used stable isotopes and stomach con-
tents to conduct a preliminary analysis of bottom-up control on juvenile spotted seatrout 
growth in the Bay. We found significant differences in carbon sources among the beds, 
and also provide evidence that in some beds fish may be feeding at different trophic levels.  
Prelimenary stomach content analysis shows some differences in diet which may be re-
flected in the nitrogen isotope signatures.

Thomson, J. M., University of Washington, Seattle, USA, jthomson@apl.washington.edu;
Jessup, A. T., University of Washington, Seattle, USA, jessup@apl.washington.edu
REMOTE ESTIMATION AND VALIDATION OF WAVE-BREAKING ENERGY 
DISSIPATION
Recent observations suggest that the strength of breaking surface waves can be quanti-
fied remotely.  Specifically, simultaneous remote and in situ measurements of breaking 
waves are used to test the Duncan-Phillips formulation for spectral energy dissipation.  
Visible and infrared images are used to calculate the distribution of whitecaps on Lake 
Washington, where swell and other motions can be neglected and in situ measurements 
are collocated for direct comparison.  The images are processed using a new method in 
which the frequency-wavenumber spectrum is mapped to a distribution of crest speeds 
and event biasing is avoided.  Both the breaking rates and the dissipation trends obtained 
remotely are consistent with in situ measurements.  In addition to the passive imagery, 
active infrared measurements are used to demonstrate the importance of microbreakers, 
which do not generate foam but do contribute to the total dissipation.

Thor, P., GÃteborg University, Dept. of Marine Ecology, Fiskebäckckil, Sweden, peter.
thor@marecol.gu.se

ASSESSING ZOOPLANKTON PREY SELECTIVITY USING REAL TIME PCR 
QUANTIFICATION OF PREY DNA
Due to high predation pressure zooplankton prey selectivity is a major modulator of 
phytoplankton biodiversity. In the past, the general consensus has been that planktonic 
consumers are mere passive filter-feeders or only in some cases able to switch between 
different feeding modes. Only recently have we turned our attention to prey selectivity and 
trophic niche differentiation in marine zooplankton. We have tested a method for mea-
surements of prey selectivity by quantification of prey DNA in copepod guts by real-time 
PCR. Primers and fluoroscent oligonucleotide probes targeting LSU ribosomal DNA have 
been generated and successfully tested for functionality and species specificity in different 
phytoplankton species regularly used in laboratory grazing experiments. These probes 
were then used in mixed grazing experiments using a protocol, which allows calculation of 
selectivity indices without absolute quantification of number of algal cells in the copepod 
guts. The protocol employs the concentration ratios of target DNA sequences in water and 
guts compared to non-absolute standard curves for all algal species. In tests, this method 
looked promising as an instrument to measure prey selectivity.
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SEASONALITY IN CARBON BIOGEOCHEMISTRY AND INFLUENCE OF NET 
ECOSYSTEM PRODUCTION ON CO2 SUPERSATURATION IN EUTROPHIC 
COCHIN ESTUARY, INDIA
The seasonality in carbon biogeochemistry and the influence of net ecosystem produc-
tion (NEP) on CO2supersaturation was assessed in the eutrophic Cochin estuary on the 
southwest coast of India. Dissolved organic carbon dominated total organic carbon and 
their ratio to particulate organic carbon ranged between 1 and 5. Increase in the dissolved 
inorganic carbon (DIC) to organic carbon ratio with suspended particulate matter sug-
gests that the maximum turbidity zones could be potential sites for respiration of organic 
carbon. The community respiration (R) was consistently higher than primary production 
(P), whereas bacterial respiration contributed ± 20 % of R, suggesting strong heterotrophy 
(NEP < 1). NEP increased sharply from pre-monsoon (− 84 ± 91 mgCm-3d-1) to monsoon 
(− 171 ± 147mgCm-3d-1), supporting production of excess CO2 (ECO2). The increase in 
ECO2 was correspondingly 6 ∙ 6 ± 7 ∙ 5 % to 21 ∙ 9 ± 13 ∙ 4 % of DIC. Strong relationship 
between ECO2 and apparent oxygen utilization (P < 0 ∙ 001) indicates that respiration is 
a major factor for CO2supersaturation (up to 19 times). Our studies suggest that Cochin 
estuary sustains net heterotrophy all the year round and hence, is a potential source of 
CO2 to the atmosphere.

Thronson, A. M., Texas A&M University, Galveston, TX, USA, amandathronson@hot-
mail.com;
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HOW WILL CHANGES IN FRESHWATER INFLOW (FREQUENCY VERSUS 
MAGNITUDE) IMPACT THE ECOSYSTEM HEALTH OF GALVESTON BAY?
With a rapidly expanding urban population in Texas coastal municipalities, water regula-
tors and managers are faced with the challenge of meeting human needs, potentially 
by freshwater diversions, while maintaining critical freshwater inflows to estuaries to 
preserve their overall health. We used a flow-through boat-mounted Dataflow unit and 
a PHYTO-PAM (Phytoplankton Pulse Amplitude Modulated fluorometer) to map vari-
ous water quality parameters and primary productivity respectively across Galveston Bay 
throughout 2006. Tightly gridded transects took two days to complete. An integrated GPS 
allowed us to reference all measurements for each variable. Discrete water samples were 
collected for nutrient analysis and light/dark bottle primary productivity measurements. 
We found complex relationships between the freshwater inflow (frequency, magnitude), 
water quality (temperature, salinity, dissolved organic matter, chlorophyll, nutrients) and 
phytoplankton responses (productivity, community structure).  Spatial and temporal pat-
terns were deconvoluted with seasonality and the magnitude of a freshwater inflow event 
being the two principal driving factors regulating primary productivity. Understanding 
these relationships will provide scientists and regulators with information to assess estuary 
health in Galveston Bay as well as other estuaries along the Texas coast.

Thunell, R. C., University of South Carolina, Columbia, USA, thunell@geol.sc.edu;
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SILICON CYCLING IN THE CARIACO BASIN, VENEZUELA: SEASONAL VARIABILITY 
IN SILICATE AVAILABILITY AND THE SI:C:N COMPOSITION OF SINKING PARTICLES
A nine-year time series of water column and sediment trap measurements was used to ex-
amine silicon cycling within the Cariaco Basin. Opal production rates as high as 50 mmol 
Si m-2 d-1 occur during winter-spring upwelling. However, even during upwelling, surface 
waters tend to be depleted in both Si(OH)4= and NO3- as a result of rapid utilization. 
Surface waters during the upwelling period are marked by Si(OH)4=:NO3- and Si* values 
less than one, conditions which may restrict diatom production. During non-upwelling 
conditions, Si(OH)4=:NO3- ratios in the upper 50 m exceed 10, implying that nitrate is 
limiting production. Particles collected at 150 m depth have average Si:C and Si:N values 
of 0.17 ±0.01 and 1.14 ±0.10, respectively. These ratios increase with depth to 400 m and 
then remain relatively constant. Similar depth-dependent changes in these ratios are seen 
in surface sediments from the basin. Seasonally, particulate Si:C and Si:N are highest when 
upwelling is most intense, while both ratios decrease to their lowest values during sum-
mer-fall. High Si:N ratios (~3.0) during upwelling are similar to values observed in areas 
where Fe-limitation occurs.

Thurnherr, A. M., Lamont-Doherty Earth Observatory, Palisades, USA, athurnherr@
yahoo.com

OVERFLOW OBSERVATIONS ON THE MID-ATLANTIC RIDGE
Observational evidence suggests that there are tens of thousands of overflows located in 
canyons on the global mid-ocean ridge system. The high levels of diapycnal mixing associ-
ated with these overflows makes them important for the abyssal buoyancy budget and, 
hence, for the global overturning circulation and for the Earth’s climate. In recent years, 
a variety of physical oceanographic data have been collected at several such overflows 
on the Mid-Atlantic Ridge. Common characteristics include hydrographic evidence for 
“Bernoulli suction” upstream of the sills, gravity currents downstream of the sills, hydrau-
lic transitions, as well as lee waves. While the kinetic energy near the sills is typically domi-
nated by the (quasi-steady) overflow currents, there is  significant variability, especially 
at tidal frequencies. At distances greater than a few kilometers from the sills, the tides 
usually dominate the kinetic energy. There are several well known processes associated 
with overflows that can account for the high levels of diapycnal mixing observed there, 
including interfacial shear instabilities, hydraulic jumps and breaking lee waves. However, 
the thickest layers of static instability in the water column near two different overflows 
extending over more than 100m were observed upstream of the sills, suggesting a hitherto 
undescribed mechanism probably associated with temporal variability.

Thurston, W., University of Leeds, Leeds, United Kingdom, w.thurston@see.leeds.ac.uk;
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OBSERVATIONS OF THE EFFECTS OF TURBULENCE ON PARTICLE SIZE 
DISTRIBUTIONS IN AN ESTUARINE BOTTOM BOUNDARY LAYER
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Estuarine bottom boundary layers (bbl’s) are an area of intense interest to physical oceanog-
raphers. It is here that maximum levels of turbulence are found, due to high stress and shear 
rates. Sediment erosion and deposition also occurs in the bbl. The magnitude of turbulence 
is critical in determining the vertical flux of suspended particulate matter (SPM) and in the 
presence of cohesive particles the degree of flocculation as well. Here we present continu-
ous, concurrent observations of dynamics and SPM performed in the bbl of a macrotidal 
estuary during a 24 day period. The balance of turbulent kinetic energy is considered, in 
conjunction with variations in the concentration and size distribution of the SPM and its 
relationship with the turbulent shear rate. Both the turbulence and the SPM are found to 
vary over a number of tidal frequencies in addition to exhibiting a tidal asymmetry. Possible 
explanations for these findings are suggested and their implications considered.

Tiahlo, M., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, matt.tiahlo@
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PRIMARY PRODUCTION IN THE NORTHWESTERN SARGASSO SEA: 19 YEARS 
OF DATA FROM THE BERMUDA ATLANTIC TIME-SERIES STUDY.
Measurements of primary production using in-situ 14C incubations have been carried 
out at the Bermuda Atlantic Time-series Study (BATS) site monthly since October 1988. 
Strong seasonal variations in depth integrated primary production (PP) values have been 
shown to exist, characterised by a marked increase in surface layer productivity from 
February to March. From 1988-2007, an overall trend of increasing PP is evident, with the 
most significant rate of increase observed between 1998-2003 (356-623 mgCm-2d-1). These 
seasonal to intra-decadal scale trends are examined here within the context of supporting 
physical and biogeochemical data. From a methodology perspective, we assess the value of 
increasing sampling resolution to bi-weekly during the ‘spring bloom’ season, in relation to 
the identification of both daily to seasonal variability, and interannual trends. Additionally, 
we report continuing experiments comparing differences between sampling from CTD 
Niskin bottles and trace metal clean Go-Flo deployments. Initial experiments have shown 
very high variability between the CTD and Go-Flo methods (%cv. ≈70), however more 
recent comparisons suggest a closer correlation (typical %cv. ≈5 - 25).

Tian, J., Ocean University of China, Qingdao, China, tianjw@ouc.edu.cn;
Yang, L., Ocean University of China, Qingdao, China, yanglf1983@ouc.edu.cn
MIXING ON CONTINENTAL SHELF AND SLOPE OF THE NORTHERN SOUTH 
CHINA SEA
A mixing experiment was performed from 20 April to 5 May 2004 on the continental 
shelf and slope of the northern SCS. The observation shows that the intensified turbulent 
mixing on the shelf is due to the internal wave breaking and the salt finger mixing on the 
slope is attributed to the intrusions of North Pacific Tropical Water and North Pacific 
Intermediate Water. The mixing is more intense on the shelf, with both the dissipation rate 
of TKE ε (7.2×10-7Wkg-1) and of thermal variance χθ(1.1×10-62 s-1) one order larger than 
that on the slope. The eddy diffusivity for density Κρ in doubly stable regions is 2.3×10-4m2 
s-1, almost equivalent to the eddy diffusivity for heat Κθ(2.4× 10-4m2 s-1). The study results 
demonstrate that turbulence also contributes to the mixing even in the finger-favorable 
regime. Furthermore, the mixing efficiency was estimated, giving 0.08-0.27 in doubly 
stable regions, and 0.7-1.5 in salt finger regions.
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MODEL-BASED ANALYSES OF NUTRIENT AND CARBON CYCLING ON THE U.S. 
EASTERN CONTINENTAL SHELF
Continental shelf systems represent an important, but poorly quantified component of the 
global nitrogen and carbon cycles. In this study, simulations obtained from a one-dimen-
sional biogeochemical model developed for the U.S. eastern continental shelf are analyzed 
to assess nitrogen and carbon cycling processes. The one-dimensional model includes 
lower trophic level interactions with and without explicit dissolved organic matter dynam-
ics and is forced by advective fields obtained from a three dimensional implementation of 
the same biogeochemical model. Taylor diagrams are used to compare simulation results 
from specific regions of the continental shelf with observations. These provide an evalu-
ation of model skill as well as insights into adjustments that are needed for the rates and 
parameterizations used to simulate phytoplankton processes. Analyses of preliminary 
simulations suggest strong regional variability in the skill of the model to predict surface 
chlorophyll concentrations. These analyses, combined with data assimilation studies, 
provide an approach for understanding regional differences in model skill.
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USE OF REMOTE SENSING AND PROCESS-BASED MODELS TO EXAMINE 
THE DISTRIBUTION AND TRANSPORT OF DISSOLVED ORGANIC CARBON IN 
WATERSHEDS AND ADJACENT COASTAL WATERS
We introduce a GIS-based integrative modeling approach to examine the sources and 
transport mechanisms of dissolved organic carbon (DOC) from terrestrial ecosystems to 
coastal oceans. The modeling is based on a set of in situ measurements collected monthly 
over the last two years. A soil and water assessment tool (SWAT) was adopted as a frame-
work for studying DOC transport processes and linking them with terrestrial biophysical 
properties. First, the paper discusses a statistical analysis of in situ measurements of fresh-
water DOC endmember samples and examines their spatial variability with precipitation, 
season, hydrological processes, and soil physical characteristics. Then we present a predic-
tive model describing the seasonal and spatial patterns of terrestrial DOC sources as well 
as daily fluxes to coastal water. Our study shows that terrestrial sources of DOC to estuar-
ies can be associated with biophysical and climate conditions that are obtainable using GIS 
and remote sensing. The model has been tested in the Neponset and Hudson watersheds 
in the northeast USA.
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ATMOSPHERIC FE DEPOSITION MODES AT BERMUDA AND THE ADJACENT 
SARGASSO SEA
Atmospheric fluxes of Fe were determined from bulk (wet + dry) and wet deposition, and 
aerosol concentrations at Bermuda from 1999 to 2001.  Dry deposition dominates (>70%) 
total Fe deposition during this period from proximate continental dust sources and sea-
sonal patterns of precipitation.  Longer Bermuda records show dry deposition positively 
correlates with the North Atlantic Oscillation (NAO) winter index.  Conversely, wet Fe 
deposition dominates during negative NAO as the Bermuda high relaxes promoting wet 
deposition of summer dust.  Dry Fe deposition velocities (DDV-Fe) calculated from mea-
sured bulk-wet fluxes show a large range but consistent seasonal trend.  During the sum-
mer, the DDV-Fe ranged from 0.1 to 0.3 cm/s, but during the fall and winter ranged from 
2.0 to 6.0 cm/s, averaging 1.7 cm/sec annually and close to model assumptions.  Increase 
humidity and wind speeds at Bermuda during fall and winter could cause local marine 
particle aggregation as shown elsewhere, when mineral aerosols internally mix with sea 
salt and gaseous pollutants.  This could increase the apparent DDV-Fe in the fall and 
winter atmosphere of the subtropical North Atlantic.

Tillinger, D., Lamont-Doherty Earth Observatory, Palisades, USA, debrat@ldeo.columbia.edu;
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INTERANNUAL VARIABILITY IN THE INDONESIAN THROUGHFLOW
A times series of the monthly Indonesian Throughflow (ITF) velocity and transport from 
1958 through 2004 is calculated from interocean pressure differences in the Simple Ocean 
Data Analysis (SODA) output. The 2004 velocity and total transport are compared to in situ 
mooring data from the Makassar Strait, providing validation for the relationship between 
the interocean pressure gradient and the resultant flow. The ITF transport time series is 
correlated to the NINO3.4 index, showing an increase (decrease) in transport in La Nina 
(El Nino) years. The relationship between the ITF, both in terms of its profile and its total 
transport, and the Indian Ocean Dipole mode is investigated via EOF and Fourier analyses.
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ICE-TETHERED PROFILER OBSERVATIONS OF A DOUBLE-DIFFUSIVE 
STAIRCASE IN THE CANADA BASIN THERMOCLINE
Ice-Tethered Profilers (ITP) deployed between 2004 and 2007 provide year-round tem-
perature and salinity measurements of a double-diffusive staircase centered around 
200-m depth at the boundary between water of Pacific origin and the relatively warm and 
salty Atlantic Layer in the Canada Basin (Arctic Ocean).  A well-formed staircase found 
throughout the central Canada Basin indicates that double-diffusion is the dominant mech-
anism for upward heat transport from the Atlantic Layer in this region.  The double-diffu-
sive staircase supports heat fluxes of 0.2 - 0.3 Wm-2, with lowest values in the eastern sector 
of the basin, and with no apparent seasonal dependence. Heat fluxes are about 50% greater 
than found in a study of the region two decades ago, a manifestation of the recent warming 
of the Atlantic Layer.  The staircase is absent in near-boundary regions of the basin (ice-
breaker CTD data from the Beaufort Gyre Freshwater Experiment), where it appears that 
enhanced turbulent boundary mixing could yield a greater regionally-averaged heat flux.
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MASS AND MOMENTUM TRANSPORT IN LOW SPEED FLOWS THROUGH 
FLEXIBLE AQUATIC VEGETATION
Experiments in an open channel flume are conducted to observe the effects of a live plant 
canopy on mean and turbulent flow structure under low speed flow conditions. Since flow 
structure is strongly affected by plant morphology and canopy density, real flexible plants 
are used to more realistically represent natural conditions and thus investigate the depen-
dence of transport timescales in the underlying hydrodynamic processes. A detailed analy-
sis is carried out using particle image velocimetry (PIV) techniques to measure the velocity 
field at the edges and within the canopy, and laser induced fluorescence (LIF) is used to 
look at advection and dispersion processes to determine both momentum and mass trans-
port. The experimental results are discussed and comparisons made to predictions based 
on existing models in an effort to verify the model’s usefulness. Additionally, we investigate 
typical assumptions that have been made in the literature to simplify the problem.
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THE INFLUENCE OF MARICULTURE ON MICROORGANISMS IN THE WATER 
AND SEDIMENT AROUND THE FISH CAGE IN THE GULF OF TRIESTE
A multidisciplinary approach was used to identify and quantify the most relevant physi-
cal, chemical and biological indicators to determine the impact of a fish farm on the sur-
rounding ecosystem in the Gulf of Trieste (Northern Adriatic) within ECASA project. A 
synoptical sampling system was designed to provide accurate data at different sampling 
locations (water column, sediment) and different time intervals (before/after feeding in 
October 2005, April and July 2006). A set of environmental parameters: basic oceano-
graphic parameters, currents, total suspended matter (TSS), nutrients, redox potential, 
chlorophyll a, phytoplankton pigments, benthic chlorophyll a and phaeopigments, bac-
terial abundance, and bacterial production were assessed.  Preliminary results showed 
significant difference in bacterial abundance, community composition and growth rates 
related to pre-feeding and post-feeding around the fish cage. Analysis of benthic phyto-
plankton biomass, nutrients and redox potential showed a high influence on sediment 
bellow the fish cage. 
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NUTRIENT DISTRIBUTION ACROSS THE INSULAR SHELF OF PUERTO RICO: 
ASSESSMENT BY ALGAL TISSUE NITROGEN
A survey was conducted to investigate possible presence of an inshore to mid-shelf gradi-
ent in %N and delta 15N tissue content of Acanthophora spicifera in coastal waters of La 
Parguera, southwest Puerto Rico. Percent N was highly variable along the shoreline (1.26% 
(SE = 0.08) to 3.25% (SE = 0.10)). Higher values were associated with well developed man-
grove stands and lower values corresponded with lesser developed mangrove areas.  The 
higher values were also significantly greater than A. spicifera collected at mid shelf. The 
reverse trend was observed for delta 15N inshore (2.06ppt (SE = 0.04) to 8.16ppt (SE = 
0.14)). However delta 15N was generally lowest (1.86ppt (SE = .12) to 2.06ppt (SE = 0.05)) 
at mid-shelf. The highest means of delta15N were at two stations which were influenced 
by secondary sewage input and a bird rookery. Results from both %N and delta 15N algal 
tissue content indicate low transport of nutrients from the coast to mid shelf.

Todd, R. E., Scripps Institution of Oceanography, La Jolla, USA, rtodd@ucsd.edu;
Rudnick, D. L., Scripps Institution of Oceanography, La Jolla, USA, drudnick@ucsd.edu
PHYSICAL AND BIOLOGICAL OBSERVATIONS IN SAN PEDRO BAY, CALIFORNIA 
USING SPRAY GLIDERS
Two Spray gliders measured physical and biological characteristics in San Pedro Bay, 
California during September-October 2006 as part of the Huntington Beach 2006 ex-
periment. Measurements at 3 km or smaller resolution revealed a subsurface salinity 
minimum throughout the region at depths of 20 to 40 m. Fluorescence measurements 
indicated a subsurface chlorophyll maximum near the base of the salinity minimum. 
Acoustic backscatter showed zooplankton populations coincident with the chlorophyll 
maximum at night, and migrating to approximately 200 m during the day. Mean currents 
were generally northwestward along the coast. Two cyclonic eddies were identified based 
on doming isopycnals and observed currents; chlorophyll levels within these eddies were 
elevated compared to surrounding waters. Repetition of two survey patterns allows us 
to consider variation over periods of several days during the month-long deployments; 
surface waters cooled and freshened during the deployments. The spreading of an effluent 
plume from an ocean outfall was mapped based on salinity anomalies. The physical and 
biological observations allow us to better understand a region that is heavily influenced by 
anthropogenic activity.

Tokieda, T., Meteorological Research Institute, Tsukuba, Japan, ttokieda@mri-jma.go.jp;
Ishii, M., Meteorological Research Institute, Tsukuba, Japan, mishii@mri-jma.go.jp;
Sasano, D., Meteorological Research Institute, Tsukuba, Japan, dsasano@mri-jma.go.jp;
Saito, S., Meteorological Research Institute, Tsukuba, Japan, ssaito@mri-jma.go.jp;

Midorikawa, T., Meteorological Research Institute, Tsukuba, Japan, midorika@mri-jma.
go.jp;

Nakadate, A., Japan Meteorological Agency, Tokyo, Japan, a_nakadate@met.kishou.go.jp
CHANGES IN OCEAN CIRCULATION AND ANTHROPOGENIC CO2 STORAGE 
BASED ON CFCS AGE IN THE WESTERN NORTH PACIFIC
We made chlorofluorocarbons (CFCs) observations along 165E and 137E from subarctic 
to tropical regions in the western North Pacific since 2000. By comparing data for 165E 
in 2001 and 2006 with that by NOAA in 1987 and 1992, we evaluate changes in the CFCs 
water mass age and the anthropogenic CO2 storage. The distribution of the water mass 
age derived from pCFCs showed no significant temporal change, except in the equatorial 
region and the subarctic - subtropical transition zone. Higher concentrations of anthro-
pogenic CO2 calculated by the method of Gruber et al. (1996, GBC 10: 809-837) were 
observed in the surface and subsurface waters between 20 - 30N, and deeper penetration 
was observed around 30N. The anthropogenic CO2 concentration is increasing but the 
rate of increase is variable in space and time depending on the distribution of water mass 
age and the change in the rate of atmospheric CO2 increase. The rates of increase of the 
water column inventories for anthropogenic CO2 at 28N as are 5.6 gC/m2/yr (1987-1992), 
9.6 gC/m2/yr (1992-2001), and 11.8 gC/m2/yr (2001-2006).

Tokmakian, R. T., Naval postgraduate school, Monterey , USA, rtt@nps.edu
UNDERSTANDING THE PREDICTABILITY OF CLIMATE SIGNALS IN OCEAN 
MODELS
Quantifying the behavior of system and its ability to predict future states depends partly 
upon how skillful a model is in replicating a known state. The large scale, inter-annual 
variability skill of ocean models is assessed to quantify their ability to predict future 
states. First, statistically stationary areas that are important to climate are identified from 
observational data. The areas are then examined in hindcast models to determine the 
model’s skill. Last, the skills of the ocean in OGCMs are calculated to understand 20th 
century simulations’ abilities to represent ocean variability and to infer, under future cli-
mate scenarios, how predictable we might expect it to be. SSH, SST and in-situ data are 
used as metrics to define the skill of variability in related ocean models (POP framework). 
The simulations differ in resolution and surface forcing. Two simulations (0.2degree & 
0.1degree) are forced with atmospheric re-analyses and the others are CCSM3 simula-
tions (~1degree). By using ocean models with a similar structure, how they differ in their 
skill in representing the variability of the observed ocean can be quantified and compared. 
An indication of each model’s ability to simulate the circulation patterns of the ocean and 
the mixed layer depth variations are given. These analyses help to elucidate how well the 
models can represent the air/sea boundary and feedback processes in non-chaotic areas. 
The differences associated with resolution are also explored.

Toltin, A. C., Marine Biological Laboratory, Woods Hole, USA, u_atoltin@umassd.edu;
Weber, J. C., Marine Biological Laboratory, Woods Hole, USA, jweber@mbl.edu;
Conte, M. H., Bermuda Institute for Ocean Sciences, St. Georges, Bermuda, mconte@

mbl.edu
PHOSPHORUS FLUX IN THE DEEP SARGASSO SEA AND PARTITIONING 
BETWEEN LABILE AND REFRACTORY CARRIER PHASES
We report a 1-year record (July 2004–July 2005) of phosphorus (P) flux at the Oceanic 
Flux Program (OFP) time-series site off Bermuda. We measured P in both the particulate 
and dissolved (supernatant) phases in sediment trap samples from three depths (500, 
1500, 3200m). P flux varied seasonally, with highest fluxes in the late winter/spring. P 
concentration and flux decreased an order of magnitude with depth, from an average flux 
of 260.3 µg m-2 d-1 at 500m to 27.1 µg m-2 d-1 at 3200m. P partitioning between the solid 
and dissolved phase also varied with depth. At 500m, 76±9% of P is dissolved, while at 
3200m, only 23±21% is dissolved. There was no correlation between the dissolved frac-
tion and the duration in the trap cup before recovery, indicating that P leached from the 
sediment/organisms reached a stable equilibrium within two weeks. The decrease in the 
leached P fraction with increasing depth suggests that at mesopelagic depths, most P flux 
is associated with labile, easily-solubilized carrier phases, whereas at bathypelagic depths 
most P flux is associated with refractory phases.

Tomazic, I., Rudjer Boskovic Institute, Zagreb, Croatia, tigor@irb.hr;
Kuzmic, M., Rudjer Boskovic Institute, Zagreb, Croatia, kuzmic@irb.hr
CONTRASTING GLOBAL AND LOCAL SATELLITE-DERIVED SST ESTIMATES IN 
A MARGINAL SEA
Global SST estimates commonly exhibit near-zero bias almost independently of the sensor 
used. Going down to regional scale can notably increase it, suggesting spatial dependencies 
in retrieval accuracies. To assess the performance of IR radiometers in the Adriatic Sea a 
validation exercise with extensive set of drifter-derived SST was performed for the year 2003, 
whereas platform-measured SST was used for the year 2004. Validation results for the SST 
derived from locally-received NOAA 16 and 17 HRPT telemetry have been also compared 
to Level2 MODIS Aqua and Terra as well as Pathfinder v5 SST products. Night time results 
have consistently shown small standard deviation of 0.3°C and rather large negative bias 
around 0.3°C when the short IR channels are used in deriving the SST. Day time results exhib-
it high seasonality with the positive overall bias of order 0.4°C and standard deviation of 0.6°C. 
Lacking comparable in situ data for the following years, we selected the GHRSST-PP AATSR-
derived L2P SST as a surrogate reference. Influence of the atmospheric and diurnal warming 
effects has been scrutinized in explaining the observed co-variability and discrepancies.
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EFFORTS TOWARD FORECASTING HARMFUL MICROCYSTIS AERUGINOSA 
BLOOMS IN WESTERN LAKE ERIE
The toxic cyanobacterium, Microcystis aeruginosa, has become a dominant component of 
the summer phytoplankton assemblage in the Great Lakes. Regional blooms have caused 
concern due to the use of these waters for recreation and as a source of drinking water. 
Research efforts are now underway to develop the capability to detect and monitor M. 
aeruginosa blooms in western Lake Erie. M. aeruginosa blooms have unique optical prop-
erties, due to the production of surface scum and the presence of phycocyanin, an acces-
sory pigment. MERIS, a European ocean color satellite, has increased spectral resolution 
relative to MODIS and SeaWiFS, which aids in differentiating cyanobacteria from other 
phytoplankton. Various satellite derived products that have shown promise in detection 
are being combined through a rule-based model in an attempt to distinguish M. aerugi-
nosa blooms from other non-harmful blooms.  In addition, a hydrodynamic model has 
been developed for Lake Erie.  These tools will be combined through the General NOAA 
Operational Modeling Environment to determine the usefulness of these models for 
monitoring M. aeruginosa  in the western Lake Erie, through a retrospective case study.

Toner, M. S., Naval Oceanographic Office, Stennis Space Center, USA, michael.toner@
navy.mil

VALIDATING THE INTERNAL TIDES OF OPERATIONAL OCEAN MODELS 
USING SEQUENTIAL PROFILE DATA
Operational ocean models with astronomical forcing, similar to the real ocean, gener-
ate internal baroclinic gravity waves when barotropic tides displace stratified water near 
abrupt bathymetric features.  These waves, commonly referred to as internal tides, are 
challenging to reproduce in ocean models because phase, amplitude, and modal structure 
all depend on the current state of the ocean.  Methods to compute and quantify model 
accuracy from ocean profile sequences of adequate temporal resolution are developed. 
Using isopycnal displacement as a proxy for vertical velocity, projection of the displace-
ment on common vertical modes allows the complex internal wave structure to be de-
composed.  Model fidelity is then obtained for individual components. Results include an 
error analysis of the Relocatable Navy Coastal Ocean Model using glider data.

Toole, D. A., Woods Hole Oceanographic Institution , Woods Hole, USA, dtoole@whoi.edu;
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SEASONAL VARIABILITY IN DMS AND DMSP BIOGEOCHEMICAL CYCLING 
RATES IN THE SARGASSO SEA: A MONTHLY TIME-SERIES
Monthly vertical profiles of dimethylsulfide (DMS) and dimethylsulfoniopropionate 
(DMSP) biogeochemical cycling rates are sampled in the Sargasso Sea at the Bermuda 
Atlantic Time-series Study site. Sampling commenced in September 2005 and consists of 
35S radioisotope determinations of DMS photochemical loss rates, biological DMS con-
sumption rates, biological dissolved DMSP (DMSPd) consumption rates, and the % DMS 
yield from DMSPd consumption. Clear seasonal cycles are evident in biological DMS con-
sumption with seasonal minima and maxima observed above and below the mixed layer 
depth respectively during strong summertime stratification. Photochemical DMS loss rates 
are well correlated to the availability of ultraviolet light suggesting similar chemical precur-
sors across each season. No clear seasonal cycles are evident in DMSPd consumption rates 
or DMS yield. With the exception of shallow summertime depths, microbial activity has the 
net effect of DMS consumption supporting emerging evidence for the importance of DMS 
production by phytoplankton. This research provides the first time-series of open-ocean 
organic sulfur cycling rates which will not only refine our understanding of the controlling 
mechanisms but will also serve as a basis for future modeling endeavors.

Toole, J. M., WHOI, Woods Hole, MA, USA, jtoole@whoi.edu;
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LINE W: A SUSTAINED MEASUREMENT PROGRAM SAMPLING THE NORTH 
ATLANTIC DEEP WESTERN BOUNDARY CURRENT AND GULF STREAM 
ABOUT 39Â N 70Â W

Well-resolved records from multiple latitudes documenting interannual signals in water 
properties and transport of the Atlantic’s Deep Western Boundary Current (DWBC) 
system help build understanding of how variations in high-latitude water mass trans-
formation are transmitted equatorward, and the impacts such signals may have on the 
Meridional Overturning Circulation. These issues motivate the Line W program pres-
ently returning observations of the DWBC and Gulf Stream about 39Â N 70Â W.  The 
study consists of a slope-spanning moored array and twice-yearly hydrographic sections 
extending along an altimeter satellite track from the continental slope towards Bermuda.  
Highlights from the analysis of historical and modern data about Line W include:  The 
2004-2006 estimated time-mean equatorward transport of intermediate and deep waters 
is 24.6 Sv with 5-day samples ranging between 1.5 and 59.5 Sv.  Changes in Labrador Sea 
winter convection products are manifested in Line W intermediate water salinity, PV and 
CFC within 5 years.  A somewhat longer transit time (8-10 years) for deep waters is indi-
cated by Iodine-129 concentration data, possibly suggesting a different spreading path.

Toro-Farmer, G., Ocean Sciences, University of Southern California, Los Angeles, USA, 
torofarm@usc.edu;

Jones, B., Marine Environmental Biology, University of Southern California, Los Angeles, 
USA, bjones@usc.edu

MONITORING SEDIMENT RESUSPENSION IN CORAL REEFS AND SEAGRASS 
BEDS WITH IN-SITU OPTICAL MEASUREMENTS
Island ecosystems may be significantly affected by human activities in or near areas of 
previously pristine environments. Navigation channels have been created in the Bermuda 
Islands to allow the access of large commercial and cruise ships from outside the reefs 
into the lagoon towards the main ports. Ship traffic resuspends sediments which then are 
transported to reefs and seagrass beds. Variations in the inherent optical properties (IOPs) 
as well as in the particle size distribution (PSD) were measured in order to estimate the 
amount and composition of dissolved and suspended materials being resuspended from 
the seafloor by navigation activities, the amount of those materials reaching coral reefs 
and seagrass, and the period of time that these resuspension events occur. Two permanent 
stations were located, one close to the main navigation channel in a coral reef / seagrass 
environment, and the other in a control area far from navigation activity. Temporal varia-
tions of IOPs and PSD were evaluated between high and low traffic periods of cruise ships.

Torres, R. J., Plymouth Marine Laboratory, Plymouth, United Kingdom, rito@pml.ac.uk;
Allen, J. I., Plymouth Marine Laboratory, Plymouth, United Kingdom, jia@pml.ac.uk;
Smyth, T. J., Plymouth Marine Laboratory, Plymouth, United Kingdom, tjsm@pml.ac.uk
THE ENSEMBLED KALMAN FILTER IN ECOSYSTEM FORECASTING: CAN 
SATELLITE PRODUCTS IMPROVE FORECASTS?
The localized Ensemble Kalman Filter (EnKF) implemented in a 3-D coupled hydro-
dynamic-ecosystem model (POLCOMS-ERSEM) is evaluated in the Western English 
Channel (WEC, UK). The WEC encompasses coastal, shelf waters and open ocean inputs. 
The complex ecosystem model resolves the light diffuse attenuation at three spectral 
bands; blue, green and red. Weekly assimilation of 5 day composites of satellite derived 
surface chlorophyll-a or multispectral attenuations at 440, 550 and 650 have been per-
formed during 2006 and compared with in-situ observations at two stations. The observa-
tions include nutrients, diffusive attenuations, chlorophyll-a and phytoplankton biomass 
of several functional groups. The two year-long stations represent both the coastal regime 
(L4, weekly data) and the shelf waters (E1, monthly data). A collection of model skill met-
rics shows both assimilation experiments improve the performance of the system with 
respect to the “free simulation”. The system capability to resolve the phytoplankton succes-
sion is evaluated with Multidimensional Scaling analysis (MDS). Further analyses include 
the impact of assimilation on the main carbon pathways therefore highlighting changes to 
the ecosystem functioning introduced by the sequential assimilation of satellite data.

Torres-Freyermuth, A., University of Florida , Gainesville, USA, alec.torres@alumnos.
unican.es;

Hsu, T., University of Florida, Gainesville, USA, thsu@ufl.edu;
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Lara, J. L., Universidad de Cantabria, Santander, Spain
MODELING NEARSHORE HYDRODYNAMICS AND SEDIMENT TRANSPORT 
USING COBRAS-UC
Recent advances in numerical modeling provide an opportunity to overcome the limita-
tions of traditional nearshore hydrodynamic models.  The volume of fluid (VOF)-type 
model based on the Reynolds-Averaged Navier-Stokes equations, COBRAS, has been 
applied mostly for laboratory-scale monochromatic wave condition.  However, its perfor-
mance for surf zone processes owing to random wave breaking on field scale sandy beach-
es has not been investigated. It is the aim of this work to demonstrate the improvement 
in modeling of wave transformations on beaches using a modified version of COBRAS 
(COBRAS-UC, Torres-Freyermuth et al. 2007, J. Geophys. Res., 112) which reduces the 
computational effort, making it suitable for field-scale applications. By extending the 
numerical model to solve the mixture equations for fluid mud transport (Hsu et al. 2007, J. 
Geophys. Res., 112) along with a closure of sediment stresses using Bingham rheology, the 
model can simulating wave propagation, sediment-laden wave boundary layer, fluid mud 
transport and wave energy dissipation continuously with one single set of balance equa-
tions and closures. Model results obtained here are encouraging for future applications of 
various cohesive and non-cohesive sediment applications.
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TROPICAL INSTABILITY WAVES IN HYCOM
Evolution and structure of tropical instability waves (TIWs) in HYCOM experiments are 
compared with those derived from satellite-derived sea surface height (SSH), sea surface 
temperature (SST),  and surface currents in the Pacific Ocean. The wavenumber-frequen-
cy spectral analysis of SSH anomalies shows significant spectral peaks along the dispersion 
curve of first baroclinic mode Rossby and Kelvin waves. A prominent peak in SSH fields 
at around 33 days and 1500 km wavelength along the Rossby wave dispersion curve is 
evident, and a similar peak is also found in SST fields.  This upper ocean variability on 
these space and time scales is shown to be associated with TIWs. The spatial variation of 
33-day TIWs are examined based on an analysis of time series filtered in the frequency-
wavenumber domain. The maximum variability of SSH associated with TIW is located 
around 5N, 130W,   while that of SST is found around 2N, 100W. The phase relationship 
between SSH, SST, and surface velocity associated with TIWs is described based on the 
cross-correlation analysis. SSH and SST anomalies from HYCOM show similar peaks to 
those in satellite observations. Spatial and temporal structures of TIWs in HYCOM are 
also described by the same statistical analyses and discussed based on the comparison 
with those from satellite observations.

Townsend, D. W., University of Maine School of Marine Sciences, Orono, USA, davidt@
maine.edu;

Karp-Boss, L., University of Maine School of Marine Sciences, Orono, USA, lee.karp-
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Thomas, M. A., University of Maine School of Marine Sciences, Orono, USA
BLOOM DYNAMICS OF  ALEXANDRIUM FUNDYENSE: THE ROLE OF 
COMPETITIVE INTERACTIONS
Toxic species of the genus Alexandrium are responsible for outbreaks of Paralytic Shellfish 
Poisoning (PSP), a recurrent and serious problem in the Gulf of Maine. Understanding 
bloom dynamics of Alexandrium spp. is therefore of a major interest. Earlier studies in the 
region have demonstrated that the highest Alexandrium cell concentrations are located in 
offshore waters, away from most coastal shellfish beds, and are delivered to inshore waters 
by various physical mechanisms. An intriguing question is What restricts Alexandrium 
from blooming in inshore waters? One hypothesis is that Alexandrium bloom dynamics 
may be controlled not only by physical and chemical factors but also by biological interac-
tions with other phytoplankton taxa, in particular, diatoms. Initial results from laboratory 
experiments and recent field measurements suggest that during spring and in inshore 
waters, high growth rates of diatoms impede the growth of A. fundyense. However, once 
the Alexandrium bloom becomes established, it may impede the development of a second 
diatom bloom via allelopathy. The order of this species succession appears to be dictated 
by the relative concentrations of dissolved inorganic nitrate and silicate.
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IMPACT OF OPERATIONAL ASSIMILATION OF IN SITU TEMPERATURE AND 
SALINITY DATA ON GLOBAL OCEAN FORECASTS
The impact of in situ temperature (T) and salinity (S) data assimilation on global Navy 
Coastal Ocean Model (NCOM) forecast skill is evaluated by comparing two different 
forecasts to unassimilated observations.  The first forecast follows a nowcast resulting from 
NCOM relaxation to 3D T and S analyses produced by the Modular Data Assimilation 
System (MODAS) which uses climatologically-based regression coefficients in the down-
ward projection of remotely-sensed sea surface height and sea surface temperature data.  
The initial state for the second forecast includes relaxation to 3D analyses produced by 
the Navy Coupled Ocean Data Assimilation (NCODA) system which incorporates in situ 
observations into the original MODAS 3D T and S analyses.  By evaluating the impact on 
characteristics that affect acoustic transmission, it is shown that in situ T and S data assimi-
lation improves performance of the global NCOM nowcast/forecast system.  For example, 
the median mixed layer depth (MLD) bias is reduced and the MLD median bias error is 
lower over a larger portion of the domain with in situ data assimilation than without.

Tozuka, T., University of Tokyo, Tokyo, Japan, tozuka@eps.s.u-tokyo.ac.jp;
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IMPACT OF THE SOUTH CHINA SEA THROUGHFLOW ON THE INDONESIAN 
THROUGHFLOW
The Indonesian Throughflow plays a crucial role in the heat budget of the western tropi-
cal Pacific. One striking feature revealed by recent mooring observations in the Makassar 
Strait, the major pathway of the Indonesian Throughflow, is the subsurface maximum of 

the meridional current profile with strong vertical shear. Using OGCM experiments with 
and without the South China Sea throughflow (SCST), which is an anticlockwise circula-
tion around Philippines-Borneo, it is shown that the SCST plays an critical role in generat-
ing the subsurface maxima in the meridional velocity of the Makassar Strait throughflow. 
The maximum southward current in the Makassar Strait occurs at around 110 m depth 
when the SCST is allowed, but it surfaces when the SCST is inhibited. This is especially 
dramatic in boreal winter as the SCST shows its maximum due to the Asian winter mon-
soon. The heat transport is reduced by 0.18 PW owing to the SCST, indicating that the 
SCST may play an important role in climate variability.

Tozzi, S., College of William and Mary - VIMS, Gloucester Point, USA, stozzi@vims.edu;
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HIGH RESOLUTION ROSS SEA PHYTOPLANKTON PRIMARY PRODUCTION 
ESTIMATED BY MULTIPLE VARIABLE FLUORESCENCE APPROACHES.
As part of CORSACS (Controls on Ross Sea Algal Community Structure), we character-
ized the phytoplankton photosynthetic processes during two cruises to the Ross Sea 
polynya during the austral spring and summer. Measurements of variable fluorescence 
were made with a bench-top Fast Repetition Rate Fluorometer (FRRF), a FRRF linked to 
the CTD, and a Pulse Amplitude Modulated fluorometer (PAM). All measurements were 
paired with hydrographic profiles and nutrient analysis. FRRF and PAM measurements 
were consistent and showed an increase in Fv/Fm at depth. Spatially Fv/Fm ranged from 
0.20 to 0.65, suggesting that micronutrient stress may occur in all seasons. A subset of 
these measurements were in parallel with 14C-based primary productivity incubations. 
We quantified the relationship between the measured and derived productivity estimates 
in order to predict productivity from fluorescence measurements, therefore allowing a 
higher spatial and temporal resolution of primary productivity to be obtained.

Tréguer, P. J., University of Brest, Brest, France, paul.treguer@univ-brest.fr
NEW PERSPECTIVES IN THE SI MARINE BIOGEOCHEMISTRY
Global scale:  So far, the best estimates for the net inputs of silicic acid to the world ocean 
overwhelm those for the net outputs of biogenic silica in sediments. The question of the 
steady state of the silica cycle in the modern ocean is still an open question. Regional scale: 
studies in the Southern Ocean and the East Equatorial Pacific show that the dissolution of 
biogenic silica can be as intense in cold surface waters as in warm waters. In vitro studies 
show that bacteria can accelerate the dissolution processes on the short term, only when 
there is a favourable micro-environment, i.e. when very high density of active bacterial cells 
are attached to aggregated siliceous material. Aggregation is a key process for the control of 
the Si recycling in the mesopelagic layer. Recent studies show that the particle dynamic has 
the key role in the transport of biogenic silica from the surface to the ocean interior. Thus, 
the dissolution rate of biogenic silica and the ballast effect due to diatom frustules are minor 
factors to determine the depth of Si recycling. Meso- and submeso-scale: using both mod-
els and field works, the impacts of physical processes on the biogeochemistry of surface 
waters are described for the Southern Ocean, the northwestern subtropical Atlantic, and 
the subtropical Pacific Ocean. To better describe the cycle of Si and of other nutrients, and 
the pelagic ecosystem, at submesoscale is a new frontier for marine biogeochemistry. 
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DEFINING NATURAL RIVER-SHELF INTERACTIONS FOR TRACE METALS IN 
THE COASTAL BEAUFORT SEA
As oil development continues to move offshore in the Alaskan Arctic amidst signs of 
climate change, studies are being conducted to define natural biogeochemical cycles in the 
context of potential future changes. Results for rivers obtained from 2001-2006 showed 
that more than half of the annual amounts of water, suspended sediment and dissolved 
solids were carried to a frozen Beaufort Sea in 2-3 weeks. Riverine concentrations of dis-
solved Fe and other trace metals including Cu and Zn, along with DOC and suspended 
solids, increased by 3- to 25-fold to reach peak values within 7 days after runoff began. A 
1-2 m thick river plume was traced >15 km offshore under ice and the fate of river-borne 
trace metals in coastal seawater was variably controlled by conservative and non-con-
servative mixing including scavenging by iron oxides. The under-ice river plume was 
later mixed with ice melt water, subsurface seawater, river flow from summer rains and 
upwelled offshore water during the open water season. Additional removal of dissolved 
metals resulted from scavenging and plankton blooms.

Treguier, A. M., CNRS - LPO, Brest, France, treguier@ifremer.fr;
Le Sommer, J., CNRS - LEGI, Grenoble, France, lesommer@hmg.inpg.fr;
Madec, G., CNRS - LOCEAN , Paris, France, gurvan.madec@locean-ipsl.upmc.fr;
England, M., University of New south Wales, Sydney, Australia, m.england@maths.unsw.

edu.au;
Rintoul, S., CSIRO, Hobart, Australia, steve.rintoul@csiro.au
VARIABILITY OF THE MERIDIONAL CIRCULATION OF THE SOUTHERN 
OCEAN: THE ROLE OF EDDY FLUXES
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The upper meridional circulation across the Antarctic Circumpolar current is thought to 
consist of an equatorward mean flow related to the Ekman transport, partially or totally 
cancelled by an eddy flux in the opposite direction. We demonstrate that this view emerges 
from eddying numerical models only when the meridional circulation is integrated across 
streamlines, and not in a zonal average. The calculation in a zonal average gives a complete-
ly different view and underestimates the eddy fluxes, especially in high resolution models. 
We apply the streamline framework to the eddying global model ORCA025 implemented 
by the DRAKKAR modelling group. We evaluate the variability of the upper meridional 
circulation and of its time-mean and eddy components over the last 30 years, and compare 
our estimates with those of low resolution climate models where eddies are parameterized.

TREIGNIER, C., LOCEAN, Paris, France, Claire.Treignier@lsce.ipsl.fr;
DERENNE, S., BioEMCo, ENSCP, Paris, France, sylvie-derenne@enscp.fr;
SALIOT, A., LOCEAN, Paris, France, saliot@ccr.jussieu.fr
ORIGIN AND DISPERSION OF MARINE AND TERRIGENOUS ORGANIC MATTER 
IN THE CONGO DEEP-SEA FAN
The Congo Canyon, fed by the second largest river in the world, extends over hundreds 
of km off the West Equatorial African margin, and is still affected by turbidity currents. 
These unique characteristics make it an ideal location to study the dispersion and fate of 
terrigenous organic matter in the marine environment. Analysis of linear alcohol biomark-
ers of surficial sediments taken on a transect along the Congo Canyon enables to assess 
the marine and terrigenous contributions and their spatial distribution. Marine productiv-
ity is stimulated by the riverine nutrient inputs >800 km off the coast, while terrigenous 
inputs occur mainly via turbidity currents in the Congo Canyon. Those currents drive 
the terrigenous material >800 km off coast, and >10 km outside the Congo Canyon. They 
are canalised in the canyon upper part, making it an area of transit, while the terrigenous 
material preferentially accumulates in the down part of the channel, on the levees and in 
the distal lobes. We examined overspills, particle size and channel morphology as factors 
influencing the dispersion of terrigenous particles.

Trembanis, A. C., University of Delaware, Newark, USA, art@udel.edu;
Friedrichs, C. T., William and Mary/VIMS, Gloucester Point, USA, cfried@vims.edu;
Short, A. D., University of Sydney, Sydney, Australia, a.short@geosci.usyd.edu.au;
List, J. H., USGS, Woods Hole, USA, jlist@usgs.gov
ADVANCES IN COASTAL MORPHODYNAMICS: FROM ESTUARIES AND 
BEACHES TO DELTAS AND SHELVES
Coastal morphodynamics aims to understand the complex bi-directional coupling be-
tween hydrodynamic processes and morphologic responses. The field has experienced 
tremendous growth and evolution of understanding over the last 25+ years thanks in part 
to advances in field observations and modeling capabilities. Much exciting and challenging 
work remains to link processes and responses at all scales, from the micromorphodynamic 
level (boundary layer scales), to large scale coastal behavior (decadal to century scales), to 
geological time scales (millennial scales). In this tutorial we seek to present an overview of 
the developmental strides in coastal morphodynamics at multiple scales as evinced by a 
survey of the career interests and research of Professor L. Donelson Wright.  Throughout 
his career, Professor Wright’s work has involved observational and modeling studies of 
coastal morphodynamics in diverse settings including estuaries, beaches, deltas, and the 
continental shelf.  From studies of delta evolution to beach classification schemes to shelf 
and estuarine sediment transport, Professor Wright, his students, and collaborative col-
leagues have been at the forefront of discoveries in coastal morphodynamics.

Tremblay, Y., University of California, Santa Cruz, USA, tremblay@biology.ucsc.edu;
Shaffer, S. A., University of California, Santa Cruz, USA, shaffer@biology.ucsc.edu;
Palacios, D. M., NOAA, Pacific Grove, USA, Daniel.Palacios@noaa.gov;
Bograd, S. J., NOAA, Pacific Grove, USA, Steven.Bograd@noaa.gov;
Eckert, S. A., Duke University, Beaufort, USA, seckert@widecast.org;
Mate, B. R., Oregon State University, Newport, USA, bruce.mate@oregonstate.edu;
Dewar, H., NOAA, La Jolla, USA, Heidi.Dewar@noaa.gov;
Block, B. A., Stanford University, Monterrey, USA, bblock@stanford.edu;
Costa, D. P., UCSC, Santa Cruz, USA, costa@biology.ucsc.edu
MULTI-SPECIES PATTERNS OF HABITAT UTILIZATION AND SPECIES 
DIVERSITY IN THE CALIFORNIA CURRENT AS REVEALED BY THE TAGGING 
OF PACIFIC PELAGICS (TOPP) PROGRAM
Understanding patterns of species diversity is a major challenge for ecologists. This chal-
lenge is  complicated in the ocean environment by its dynamism and our own difficulty 
in investigating it. Human impact on marine ecosystems poses unprecedented threats on 
marine biodiversity, stressing the need for monitoring its patterns and understanding its 
processes. Using the unique collection of tracking data (1500+ tracks) gathered within the 
TOPP program since 2002, we describe the spatial distribution of  top predator species 
diversity in the California Current region. We instrumented 18 species including sharks, 
tunas, pinnipeds, whales, seabirds, and turtles. Species diversity varied spatially and 
seasonally. Hotspots of biodiversity form an arc in the coastal upwelling zones in spring 
to early summer, expand offshore in late summer to early autumn, and migrate further 
north and concentrate around 36Â N in the winter season. We relate these patterns to the 
biophysical processes in the California Current, and their seasonal varibility. Our results 
pinpoint areas of critical importance for multiple species, including endangered species, 
and they have practical application in biological conservation.

Trenary, L. L., University of Colorado, Boulder , USA, laurie.trenary@colorado.edu;
Han, W., University of Colorado, Boulder , USA, weiqing.han@colorado.edu
MECHANISMS RESPONSIBLE FOR THE TROPCIAL THERMOCLINE COOLING 
IN THE INDIAN OCEAN
The vertical structure of temperature change in the Indian Ocean Basin during 1961-2000 
indicates that an isolated region of tropical thermocline cooling accompanies the upper 
level warming of the Indian Ocean. The cooling appears in the Levitus data, SODA-POP 
data assimilation products, results from the HYbrid Coordinate Ocean Model (HYCOM) 
and from the POP model hindcast solutions. The persistence of the cooling signal exceeds 
the data uncertainties and cross-model differences. Our results suggest that an enhanced 
Ekman pumping velocity associated with the tropical winds mainly causes the cooling. 
The enhanced tropical upwelling appears to be consistent with the strengthening of the 
Southern subtropical cell (SSTC) of the Indian Ocean. The strengthening of the meridi-
onal overturning circulation is captured in both SODA-POP and HYCOM results, with 
both datasets consistently indicating that the strengthening of the Indian Ocean sub-
tropical cell is largely dominated by the spin up of the SSTC, and spin down of the cross-
equatorial flow. The cooling in the upper thermocline enhances toward the west in both 
SODA-POP and HYCOM. This westward enhancement results from Rossby waves that 
strengthen toward the west. Influence from the Pacific via wave transmission through the 
Indonesian Throughflow does not seem to be a major mechanism for the strongest cool-
ing in the upper thermocline.

Tribble, G. W., USGS, Honolulu, USA, gtribble@usgs.gov
HYDROLOGIC CHARACTERISTICS OF TWO HAWAIIAN WATERSHEDS
Two Hawaiian watersheds are being studied to understand linkages between terrestrial 
and marine ecosystems. They differ in their physical and ecological characteristics. These 
differences illustrate how watershed processes affect the delivery of water and sediment to 
the ocean. Moving from coast to headwater in the Hanalei watershed (windward Kauai), 
rainfall increases from 2 to 11 meters annually. The Hanalei River is perennial, with a 
median flow of about 3.8 m3/s from 48.4 km2 of the watershed. The highest recorded flow 
is 1,260 m3/s. The watershed is heavily vegetated. Moving from coast to headwater in the 
Kawela watershed (leeward Molokai) rainfall increases from 0.5 to 2.5 meters annually. 
Near the mouth, Kawela Stream (13.7 km2) is ephemeral, flowing about 38% of the days 
during 2004-06 with the highest flow recorded flow about 90 m3/s. The watershed is arid 
and heavily grazed by feral ungulates. During 2004-06, sediment yield (normalized to area) 
from Hanalei was over twice as high as from Kawela. However, 90% of the sediment load 
occurred during 2 days at Kawela compared to 34 days at Hanalei.

Troedsson, C., Department of Biology, University of Bergen., Bergen, Norway, christofer.
troedsson@bio.uib.no;

Simonelli, P., Department of Biology, University of Bergen., Bergen, Norway, paolo.sim-
onelli@bio.uib.no;

Naegele, V., Skidaway Institute of Oceanography, Savannah, USA, verena.naegele@skio.
usg.edu;

Nejstgaard, J. C., UNIFOB, Department of Biology., Bergen, Norway, jens.nejstgaard@bio.
uib.no;

Frischer, M. E., Skidaway Institute of Oceanography, Savannah, USA, marc.frischer@skio.
usg.edu

QUANTIFICATION OF COPEPOD GUT CONTENT BY DIFFERENTIAL LENGTH 
AMPLIFICATION PCR (DLA-QPCR).
Quantification of feeding selectivity and rates for key organisms such as zooplankton is 
an important step towards understanding of marine ecosystem functioning. Classical 
methods to assess feeding all have various limitations and there is a need to develop quan-
titative methods that reliably estimates in situ rates. Recent studies using nucleic acids 
as biomarkers to investigate copepod feeding has yielded promising results, though they 
are still semi-quantitative as they suffer from significant underestimation. To approach 
this problem, we developed a new method called differential length amplification qPCR 
(dla-qPCR) that was used to assess genomic prey DNA digestion in the gut of predators. 
Digestion profiles generated from this method was further used to correct for DNA diges-
tion leading to absolute estimates. Applying the method on the calanoid copepod Calanus 
finmarchicus fed Emiliania huxleyi and Rhodomonas sp. yielded significant improvements 
of feeding rate estimates compared to standard qPCR. This technique therefore represents 
a significant advancement towards the aim of developing a non-intrusive quantitative 
method for assessing zooplankton gut content in situ.

Trowbridge, J. H., Woods Hole Oceanographic Institution, Woods Hole, USA, jtrow-
bridge@whoi.edu;

Jumars, P., University of Maine, Orono, USA, jumars@maine.edu
RECENT PERSPECTIVES ON TURBULENCE IN OCEANIC BOUNDARY LAYERS
Recent measurements indicate that existing paradigms and models fail to represent impor-
tant aspects of turbulence in oceanic boundary layers realistically.  In particular, near-bot-
tom measurements indicate a potentially dominant role of Langmuir circulations, which 
are not necessarily represented adequately in existing, widely-used, Reynolds-averaged nu-
merical simulations (RANS).  Similarly, recent near-surface measurements suggest that the 
energetics and scales of turbulence generated by wave breaking and Langmuir instability 
are inconsistent with existing conceptual and mathematical RANS models.  The existence 
of these nonrandom circulations in both top and bottom boundary layers have implications 
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for flow effects on biota as well as coagulation kinetics and particle settling.  The recent 
measurements are reviewed and placed in context with RANS and large-eddy simulations 
(LES).  The implications for turbulence intensities, scales, and transport are discussed.

Tseng, Y. H., Department of Atmospheric Science, National Taiwan University, Taipei, 
Taiwan ROC, yhtseng@as.ntu.edu.tw;

Jan, S., Institute of Hydrological Sciences, National Central University, Chung-Li, Taiwan 
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Yang, Y., AcuSea, Inc, Albuqueque, N.M., USA;
Dietrich, D., National Center for Ocean Research, Taipei, Taiwan ROC;
Chien, S. H., Department of Atmospheric Science, National Taiwan University, Taipei, 
Taiwan ROC, pshchien@gmail.com
SEASONAL VARIABILITY AND THE DYNAMICS OF KUROSHIO PATH AND ITS 
INTRUSION INTO THE LUZON AND TAIWAN STRAITS
A fourth-order, fully two-way-coupled duo-grids Pacific Ocean Model (DUPOM) is de-
veloped to simulate the regional circulation in the vicinity of Taiwan and Asian Marginal 
Seas. The model uses 1/4 o and 1/8 o  horizontal resolution for western and eastern Pacific 
Ocean domains, respectively. Many important features in the Asian Marginal Seas are 
reproduced. These include seasonal Kuroshio intrusion in the Luzon Strait compares well 
with observations and also indicates a three layer structure. These also include Kuroshio 
intrusion and retreat through Luzon Strait. It is found that the Kuroshio intrusion into 
Luzon and Taiwan Strait relates closely to the Kuroshio path variation east of Taiwan. 
The mean correlation is more than 0.6 whereas the highest value is 0.75. The throughflow 
transport variation in the Taiwan Strait and Luzon Strait is also consistent with the field 
measurements. Results also show the importance of Kuroshio path on the throughflow in 
the Luzon and Taiwan Straits, which affects the complex SCS circulation.

Tsubouchi, T., Tohoku University, Sendai, Japan, t-taka@pol.geophys.tohoku.ac.jp;
Suga, T., Tohoku University, Sendai, Japan, suga@pol.geophys.tohoku.ac.jp;
Hanawa, K., Tohoku University, Sendai, Japan, hanawa@pol.geophys.tohoku.ac.jp
COMPARISON STUDY OF SPATIAL STRUCTURE OF SUBTROPICAL MODE 
WATERS IN THE WORLD OCEAN
We describe the characteristics of SubTropical Mode Waters (STMW) in the world ocean 
using unified criteria, and discussed what factors determine the thickness of STMW 
in each of the five basins: North Pacific (NP), North Atlantic (NA), South Pacific (SP), 
South Atlantic (SA) and Indian Ocean (IO). We use the isopycnally averaged temperature 
and salinity dataset (HydroBase) in summer of each hemisphere. STMW is defined as a 
thermostad with temperature layer having the core layer temperature ±1°C and the thick-
ness greater than 100 m. First, STMWs revealing a single type of water characteristics 
(NPSTMW, NASTMW and IOSTMW) are distributed mostly within the recirculation 
region (RR), while STMWs having a several types of water characteristics (SPSTMW and 
SASTMW) are distributed within and outside the RR. Second, it is shown that NASTMW 
has the thickest STMW (276±23.1 m) in the world ocean and NPSTMW, SASTMW 
and IOSTMW have almost the same thickness (168±15.8 m; 155±16.1 m; 149±14.8 m). 
SPSTMW has the thinnest STMW (108±7.7 m) in the world ocean. The vertical structure 
of SASTMW is unique in that its T/S stratification shows highly density-compensating 
nature. It is presented that deeper mainthermocline depth (MTD) is more important 
factor to form thicker STMW than strength of winter cooling. It is suggested that stronger 
western boundary current supplies more low potential vorticity into the western part of 
subtropical gyre, resulting larger RR and thicker STMW.

Tucker, A. J., Miami University, Oxford, OH, USA, tuckera2@muohio.edu;
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TEMPERATURE AND ULTRAVIOLET RADIATION INTERACT TO CONTROL 
INVASIVE WARMWATER FISHES.
Climate induced changes of important environmental drivers may exacerbate other global 
change problems. We demonstrate how temperature and ultraviolet radiation (UVR) 
conditions can control the suitability of nearshore spawning habitat for invasive warmwa-
ter fish species in Lake Tahoe USA. We surveyed a number of nearshore sites that varied 
in temperature and UVR transparency. DNA dosimeters were incubated in each site to 
assess ambient levels of DNA damage and larval warmwater fish were incubated in two 
sites that differed greatly in temperature and UV conditions. Our data suggest larval fish 
survival is high in low UVR/high temperature conditions and decreases in high UVR/low 
temperature conditions for some species but not others. Changes in temperature and 
UVR conditions of nearshore environments could facilitate the spread of invasive species 
that have been historically excluded from reproducing in these environments by unfavor-
able combinations of UVR and temperature.

Tuddenham, P. D., College of Exploration, Potomac Falls, USA, peter@coexploration.net;
Bishop, K. O., College of Exploration, Potomac Falls, USA, tina@coexploration.net

HOW DOES THE USE OF TECHNOLOGY AND SUPPORTING ORGANIZATION 
DESIGN PRINCIPLES SUPPORT THE DEVELOPMENT OF THE COSEE NETWORK 
AND COLLABORATIVE PARTNERSHIPS?
“Communities of Practice are groups of people who share a concern, a set of problems, 
or a passion about a topic, and who deepen their knowledge and expertise in this area by 
interacting on an ongoing basis” (Wenger, McDermott and Snyder, 2002).  The COSEE 
network has the potential to be a community of practice. The deliberate design of a com-
munity of practice helps support its internal direction, character and energy. Wenger 
has established 7 principles for guiding a community of practice design. The College 
of Exploration (TCOE) has incorporated these 7 principles and other organizational 
design principles to support our partnerships with many ocean science and ocean educa-
tion organizations and currently as active partners in 5 COSEEs.  We have introduced 
technologies to advance collaborative actions and encourage open and transparent com-
munication.  Over 10 years we have networked and encouraged collaborative learning 
between 225 ocean related scientists and over 8000 educators. This session will present 
our experiences and these design principles and related organization and network theories 
and practices and offer suggestions for best practice for developing sustainable and col-
laborative partnerships.

Tulloch, R. T., New York University, New York, USA, tulloch@nyu.edu;
Smith, K. S., New York University, New York, USA, shafer@cims.nyu.edu;
Flierl, G. R., MIT, Cambridge, USA, glenn@lake.mit.edu
SHALLOW SPECTRA AND BAROCLINIC INSTABILITIES AT THE OCEAN 
SURFACE
Recently it has been shown that, at sufficiently high effective vertical resolution, quasigeo-
strophic turbulence in the presence of both surface and interior mean gradients produces 
a forward energy cascade at the surface, with a shallow (-5/3) spectrum.  Charney or 
Eady-like instabilities are necessary to excite this cascade, but need only generate energetic 
conversion in a narrow band of wavenumbers.  Here we explore, using balanced numerical 
simulations with observed stratification and shear profiles, the degree to which this effect 
can explain observations and how it relates to submesoscale dynamics in submesoscale, 
primitive equation simulations of the ocean surface layer. In particular, we compute the 
detailed linear stability of a region, identify the vertical structre of the instabilities, and 
simulate the resulting turbulence with a model that completely resolves the surface modes 
(within a balanced model framework).  The spectrum at the surface flattens at a scale deter-
mined by the competition between the forcing of interior and surface mode instabilities.

Tunberg, B. G., Smithsonian Institution, Fort Pierce, USA, tunberg@si.edu;
Jones, M. S., Smithsonian Institution, Fort Pierce, USA, jonesms@si.edu;
Reed, S. A., Smithsonian Institution, Fort Pierce, USA, reed@si.edu;
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ECOLOGICAL DISTURBANCES IN THE ST. LUCIE ESTUARY AND THE 
SOUTHERN INDIAN RIVER LAGOON, EASTERN FLORIDA, ELUCIDATED 
THROUGH MACROBENTHIC MONITORING
Benthic infauna are important indicators of aquatic environmental quality and are used 
in many monitoring programs to assess overall estuarine health and to follow long-term 
trends in estuarine communities related to anthropogenic impacts. Soft-bottom macro-
fauna have been monitored quarterly since February 2005 from 13 sites in the St. Lucie 
Estuary (SLE) and the Indian River Lagoon (IRL). Frequent discharges of nutrient rich 
freshwater from the C-44 Canal (Lake Okeechobee) have contributed to very poor envi-
ronmental conditions in large parts of the SLE, with an infaunal community dominated 
by a few opportunistic (r-strategic) species.  However, the diversity and abundance of the 
benthic community improve significantly further downstream toward the St. Lucie Inlet. 
Under the Comprehensive Everglades Restoration Plan (CERP), managed freshwater 
inputs and decreased sedimentation in the SLE are expected to improve the environmen-
tal conditions in the entire SLE. The data clearly indicate that the benthic communities 
respond quickly to environmental changes and that they reflect changes in discrete zones 
within the studied areas in the SLE and IRL.

Tunnicliffe, V., University of Victoria, Victoria, Canada, verenat@uvic.ca;
Davies, K. T., University of Victoria, Victoria, Canada, kim.davies@dal.ca;
Butterfield, D. A., University of Washington, Seattle, USA, David.A.Butterfield@noaa.gov;
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Rideout, C., Memorial University of Newfoundland, St. John’s, Canada, cassrocks@hot-

mail.com
CALCIFICATION OF MUSSEL SHELLS IN A SETTING OF HIGH CARBON 
DIOXIDE RELEASE ON A SEAMOUNT IN THE MARIANA VOLCANIC ARC:  
BIOTIC RESPONSES TO A LOW PH OCEAN
On the summit of Eifuku Seamount, vents of liquid CO2 and H2S are surrounded by ex-
tensive beds of the vent mussel Bathymodiolus brevior. Water samples collected directly 
in mussel beds had pH ranging from 5.36 to 7.29 at 2.4 to 2.9oC. Calcification of shells 
is compared to the same species from Lau Basin vents at pH 7.8 to 8.4. While mussels 
at the two sites grow to similar sizes, Eifuku shells are 65% lighter and less than half the 
thickness. There is no preferential thinning of the inner aragonite shell layer at Eifuku nor 
are there differences in crystal size or formation compared to Lau. As no secondary dis-
solution of aragonite is evident, the calcification process appears limited by the initial ion 
availability. The calcitic layer forms daily microincrements and showed constant growth 
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rates at Eifuku under 10um/day – less than half that of shells in Lau Basin. Eifuku shells all 
have intact periostracum; exposed shell dissolves faster than body tissue decays. Neither 
shell mineral is stable at the measured conditions thus the animal must cover its shell 
completely to survive.

Turner, R. E., Louisiana State University, Baton Rouge, USA, euturne@lsu.edu;
Darby, F., Louisiana State University, Baton Rouge, USA, fdarby1@lsu.edu
CONSEQUENCES OF EUTROPHICATION TO SALT MARSH BELOWGROUND 
BIOMASS
We conducted field experiments at a combination of geographically diverse and region-
ally-specific sampling of above- and belowground plant biomass in western Atlantic 
and Gulf of Mexico salt marshes to understand the belowground responses of Spartina 
alterniflora, the dominant salt marsh plant, to N, P, and Fe additions.  The results indicate 
that nutrient enrichment will lead to lower root and rhizome biomass, and belowground 
production, and organic accumulation. Phosphorus additions, more than nitrogen, seems 
to reduce root and rhizome biomass accumulation. Higher soil respiration and a lower Eh 
are anticipated additional soil property changes. The cumulative effects of increased nutri-
ent loadings to salt marshes may be to decrease soil elevation and accelerate the conver-
sion of emergent plant habitat to open water, particularly at the lower elevation range of 
the plant. Eutrophication may be detrimental to long term salt marsh maintenance and 
development, especially in organic-rich wetland soils such as the Mississippi River deltaic 
plain where large-scale river diversions are being developed.

Turnewitsch, R., The Scottish Association for Marine Science, Oban, United Kingdom, 
robert.turnewitsch@sams.ac.uk;
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REFLECTIONS  OF ABYSSAL KILOMETER-SCALE FLOW / TOPOGRAPHY 
INTERACTIONS IN THE SEDIMENTARY RECORD
In the deep sea the interactions of residual flow and tides with kilometer-scale topography 
of comparable breadth and width result in distinct flow field patterns with locally en-
hanced current velocities. These locally enhanced current velocities amplify signals from 
the farther oceanic flow field and increase sediment erosivity. By combining flow-field and 
internal-tide modeling with observational data we show how the topographically distorted 
flow pattern is reflected in a number of erosivity parameters in the near-seafloor water 
column (234Th) and in modern and recent sediments (210Pb, Zr/Al, grain size distribution). 
The geochemical data provide information on the geometry of the flow / topography 
interactions. Moreover, the reflections of flow / topography interactions in the sedimen-
tary record also seem to have the potential of being proxies for the reconstruction of 
paleo-changes of residual flow and the intensity of (internal) tides, two main components 
of global ocean overturning.

Tutak, B., University of Florida, Gainesville, USA, tutak@coastal.ufl.edu;
Sheng, Y. P., University of Florida, Gainesville, USA, pete@coastal.ufl.edu
EFFECTS OF TIDAL FLATS AND MARSHES ON ESTUARINE CIRCULATION IN 
GTMNERR, FL
Guana-Tolomato-Matanzas National Estuarine Research Reserve (GTMNERR) includes a 
very complex shallow estuary on the northeast coast of Florida, connected to the Atlantic 
Ocean by St. Augustine and Matanzas Inlets. GTMNERR has a large coverage (~15 km2) 
of tidal flats and tidal marshes which are generally within the tidal range. To quantify the 
circulation patterns in the GTMNERR, a non-flooding/drying version of a 3D hydrody-
namic model, CH3D, is first used to simulate the observed water level and currents during 
2004-2005. To understand the effects of tidal flats and marshes on estuarine circulation 
in the GTMNERR, the flooding/drying version of CH3D is then used to simulate flood-
ing and drying of the marsh area. Both models are driven by the same tides at the open 
boundary located 30 km offshore. The results from both models are compared with the 
observed surface elevation, currents, and residual flow inside the estuary and tidal inlets. 
Comparison showed that the flooding/drying model produced more accurate water level 
and currents. A marsh model, which incorporates the enhanced friction by submerged 
and emerged vegetation produced even better comparison.
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STRANGERS IN THE LIGHT: GETTING BETTER ACQUAINTED WITH PARTICLES 
AND PROCESSES THAT HAVE PREVIOUSLY BEEN DIFFICULT TO RESOLVE
Optical sensing technologies beyond conventional transmissometers are increasingly 
enabling better discrimination of particle compositional information in-situ. Furthermore, 
new deployment platforms now allow sampling of biogeochemical processes with these 
technologies over space-time scales that previously would have been impossible or im-
practical. Examples of optical sensing technology that will be discussed include measure-
ment of bubble, deep-living coccolithophorid, and colloid populations with recently devel-
oped scattering devices.  Particle composition will be discerned from inversion of volume 
scattering function and other optical data.  Platforms to be discussed will include slocum 
gliders, autonomous profilers, and a custom ship-deployed vertical profiler. Results 
will be presented from regions including the South Pacific, Martha’s Vineyard Coastal 
Observatory, the Penobscot Estuary, and the NW Atlantic.

Tweddle, J. F., COAS, Oregon State University, Corvallis, USA, jtweddle@coas.oregon-
state.edu;

Sharples, J., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, js1@pol.
ac.uk;

Palmer, M. R., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, rolm@
pol.ac.uk;

Holligan, P. M., National Oceanography centre, Southampton, Southampton, United 
Kingdom, pmh1@noc.soton.ac.uk

TURBULENCE DRIVEN NITRATE FLUXES OVER SUBMARINE BANKS IN THE 
SEASONALLY STRATIFIED CELTIC SEA
In situ data, collected during two interdisciplinary cruises (July/August, 2003 and 2005) in 
the seasonally stratified Celtic Sea, were used to evaluate vertical turbulent nitrate fluxes 
(JN) into the subsurface chlorophyll maximum located within the thermocline. A combi-
nation of CTD, nitrate (N) and vertical diffusivity (Kz) measurements allowed calculation 
of JN using JN = -Kz*∆N/∆z. JN was increased over submarine banks (2.9 (neap) – 15.7 
(spring) mmol N m-2 day-1), as compared to over a flat seafloor (1.1 (neap) – 2.8 (spring) 
mmol N m-2 day-1), contributing a mean increase in annual new production of ~4% over 
the whole Celtic Sea. The data suggests the mechanism driving the increased nutrient 
fluxes is the formation and subsequent dispersion of a lee wave over the bank slopes. 
There is further evidence, supplied by chlorophyll concentrations measured by SeaSoar, 
to suggest lee waves formed over opposing sides of several banks due to the semidiurnal 
reversal of tidal currents. These regions of higher JN are of apparent importance to fisher-
ies, with fishing efforts often concentrated over banks..

Tweedie, M. S., NASA, Kensington, USA, stweedie@mac.com;
Snyder, H. D., Gallaudet University, District of Columbia, USA, henry.snyder@gallaudet.edu
PARTNERSHIPS WITH DIVERSE EXPERTISE PRODUCE EFFECTIVE OCEAN 
SCIENCE EDUCATION
Partnerships are essential for creating and delivering effective ocean education. Educators, 
scientists and private industry benefit from collaborating in a team of diverse experts 
sharing a common vision. Partnerships require individuals who are financially secure and 
willing to work together toward common goals. Participants must listen to each other and 
adjust the product based on collective agreements. The process may be compared to the 
Data Assimilation modeling process where new data is added as the model is running. The 
model incorporates the new information and adjusts so that it better represents reality. 
The relationships between collaborators must allow for creative adjustments to incorpo-
rate the differing ideas of the participants. The more diverse the expertise, the more useful 
the result will be. It is essential to have a facilitator who will maintain the mission vision 
as collaborators express their point of view.  This talk will present how participants in two 
education projects, NASA and the Volvo Ocean Race, and the NASA sponsored Ocean 
Motion project (www.oceanmotion.org), collaborated to reach common goals. 

Twichell, D. C., U S Geological Survey, Woods Hole, USA, dtwichell@usgs.gov;
Baldwin, W. E., U S Geological Survey, Woods Hole, USA, wbaldwin@usgs.gov;
Flocks, J. G., U S Geological Survey, St. Petersburg, USA, jflocks@usgs.gov;
Pendleton, E. A., U S Geological Survey, Woods Hole, USA, ependleton@usgs.gov;
Miner, M. D., University of New Orleans, New Orleans, USA, mminer@uno.edu;
Kulp, M., University of New Orleans, New Orleans, USA, mkulp@uno.edu
SUBSURFACE CONTROL ON SEA-FLOOR EROSIONAL PROCESSES OFFSHORE 
OF THE CHANDELEUR ISLANDS, LA
Semi-circular depressions that coincide with variations in the underlying shallow stratig-
raphy were found on the offshore side of the Chandeleur Islands. The depressions, which 
occur in discontinuous patches in a 40-km-long section between Curlew Island and the 
central part of the northern island chain, were found through use of sidescan sonar, swath 
bathymetry, and high-resolution seismic data collected in 2006 and 2007 after Hurricane 
Katrina. The depressions occur in 3-15 m water depths, and have 200-800 m diameters, 
steep edges, 0.5-1.5 m relief, and a high-backscatter signature on the sidescan.  The sur-
rounding sea floor exhibits a low-backscatter signature on the sidescan.  Seismic profiles 
show that depressions are concentrated over and adjacent to an acoustically transparent 
facies interpreted to be sandy distributary channels, and are less frequent where muddy 
lagoonal deposits are exposed on the sea floor.  This difference suggests that distributary 
channel deposits are more readily eroded than the surrounding lagoonal deposits.  Two 
possible explanations for the formation of these features are scour caused by the interac-
tion of waves and coastal currents or liquefaction due to loading by storm waves.
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Twining, B. S., University of South Carolina, Columbia, USA, benjamin.twining@sc.edu;
Baines, S. B., Stony Brook University, Stony Brook, USA, sbaines@ms.cc.sunysb.edu;
Vogt, S., Argonne National Laboratory, Argonne, USA, vogt@aps.anl.gov
ROLE OF DIATOMS IN NICKEL BIOGEOCHEMISTRY IN THE PACIFIC OCEAN
Single-cell x-ray fluorescence (SXRF) analyses of phytoplankton cells collected from the 
equatorial Pacific Ocean reveal significant inter-taxa differences in cellular nickel quotas. 
Diatoms contain nearly 3-fold more Ni (per mole P) than autotrophic picoplankton cells, 
which in turn contain approximately 2-fold more Ni than larger autotrophic flagellated 
cells. Maps of subcellular distribution suggest that cellular Ni may be concentrated in 
diatom frustules, which would explain the close correlation of dissolved Ni and silicic acid 
in vertical profiles reported previously. SXRF measurements of Ni/Si in newly deposited 
frustule material during grow-out experiments are comparable to water column Ni/Si 
remineralization ratios reported previously. Approximately 35-40% of the Ni in diatoms is 
calculated to be associated with the frustule. Frustule-bound Ni accounts for all of the Ni 
remineralized below ca. 1000 m but only 50% of the Ni remineralized above ca. 1000 m in 
the Pacific Ocean. Quotas of cytoplasmic Ni in diatoms (excluding frustule-bound Ni) are 
approximately 2-3 fold higher than those in other co-occurring cells. These higher quotas 
are needed to reproduce observed Ni profiles in the upper water column.

Tynan, C. T., Assoc. Scientists at Woods Hole, Woods Hole MA, USA, snowpetrel@
comcast.net;

Ainley , D. G., H.T. Harvey & Associates, Los Gatos CA, USA, dainley@penguinscience.com;
Barth , J. A., Oregon State University, Corvallis OR, USA, barth@oce.orst.edu;
Cowles , T. J., Oregon State University, Corvallis OR, USA, tjc@oce.orst.edu;
Brodeur, R. D., NOAA - Northwest Fisheries Science Center, Newport OR, USA, rick.

brodeur@noaa.gov;
Reese, D., Oregon State University, Corvallis OR, USA, dreese@lifetime.oregonstate.edu;
Ford, R. G., RG Ford Consulting, Portland OR, USA, eci@teleport.com
COMPARING EXPORT OF SHELF CARBON IN WHALE BIOMASS WITH CARBON 
FLUX IN OFFSHORE JETS OF THE CALIFORNIA CURRENT
Carbon budgets for shelf food webs have rarely included complete pathways for the com-
munities of apex predators. In particular, the regionally and seasonally significant influenc-
es of large whales in shelf systems are often missing in models of carbon flux. The ecologi-
cal role of whales in the trophic transfer of shelf carbon was examined during GLOBEC 
Northern California Current (NCC) process cruises off Oregon (41.9 – 44.7º N) during 
summer 2000 and 2002. Line-transect surveys of cetaceans were conducted across the 
shelf and slope, in conjunction with multidisciplinary investigations of the NCC. During 
the upwelling season, humpback whales Megaptera novaeangliae move onto the shelf, 
especially at ecological ‘hotspots’ such as Heceta Bank (44º N). There, they forage on high 
densities of euphausiid and fish prey, removing large amounts of carbon from productive 
coastal waters, and sequestering carbon in whale biomass. The amount of carbon that is 
seasonally sequestered in whale biomass, and ultimately exported from the shelf during 
the whales’ migration, is comparable with the amount of carbon transported cross-shelf 
by a jet of the NCC. Even the reduced numbers of an endangered population of whales 
contributes significantly to carbon flow in a coastal shelf ecosystem.

Tzortziou, M., University of Maryland, ESSIC - Hellenic Centre for Marine Research, IIW, 
College Park, USA, martz@snarktoo.gsfc.nasa.gov;

Neale, P. J., Smithsonian Environmental Research Center, Edgewater, USA, nealep@si.edu;
Megonigal, P. J., Smithsonian Environmental Research Center, Edgewater, USA, megoni-

galp@si.edu;
Butterworth, M., Smithsonian Environmental Research Center, Edgewater, USA, butter-

worthm@si.edu
TIDAL MARSH OUTWELLING OF DISSOLVED ORGANIC MATTER (DOM) IN 
THE CHESAPEAKE BAY WATERSHED
Salt and freshwater tidal marshes cover a large area along the Chesapeake Bay watershed. Yet, 
the amount and quality of the dissolved organic material that is potentially exported from 
these systems remain largely uncharacterized, limiting our understanding of the effects of 
tidal marshes on DOM dynamics, carbon cycling, and estuarine photochemical and micro-
bial processes. We measured tidal exchanges of DOM in several marsh systems along the 
western and eastern Bay shores that vary widely in carbon sources and environmental char-
acteristics. Detailed absorption (magnitude and exponential spectral slope) and fluorescence 
spectroscopy (Synchronous-Fluorescence, and Emission-Excitation-Matrices) analyses, and 
measurements of dissolved organic carbon concentration were performed. Results were used 
to determine the role of tidal marshes as a source of colored dissolved organic matter and 
carbon for adjacent estuarine waters, and examine between-marsh variability in the amount, 
optical signature and, thus, also quality and bioavailability of exported DOM.

uchida/masao, M., National Institute for Environmental Studies, Tsukuba, Japan, uchi-
dama@nies.go.jp;

Eglinton, T. I., Woods Hole Oceanographic Institution, Department of Marine Chemistry 
& Geochemistry, Falmouth, USA, teglinton@whoi.edu;

Hayes, J. M., Woods Hole Oceanographic Institution, Department of Geology & 
Geophysics, Falmouth, USA, jhayes@whoi.edu;

MontluÃ§on, D., Woods Hole Oceanographic Institution, Department of Marine 
Chemistry & Geochemistry, Falmouth, USA;

Coppola, L., Observatoire Oceanologique de Villefranche-sur-mer, Villefranche-sur-mer , 
France, coppola@obs-vlfr.fr;

Andersson, P., Swedish Museum of Natural History, Stockholm, Sweden, per.andersson@
nrm.se

HYDRODYNAMIC CONTROLS ON THE MOLECULAR-LEVEL COMPOSITION 
OF ORGANIC MATTER IN SEDIMENTS ALONG WASHINGTON MARGIN AND 
CASCADIA BASIN TRANSECT
Fluvial systems discharge complex mixtures of particulate and dissolved terrigenous or-
ganic materials to the oceans. Upon entering the marine realm, these materials are subject 
to a range of physical and biogeochemical processes. For particulate matter, hydrodynamic 
properties play a critical role in dictating where and how this material is distributed and 
deposited on the sea floor. A suite of surface sediments collected along a transect were 
separated according to their grain size and hydrodynamic properties, and the organic 
matter characterized in terms of its bulk elemental, isotopic, and molecular properties.  
Systematic variations in the molecular-level composition of organic matter are observed 
across the different particle classes. These variations are manifested in different tracers of 
terrestrial organic matter, including the abundance and isotopic composition of higher 
plant waxes and soil microbe tetraether lipids.  Similarly, marine-derived lipids including 
alkenones and marine archaeal tetraethers show strong distributional and isotopic varia-
tions across the transect.  Together, these variations in terrestrial and marine biomarker 
properties inform on the sources, particle dynamics, and transport history of organic 
matter buried on river-influenced continental margins. The implications of these findings 
for the application of molecular markers as proxies of organic matter input, and of marine 
and continental environmental conditions will also be discussed.

Uchiyama, Y., UCLA, Los Angeles, USA, uchiyama@atmos.ucla.edu;
McWilliams, J. C., UCLA, Los Angeles, USA, jcm@atmos.ucla.edu;
Shchepetkin, A. F., UCLA, Los Angeles, USA, alex@atmos.ucla.edu
SUBMESOSCALE INSTABILITY IN  SUBTIDAL INNER SHELF CIRCULATION OFF 
PALOS VERDES, CALIFORNIA
A new class of submesoscale variability is simulated in a realistic, shelf-scale, high-resolu-
tion regional configuration with ROMS (Shchepetkin and McWilliams, 2005) for Palos 
Verdes (PV) Shelf, California, encompassing Santa Monica Bay (SMB) and San Pedro Bay 
(SPB). The variability comprises energetic submesoscale eddies detached from the cape PV 
and “filament” structure visualized by meandering fronts right at the shoreline in both of 
SMB and SPB. The offshore extent of the filament is computed to be of O(1 km), and it is 
totally different from a classical view of offshore transport process by rip current, undertow, 
or shear waves associated with shear instability in longshore currents. Barotropic shear 
instability within the upwelling zone and baroclinic instability along the fronts are consid-
ered to be a key processes in generation of these submesoscale eddies and variability. We 
will discuss on further mechanism causing the submesoscale filament structure, and its role 
in cross-shelf mixing that links nearshore littoral dynamics to inner-shelf circulation.

Uehara, H., Tohoku University, Sendai, Japan, uhiroki@pol.geophys.tohoku.ac.jp;
Kizu, S., Tohoku University, Sendai, Japan, kizu@pol.geophys.tohoku.ac.jp;
Hanawa, K., Tohoku University, Sendai, Japan, hanawa@pol.geophys.tohoku.ac.jp;
Yoshikawa, Y., JAMSTEC, Yokosuka, Japan, yoshikaway@jamstec.go.jp;
Roemmich, D., Scripps Institution of Oceanography, San Diego, USA, droemmich@ucsd.edu
ESTIMATION OF HEAT AND FRESHWATER TRANSPORTS IN THE NORTH 
PACIFIC USING HIGH RESOLUTION XBT DATA
The mean heat and freshwater transports in the North Pacific subtropical gyre during 
1998-2002 are estimated. High-resolution XBT/XCTD transects (PX-40: Honolulu-Japan, 
PX-37: San Francisco-Honolulu, PX-10: Honolulu-Guam, PX-44: Guam-Taiwan/Hong 
Kong) are used to calculate geostrophic transport across each of the ship tracks. Ekman 
transport is estimated from satellite-scatterometer wind stress. The mean heat and fresh-
water transport convergences (HTC and FTC) into the northern box bounded by the PX-
40/37 transects and the Tsushima and Bering Straits are 0.26 +/- 0.16 pW (peta watts) and 
-0.26 +/- 0.11 Sv (10^6 m^3/sec), respectively. HTC and FTC into the western box bound-
ed by the PX-40/10/44 transects and the Tsushima Strait are estimated to be 0.32 +/- 0.17 
pW and 0.08 +/- 0.07 Sv, respectively. In both boxes, warmer waters transported inward 
by the Ekman flow and by the Kuroshio are compensated by the export of waters at cooler 
temperatures, whose peaks are found in the temperatures of the mode waters formed in the 
North Pacific. The salt budget is also described to consider the mechanisms of freshwater 
transport. Since, in particular, the western box includes the region with the strongest heat 
loss to the atmosphere and is possibly a key region for climatic decadal variation, it is neces-
sary to continue the HRX measurement and to make an effort at improving the estimation 
of heat and freshwater transports, in order to contribute to advancing climate studies.

Ueki, I., IORGC/JAMSTEC, YOKOSUKA, Japan, uekii@jamstec.go.jp;
Ando, K., IORGC/JAMSTEC, YOKOSUKA, Japan, andouk@jamstec.go.jp
SALINITY VARIATION OBSERVED WITH TRITON ARRAY
Salinity variation in the Pacific warm pool is investigated by Triangle Trans-ocean Buoy 
Network (TRITON) data. On interannual time scale, a distinct feature appears in sea sur-
face salinity (SSS) variation. During La Nina, higher salinity is recognized near the equator, 
whereas lower salinity appears between 5N and 8N, producing large salinity front be-
tween 2N and 5N. This front becomes weak during El Nino. The front structure is mainly 
depending on zonal advection near the equator and fresh water flux by Intertropical 
Convergence Zone activity around 5N to 8N. In addition to SSS variation, another large 
variability is found near pycnocline especially between the equator and 2N, which de-
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pends on a front of two water masses corresponding to North Pacific Tropical Water 
(NPTW) and South Pacific Tropical Water (SPTW). During La Nina (El Nino), NPTW 
(SPTW) indicates higher salinity value and increased thickness. These large salinity varia-
tions affect ocean dynamics through density changes of seawater. The high contribution of 
salinity variation to geostrophy evaluated by observed data requires further understanding 
of salinity variation in the Pacific warm pool.

Uenzelmann-Neben, G., Alfred-Wegener-Institut, Bremerhaven, Germany, Gabriele.
Uenzelmann-Neben@awi.de;

Klaeschen, D., IfM-Geomar, Kiel, Germany, dklaeschen@ifm-geomar.de;
Krahmann, G., IfM-Geomar, Kiel, Germany, gkrahmann@ifm-geomar.de;
Reston, T., University of Birmingham, Birmingham, United Kingdom, t.j.reston@bham.

ac.uk;
Visbeck, M., IfM-Geomar, Kiel, Germany, mvisbeck@ifm-geomar.de
SEISMIC REFLECTIONS WITHIN THE WATER COLUMN SOUTH OF SOUTH 
AFRICA: INDICATIONS FOR THE AGULHAS RETROFLECTION
With the publication of Holbrook et al. (2003) the field of seismic oceanography expe-
rienced a major momentum. Several authors since then (Nandi et al., 2004; Holbrook 
and Fer, 2005; Paramo and Holbrook, 2005) could show that those reflections within the 
water column correspond to thin layers with strong vertical temperature gradients. Those 
reflections hence represent a chance to trace those temperature gradients over large dis-
tances. Weak seismic reflections within the water column south of South Africa gave rise 
to the question whether here traces of the Agulhas Current or Agulhas Retroflection can 
be observed. A careful reprocessing of the data led to the imaging of fields of reflections 
pointing towards a 135 km broad and about 1000 m deep reaching well stratified area with 
strong reflection amplitudes and several weaker reflections extending down to at least 
1500 m water depth over the whole area of investigation. To image both the boundaries 
between the water masses as reflections and the different properties of the long wave-
length velocity variations in depth special imaging technigues like prestack depth migra-
tion analysis were performed. Further, the temperature gradients from the short wave-
length properties as velocity and density contrasts were determind by a two step inversion 
of acoustic amplitude versus angle analysis to better quantify the variations of the water 
masses of the Agulhas Current.   

Ullman, D. J., University of Wisconsin - Madison, Madison, USA, ullman@wisc.edu;
McKinley, G. A., University of Wisconsin - Madison, Madison, USA, gamckinley@wisc.edu;
Bennington, V. S., University of Wisconsin - Madison, Madison, USA, benesh@wisc.edu;
Dutkiewicz, S., Massachusetts Institute of Technology, Cambridge, USA, stephd@ocean.

mit.edu
NORTH ATLANTIC CARBON CYCLE RESPONSE TO CLIMATE VARIABILITY IN 
THE SUBTROPICS
Air-sea CO2 flux variability in the North Atlantic has been found to be small in a vari-
ety of ocean biogeochemical models and at least one atmospheric CO2 inversion study 
(McKinley et al. 2004), yet the mechanisms that damp variability in this region of large 
net carbon uptake are poorly understood. A biogeochemical general circulation model 
was used to assess the impact of climate variability from 1980-2006 on the CO2 flux and 
surface pCO2 in the North Atlantic.  Results show a strong correlation between flux and 
pCO2 variability.  Model output pCO2 was separated into its influences from dissolved in-
organic carbon (DIC), alkalinity (Alk), phosphate, silicate, sea-surface temperature (SST), 
and sea-surface salinity (SSS) to assess the mechanisms driving pCO2 variability.  These 
pCO2 components were regressed onto the North Atlantic Oscillation (NAO) index, the 
main mode of climate variability in the region.  The effects of SST and Alk on pCO2 vari-
ability balance each other in the eastern subtropical gyre, such that the overall variability 
of pCO2 is small.  Driving forces behind Alk/SST variability in the eastern subtropics are 
evaluated in the context of ESTOC observations.

Ullman, D. S., University of Rhode Island, Narragansett, USA, d.ullman@gso.uri.edu;
Codiga, D. L., University of Rhode Island, Narragansett, USA, dcodiga@gso.uri.edu;
Kincaid, C. R., University of Rhode Island, Narragansett, USA, ckincaid@gso.uri.edu
VELOCITY STRUCTURE AND EDDY PROPERTY FLUXES IN THE MID-SHELF 
FRONTAL ZONE OF THE NEW YORK BIGHT
Hydrographic fronts oriented roughly along isobaths at mid-shelf locations have been 
observed along a number of coastal margins during the winter months. The mechanism(s) 
responsible for the formation of these fronts and their influence on cross-shelf transport 
are not presently understood. Moored observations of currents and temperature in the 
mid-shelf frontal region of the New York Bight during winter 2007 are used to describe the 
cross-frontal structure of velocity and hydrography. Preliminary results show strong wind 
forcing of the current and temperature fields. Mean and eddy heat fluxes are computed 
using the time series of velocity and temperature and are separated into tidal and subtidal 
components. The cross-shelf structure of the fluxes will be compared with the fluxes in two 
potential models of front formation, tidal dispersion and bottom boundary layer advection 
models, each of which predict or assume very different cross-shelf flux variability.

Umek, J. W., University of Nevada, Reno, Reno, USA, umekj@unr.nevada.edu;
Brownstein, J. D., University of Nevada, Reno, Reno, USA, jbrownstein@cabnr.unr.edu;
Chandra, S., University of Nevada, Reno, Reno, USA, sudeep@cabnr.unr.edu
LIMNOLOGY AND AQUATIC FOOD WEB STRUCTURE OF A LARGE TERMINAL LAKE
Walker Lake is a large, terminal, saline lake in the Western Great Basin of the United 
States. Diversions have greatly reduced river inflow which has lead to a decrease in vol-
ume by 75% since the 1880’s. As a result there has been a concomitant increase in salinity 
levels and alteration to biotic community structure. This study provides a contemporary 
snapshot of the water quality, phytoplankton- zooplankton biomass, and the lake’s food 
web structure. Water quality and chorophyl a and zooplankton were sampled monthly 
(March to October 2007) from six locations at discrete depths. Nutrient concentrations 
were highly variable (ammonium levels- 0 to 30 ppb, nitrate- 0-12 ppb, total and dissolved 
phosphorus-500 - 1000 ppb, and soluble reactive phosphorus- 400 - 600 ppb). The food 
web structure determined from stable isotope measurements (carbon and nitrogen) and 
stomach contents suggests benthic resources contributed greatly to fisheries energetics.

Unal, E., University of Connecticut / Department of Marine Sciences, Groton, CT, USA, 
ebru.unal@uconn.edu;

Bucklin, A., University of Connecticut / Department of Marine Sciences, Groton, CT, 
USA, ann.bucklin@uconn.edu;

Wiebe, P. H., Woods Hole Oceanographic Institution / Biology, Woods Hole, MA, USA, 
pwiebe@whoi.edu

BASIN-SCALE POPULATION GENETIC STRUCTURE OF CALANUS 
FINMARCHICUS IN THE NORTH ATLANTIC
Calanus finmarchicus is a cold-temperate copepod species that is seasonally abundant 
throughout the North Atlantic Ocean. The species has been hypothesized to inhabit three 
semi-distinct gyre systems in the North Atlantic: the Norwegian Sea, the northern North 
Atlantic, and the western North Atlantic. Although C. finmarchicus shows significant 
geographic variation in many life history traits, basin-scale population genetic variation 
of the species has not been comprehensively characterized. For this study, C. finmarchi-
cus was sorted from zooplankton samples collected during 2005 from diverse locations 
across the geographic range of the species. A total of 15 Single Nucleotide Polymorphisms 
(SNPs) were detected in three different nuclear protein-coding genes using multiplexed 
ABI SNaPshot protocols. Spatial patterns of the SNP allele frequencies were described, 
and patterns of population genetic diversity and structure were characterized in light of 
the three-gyre hypothesis.

Urban, N. R., Michigan Technological University, Houghton, USA, nurban@mtu.edu;
McKinley, G., University Wisconsin - Madison, Madison, USA;
McDonald, C. P., Michigan Technological University, Houghton, USA;
Atilla, N., University of Wisconsin - Madison, Madison, USA;
Desai, A., University of Wisconsin - Madison, Madison, USA;
Wu, C., University of Wisconsin - Madison, Madison, USA
CONTRIBUTIONS TO THE CO2 EFFLUX FROM THE LAURENTIAN GREAT 
LAKES
Several approaches (direct flux measurements, whole lake mass balance, concurrent 
photosynthesis and respiration measurements, stable isotope ratios, coupled ecosystem-
hydrodynamic model) have all indicated that Lake Superior is a net source of CO2 to the 
atmosphere.  pCO2 concentrations in the lake follow a seasonal cycle with higher values 
in spring than in summer.  Similar seasonal cycling of pCO2 in the other four Great Lakes 
has also been documented.  The magnitude of the seasonal oscillation in pCO2 varies 
considerably among the lakes, being lowest in Superior and highest in Michigan.  In this 
presentation we assess the relative roles of changes in temperature, pH, alkalinity, and DIC 
in driving the seasonal oscillations in pCO2 in the surface waters.  If temperature or pH 
are the major driving variables, there will be little net emission of CO2 from the lake on 
an annual basis.  In this analysis, we utilize both empirical correlation analyses as well as 
theoretical modeling to quantify the contributions of each factor.

Urban-Rich, J., University of Massachusetts Boston, Boston, USA, juanita.urban-rich@
umb.edu;

Baer, S., Virginia Institute of Marine Science, Gloucester Point, USA, sbaer@vims.edu
DETECTION AND FATE OF ZOOPLANKTON PRODUCED FDOM IN MONTEREY BAY
Biological sources of colored dissolved organic material (CDOM) in seawater are poorly 
understood both in terms of rates of production and the types of material produced.  
Previous work has shown that copepods and larvaceans produced fluorescent dissolved 
organic matter (FDOM).  During a thin-layer cruise in Monterey Bay, California in July 
2006 we examined the production and fate of zooplankton produced FDOM.  Grazing 
experiments were conducted with separate species to learn what types of FDOM different 
species produce.  Bacterial and photo degradation experiments were conducted to exam-
ine the turn over rate of zooplankton produced FDOM.  These results will be discussed 
relative to water column FDOM profiles.
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Usui, N., Meteorological Research Institute/Japan Meteorological Agency, Tsukuba, Japan, 
nusui@mri-jma.go.jp;

Tsujino, H., Meteorological Research Institute/Japan Meteorological Agency, Tsukuba, 
Japan, htsujino@mri-jma.go.jp;

Nakano, H., Meteorological Research Institute/Japan Meteorological Agency, Tsukuba, 
Japan, hnakano@mri-jma.go.jp;

Fujii, Y., Meteorological Research Institute/Japan Meteorological Agency, Tsukuba, Japan, 
yfujii@mri-jma.go.jp;

Kamachi, M., Meteorological Research Institute/Japan Meteorological Agency, Tsukuba, 
Japan, mkamachi@mri-jma.go.jp

FORMATION PROCESS OF THE KUROSHIO LARGE MEANDER USING A 
REGIONAL ASSIMILATION SYSTEM MOVE/MRI.COM-WNP
Formation of the Kuroshio large meander (LM) in 2004 has been examined using a 
regional assimilation system (MOVE/MRI.COM-WNP). The small meander (SM) that 
triggers the subsequent LM occurred in December 2003. A cyclonic eddy propagating 
westward and a frontal wave from the East China Sea play important roles in the SM 
generation. The SM remains stationary until the spring of 2004. Examining a vorticity bal-
ance, the advection and the bottom pressure torque on the continental slope is balanced. 
This balance is achieved as a result of reduction of the advection by a westward propagat-
ing negative-temperature anomaly. The SM starts moving eastward around May 2004, 
when an anticyclonic eddy east of the Tokara is amplified by coalescing two eddies. At that 
time, an anticyclonic eddy in deep layer is generated below the Kuroshio. The upper and 
lower eddies propagate eastward while growing up, resulting in the LM. An eddy energetic 
analysis indicates that this process can be understood by baroclinic instability. From some 
sensitivity experiments, sufficient conditions for the stationary LM will also be discussed.

Vásquez, Y. E., IVIC, Caraca, Venezuela, jaimyane@cantv.net;
Alfonso, J. A., IVIC, Caracas, Venezuela, jalfonso@ivic.ve;
LaBrecque, J. J., IVIC, Caracas, Venezuela, jjlabrec@hotmail.com;
Angel, I. F., IVIC, Caracas, Venezuela, iangel_ceballos@yahoo.com
DISTRIBUTION OF TRACE METALS IN THREE VENEZUELAN ESTUARIES
Marine sediments and organisms, can be a sensitive indicator for both spatial and temporal 
trend monitoring of contaminants in the estuaries, since they can accumulate (concen-
trate) trace metals and others substances. The estuaries of Cuare, Buche and Mochima 
are located within the subtropical environment of Venezuelan coastline. In this work, we 
report concentrations of selected major and trace elements in recent sediments, mangrove 
and oysters collected in these estuaries. Environmental factors as temperature (T), dis-
solved oxygen (DO), total dissolved solid (TDS), pH, conductivity (L) and salinity was also 
determined. Our results suggest that the variation of anthropogenic sources is the most 
important factor influencing the spatial variation of trace metals. Statistical analysis (one-
way ANOVA) indicated that sediments, mangrove and oysters considered selectively can 
accumulate certain elements. Sampling of estuaries different along the Venezuelan coast re-
vealed significant site-specific concentration differences for the elements Cd and Cr. * This 
work was partially funded by a research grant from the Venezuelan National Science and 
Technology Foundation ( FONIACT: Proyecto de Grupo 2005-000774) ** Mailing address: 
Centro de Quimica, 8424 NW 56th Street, Suite CCS-00204, Miami FL, USA, 33166

Våge, K., Woods Hole Oceanographic Institution, Woods Hole, USA, kjetil@whoi.edu;
Pickart, R. S., Woods Hole Oceanographic Institution, Woods Hole, USA, rpickart@whoi.edu;
Davies, H. C., Swiss Federal Institute of Technology, Zürich, Switzerland, huw.davies@env.

ethz.ch
THE GREENLAND TIP JET: ROLE OF THE AMBIENT ATMOSPHERIC 
CIRCULATION AND EFFECT ON CONVECTION IN THE IRMINGER SEA
It has been hypothesized that deep, open-ocean convection can occur in the southwest 
Irminger Sea, driven by an atmospheric phenomenon known as the Greenland tip jet. 
Using a variety of atmospheric and oceanic data sets and an air-parcel trajectory model, 
the wintertime conditions during which tip jets occur, their characteristics, and the
oceanic response are investigated. Tip jets are intense westerly winds southeast of Cape 
Farewell with mean  velocities and heat fluxes of up to 30 m/s and 600 W/m^2 respec-
tively, sustained for less than one day. Using a collection of more than 500 such events 
from the ERA-40 surface reanalysis over the period 1957-2002, strong positive anomalies 
of cyclone and jet stream occupation suggest that tip jets arise due to an interplay between 
the high topography of Greenland and the presence of a cyclone to the east and the jet 
stream to the south. Application of an oceanic one-dimensional mixed-layer model that 
includes the effects of tip jets predicts convection exceeding 1700 m during the high-NAO 
winter of 1994-5. 

Valdemarsen, T. B., University of Southern Denmark, Odense, Denmark, valdemarsen@
biology.sdu.dk;

Holmer, M., University of Southern Denmark, Odense, Denmark, Holmer@biology.sdu.dk
IMPORTANCE OF IRON CONTENT FOR SULFUR DYNAMICS IN ORGANIC 
LOADED FISH FARM SEDIMENTS
In this experiment we investigated initial changes in sediment biogeochemistry induced 
by organic matter loading, by supplying fish food to the surface of natural sediment cores, 
simulating a sedimentation rate of 5 g C*m-2*day-1, which has been considered a threshold 
value for shift to azoic sediments. The experiment was performed with two types of sedi-
ment: Fe-rich (96 µmol*cm-3) and Fe-poor (2.6 µmol*cm-3) sand (average grain size 229 

and 474 µm, respectively) with natural densities of infauna. Fluxes of TCO2, NH4
+ and O2 

increased within 10 days to 8 times the background level suggesting fast mineralization of 
added organic matter. A rapid build-up of dissolved TH2S in the top 2 cm resulted in for-
mation of Beggiatoa-like bacterial mats on the sediment surface. After two months, cores 
were sliced for porewater and solid phase analysis, revealing very high concentrations of 
dissolved Fe2+ in the top 2 cm together with significant build-up of TRIS in the surface and 
below the bioturbated zone in Fe-rich cores, whereas TRIS was less affected in Fe-poor 
cores. Surprisingly, infauna persisted and thrived in both sediment types.

Valdmets, K., University of Tartu, Tartu, Estonia, valdmets@ut.ee;
Ansko, I., Tartu Observatory, TÃµravere, Estonia;
Reinart, A., Tartu Observatory, TÃµravere, Estonia, anu.reinart@aai.ee
EFFECT OF CALIBRATION UNCERTAINTY TO REMOTE SENSING 
REFLECTANCE VALIDATION
The availability of remotely sensed ocean colour data from satellite sensors such as MERIS, 
MODIS, and SeaWiFS has opened up perspectives in the study of the spatial and temporal 
variability of water quality distributions also in coastal and large inland waters. Different 
remote sensing products qualities need to be tested and compared with in situ measure-
ments. Classification of water types helps to clarify relationships between different proper-
ties inside a certain class and quantify variation between the classes. Used optical water 
type classification approaches based on remotely sensed water-leaving radiance shows, 
that different class of water have different remote sensing reflectance spectra. In this 
study, we investigate how well it is possible to define different water types form the in situ 
measured reflectance spectra and from  MODIS and MERIS products. Also we explore 
different errors  (sensor calibration, wind speed, cloud cover etc) influence for capability 
to discriminate between the estimated water types. We show that despite the differences 
in optically active substances, reflectance spectra in Moderate and Turbid types cannot 
be distinguished by the standard processing scheme of the MODIS sensor. MERIS sensor 
was able to do that.  Calibration errors were relatively small comparing other errors.

Valette-Silver, N. J., NOAA/NOS/NCCOS/CCMAH, Silver Spring, USA, nathalie.valette-
silver@noaa.gov

LINKING ECOSYSTEM HEALTH TO MARINE ANIMAL HEALTH
Over the past several decades even a casual beachgoer has noticed changes in the quality of 
our coastal and estuarine waters and the ecosystems they support. Often there is a visible 
indication of a problem such as an odor, a discoloration, or debris that can directly affect the 
health of marine animals. Frequently associated with these obvious environmental changes, 
are killed fish, beached marine mammals, entangled sea turtles, or oiled birds. But these are 
just the tip of the iceberg, the very visible problems. Other problems are more subtle and their 
connection with what is happening in our marine ecosystems is at time more difficult to iden-
tify. For example what is the exact role of human induced noise on marine mammal’s health? 
What is the impact of marine and estuarine contaminants at the ecosystem, population, indi-
vidual, cellular or genetic level? A few examples (including biotoxins, chemicals and biological 
agents) will be used to demonstrate the problems associated with acute and chronic effects of 
ecosystem stressors on marine animal health and their ultimate impact on human health.

Valle-Levinson, A., University of Florida, Gainesville, FL, USA, arnoldo@ufl.edu;
Guo, X., Ehime University, Matsuyama, Japan, guoxinyu@dpc.ehime-u.ac.jp
FLOW INTERACTIONS WITH A BATHYMETRIC DEPRESSION IN THE SETO 
INLAND SEA
Observations of underway current velocity and fixed water density profiles were used to 
determine the three-dimensional flow patterns associated with a bathymetric depression 
or hollow.  Data were collected at different phases of the tidal cycle throughout differ-
ent days in May and July of 2007 at Kurushima Strait, over a hollow in the Japanese Seto 
Inland Sea.  The hollow is approximately 4.5 km long, 1.5 km wide.  The depth of the hol-
low increases from 30 m, surrounding the hollow, to a maximum of 120 m.  The bottom 
slope on the seaward and landward sides of the hollow is 0.08 and 0.03, respectively.  The 
water column in general was weakly stratified to well-mixed by the tidal currents that ex-
ceeded 1 m/s.  The flow patterns were asymmetrically distributed along the elongated axis 
of the hollow.  During flood, the maximum flows were observed over the deepest part of 
the hollow whereas during ebb, maximum flows developed over the shallow areas outside 
the hollow.  This acceleration during flood was attributed to flow convergence associated 
with the presence of the hollow but reinforced by a nearby cape.  Furthermore, the vertical 
component of velocity was highly coherent with a 30-m tall sill located in the hollow and 
with 200-m long, 5 m high megaripples observed at the rim of the hollow.  Interactions 
between the flow and these bathymetric features extended throughout the water column 
as baratropic waves that appeared at the surface.

Valvo, L. M., Duke University, Durham, USA, lmv4@duke.edu;
Lozier, M. S., Duke University, Durham, USA, s.lozier@duke.edu
A COMMUNITY-BASED MENTORING PROGRAM: PHYSICAL 
OCEANOGRAPHERS WORKING TO INCREASE RETENTION
While women have been graduating from physical oceanography programs in increasing 
numbers for the past two decades, the number of women occupying senior positions in 
the field remains relatively low.  Thus, the disparity between the percentages of women 
at various career stages seems to be related to the retention of those completing graduate 
school in physical oceanography, not in recruiting women to the field.  Studies indicate 
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that a positive mentoring experience is strongly correlated with success in science, and 
as such, a new initiative provides this essential mentoring to physical oceanographers 
from late graduate school through their early careers.  MPOWIR (Mentoring Physical 
Oceanography Women to Increase Retention) is a community-based program comprised 
of online and face-to-face mentoring opportunities.  The MPOWIR website (www.
mpowir.org) includes resources as well as online forums where junior and senior scientists 
interact.  In May 2008, we will hold the first Pattullo conference to bring mentors and 
mentees together.  In addition, statistics from institutions and survey responses from 
individual graduate students provide quantitative and qualitative measures to determine 
the program’s effectiveness at attaining its goals and objectives.

Van Cappellen, P., Utrecht University, Utrecht, Netherlands, pvc@geo.uu.nl;
Loucaides, S., Utrecht University, Utrecht, Netherlands, s.loucaides@geo.uu.nl
TERRESTRIAL BIOGENIC SILICA: AN OVERLOOKED SOURCE OF NUTRIENT 
SILICON TO THE COASTAL MARINE ENVIRONMENT
A recent reassessment of the global biogeochemical silicon (Si) cycle indicates that about 
15% of the riverine supply of reactive Si to the ocean is under the form of biogenic silica 
(bSiO2). The fate of land-derived bSiO2 upon entering the coastal zone is poorly known. 
We measured the dissolution rates of various biosiliceous materials in flow-through reac-
tors supplied with seawater or freshwater. Although the rates varied among the different 
materials, for any given solid the rate was systematically higher in seawater than freshwater, 
on average by a factor of five. This significant rate enhancement is attributed to the higher 
pH of seawater, and the catalysis by seawater cations of the hydrolysis of surface siloxane 
bonds. Enhanced dissolution at the land-ocean transition of bSiO2 produced by terrestrial 
plants and freshwater diatoms may represent a significant, but largely overlooked, source 
of nutrient silicon for nearshore marine ecosystems receiving large riverine inputs. In addi-
tion, river damming, land use changes, and global warming are causing major perturbations 
in the river supply of bSiO2, thereby affecting siliceous productivity in the coastal zone.

Van de Voorde, N. E., Planning Systems Inc, Stennis Space Center, USA, nevande@nrlssc.
navy.mil;

Rowley, C. E., Naval Research Lab, Stennis Space Center, USA, clark.rowley@nrlssc.navy.mil
REAL-TIME MICROWAVE OCEAN SURFACE SPECIFIC HUMIDITY
The Naval Research Lab has undertaken the development of a real-time quality-controlled 
system with the goal of providing a remote-sensed global estimate of latent and sensible 
heat flux.  The first real-time product to be developed was specific humidity, based 
upon the algorithms proposed by Jackson, Wick, and Bates (2006) using the individual 
microwave sensors flying on the DMSP and NOAA satellites.  Validation was performed 
against collocated NCEP ship and buoy observations relative to predictions from the Navy 
Operational Global Atmospheric Prediction System (NOGAPS) 0.5-degree global model.  
Validation data were analyzed from October 2004 through June 2007, with each month 
providing over 3M separate observations.  The data redundancy allowed statistics to be 
developed to characterize the variability and biases of the satellite observations compared 
with both the ship/buoy observations and the NOGAPS product.

VAN DEN BERG, C. M., University of Liverpool, Liverpool, United Kingdom, vanden-
berg@liv.ac.uk;

LAGLERA, L. M., University of Liverpool, Liverpool, United Kingdom, laglera@liv.ac.uk
FIRST EVIDENCE FOR HUMIC SUBSTANCES AS IMPORTANT LIGAND FOR IRON 
IN COASTAL AND DEEP OCEAN WATERS
The mechanism that maintains a relatively constant iron concentration in deep ocean waters 
of ~0.8 nM without inter-ocean fractionation is based on the hypothesis of control by un-
known organic complexing ligands. Humic substances (HS) are well-known to bind metals 
including iron in freshwater, but surprisingly little is known about their importance to the bio-
geochemistry of iron. Using a new method we have determined HS concentrations in coastal 
waters (Irish Sea) and a sample from the central deep Pacific. HS concentrations were found 
of 50 – 370 µg L-1 in the Irish Sea with an iron binding capacity of 1.4-12 nM, and 36 µg L-1 
in the deep Pacific with an iron binding capacity of 1 nM. The preliminary data suggests that 
HS are abundant throughout the marine system and are associated with iron, causing its 
solubility to be enhanced >100-fold. The iron-binding capacity of the HS was found to match 
the overall iron complexing capacity determined by CLE/CSV suggesting that the HS are the 
uncharacterised ligand for iron in deep ocean waters and the main ligand in coastal waters.

Van den Meersche, K., Ghent University, Ghent, Belgium, k.vdmeersche@nioo.knaw.nl;
Middelburg, J., NIOO-CEME, Yerseke, Netherlands, j.middelburg@nioo.knaw.nl;
Van Rijswijk, P., NIOO-CEME, Yerseke, Netherlands, p.vrijswijk
THE PLANKTONIC FOOD WEB OF THE SCHELDT ESTUARY: ZOOPLANKTON 
FEEDING PREFERENCES REVEALED BY 13C ANALYSIS.
Six stations along a salinity gradient of the Scheldt Estuary in Belgium and the Netherlands 
were sampled monthly during one year in 2005. Mesozooplankton, suspended matter 
(SPM) and water samples were collected from the water column. Mesozooplankton was 
determined up to family, genus or species level and analysed for 13C and fatty acid content. 
Suspended matter was analysed for polar lipid fatty acids (PLFA), 13C of PLFA and of bulk 
SPM. Water samples were analysed for 13C of dissolved inorganic and organic carbon. 
Group-specific PLFA were used to estimate isotope ratios of algae and bacteria. Relative 
contributions of autochtonous and allochtonous organic carbon to the mesozooplankton 
biomass were estimated from the isotopic ratios. Total fatty acid content of mesozooplank-

ton was also assessed to compare the results of fatty acid analysis with those of 13C analysis.

Van der Wegen, M., UNESCO-IHE, Delft, Netherlands, m.vanderwegen@unesco-ihe.org;
Roelvink, J. A., UNESCO-IHE, Delft, Netherlands, d.roelvink@unesco-ihe.org;
Jaffe, B., USGS, Santa Cruz, USA, bjaffe@usgs.gov
APPLICATION OF A 2D NUMERICAL MODEL IN THE SAN FRANCICSO 
ESTUARY TO ESTIMATE MORPHODYNAMIC CHANGE FROM GLOBAL 
WARMING AND SEA LEVEL RISE
The ability to estimate likely morphologic responses to global warming and sea level rise is 
needed to manage valuable ecosystems such as San Francisco estuary. A 2D hydrodynamic 
and morphodynamic model (DELFT2D) of San Francisco Bay, San Pablo Bay and Suisun 
Bay, the Delta, and it major rivers was developed to investigate possible morphologic and 
hydrodynamic changes to the system. Water discharge is specified at the landward bound-
aries of Sacramento River at Sacramento and of the San Joaquin River at Vernalis. These 
rivers and the Delta itself (where both rivers confluence and discharge into the Bay) have 
been highly schematized in the model because of their geometrical (and computational) 
complexity. The dominant driving forces are maintained in the schematization. The model 
is verified using water level and will be tested by comparing hindcast and observed mor-
phology from the past 150 years. The impact of future changes including rising sea level, 
changing wind patterns, and changing river discharge will be explored using the model.

van der Werf, P. M., Institute for Marine and Atmospheric research Utrecht, Utrecht 
University, Utrecht, Netherlands, p.m.vanderwerf@phys.uu.nl;

van Leeuwen, P. J., Institute for Marine and Atmospheric research Utrecht, Utrecht 
University, Utrecht, Netherlands, p.j.vanleeuwen@phys.uu.nl;

de Ruijter, W. P., Institute for Marine and Atmospheric research Utrecht, Utrecht 
University, Utrecht, Netherlands, W.P.M.deRuijter@phys.uu.nl

THE ORIGIN OF INTERANNUAL SALINITY ANOMALIES IN THE 
SOUTHWESTERN INDIAN OCEAN
The Mozambique Channel (MC) and the East Madagascar Current (EMC) are source 
areas for the Agulhas current. The characteristics of these flows are studied in a mooring 
section across the MC and in hydrographic sections across the EMC around the southern 
tip of Madagascar. In the MC we have found a strong salinity anomaly of 0.2 PSU in the 
upper layers in 2000 and 2001. This anomaly cannot be explained by seasonality or local 
background flow. Also in 2001, a salinity anomaly at the southern tip of Madagascar has 
been found. The possible origin of these anomalies has been studied in the output from a 
global model run of OCCAM, forced by NCEP reanalysis. The anomalies originated from 
one gyre-scale, dipole-like anomaly in the salinity distribution of the subtropical gyre. In 
six years time it propagated with the background flow towards the MC and EMC, and 
into the Agulhas current, where it might increase the salinity flux into the Atlantic Ocean. 
Analysis of model output from POP and OPA does not contradict these results.

Van Dongeren, A. R., Deltares/Delft Hydraulics, Delft, Netherlands, ap.vandongeren@
wldelft.nl;

Plant, N., USGS, St. Petersburg, USA, nplant@usgs.gov;
Roelvink, J. A., Unesco-IHE, Delft, Netherlands, d.roelvink@unesco-ihe.org;
Haller, M. C., Oregon State University, Corvallis, USA, hallerm@engr.orst.edu;
Cohen, A. B., Deltares/Delft Hydraulics, Delft, Netherlands, anna.cohen@wldelft.nl;
Catalan, P., Oregon State University, Corvallis, USA, catalapa@engr.orst.edu
BEACH WIZARD: BATHYMETRY ESTIMATION BY REMOTE SENSING
A data-model assimilation method called Beach Wizard is presented with which the nearshore 
subtidal bathymetry can be accurately estimated based on video-derived observations of wave 
roller dissipation and variation of the intertidal shoreline, and radar-derived observations of 
wave celerity. Using many consecutive images, these observed properties are compared with 
numerical model results, and through a simple optimal least-squares estimator approach the 
computational bathymetry is adjusted gradually for each image in order to improve the fit be-
tween model output and observations. The key advantages of the technique are that it is based 
on multiple sources of information (i.e., video and radar), depends on only a few free parameters 
(to which the model results are insensitive), shows good skill and is therefore robust. The tech-
nique is applied to a synthetic case and two sets of field data from sites at Duck, NC (USA) and 
Egmond (The Netherlands). The method can deliver coastal state information (i.e., simultaneous 
updates of bathymetry, waves, and currents) with high temporal and spatial resolution and can 
be used in conjunction with or instead of in-situ measured data.

van Duren, L. A., DELTARES, Delft, Netherlands, luca.van.duren@rws.nl;
Hendriks, I. E., IMEDEA, Esporles, Spain, vieaihe0@uib.es;
Bouma, T. J., NIOO-CEME, Yerseke, Netherlands, t.bouma@nioo.knaw.nl;
Folkard, A., Lancaster university, Lancaster, United Kingdom, a.folkard@lancaster.ac.uk;
Johnston, G. E., School of Ocean Sciences, Bangor, United Kingdom, osp401@bangor.

ac.uk;
Morris, E. P., University of Cadiz, Cadiz, Spain, edward.morris@uca.es;
Pope, N. D., Plymouth Marine Laboratory, Plymouth, United Kingdom, ndpo@pml.ac.uk;
Verduin, J., Murdoch University, Murdoch, Australia, j.verduin@murdoch.edu.au
FLOW INTERACTIONS OVER PLANT- AND ANIMAL ASSEMBLAGES: IS THE 
OVERALL EFFECT EQUAL TO THE SUM OF THE CONSTITUENTS?
Benthic organisms vary widely in flexibility, protrusion height, shape and size. Rough, hard 
structures create turbulence in the boundary layer. Filter feeding bivalves can add to this 
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by the effect of the interaction of their exhalent jets with the boundary layer flow. Aquatic 
plants severely reduce flow speeds inside the plant canopy. Although turbulence intensity 
inside the canopy is increased, the flow reduction is large enough to create a relatively 
calm environment. Most studies to date have been devoted to the interaction of individual 
species and flow. Most natural systems consist of communities of species. E.g. in the 
Mediterranean, bivalves (Pinna nobilis) grow inside seagrass meadows, creating a substrate 
of large, rough elements submerged inside a flexible canopy. In the Oosterschelde lawns 
of tube worms (Lanice conchilega) can be invaded by clumps of Pacific Oysters, creating a 
bed surface with elements of different orders of magnitude. Within the framework of the 
EU marine biodiversity network MarBEF, we studied the effects of different individual spe-
cies on boundary layer flow, as well as the cumulative effect of mixes of these species. 

Van Engeland, T., NIOO-CEME, Yerseke, Netherlands, t.vanengeland@nioo.knaw.nl;
Knuijt, A., NIOO-CEME, Yerseke, Netherlands, a.knuijt@nioo.knaw.nl;
Laane, R. W., National Institute for Coastal and Marine Research, The Hague, 

Netherlands, remi.laane@rws.nl;
Soetaert, K., NIOO-CEME, Yerseke, Netherlands, k.soetaert@nioo.knaw.nl;
Middelburg, J. J., NIOO-CEME, Yerseke, Netherlands, j.middelburg@nioo.knaw.nl
WAVELET ANALYSES SHOW HIGH VARIABILITY IN RELATIONSHIPS BETWEEN 
DISSOLVED ORGANIC NITROGEN, PRIMARY PRODUCERS AND RIVER 
DISCHARGE IN THE SOUTHERN NORTH SEA
The role of dissolved organic nitrogen (DON) in ecosystem functioning is only vaguely 
understood. We used a combination of standard statistical tools and wavelet analysis to 
acquire an understanding of the DON dynamics in the Southern North Sea. Relationships 
between DON and chlorophyll a were characterised by a strong temporal variation. DON 
was strongly related to river discharge during periods of high river discharge, which also 
coincided with strong covariation of DON and chlorophyll a. Regression analyses gave 
indications for both DON use and DON release by the phytoplankton. DON appears to 
be important for the yearly production in the Southern North Sea. These findings imply 
that DON is important for the yearly primary production in the Southern North Sea. 
Therefore, DON measurements should be included in monitoring programmes. In addi-
tion, our results emphasize the value of long-term data collection and the large potential 
of wavelet approaches in marine ecology and biogeochemistry.

Van Mooy, B. A., Woods Hole Oceanographic Institution, Woods Hole, USA, bvan-
mooy@whoi.edu;

Fredricks, H. F., Woods Hole Oceanographic Institution, Woods Hole, USA, hfredricks@
whoi.edu;

Pedler, B. E., Woods Hole Oceanographic Institution, Woods Hole, USA, bpedler@gmail.com;
Longnecker, K., Woods Hole Oceanographic Institution, Woods Hole, USA, klongneck-

er@whoi.edu;
Popendorf, K., Woods Hole Oceanographic Institution, Woods Hole, USA, kpopendorf@

whoi.edu;
Moutin, T., Centre d’Océanologie de Marseille, Marseille, France, thierry.moutin@uni-

vmed.fr;
Van Wambeke, F., Centre d’Océanologie de Marseille, Marseille, France, france.van-wam-

beke@univmed.fr;
Koblížek, M. ., Institute of Microbiology CAS, Třeboň, Czech Republic, koblizek@alga.cz
Prášil, O., Institute of Microbiology CAS, Třeboň, Czech Republic, prasil@alga.cz
REEXAMINING GROWTH RATES OF HETEROTROPHIC BACTERIA IN THE 
OPEN OCEAN BY USING A NEW MEMBRANE-PHOSPHOLIPID TRACING 
METHOD.
Heterotrophic marine bacteria play a key role in the global carbon cycle, and their growth 
rates place important constraints on marine microbial food webs. For the last two de-
cades, heterotrophic bacterial growth rates have been determined primarily by tracing 
the rate at which radiolabeled substrates specific to these organisms (e.g. thymidine and 
leucine) are incorporated into general pools of planktonic molecules (e.g. DNA and pro-
tein). We have reexamined growth rates of heterotrophic bacteria by using an alternative 
approach: tracing the incorporation rate of the general growth substrate 33P-phosphate 
into phosphatidylethanolamine, a membrane lipid molecule that is specific for heterotro-
phic bacteria. Our approach has several advantages over previous methods: 1) phosphate 
is a geochemically significant component of seawater, 2) the ability to utilize phosphate is 
almost universal among bacteria, and 3) no “conversion factors” are required to determine 
growth rate. We measured growth rates in the South Pacific subtropical gyre and Sargasso 
Sea and found that they were substantially faster than those obtained using previous 
methods. Exploring the reasons behind this discrepancy has revealed new insights into 
heterotrophic bacterial metabolism in the sea.

Van Roekel, L. P., Colorado State University, Fort Collins, USA, luke@atmos.colostate.edu;
Ito, T., Colorado State University, Fort Collins, USA, ito@atmos.colostate.edu;
Randall, D. A., Colorado State University, Fort Collins, USA, randall@atmos.colostate.edu;
Haertel, P. T., Colorado State University, Fort Collins, USA, Patrick.Haertel@colostate.edu
UNDERSTANDING THE HEAT AND TRACER TRANSPORT OF SUBTROPICAL 
GYRES IN A LAGRANGIAN FRAMEWORK
We present idealized ocean gyre simulations using the Slippery Sacks Ocean Model 
(SSOM), in which the transports of momentum and tracers are formulated in a Lagrangian 
framework (Haertel and Randall 2002, Haertel et al. 2004; 2007).  The SSOM overcomes 
the common deficiency of numerical diffusion in Eulerian models, allowing for the explicit 

control of friction and tracer mixing.  Eulerian models use circulation patterns to estimate 
the movement of individual water masses.  Alternatively, the SSOM explicitly tracks indi-
vidual water masses, offering a new view of heat and tracer transport.  Furthermore, the 
Lagrangian model is computationally efficient in transporting multiple tracers.  Using an 
idealized wind stress and an imposed surface temperature similar to a zonally averaged 
Atlantic profile, the model can reproduce major features of the subtropical gyre circulation.  
We examine how heat and tracers are transported and cycled in the subtropical gyres.  The 
results of these simulations are compared with companion experiments using a z-coordi-
nate Eulerian ocean model (MITgcm).  Further, we discuss implications for diagnosing the 
transport and air-sea exchange of various chemical species, such as CO2.

van Sebille, E., Institute for Marine and Atmospheric Research Utrecht, Utrecht, 
Netherlands, E.vansebille@phys.uu.nl;

Barron, C. N., Naval Research Laboratory, Stennis Space Center, USA, barron@nrlssc.
navy.mil;

van Leeuwen, P. J., Institute for Marine and Atmospheric Research Utrecht, Utrecht, 
Netherlands, p.j.vanleeuwen@phys.uu.nl;

Vossepoel, F. C., Institute for Marine and Atmospheric Research Utrecht, Utrecht, 
Netherlands, f.c.vossepoel@phys.uu.nl;

de Ruijter, W., Institute for Marine and Atmospheric Research Utrecht, Utrecht, 
Netherlands, w.p.m.deRuijter@phys.uu.nl

AN INDEX FOR THE INTER-ANNUAL VARIABILITY IN AGULHAS LEAKAGE
The Agulhas region, where the Indian and Atlantic Ocean meet, is of particular interest 
as it is an important part of the global scale Thermohaline Circulation. The high degree of 
nonlinearity in the region complicates the quantification of inter-ocean fluxes. A method 
is presented to estimate the mass fluxes in the Agulhas region from satellite altimetry. The 
location of the Agulhas retroflection loop as the front between the two oceans is detected 
by computing geostrophic stream lines. The variability in the westward extent of this 
front on inter-annual time-scales is used as a proxy for changes in mass flux. The Agulhas 
Leakage Index is defined based on the front location. The index is validated using the 
NCOM Global model. Almost 2 million isobaric drifters, released in the Agulhas Current, 
are tracked to determine the inter-ocean flux. As altimetry data is available in near-real 
time, the Agulhas Leakage Index can be used as a tool for monitoring the state of the 
interoceanic exchange on inter-annual time-scales.

Vandehey, A. K., Oregon State University, Corvallis, USA, avandehey@coas.oregonstate.edu;
Collay, R., Oregon State University, Corvallis, USA, ryan.collay@smile.oregonstate.edu;
Strub, P. T., Oregon State University, Corvallis, USA, tstrub@coas.oregonstate.edu
OUTREACH AT THE COOPERATIVE INSTITUTE FOR OCEANOGRAPHIC 
SATELLITE STUDIES (CIOSS): SUPPORTING THE SMILE PROGRAM
CIOSS’outreach activities include its partnership with the Science and Math Investigative 
Learning Experiences (SMILE) Program. CIOSS helps to support the SMILE high-school 
program and to develop its Oceanography and Remote Sensing curriculum for after-school 
club activities, which prepare for the annual High-School Challenge. The SMILE Program 
addresses issues of higher education readiness, access and diversity through academic enrich-
ment and outreach in science and mathematics for under-represented students in grades 
4-12. SMILE’s programmatic aims are to: 1) Promote teacher professional development 
through workshops; 2) Provide the activities and materials for the after-school SMILE clubs; 
and 3) Hold a college-connection event - the annual High-School Challenge - where teams 
of students solve a scenario-based problem. By holding the Challenge on college campuses, 
high-school students envision themselves as potential college students. CIOSS/SMILE goals 
are to: 1) engage graduate students and researchers in creating and delivering ocean-related 
outreach; 2) increase teacher understanding of ocean sciences and remote sensing; 3) provide 
learning opportunities for high-school students in applied ocean sciences and remote-sens-
ing; and 4) promote students’interest in ocean science, science careers, and higher education. 

Vandemark, D., Univ. of New Hampshire, Durham, USA, doug.vandemark@unh.edu;
Salisbury, J., Univ. of New Hampshire, Durham, USA, joe.salisbury@unh.edu;
Hunt, C., Univ. of New Hampshire, Durham, USA, chris.hunt@unh.edu;
Shellito, S., Univ. of New Hampshire, Durham, USA, shawn.shellito@unh.edu;
McGillis, W. R., Columbia Univ., New York, USA, wrm2102@columbia.edu;
Sabine, C. L., NOAA/PMEL, Seattle, USA, chris.sabine@noaa.gov
A MULTI-YEAR SURVEY OF SURFACE LAYER CARBON DIOXIDE DYNAMICS IN 
THE GULF OF MAINE
The Gulf of Maine represents a coastal ecosystem with a dynamic carbon cycle attributed 
to strong tidal mixing, seasonal stratification, cross shelf exchange, and land-ocean export.  
An ongoing shipboard program, started in 2004, is providing a new data set for ocean sur-
face layer pCO2 to address questions surrounding the impacts of biology and land-ocean 
interaction on the ocean carbon cycle and greenhouse gas exchange.   Surface layer pCO2 
and dissolved oxygen (DO) data are being collected alongside ancillary biological, physical, 
and chemical data from underway, discrete sample, and profiling systems.  The program 
is complemented with an autonomous pCO2 buoy measurement system, two gulf-wide 
R/V Oceanus surveys in fall 2006 and 2007, and the summer 2007 NOAA Gulf of Mexico 
and East Coast Carbon Cruise.  We will present data showing strong seasonal and shorter 
time scale pCO2 and DO signatures and evaluation of their covariance with riverine input 
and biological productivity.  The composite data set provides a wealth of new spatial and 
temporal information for future modeling and observing system design efforts related to 
monitoring carbon dynamics in the coastal zone.
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Vanden Berghe, E., OBIS, New Brunswick, USA, evberghe@iobis.org;
Costello, M. J., University of Auckland, Auckland, New Zealand, m.costello@auckland.ac.nz;
Zhang, P., OBIS, New Brunswick, USA, phoebe@iobis.org;
Grassle, F., Rutgers University, New Brunswick, USA, grassle@imcs.rutgers.edu
OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM: EXPLORING ITS CONTENT
The Ocean Biogeographic Information System (OBIS), established by the Census of Marine 
Life programme, is an on-line, freely-accessible system for absorbing, integrating, and 
assessing data about life in the oceans. OBIS aims to stimulate taxonomic and systematic 
research, and generate new hypotheses concerning evolutionary processes, maintenance 
of species distributions, and roles of marine organisms in marine ecosystems. Today, OBIS 
contains more than 13.4 million records of 82,000 species from 222 databases. Analysis 
shows geographic gaps in data for the mid-oceans and deep-sea, and taxonomic gaps 
for invertebrates; a significant part of the bias is due to real differences in observer effort 
between countries. However, the present content makes it possible to start analysing the 
data so as to reveal global biodiversity patterns. Several biodiversity measurements are 
calculated and presented. Care was taken in interpreting such metrics because of sampling 
bias. A major effort of data cleaning, in collaboration with all data providers, is under way, 
to remove outliers and to harmonise taxonomic names and classification.

Vander Woude, A. J., Large Lakes Observatory, University of Minnesota, Duluth, Duluth, 
USA, avanderw@d.umn.edu;

Kudela, R. M., University of California, Santa Cruz, Santa Cruz, USA, kudela@ucsc.edu
CO2 VARIABILITY WITHIN RETENTIVE EMBAYMENTS: THE NORTHERN 
CALIFORNIA UPWELLING REGION OF COOP WEST
From satellite imagery and shipboard data, retentive embayments stand out as warmer, 
elevated surface chlorophyll features within the CoOP WEST (Coastal Ocean Processes—
Wind Events and Shelf Transport) region north and south of Point Reyes. Coastal carbon 
cycling research in the past has overlooked the contribution of these smaller, highly variable 
coastal features that are typically influenced by prevailing upwelling conditions. This area is 
unique in that it is subjected to the strongest recorded summer wind stresses along the U.S. 
west coast, yet maintains high biological productivity. The combination of strong upwelling 
winds and highly productive waters also paradoxically allows for phytoplankton to be re-
tained around topographic extents north and south of Point Reyes. Here we evaluated how 
these specialized regions facilitated the outgassing or drawdown of CO2 during three wind 
stress periods (upwelling, transition, relaxation) for 2001 and 2002. We quantified changes 
in CO2 concentrations from MODIS (sea surface temperature) and SeaWiFS (chlorophyll a) 
satellite imagery by deriving a satellite-based model of pCO2 fluxes. Results highlighting the 
processes and relative importance of these coastal features will be presented.

Vaquer, R., IMEDEA, Esporles, Spain, raquel.vaquer@uib.es;
Duarte, C. M., IMEDEA, Esporles, Spain, carlosduarte@ifisc.uib.es
THRESHODS OF HYPOXIA FOR MARINE BENTHIC COMMUNITIES
Hypoxia is a mounting problem affecting the world’s coastal waters with severe conse-
quences on benthic communities, including death and catastrophic changes. Hypoxia is 
linked to eutrophication and it is forecasted to increase further in the future due to the 
combined effects of the use of synthetic fertilizers and the increase in temperature caused 
by global warming. We used a broad survey of the published literature to assess the thresh-
olds of hypoxia for sublethal and lethal responses across a range of contrasting marine 
benthic communities. We conclude that the empirical sublethal and lethal thresholds of hy-
poxia are above the conventional definition of 2 mg O2/l to diagnose hypoxia for all groups 
tested. We further show that hypoxia thresholds vary greatly across organism groups.

Vardaro, M. F., MBARI/SIO, Moss Landing, USA, mvardaro@mbari.org;
Smith, Jr., K. L., MBARI, Moss Landing, USA, ksmith@mbari.org
CLIMATE VARIATION AND BIOTURBATION ON THE SEA FLOOR IN THE 
ABYSSAL NORTH PACIFIC
This research examined how the links between climate variation, phytoplankton activity, 
POC flux and benthic community activity affect deep-sea bioturbation and carbon seques-
tration. Echinocrepis rostrata, a deep-sea epibenthic echinoid, was used as a proxy to study 
these changes because it is common at the study site and leaves distinctive trails that allow 
quantification of the amount of sediment covered.  A long-term time-series photographic 
record from 4100 meters depth in the northeast Pacific Ocean, showed a recent rapid 
increase in E. rostrata abundance coinciding with a small decrease in the average size of the 
observed individuals.  The data from the photographic record was used to create an index 
of bioturbation potential (as seen in Solan, et al. 2004) which assigns scores to the size, mo-
bility and abundance of the animals as they relate to sediment particle movement.  Changes 
in the bioturbation potential over time allowed us to track particle mixing, availability of 
surface derived POC to deep-sea fauna, and the incorporation of surface-derived carbon 
into the food chain and potentially back to the surface in the form of greenhouse gases.

Varela, D. E., University of Victoria, Victoria, Canada, dvarela@uvic.ca;
Murray, J. W., University of Washington, Seattle, USA, jmurray@u.washington.edu
BIOGENIC SILICA PRODUCTION IN EQUATORIAL PACIFIC SURFACE WATERS 
FROM 140˚W TO 180˚E
Diatom growth and production in the eastern upwelling sector of the equatorial Pacific are 
affected by insufficient concentrations of iron and may be further limited by silicon avail-

ability. A comparison with a limited number of studies in the western warm pool indicates 
that diatoms are more active in the eastern than western equatorial Pacific. We deter-
mined the surface distributions of silicic acid, biologically-produced silica, diatom pro-
ductivity and Si uptake kinetics between 2˚N and 2˚S from east (140˚W) to west (180˚E) 
in the Pacific. Silicon uptake rates were assessed with the radiotracer 32Si. Euphotic-zone 
silicic acid concentrations, and biogenic silica concentrations and production rates de-
creased from 2 to 0.8 µM, 150 to 14 nM and 22 to 0.42 nM d-1, respectively, from 140˚W 
to 180˚E. Biomass-specific Si uptake rates also decreased (0.31 to 0.04 d-1) from 140˚W to 
180˚E. In addition, we examined the effect of added Si on the rates of silicic acid uptake 
by diatoms. Results indicate that uptake rates were Si limited along the length of the study 
area, with limitation most severe in the west.

Vargas, M., NOAA/NESDIS/STAR, Camp Springs, USA, marco.vargas@noaa.gov;
Brown, C., CICS ESSIC - NOAA, College Park, USA, Christopher.W.Brown@noaa.gov;
Sapiano, M., University of Maryland, College Park, USA, msapiano@essic.umd.edu
PHYTOPLANKTON PHENOLOGY FROM SATELLITE OCEAN COLOR 
OBSERVATIONS
Climate change affects the timing and magnitude of numerous environmental conditions, 
such as temperature, wind, ocean circulation, and precipitation. These changes, in turn, are 
likely to cause a response in ecosystem productivity. In marine ecosystems, these changes 
are likely to affect the timing and magnitude of phytoplankton biomass and primary pro-
duction. In order to establish a baseline from which to assess any future changes, we are 
constructing a climatology of the phenology - the timing of recurring natural phenomena 
- of global oceanic phytoplankton biomass using data from Sea-viewing Wide Field-of-view 
Sensor (SeaWIFS). Specifically, we are estimating bloom onset, maturity, decay and termi-
nation from models of pentad (5-day) mean SeaWiFS chlorophyll concentrations in 3°x3° 
bins fit by Generalized Linear Models. Preliminary results for the North Atlantic show that 
satellite remote sensing methods are able to monitor phytoplankton phenology with good 
results. In the future we plan to examine how the annual anomalies correspond with cli-
mate variability, such as ENSO and the North Atlantic Oscillation (NAO).

Variano, E. A., University of California, Berkeley, Berkeley, CA, USA, variano@ce.berkeley.edu;
Ho, D. T., Lamont-Doherty Earth Observatory, Columbia University, Palisades, NY, USA, 

david@ldeo.columbia.edu;
Engel, V., South Florida Natural Resource Center, Everglades National Park, Homestead, 

FL, USA, Vic_Engel@nps.gov;
Schmieder, P. J., Lamont-Doherty Earth Observatory, Columbia University, Palisades, NY, 

USA, schmied@ldeo.columbia.edu;
Reid, M. C., Lamont-Doherty Earth Observatory, Columbia University, Palisades, NY, 

USA, mcr@ldeo.columbia.edu;
Sukop, M., Florida International University, Miami, FL, USA, sukopm@fiu.edu
PHYSICAL AND NUMERICAL MODELLING OF FLOW THROUGH THE EVERGLADES
We use measurements from a large-scale tracer release in the Florida Everglades to motivate 
and evaluate two different modeling techniques.  The first is a numerical technique that is 
well suited to the Everglades, namely Lattice-Boltzmann modeling.  This numerical technique 
can directly incorporate the spatial structure of vegetation, rather than using a bulk resistance 
term.  Its low computational cost is attractive given the large spatial areas which must be 
considered to inform policy decisions.  The second model we evaluate is a laboratory model 
designed to improve the utility of quantitative imaging in examining the small-scale details 
of flow through aquatic vegetation.  To improve optical access in laboratory models, we 
introduce a new methodology for creating inexpensive refraction-index matched models of 
macrophytes and periphyton with flexibility resembling the actual plants.

Vazquez, J., JPL/Caltech, Pasadena, USA, jorge.vazquez@jpl.nasa.gov;
Armstrong, E. M., JPL/Caltech, Pasadena, USA, edward.m.armstrong@jpl.nasa.gov
COMPARISONS OF THE PATHFINDER SEA SURFACE TEMPERATURE  DATA SETS
The Pathfinder Sea Surface Temperature (SST) time series provide the longest satellite 
derived climate data records, spanning 1985 to 2006. The work focuses on two versions, 
Version 5.0 (V50) of the data set were calculated at a 4km resolution while Version 4.1 
(V41) were gridded at 9km. RMS differences between V50 and V41 and insitu data from 
the World Ocean Database (WOD) were calculated in the Gulf Stream (GS) and off the 
California Coast (CC).  For the GS, V41 RMS differences greater than 1.0 degree Celsius 
peaked in June. Using V41 in the CC warm biases consistent with the summertime CC 
coastal upwelling were found.   Maximum in SST gradients were consistent with periods 
of maximum RMS values. V50 RMS values were consistently lower. These results confirm 
that such projects as the Global Data Assimilation Experiment (GODAE) High Resolution 
Sea Surface Temperature Pilot Project (GHRSST-PP) are needed if satellite derived SSTs 
are to be applied successfully in coastal and regional studies, numerical weather forecast-
ing, and data assimilation. 

Vecchi, G. A., GFDL-NOAA, Princeton, USA, Gabriel.A.Vecchi@noaa.gov;
Clement, A., RSMAS-U. Miami, Miami, USA, bsoden@rsmas.miami.edu;
Soden, B. J., RSMAS-U. Miami, Miami, USA, aclement@rsmas.miami.edu
TROPICAL PACIFIC SIGNATURE OF GLOBAL WARMING
The response of the tropical Pacific to increasing CO2 is a central topic in climate change 
research, as tropical climate conditions can have far-reaching effects and they set the 
background for changes in the character of El Niño. The theoretical and modeling under-
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standing, and observational evidence for long-term changes to the tropical Pacific climate 
system will be highlighted. In models with a simplified representation of atmospheric 
physics, feedbacks originating in the ocean drive the system to a “La Niña-like” state. In 
models with atmospheric general circulation components, thermodynamic constraints 
result in a reduction of the strength of the atmospheric overturning circulation – manifest 
primarily in the zonally-asymmetric (Walker) rather than zonal-mean (Hadley) compo-
nent. In these models changes over the tropical Pacific Ocean resemble “El Niño-like” 
conditions, although the mechanisms are fundamentally different from those of El Niño. 
Even though modeling studies can help reconcile aspects of the diverging theoretical 
understanding, a true reconciliation requires observational evidence. Observations of sea 
level pressure indicate that over the 20th Century the Pacific Walker circulation has weak-
ened; however, differing reconstructions of historical SST are inadequate to distinguish 
between an increase or decrease in East-West SST gradient across the Pacific. We outline 
what a way forward, with paleo-proxy observations, to reconcile these diverging views.

Veeramony, J., Jacobs Technology, Inc, Stennis Space Center, USA, jay.veeramony@nrlssc.
navy.mil;

Edwards, K. l., Naval Research Lab, Stennis Space Center, USA, kedwards@nrlssc.navy.mil;
Hsu, L., Naval Research Lab, Stennis Space Center, USA, hsu@@nrlssc.navy.mil
INFLUENCE OF TIDES AND WINDS ON NEARSHORE HYDRODYNAMICS AND 
MORPHOLOGY DURING MILD WAVE CONDITIONS
Numerous studies show that bathymetry and currents in the nearshore region respond 
strongly to changes in wave conditions in the surf zone and its vicinity. In mixed wave-tide 
dominated coasts, the few studies that are available are primarily experimental, focus-
ing more on tidal flats and macrotidal beaches (Anthony and Orford, 2002). Malvarez et 
al. (2004) concluded that detailed examination of the sedimentation requires at the very 
minimum a crude coupling between wave and tide models. In this study, we will investigate 
the combined influence of waves and tides on the hydrodynamics and morphology during 
periods of mild wave activity at the FRF, Duck, NC. We will compare the hydrodynamic 
and morphological changes resulting from the combined forcing of  waves, winds and tide 
to the individual forcings. The circulation model DELFT3D will be used to simulate the hy-
drodynamic and morphological response of the domain forced by the waves in the domain 
obtained from SWAN with the boundary conditions derived from the 8m array. The tides 
in the domain will be forced by specifying the dominant tidal harmonics at the boundaries

Vellinga, M., Met Office Hadley Centre, Exeter, United Kingdom, michael.vellinga@metof-
fice.gov.uk;

Wu, P., Met Office Hadley Centre, Exeter, United Kingdom, peilu.wu@metoffice.gov.uk
RELATIONS BETWEEN NORTHWARD OCEAN AND ATMOSPHERE ENERGY 
TRANSPORTS IN A
COUPLED CLIMATE MODEL
The climate general circulation model HadCM3 is used to analyse the relation between 
northward energy transports in ocean and atmosphere at centennial timescales. In a 
transient water hosing experiment, where suppressing the Atlantic meridional overturning 
circulation (`MOC’) causes a reduction in northward ocean heat transport of up to 0.75 
PW (i.e. 75%), the atmosphere compensates by increasing its northward transport of moist 
static energy. This compensation is very efficient at low latitudes and near-complete at the 
equator throughout the experiment, but is incomplete further north across the northern 
mid-latitude stormtracks. The change in atmosphere energy transport enables the model 
to find a new global-mean radiative equilibrium after 240 years. In a perturbed physics 
ensemble of HadCM3 it was found that time-averaged meridional energy transports in 
ocean and atmosphere can act opposingly. Where model formulation causes an unbal-
anced mean climate state, e.g. an excessive top-of-the atmosphere radiative surplus at low 
latitudes, the atmosphere increases its poleward energy transport to disperse this excess. 
MOC and ocean poleward heat transport tend to be reduced in such model versions, 
and this offsets the increased poleward atmospheric transport of the low-latitude energy 
surplus. Model versions that are close to net radiative equilibrium also have ocean heat 
transport and MOC close to observed values.

Venables, H. J., British Antarctic Survey, Cambridge, United Kingdom, hjv@bas.ac.uk;
Pollard, R. T., National Oceanography Centre, Southampton, United Kingdom, rtp@noc.

soton.ac.uk;
Popova, E. E., National Oceanography Centre, Southampton, United Kingdom, ekp@noc.

soton.ac.uk;
Moore, C. M., National Oceanography Centre, Southampton, United Kingdom, 

cmm297@noc.soton.ac.uk
REMOTE SENSING OF A NATURALLY IRON FERTILIZED PHYTOPLANKTON 
BLOOM AROUND THE CROZET PLATEAU, SOUTHERN OCEAN
A combination of Argo float, ocean colour, irradiance and altimetry data are used to ex-
plain the temporal and spatial structure of the chlorophyll distribution around the Crozet 
Plateau (50Â E, 46Â S). The area can be split into different productivity regimes, their 
characteristics determined by the physical and chemical interactions between the circula-
tion and topography. From the chlorophyll response, the eastern islands are identified as 
the primary iron source. The bloom occurs north of the plateau due to the circulation pat-
terns advecting water northwards and westwards from the islands. The bloom initiation 
is controlled by latitudinal gradients in light availability. High chlorophyll values persist 
immediately downstream of the islands, but further away concentrations remain low after 
the spring bloom. Iron, rather than light, is dominant in controlling the distribution of 

peak chlorophyll values. The area south of the plateau is upstream of the islands and has 
low chlorophyll concentrations, typical of the open Southern Ocean. Light is not limiting 
in this area for at least four months. Despite the shallow topography, the area over the 
plateau has relatively low chlorophyll concentrations.

Venayagamoorthy, S. K., Stanford University, Stanford, USA, vskaran@stanford.edu;
Fringer, O. B., Stanford University, Stanford , USA, fringer@stanford.edu;
Koseff, J. R., Stanford University, Stanford, USA, koseff@stanford.edu;
Naylor, R. L., Stanford University, Stanford, USA, roz@stanford.edu
SIMULATIONS OF MIXING AND TRANSPORT OF DISSOLVED WASTE 
DISCHARGED FROM NEAR-COASTAL AQUACULTURE PENS
The present study focuses on understanding the transport and fate of dissolved wastes from 
aquaculture pens in near-coastal environments using the hydrodynamic code SUNTANS, 
which employs unstructured grids to compute flows in the coastal ocean at very high reso-
lution. Simulations of pollutant concentration field (in time and space) as a function of the 
the local environment (bathymetry, stratification, rotation), flow conditions (tides,currents), 
and the location of the pens were performed to study their effects on the evolution of the 
waste plume. The presence of the fish farm pens cause partial blockage of the flow, lead-
ing to the deceleration of the approaching flow and the formation of downstream wakes. 
Results of both the near-field (area within 10 to 20 pen diameters of fish-pen site) as well as 
the far-field behavior of the pollutant field will be presented. These results highlight for the 
first time the importance of the wake vortex dynamics on the evolution of the near-field 
plume as well as rotation of the earth on the far field plume. The results provide an under-
standing of the impact of aquaculture fish-pens on coastal water quality.

Veneziani, M., UC Santa Cruz, Santa Cruz, USA, milena@ucsc.edu;
Edwards, C. A., UC Santa Cruz, Santa Cruz, USA, cedwards@ucsc.edu;
Moore, A. M., UC Santa Cruz, Santa Cruz, USA, ammoore@ucsc.edu
ADJOINT SENSITIVITY STUDIES OF THE CENTRAL CALIFORNIA 
CIRCULATION
We use the Regional Ocean Modeling System (ROMS) to model the circulation of the Central 
California region, and its associated adjoint module to study the sensitivity of the circulation 
to different driving mechanisms. The adjoint model is particularly suitable for sensitivity 
analyses because it allows one to determine how a certain metric representative of a physical 
aspect of interest, evolves due to linear variations of the system variables, the external forcing, 
the initial state, and the open boundary conditions. We have identified various metrics that 
represent the upwelling processes of the Central California region, and the energetics and 
mean sea level field of the coastal circulation. The adjoint model results allows us to investi-
gate the temporal and spatial distribution of the sensitivity of each metric to  time-averaged 
external forcing and state variable initial conditions. This is invaluable information both for 
theoretical reasons and for practical applications such us the planning of observational efforts 
and data assimilation experiments. We show that sensitivities to large-scale and remote forc-
ing for the coastal mean sea level metric are significant, whereas upwelling indeces are mainly 
locally driven. We also compare the results obtained using differently sized coastal domains.

Verdeny , E., Universitat Autonoma de Barcelona, Institut de Ciencia i Tecnologia 
Ambientals, Dep. de Fisica, Bellaterra, Spain, Elisabet.Verdeny@uab.cat;

Masque, P., Universitat Autonoma de Barcelona, Institut de Ciencia i Tecnologia 
Ambientals, Dep. de Fisica, Bellaterra, Spain, Pere.Masque@uab.cat;

Garcia-Orellana, J., Universitat Autonoma de Barcelona, Institut de Ciencia i Tecnologia 
Ambientals, Dep. de Fisica, Bellaterra, Spain, Jordi.Garcia@uab.cat;

Benitez-Nelson, C. R., University of South Carolina, Department of Geological Sciences, 
Columbia, USA, cbnelson@geol.sc.edu;

Maiti, K., Woods Hole Oceanographic Institution, Marine Chemistry and Geochemistry , 
Woods Hole, USA, kmaiti@geol.sc.edu;

Buesseler, K. O., Woods Hole Oceanographic Institution, Marine Chemistry and 
Geochemistry , Woods Hole, USA, kbuesseler@whoi.edu

EXAMINING PARTICLE FLUX WITHIN MESOSCALE EDDIES USING 210PB-210PO 
DISEQUILIBRIUM
The impact of mesoscale eddies on particle flux was examined in the Sargasso Sea and the lee 
of the Hawaiian Islands using 210Pb-210Po disequilibrium. Seawater samples for total activities 
were collected along transects through the eddies and at targeted stations. Particulate carbon, 
nitrogen and biogenic silica export fluxes were determined using the deficit of 210Po and the 
elemental/210Po ratio and/or the residence time of 210Po and the water column inventories of 
PC, PN, and bSiO2. In the Hawaiian lee waters, elemental fluxes at 150 m within the eddies 
averaged 1.65 ± 0.10 mmol C m-2 d-1 and 0.30 ± 0.02 mmol N m-2 d-1 and 0.157 ± 0.010 mmol 
Si m-2 d-1. Relative to surrounding waters, eddy induced PC and PN export were not signifi-
cantly different, whereas bSiO2 fluxes were enhanced by more than 6-fold. These results agree 
with other methodologies, i.e. 234Th-derived fluxes, sediment traps and 15N mass balance, and 
reinforce the use of 210Po as a tracer for particle export. Therefore, 210Pb-210Po disequilibrium 
may be used as another independent and robust approach and investigated more fully.

Verdy, A., Massachusetts Institute of Technology, Cambridge, USA, averdy@mit.edu;
Flierl, G. R., Massachusetts Institute of Technology, Cambridge, USA, glenn@lake.mit.edu
COLLECTIVE MOTION OF ANTARCTIC KRILL IN A TURBULENT MIXED LAYER
We simulate schooling behavior in an individual-based model to investigate the ecologi-
cal consequences of collective motion in krill. We formulate a coupled biological-physical 
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model of zooplankton foraging on a variable resource. The model includes a two-dimen-
sional turbulent flow as a source of environmental variability; the circulation patterns 
affect the distribution of phytoplankton by upwelling nutrients into the euphotic zone, 
where the algae can grow, and by stirring the patchy algal concentrations. In the intermit-
tent resource field, schooling can represent a successful foraging strategy. We also examine 
how the emergent properties of schools depend on the parameters describing individual 
motion. Phase transitions occur when the swimming speed is varied; the density and 
spatial scale of groups are found to be inversely proportional to speed. Modeled schools 
are compared to observed aggregations of Antarctic krill. It is argued that acceleration 
patterns linked to the foraging behavior of krill might explain the observed qualitative 
changes in the depth and density of aggregations that occur over the diurnal cycle.

Vermilyea, A. W., Colorado School of Mines, Golden, USA, avermily@mines.edu;
Hansard, S. P., Colorado School of Mines, Golden, USA, shansard@mines.edu;
Voelker, B. M., Colorado School of Mines, Golden, USA, voelker@mines.edu
SOURCES AND SINKS OF HYDROGEN PEROXIDE IN THE GULF OF ALASKA
While photoproduction of hydrogen peroxide is likely the dominant source in coastal regions 
with high CDOM, dark (biotic) production has been proposed as a significant source in 
CDOM-poor waters.  In this study, rates of dark and photochemical hydrogen peroxide pro-
duction were measured and compared in samples collected from a variety of seawater types 
in the Gulf of Alaska.  While often net production of hydrogen peroxide was not observed in 
24-hour dark incubations of unaltered seawater samples, decay was apparent in subsamples 
spiked with 100-250 nM hydrogen peroxide. Dark production rates were calculated assuming 
H2O2 decay rates in spiked and unspiked samples are equal and ranged from < 0.5 to 8 nM/
hr, faster than photochemical formation in some cases.  Decay rates ranged from 0.002 to 0.12 
hr-1.  Calculated hydrogen peroxide steady-state concentrations from these dark production 
and decay rates were 10 to 100 nM.  Rates of dark production generally decreased with depth 
from a surface maximum down to 50 meters.  A direct correlation exists between the rates of 
dark degradation and dark production of hydrogen peroxide.

Vernet, M., Scripps Institution of Oceanography, La Jolla, USA, mvernet@ucsd.edu;
Martinson, D., Lamont-Doherty Earth Observatory, Palisades, USA, dgm@ldeo.columbia.edu;
Iannuzzi, R., Lamont-Doherty Earth Observatory, Palisades, USA, iannuzzi@ldeo.colum-

bia.edu;
Stammerjohn, S., Columbia University, New York, USA, sstammerjohn@giss.nasa.gov;
Kozlowski, W., Scripps Institution of Oceanography, La Jolla, USA, wkoz@ucsd.edu;
Sines, K., Scripps InstitutionoOceanography, La Jolla, USA, ksines@ucsd.edu;
Smith, R. C., University of CaliforniaSanta Barbara, Goleta, USA, ray@icess.ucsb.edu;
Garibotti, I., Instituto Argentino de Nivologia, Gaciologia y Ciencias Ambientales, 

Mendoza, Argentina, ireneg@lab.cricyt.edu.ar
PRIMARY PRODUCTION WITHIN THE SEA ICE ZONE WEST OF THE 
ANTARCTIC PENINSULA
In shelf waters west of the Antarctic Peninsula (wAP), with abundant macro- and micro-
nutrients, water column stability due to freshwater input from sea ice melting has been 
suggested as a key factor controlling primary production. The area is subject to the annual 
advance and retreat of sea ice characteristic of Antarctic waters. A 12-year time series 
(1995-2006) was analyzed to study spatial and temporal patterns in primary production as 
well as major environmental determinants. A strong onshore-offshore gradient is evident 
along the Peninsula at the height of the growth season with higher production observed 
in inshore waters. Regional production varied inter-annually by a factor of 7. Mixed layer 
depth shows the higher correlation with production while late sea ice retreat explains 58% 
of the variability in space and time.  No regional trend in primary production was detected 
during this period. We discuss the influence of sea ice retreat and water masses in deter-
mining summer mixed layer depth.

Veuger, B., Netherlands Institute of Ecology, Yerseke, Netherlands, b.veuger@nioo.knaw.nl;
van Oevelen, D., Netherlands Institute of Ecology, Yerseke, Netherlands, d.vanoevelen@

nioo.knaw.nl
FATE OF CARBON AND NITROGEN IN MICROBIAL BIOMARKERS IN 
INTERTIDAL SEDIMENT
The fate of microbial carbon and nitrogen in sediments has primarily been studied by 
compound-specific stable isotope analysis in combination with stable isotope labeling. 
These studies so far generally focused on either C or N, meaning that the direct coupling 
between the fate of microbial C versus N has remained largely unstudied. Recently, we 
compared the fate of microbial C and N by labeling the microbial community (bacteria 
and benthic microalgae) in estuarine, intertidal sediment with both 13C and 15N and 
subsequently tracing the fate of the 13C and 15N in various compounds including hydro-
lysable amino acids (including the bacterial biomarker D-alanine) and fatty acids (includ-
ing various phospholipid-derived fatty acid biomarkers). Experiments were performed 
in different setups (in situ sediment plots, intact sediment cores and sediment slurries) at 
different time scales (days to > 1 year) which allowed us to unravel the importance of vari-
ous physical and bio(geo)chemical processes in the retention of microbial C and N within 
the sediment and the roles of various microbial groups herein.

Vianna, M. L., VM Oceanica and INPE, Sao Jose dos Campos, Brazil, marcio@vmoce-
anica.com.br;

Menezes, V. V., VM Oceanica, Arraial do Cabo, Brazil, viviane@vmoceanica.com.br

DAILY ABSOLUTE DYNAMIC TOPOGRAPHY BASED ON GRACE IN A STUDY OF 
POSITIVE OCEAN-ATMOSPHERE FEEDBACKS BY WARM CORE SUBSURFACE 
EDDIES DURING HURRICANE CATARINA
The evolution of the first South Atlantic Hurricane CATARINA is still poorly understood. 
By use of objective mapping of 3-altimeter SSHA into a daily 14 km regular grid and a 
satellite-only high resolution MDT based on GRACE,  an Absolute DOT data set was 
constructed to study the effects of the air-sea interaction in the evolution of CATARINA. 
After the eye was formed it translated westward in a quasi-zonal track centered at 29o S 
in the region on March 23-29, 2004. This area falls in a poorly known eddy channel that 
spans this zonal line between Brazil and Africa seen in the DOT maps, but not in SST. 
The anomalous intensification of CATARINA was studied from Quickscat winds, daily 
multi-satellite-derived microwave SSTs, and the daily DTs, which were regressed with the 
subsurface 17o C isotherm obtained from ARGO float data to compute the 2D effect of 
CATARINA on the thermocline erosion and forced vertical heat transport. A quantitative 
analysis shows that deep WCRs  were responsible for the positive feedback which influ-
enced the intensification.

Victor, K., UC-Davis Bodega Marine Laboratory REU, Bodega Bay CA 94923, USA, kai-
koov@gmail.com;

Williams, S. L., UC-Davis Bodega Marine Laboratory REU, Bodega Bay CA 94923, USA, 
slwilliams@ucdavis.edu

THE EFFECTS OF ELEVATED ATMOSPHERIC CO2 ON NATIVE OYSTER (OSTREA 
LURIDA) LARVAE FROM TOMALES BAY, CALIFORNIA.
Increased levels of atmospheric CO2 rapidly equilibrate with ocean surface waters in effect 
causing a pH decrease. The present study addresses a possible futuristic (2100) atmo-
sphere of 900 to 1050 ppm CO2 and its effect on larvae of the west coast native oyster, 
Ostrea lurida. Sea water pH was lowered to an average value of 7.74 by increasing pCO2 
with a CO2 incubator. Fluorescently tagged veliger larvae were subjected to lowered pH 
water for three days; shell growth was measured and compared to control growth (larvae 
in 380 ppm pCO2). We saw a 23.5% decrease of larval shell growth in elevated pCO2 con-
ditions. Data from a Tomales Bay study over the period of 1987 to 1995 support the idea of 
a CO2 heavy atmosphere decreasing pH. Oyster broodstock collected from Tomales Bay 
were assumed to be offspring of generations that withstood a 142 ppm pCO2 increase and 
a decrease in pH of 0.1 during the nine years.

Victor, S., Palau International Coral Reef Center, Koror, Palau, svictor@picrc.org;
Neth, L. K., Conservation Society of Pohnpei, Koror, Federal States of Micronesia, csp@

mail.fm;
Golbuu, Y., Palau International Coral Reef Center, Koror, Palau, ygolbuu@picrc.org;
Wolanski, E., Australian Institute of Marine Science, Townsville, Australia, e.wolanski@

aims.gov.au;
Richmond, R. H., Kewalo Marine Laboratory, University of Hawaii, Honolulu, USA, rich-

mond@hawaii.edu
UNDERSTANDING IMPACTS OF SEDIMENTATION ON MANGROVES AND 
CORAL REEFS TO IMPROVE LAND USE IN A WET TROPICAL ISLAND, 
POHNPEI,MICRONESIA
Pohnpei is one of the wettest places on earth.  Rapid deforestation of upland watershed 
areas to plant sakau, Piper methysticum, resulted in the degradation of coastal coral reefs 
and the loss of fisheries resources.  The Pohnpei Conservation Society (CSP), armed with 
quantitiative data collected by regional researchers was able to work with local commu-
nities and traditional leaders to effectively address the impact of soil erosion on coastal 
marine areas. Researchers from the Palau International Coral Reef Center, the Australian 
Institute of Marine Science, and the University of Hawaii conducted a study to determine 
the impacts of sediment on mangroves and on coral reefs along a gradient of sedimenta-
tion.  CSP then used these biophysical data to conduct a series of community meeting/
presentations to rally the support of community to change farming practices.  This has 
been one of the successful examples of using scientific data through a locally connected 
NGO to influence environmental practices and policy in Micronesia.

Vinogradov, S. V., Atmospheric and Environmental Research, Inc., Lexington, USA, ser-
gey@aer.com;

Ponte, R. M., Atmospheric and Environmental Research, Inc., Lexington, USA, rponte@
aer.com

EXPLORING TIDE GAUGE LONG SEA LEVEL RECORDS FOR OCEAN AND 
CLIMATE STUDIES
Tide gauges provide unique in-situ measurements of monthly and longer period sea level 
variability going back many decades, but all records are confined to coastal and island loca-
tions. To make best use of these long tide gauge records in ocean modeling and assimilation 
efforts, it is essential to understand  how  representative they are of the large-scale sea level 
variability over the deep ocean.  An attempt to address this issue is made using  detailed com-
parisons of tide gauge variability with that observed by satellite altimeters for the last 15 years, 
taking advantage of  their near-global spatial coverage, and also with a number of different 
model simulations. Tide gauge/altimeter/model differences are explored as a function of loca-
tion, temporal and spatial scale, model resolution and physical parameterizations, etc., with 
the goal of being able to extract maximum information from the tide gauge records.  Analyses 
include the provision of error estimates that might be used to appropriately weight tide gauge 
data when using them as constraints in ocean climate models of the last century.
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Vinogradova, N. T., Atmospheric and Environmental Research, Inc., Lexington, MA, 
USA, nadya@aer.com;

Zaccheo, T. S., Atmospheric and Environmental Research, Inc., Lexington, MA, USA, 
szaccheo@aer.com

HIGH-RESOLUTION SEA SURFACE TEMPERATURE ANALYSIS SYSTEM IN THE 
GULF OF MAINE
High-resolution sea surface temperature (SST) fields are crucial for estimating upper 
ocean circulation and air-sea fluxes. To meet these critical needs, SST products are often 
constructed by combining measurements from a variety of sources. Here we describe one 
such application that produces a regional SST product for the Gulf of Maine, and provide 
the results from an ongoing study to valid this product. These SST fields are derived us-
ing measurements from the geostationary operational environmental satellite (GOES) 
and analysis from the real-time global sea surface temperature (RTG SST) and the ocean 
surface temperature and ice (OSTIA) systems. This algorithm has been implemented into 
a prototype near-real time production system that, since May 2007, has produced SST 
fields four times per day on a 4-km grid. This system also provides daily validation data 
constructed by collocating estimated SST values with in situ measurements from buoys. 
The average bias in the domain from May to August 2007 is found to be 0.02 C. The 
system was applied to analyze diurnal variability in the region, which revealed significant 
amplitudes and complex spatial distribution.

Valsala, V. K., National Institute for Environmental Studies, Tsukuba, Japan, vinu.valsala@
nies.go.jp;

Maksyutov, S., National Institute for Environmental Studies, Tsukuba, Japan, shamil@nies.
go.jp;

Ikeda, M., Graduate School of Environmental Sciences, Hokkaido, Japan, mikeda@ees.
hokudai.ac.jp

DESIGN AND VALIDATION OF AN OFFLINE OCEANIC TRACER TRANSPORT 
MODEL FOR CARBON CYCLE STUDY
An offline passive tracer transport model with self-operating diagnostic mode vertical 
mixing and horizontal diffusion parameterizations is used with assimilated ocean currents 
to find the CFC-11 cycle in oceans. This model is developed in NIES under carbon cycle 
research project inside the GOSAT (Greenhouse gas Observing SATellite) modeling group. 
The model borrows offline fields from precalculated monthly archives of assimilated ocean 
currents, temperature and salinity, and evolves a prognostic passive tracer with prescribed 
surface forcing. The model’s performance is validated by simulating CFC-11 cycle in the 
ocean starting from the pre-industrial period (1938) with observed anthropogenic pertur-
bations of atmospheric CFC-11 to comply with OCMIP-II flux protocol. The model results 
are compared with ship observations as well as the results of candidate models of OCMIP-
II and a performance is assessed. The model simulates the deep ventilation processes in 
the Atlantic ocean appreciably well and yields a good agreement in column inventory of 
CFC-11 amplitude and phase compared to the observation. The statistical skill test shows 
that this model outperforms other candidate models of OCMIP-II because of its higher 
resolution and assimilated offline inputs feeding and shows a potential role in improving 
transport calculation in the ocean with cost-effective computation.

Visbeck, M., IFM-GEOMAR, Kiel, Germany, mvisbeck@ifm-geomar.de;
Fischer, J., IFM-GEOMAR, Kiel, Germany;
Zantopp, R., IFM-GEOMAR, Kiel, Germany;
Stramma, L., IFM-GEOMAR, Kiel, Germany;
Brandt, P., IFM-GEOMAR, Kiel, Germany;
Schott, F., IFM-GEOMAR, Kiel, Germany
DEEP WESTERN BOUNDARY CURRENT VARIABILITY OBSERVED IN THE 
WESTERN LABRADOR SEA
Since 1993 moored current and temperature-salinity observations have been carried out 
in the western Labrador Sea near 56°N (western end of WOCE-AR7 line), 53°N (exit of 
Labrador Sea) and east of the Grand Banks (at 43°N) as part of SFB 460. The time series at 
53ºN are continued under the NORDATLANTIK project. All moored, shipboard and Argo 
observations are evaluated for transport and water mass variability of the different Deep 
Water layers. While altimetry and model studies have suggested a decline of the overall sub-
polar gyre circulation since the 1990s, direct current measurements at the 1500m level along 
the western continental slope of the Labrador Sea show interannual variability of the order of 
10-20% during the 1996-2007 period. Alongshore correlations and relations to local forcing 
and boundary wave activity in response to upstream forcing changes are discussed.

Vlahos, P., University of Connecticut, Groton, USA, penny.vlahos@uconn.edu;
Wallace, D., University of Kiel, Kiel, Germany
DISSOLVED INORGANIC CARBON (DIC) IN THE MID-ATLANTIC BIGHT: 
CLOSING THE CARBON BALANCE
Carbon cycling on continental shelves is an important, yet poorly constrained, component 
of the global carbon cycle. Here we present an analysis of dissolved inorganic carbon 
(DIC) cycling along the Mid-Atlantic Bight (MAB). Samples were collected on three 
Oceans Margins Program (OMP) cruises including March and August of 1996 giving 
a seasonal comparison of total shelf DIC. The high spatial resolution of these measure-
ments reveals clear gradients of DIC with depth and distance from shore. Results show a 
net deficit (consumption) of DIC on the shelf between 11 and 32 MTC/year for all three 
periods. This deficit is within the range of total organic carbon surpluses calculated for 

the same period of study. Air/sea transfer estimates indicate net uptake of atmospheric 
CO2 in March 1996 and net release of CO2 in August 1996. The air/sea flux of CO2 is 
dominated by temperature driven changes in solubility but there is a significant contribu-
tion by biological productivity. Results support the OMP hypothesis of net autotrophy in 
the MAB and illustrate a complete carbon budget approach to addressing the net trophic 
status of coastal margin systems.

Voet, G., Institut fuer Meereskunde, Hamburg, Germany, gunnar.voet@zmaw.de;
Quadfasel, D., Institut fuer Meereskunde, Hamburg, Germany, detlef.quadfasel@zmaw.de;
Latarius, K., Institut fuer Meereskunde, Hamburg, Germany, katrin.latarius@zmaw.de;
Maschwitz, G., Institut fuer Meereskunde, Hamburg, Germany, gerrit.maschwitz@zmaw.de;
Mork, K. A., Institute of Marine Research, Bergen, Norway, kjell.arne.mork@imr.no;
Soiland, H., Institute of Marine Research, Bergen, Norway
THE MID-DEPTH CIRCULATION OF THE NORDIC SEAS FROM PROFILING 
FLOATS
The circulation of the Nordic Seas advects warm and saline waters to regions of water 
mass transformation and supplies the dense overflows that feed the North Atlantic Deep 
Water. This makes it an important element of the meridional overturning circulation. We 
use the surface position data of profiling floats, collected in the Nordic Seas from 2001 
till now, to infer their subsurface displacements at parking depths of 1000 and 1500 m 
respectively. The subsurface float trajectories are then Lagrangian measurements of the 
mid-depth circulation. The multi-year mean circulation of the Nordic Seas at mid-depth 
is obtained from the space-time average of the float drift velocities. Cyclonic gyres with 
strong topographic steering are found in the four deep basins. Spatial averages over each 
basin show a seasonal variation of the gyre speeds with maxima in winter. This is roughly 
in phase with the wind stress curl from NCEP/NCAR reanalysis data integrated over the 
basin areas. The results are compared with velocity fields from a high resolution data as-
similation model of the Nordic Seas.

Vogel, C., Stony Brook University, Stony Brook, NY, USA, cavogel@ic.sunysb.edu;
Fisher, N. S., Stony Brook University, Stony Brook, NY, USA, nfisher@notes.cc.sunysb.edu
ACCUMULATION AND CYCLING OF TRACE METALS BY HETEROTROPHIC 
MARINE BACTERIA
The uptake and subsequent trophic transfer of metals in marine phytoplankton have been 
well-characterized, but fewer data are available regarding metal accumulation in marine 
bacterioplankton. Heterotrophic bacteria are ubiquitous and abundant in surface waters 
and can account for much of the particulate surface area in these waters. Particle-reactive 
metals may therefore be expected to associate appreciably with bacteria, which can then 
serve as an enriched source of metals for microbial loop food webs. We used gamma-
emitting radioisotopes to experimentally determine the rate and extent of bacterial uptake 
of six metals (Mn, Fe, Zn, Cd, Cs, Am) with varying chemical properties and biological 
uses. Six strains of gram negative bacteria showed little difference in uptake of any one 
metal, but there were significant inter-metal differences. Steady-state was reached within 
12 hours, at which time concentration factors ranged from 102 for Cs to 105 for Am. 
Additionally, data on the trophic transfer of metals from bacteria to protozoa will be pre-
sented, as well as the effect of viral lysis on the release of bacterial metal and its bioavail-
ability to bacteria and phytoplankton.

Vogt, M., IFM-GEOMAR, Kiel, Germany, mvogt@ifm-geomar.de;
Krahmann, G., IFM-GEOMAR, Kiel, Germany, gkrahmann@ifm-geomar.de;
Papenberg, C., IFM-GEOMAR, Kiel, Germany, cpapenberg@ifm-geomar.de;
Silva, P., FFCUL, Lisbon, Portugal, pisilva@fc.ul.pt;
Brandt, P., IFM-GEOMAR, Kiel, Germany, pbrandt@ifm-geomar.de;
Klaeschen, D., IFM-GEOMAR, Kiel, Germany, dklaeschen@ifm-geomar.de;
Visbeck, M., IFM-GEOMAR, Kiel, Germany, mvisbeck@ifm-geomar.de;
Hobbs, R., University of Durham, Durham, United Kingdom, r.w.hobbs@durham.ac.uk
COMBINING CTD-YOYO DATA WITH SEISMIC REFLECTIONS
Small scale ocean mixing processes like interleaving or internal waves are difficult to image 
by traditional oceanographic methods. With its much higher lateral resolution, reflection 
seismic of the water column presents a novel method of investigating these processes in un-
precedented spatial detail. During a recent two-ship field experiment, led by the EU-project 
GO (www.dur.ac.uk/eu.go), contemporaneous seismic and hydrographic data were collect-
ed in the frontal zone between Mediterranean Outflow and North Atlantic Central Water 
in the Gulf of Cadiz near Cape St. Vincent. Here data from a 12 hour CTD-yoyo station 
together with surrounding seismic and XBT temperature profiles will be presented.  From 
the CTD-yoyo data a time series of changes of the water column’s hydrographic proper-
ties can be obtained with high vertical and temporal resolution. A series of nearby seismic 
sections and the colocated XBT profiles add information on the frontal features, such as 
sloping intrusions, in the horizontal domain. The joint analysis of these datasets gives both, 
a detailed picture of the processes as well as their spatial scales and temporal evolution.

Volbers, A. N., University of Bergen, Bjerknes Centre for Climate Research, Bergen, 
Norway, Andrea.Volbers@bjerknes.uib.no;

Freibauer , A., Max-Planck-Institute for Biogeochemistry , Jena , Germany, afreib@bgc-
jena.mpg.de;

Saugier, P., Veynes, France, saugier@nettcourrier.com;
CarboSchools Consortium
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CARBOSCHOOLS –CARBOOCEAN;S AND CARBOEUROPE’S COMBINED 
INITIATIVE TO EDUCATE SECONDARY SCHOOL STUDENTS IN LATEST 
MARINE AND TERRESTRIAL CARBON CYCLE RESEARCH
The European educational initiative CarboSchools is based on interdisciplinary school proj-
ects and has been successfully connecting latest carbon cycle research and education over 
the last 2 years. The project has been driven by the two European Integrated Projects (IP) 
CARBOOCEAN and CarboEurope working on the generation of the missing scientific knowl-
edge that is essential to a global quantitative risk/uncertainty judgment on the expected conse-
quences of rising atmospheric CO2 concentrations. Both European Commsion-funded IPs make 
their latest knowledge available to pupils via the interactive website http://www.carboschools.org 
and the implementation of individual school projects. The website acts as a multilingual starting 
portal and allows for downloading of science-based education material and teacher-scientists 
partnership methodology. The Norwegian CarboTokt school project was recently successfully 
performed in Bergen with secondary school pupils on board of the RV Hans Brattstri̧ m. A short 
video was prepared to visualize how a marine school project could be realised. To order the dvd 
and further educational material, please visit http://www.carboocean.org

Volety, A. K., Florida Gulf Coast University, Fort Myers, USA, avolety@fgcu.edu;
Haynes, L., Florida Gulf Coast University, Fort Myers, USA, lhaynes@fgcu.edu;
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Goodman, P. K., South Florida Water Management District, Stuart, USA, pgoodman@

sfwmd.gov;
Tolley, S. G., Florida Gulf Coast University, Fort Myers, USA, gtolley@fgcu.edu;
Savarese, M., South Florida Water Management District, Fort Myers, USA, msavares@

fgcu.edu
ADAPTIVE MANAGEMENT AND COMPREHENSIVE EVERGLADES 
RESTORATION PLAN: UTILIZING SHELLFISH RESPONSES IN SETTING WATER 
QUAILTY TARGETS IN SW FLORIDA ESTUARIES
Ecosystem restoration and management seek to repair or improve a suite of desired 
environmental conditions for a specific ecosystem. Oyster responses are being used as 
performance measure indicators of estuaries as part of the Comprehensive Everglades 
Restoration Plan (CERP). This study investigated the effects of seasonal changes, wa-
tershed management, freshwater inflows, and salinities on oyster responses in the 
Caloosahatchee River, Florida. Significant relationship exists between freshwater inflows 
and salinities (R2 69 - 84%) at various locations in the estuary. Prevalence and intensity 
of Perkinsus marinus infection varied over the sampling period and decreased with in-
crease in freshwater inflows and lower salinities. Condition index of oysters varied with 
the reproductive activity of oysters. Oysters appear to spawn continuously between May 
- October, a period that coincides with freshwater releases. Inflows between 500 and 3500 
cubic feet per second would result in optimal salinities that would support and enhance 
oyster reefs in the Caloosahatchee estuary. Freshwater inflows should be minimized dur-
ing the spawning months to facilitate the spat recruitment of oysters onto oyster reefs. 
Results are being used in setting freshwater inflows as part of the CERP.

Volkov, D. L., Jet Propulsion Laboratory, California Institute of Technology, Pasadena, 
USA, dvolkov@caltech.edu;

Fu, L. L., Jet Propulsion Laboratory, California Institute of Technology, Pasadena, USA
THE ROLE OF VORTICITY FLUXES IN THE DYNAMICS OF THE ZAPIOLA 
ANTICYCLONE
The Argentine Basin in the South Atlantic Ocean is one of the most energetic regions in 
the ocean with complicated dynamics, which plays an important role in the global climate. 
A number of observations have discovered an intense anticyclonic gyre of barotropic cir-
culation around the Zapiola Rise in the center of the basin. Theoretical studies have shown 
that the Zapiola Anticyclone represents an eddy-driven flow controlled by bottom friction. 
Recent advances in high-resolution global-ocean data syntheses, performed using NASA 
supercomputing facilities, provide realistic simulations of the circulation and variability in 
the Argentine Basin. Using these simulations and satellite altimeter observations we ana-
lyzed the vorticity balance of the Zapiola Anticyclone. Our results suggest the dominance 
of the planetary vorticity flux in determining the intra-seasonal and inter-annual variabil-
ity of the gyre, while the relative vorticity flux also plays a role at intra-seasonal scale.

Volpe, G., ISAC-CNR, Rome, Italy, g.volpe@isac.cnr.it;
Banzon, V., RSMAS, Miami, USA, vbanzon@rsmas.miami.edu;
Santoleri, R., ISAC-CNR, Rome, Italy, r.santoleri@isac.cnr.it;
Mariano, A., RSMAS, Miami, USA, amariano@rsmas.miami.edu;
Sciarra, R., ISAC-CNR, Rome, Italy, r.sciarra@isac.cnr.it
ON THE RELATIONSHIP BETWEEN SATELLITE-DERIVED AEROSOL OPTICAL 
THICKNESS AND CHLOROPHYLL IN THE MEDITERRANEAN SEA
The coupling between dust aerosols (AOT) and surface phytoplankton concentrations 
(MCHL) in the Mediterranean Sea, a LNLC region, is examined at different time scales 
using SeaWiFS observations from 1998 to 2002. Seasonally, AOT and MCHL exhibit very 
different spatial patterns. AOT shows a meridional gradient with maximum values close 
to the dust sources and mainly during spring and summer, while MCHL exhibits a zonal 
gradient, with the western basin being more productive, especially during winter and 
spring. Weekly averages of MCHL and AOT are significantly correlated during the dusty 

season. However, this analysis cannot distinguish between real phytoplankton response 
and artifacts due to residual dust in the atmosphere or water. Daily progression of AOT 
and MCHL, for single dust events, and their temporal cross-correlation were examined. 
An increase in MCHL within two days was found after AOT events and most of the 
cross-correlations were significant at zero lag. Nonetheless, both positive and negative 
correlation was observed at lags 3-7 days indicating no compelling evidence that dust 
enhancement of phytoplankton growth is significant in the Mediterranean Sea.

von der Heydt, A. S., Utrecht University, Utrecht, Netherlands, A.S.vonderHeydt@phys.
uu.nl;

Frankcombe, L., Utrecht University, Utrecht, Netherlands, L.Frankcombe@phys.uu.nl;
Dijkstra, H. A., Utrecht University, Utrecht, Netherlands, H.A.Dijkstra@phys.uu.nl
IS THE ATLANTIC MULTIDECADAL VARIABILITY EXCITED BY ATMOSPHERIC 
NOISE? RESULTS FROM AN ENSEMBLE OF COUPLED CLIMATE MODEL 
SIMULATIONS.
In simple ocean-only models spontaneous multidecadal variability can appear. In these mod-
els, an oscillation appears because the large-scale equilibrium flow obtained under restoring 
conditions is unstable under prescribed heat flux conditions and an internal mode of variabil-
ity grows on the equilibrium flow. The oscillation is characterized by temperature anomalies 
propagating westward across the basin in combination with variations of the strength of the 
meridional overturning circulation. In coupled ocean-atmosphere models, the oscillation is 
damped, and it has been suggested, that atmospheric noise is needed to excite the oscillation 
to amplitudes observed in reality. In this presentation we study the mechanism of the Atlantic 
Multidecadal Variability in a large ensemble (17 members) of simulations with a fully coupled 
climate general circulation model (ECHAM5/OM1). In particular, we compare with the 
mechanism found in simple ocean-only models. Furthermore, we study the relation between 
atmospheric noise (with the spatial/temporal statistical properties of the North Atlantic 
Oscillation) and the Atlantic Multidecadal Variability. 

von Eye, M., University of Cambridge, Cambridge, United Kingdom, M.J.E.v.Eye@damtp.
cam.ac.uk;

Worster, M. G., University of Cambridge, Cambridge, United Kingdom, M.G.Worster@
damtp.cam.ac.uk;

Dalziel, S., University of Cambridge, Cambridge, United Kingdom, S.Dalziel@damtp.cam.
ac.uk

VELOCITY STRUCTURE OF PLUME EDDIES IN A ROTATING STRATIFIED 
ENVIRONMENT, WITH APPLICATIONS TO THE GREENLAND SEA
Turbulent plumes are found in many geophysical phenomena. They can be described by the 
turbulent plume model of Morton, Taylor and Turner (1956). As a negatively buoyant plume 
sinks, it entrains ambient water, and spreads laterally once it reaches it’s neutrally buoyant 
level. Once the effect of rotation is added to this, the lateral spreading is bounded by the Rosby 
deformation length and a so-called plume eddy forms. In this paper we present experiments 
examining quantitatively the horizontal velocity structure in such a plume eddy. The experi-
ments undertaken follow those of Helfrich and Battisti (1991), using methods similar to those 
of Hedstrom and Armi (1988) to visualize the velocities. The goal of this work is to compare 
the experimental velocity structure to theories by Gill (1981) and Speer (1989), and to obser-
vations of submesoscale coherent vortices (SCVs) in the Greenland Sea, Budeus et al (2004). 
The Greenland Sea is known to be a site of deep water formation, and plumes that form 
under sea ice may be involved in deep convection and the formation of SCVs.

Voss, J. D., Harbor Branch Oceanographic Institution, Florida Atlantic University, Fort 
Pierce, USA, jvoss@hboi.edu

BLACK BAND DISEASE DYNAMICS: ASSESSING NUTRIENT IMPACTS AND 
MICROBIAL COMMUNITY VARIATION
Black band disease (BBD) is a pathogenic microbial assemblage that infects scleractinian 
corals worldwide.  Despite over thirty years of BBD research, the microbial community 
composition of this disease and the environmental conditions that promote infection 
remain elusive.  The research presented here specifically examines the potential role of 
nutrient concentration in BBD occurrence.  Regression analyses indicated significant 
positive relationships between dissolved inorganic nitrogen and BBD prevalence in both 
the Florida Keys (FK) and Lee Stocking Island (LSI), Bahamas. This study is one of few to 
quantitatively address the potential difference in coral disease dynamics between human-
impacted (FK) and relatively pristine (LSI) reef systems.  In addition to investigation of the 
environmental drivers that affect BBD prevalence, this study utilized length heterogeneity 
polymerase chain reaction (LH-PCR) profiling to assess patterns of variation in the BBD 
bacterial community.  Multivariate ordination and nonparametric analyses of the LH-PCR 
profiles revealed significantly distinct BBD microbial communities sampled from different 
geographic regions of the Caribbean.  The results of this study, in concert with the findings 
of previous and ongoing molecular analyses of BBD bacterial communities, attest to the 
intrinsic variability and complexity of this dynamic microbial assemblage.

Voss, K. J., Physics Dept., University of Miami, Coral Gables, USA, voss@physics.miami.edu;
Nordine Souaidia, N., Physics Dept., University of miami, Coral Gables, USA
A NEW TOOL TO MEASURE THE UPWELLING POLARIZED SPECTRAL 
RADIANCE DISTRIBUTION
We have developed a new instrument to measure the upwelling polarized spectral radi-
ance distribution in the ocean.  This instrument is based on combining 3 of our NuRADS 
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instruments into one package, with a linear polarizer inserted into each instrument.  The 
images from the separate systems are obtained synchronously and can be mathematically 
combined to obtain the linear polarization state of the light field.  The calibration/charac-
terization procedures are more difficult than for a radiance system, but the polarization 
can be determined to within +-0.05 in normalized stokes vector units.  This instrument 
has been used on several cruises, and we will present data from a clear water station off of 
Hawaii.  The measurements show that the upwelling light field is highly polarized in this 
clear water, with the degree of linear polarization exceeding 50% in some directions.

Voss, M., Baltic Sea Research Institute, Rostock, Germany, maren.voss@io-warnemuende.de;
Lunau, M., Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 

Germany, Mirko.Lunau@awi.de;
Schmidt, R., Baltic Sea Research Institute, Rostock, Germany, robert.schmidt@io-warne-

muende.de;
Barcelos e Ramos, J., IFM-GEOMAR, Kiel, Germany, jramos@ifm-geomar.de;
Riebesell, U., IFM-GEOMAR, Kiel, Germany, uriebesell@ifm-geomar.de
NITROGEN FIXATION RATES AND HETEROTROPHIC ACTIVITY UNDER HIGH 
PCO2 IN FREE DRIFTING MESOCOSMS IN THE BALTIC SEA
In July 2007 six free floating mesocosms with ~60m-3 of volume were deployed in the 
southern Baltic Proper for two weeks. pCO2 levels in the mesocosms were adjusted 3 
times (after exchange of water) to yield concentrations between 312 µatm (ambient) and 
1600 µatm. The response of nitrogen fixing species was measured and heterotrophic 
activity calculated based on the uptake of radiolabeled thymidine. There was no consis-
tent response in nitrogen fixation rates. Only in the size fraction <10 µm N fixation rate 
decreased with increasing pCO2. A daily cycle of N-fixation rates was only visible in the 
mesocosm with ambient pCO2 and, which also had highest N-fixation rates of up to 1.4 
nmol N/L/h, suggesting that seawater acidification and mixing adversely affected the 
diazotrophic cyanobacterial community. A sharp decrease within the first 24 hours after 
acidification also occurred with regard to cell specific bacterial biomass production but, 
in contrast to N fixation, showed higher activity with increasing CO2 concentration dur-
ing the rest of the experiment. Our results indicate a potential decoupling of primary and 
secondary production under increasing CO2 concentrations.

Voulgaris, G., University of South Carolina, Columbia, SC, USA, gvoulgaris@geol.sc.edu;
Savidge, D., Skidaway Institute of Oceanography, Savannah, GA, USA, dana.savidge@skio.

usg.edu;
Gargett, A. E., Old Dominion University, Norfolk, VA, USA, gargettann@gmail.com;
Morin, J., University of South Carolina, Columbia, SC, USA, jmorin@geol.sc.edu;
Amft, J., Skidaway Institute of Oceanography, Savannah, GA, USA, julie.amft@skio.usg.edu;
Nelson, J., Skidaway Institute of Oceanography, Savannah, GA, USA, jim.nelson@skio.

usg.edu;
Savidge, W., Skidaway Institute of Oceanography, Savannah, GA, USA, william.savidge@

skio.usg.edu
PHYSICAL CONTROLS ON BENTHIC EXCHANGES ON THE MID-SHELF OF 
THE SOUTH ATLANTIC BIGHT: RIPPLE EVOLUTION AND TURBULENCE 
MEASUREMENTS
Data on nearbed sediment mobility, bedform evolution and water column turbulence are pre-
sented from a Benthic Observatory and Technology Testbed (BOTTOMS-UP) operating on a 
medium sand bed on the Mid-Shelf of the South Atlantic Bight. The project examines benthic 
exchanges and ripple dimensions to identify their role in the advection processes of porewater 
transport and particulate exchange rates. In addition to wave-induced orbital velocities, strong 
tides (mean 30 cm/s) and wind-driven circulation contribute to near-bed stress levels. Initial 
results from a 5-beam VADCP during storm events are used to evaluate the importance of tidal 
modulation in determining maximum near-bed velocities.  The ripple geometry data is com-
pared with recently developed time-dependent ripple evolution models and the role of turbu-
lence due to mean flows is examined as a factor for ripple height diffusion. Full-depth Langmuir 
cells develop during strong wind/wave forcing, evidenced by clouds of strong backscatter, highly 
correlated with vertical velocity, originating from both surface and bottom boundaries . Their 
effect on near-bottom suspension events and benthic exchanges is also considered.

Voynova, Y., University of Delaware, Lewes, USA, yvoynova@udel.edu;
Sharp, J. H., University of Delaware, Lewes, USA, jsharp@udel.edu
THE IMPACT OF LARGE FRESHWATER DISCHARGE EVENTS ON THE 
DELAWARE ESTUARY
The Delaware Estuary, a well-mixed coastal plain basin in the mid-Atlantic region of the US, 
has a large watershed within Delaware, Pennsylvania, New Jersey and New York states, and 
primary freshwater inputs supplied by the Delaware and Schuylkill rivers. Typically, strong 
tidal forcing creates a well-mixed water column and a fairly predictable salinity gradient, 
which controls the physical and chemical properties of the estuary. During large storms, 
freshwater discharge overcomes the tidal forcing effect, redistributes the salinity gradient 
further downstream, and alters the estuarine biogeochemistry. In attempt to evaluate the 
watershed influence, we examine long-term databases for large discharge events, which 
have become more frequent since 1999. Occasional large storm events may introduce large 
watershed loading of nutrients, DOM, and total suspended sediments. We have documented 
such changes in our 30-year Delaware Estuary cruise database. We have also observed strong 
correlations between large freshwater discharge and elevated suspended sediment concentra-
tions at USGS gauging stations along the Delaware Estuary’s main tributaries. Large storm 
events illustrate that the watershed can cause changes in the estuarine biogeochemistry. 

Vsemirnova, E., Durham University, Durham, United Kingdom, ekaterina.vsemirnova@
durham.ac.uk;

Papenberg, C., IFM-Geomar, Kiel, Germany, cpapenberg@ifm-geomar.de;
Klaeschen, D., IFM-Geomar, Kiel, Germany, dklaeschen@ifm-geomar.de;
Hobbs, R., Durham University, Durham, United Kingdom, r.w.hobbs@durham.ac.uk
THE MOVING WATER QUANDARY
A spectral content of the internal waves is a fundemental measure that can be made from 
seismic images of water structure. However, this is not as robust as it may first appear. An 
underlying assumption of the seismic method is the reflection boundary is fixed in space. 
This is not true for bounadries in water. These are dynamic and the  larger-amplitude 
lower-frequency internal waves, which are the easiest to map, are those moving with the 
fastest velocity; which maybe on the order of a meter per second. This speed is significant 
when compared to the velocity of the seismic acquisition vessel. We observe assymetry 
in apparent structure on data acquired as part of the EU funded GO data. Also detailed 
velocity analysis reveals a more complex stacking velocity field than expected. We demon-
strate that both these effects can be predicted using simple models and, when appropriate 
corrections are applied, how the correct images can be obtained.

Wada, S., University of Tsukuba, Tsukuba, Japan, shige_sbm@ies.life.tsukuba.ac.jp;
Hama, T., University of Tsukuba, Tsukuba, Japan, thama@biol.tsukuba.ac.jp;
Iseki, K., Hiroshima University, Higashihiroshima, Japan
ANALYSIS OF MONOSACCHARIDE COMPOSITION OF CARBOHYDRATE IN 
SEAWATER USING METHANOLYSIS METHOD
Monosaccharide composition of carbohydrates provides various clues such as origin and 
diagenetic state of organic matter in seawater. It is essential that we depolymerize the car-
bohydrates into monomeric forms, because most of marine carbohydrates are present as 
polysaccharides. Hydrolysis has been used as a standard procedure of depolymerization 
since several decades ago, but the hydrolysis is only applicable to neutral sugar because 
other carbohydrate species such as uronic acid (URA) are unstable under hydrolysis pro-
cedures. Here, we develop methanolysis method, which can be applicable to the measure-
ment of the concentration of URA because URA is relatively stable under methanolytic 
processes. Methanolysis reaction was completed under HCl/MeOH solution. The liberated 
monosaccharides were converted into trimethylsilyl derivatives, and were analyzed by gas 
chromatography-mass spectrometry. Seawaters were collected at Suo-Nada in Japan, and 
particulate organic matter was obtained by filtration. Total particulate carbohydrate (T-
PCHO) concentrations ranged 24-49 μgC l-1, accounting for 10-17% of particulate organic 
carbon (170-310 μgC l-1). The URA concentrations were 3.3-8.7% of T-PCHO. The vertical 
profile showed that the proportion of the URA in T-PCHO tends to increase with depth.

Wadman, H. M., Virginia Institute of Marine Science, Gloucester Point, USA, heidir@
vims.edu;

McNinch, J. E., Virginia Institute of Marine Science, Gloucester Point, USA, mcninch@
vims.edu

STRUCTURAL CONTROL ON CONTINENTAL SHELF SEDIMENT DYNAMICS, 
NORTH ISLAND, NEW ZEALAND
Over 850km of Edgetech chirp sub-bottom profiles were analyzed in order to investigate 
regional structural control on stratigraphy-forming processes operating along the gently 
(<0.7%) sloping Waiapu continental shelf.  Shelf seismic stratigraphy is dominated by a reflec-
tion surface, identified as Miocene-age sedimentary rock, which is exposed on the seafloor in 
the northern portion of the study site and slopes down towards the south. The outer shelf is 
heavily faulted and folded, creating a structural low on the continental shelf.  Seismic profiles 
indicate that sediments are thicker on the central and southern continental shelf, and more 
laminated in the southern continental shelf, indicating preferential deposition in these struc-
tural lows.  This suggests that in the geologic past the primary direction of sediment transport 
and preservation was not simply offshore but was structurally steered towards the south.  
These observations are consistent with recent findings indicating that modern flood deposits 
are primarily transported and preserved on the southern Waiapu continental shelf.  These 
data further suggest that current sediment transport models should include the effects of 
bathymetry on sediment dynamics even on gently sloping continental shelves.

Wagawa, T., Kyushu University, Kasuga, Japan, wagawa@riam.kyushu-u.ac.jp;
Yoshikawa, Y., Kyushu University, Kasuga, Japan, yosikawa@riam.kyushu-u.ac.jp
BATHYMETRIC INFLUENCES OF THE EMPEROR SEAMOUNTS UPON THE 
NORTH PACIFIC SUBARCTIC GYRE: BOUNDARY CURRENT ALONG THE 
EASTERN SIDE OF THE EMPEROR SEAMOUNTS
To make clear bathymetric influences of the Emperor Seamounts upon the North Pacific 
subarctic gyre, numerical experiments were performed using two-layer model with an 
idealized wind and ridge. Seasonally varying interior Sverdrup transport to the east of the 
ridge partly returns along the eastern side of the ridge as a western boundary current. A 
ratio of the boundary transport to the interior transport depends on a ridge height (HM) 
and stratification (N). For smaller HM, the ratio increases with HM, but it changes little 
with N. For larger HM, the ratio decreases with N but is independent of HM. Spatial 
distribution of geostrophic contours is a key to understand the dependency of the ratio 
on HM and N. For smaller HM, the ratio almost coincides with a ratio of the number of 
closing geostrophic contours to one of all geostrophic contours. For larger HM at which all 
geostrophic contours in the eastern region cannot cross over the ridge, bottom pressure 
torque decreases with N to allow more transport across the ridge.
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Waggett, R. J., National Oceanic and Atmospheric Administration, NOS, CCFHR, 
Beaufort, USA, Rebecca.Waggett@noaa.gov;

Adolf, J. E., University of Maryland Biotechnology Institute, COMB, Baltimore, USA, 
adolf@umbi.umd.edu;

Place, A., University of Maryland Biotechnology Institute, COMB, Baltimore, USA, 
place@umbi.umd.edu;

Tester, P. A., National Oceanic and Atmospheric Administration, NOS, CCFHR, Beaufort, 
USA, Pat.Tester@noaa.gov

ANTI-GRAZING PROPERTIES OF THE DINOFLAGELLATE KARLODINIUM 
VENEFICUM DURING PREDATOR-PREY INTERACTIONS WITH THE COPEPOD  
ACARTIA TONSA
The athecate dinoflagellate Karlodinium veneficum is a common member of the phyto-
plankton community within temperate, estuarine waters and is occasionally responsible 
for the formation of dense, ichthyotoxic blooms. K. veneficum  produces cytotoxic, hemo-
lytic and ichthyotoxic compounds known as karlotoxins, which may also provide a defense 
against potential grazers.  To evaluate these anti-grazing properties, food removal experi-
ments were conducted using the copepod Acartia tonsa, a toxic strain (CCMP 2064) and 
a non-toxic strain (CSIC1) of K. veneficum. Copepods were exposed to 6 monoalgal or 
mixed algal diets at bloom concentrations and ingestion rates were calculated. No signifi-
cant differences in copepod mortality were found among the experimental diets regardless 
of toxicity. However, highly significant differences were found among A. tonsa ingestion 
rates (1-way ANOVA, p < 0.001). A. tonsa had significantly greater ingestion rates when 
exposed to diets dominated by the non-toxic strain CSIC1. These results support the 
hypothesis that karlotoxins, present in some strains of K. veneficum, act to deter grazing 
by potential predators and may contribute to the formation and continuation of blooms. 

Waggoner, J. D., Indiana State University, Terre Haute, USA, wagg8@mchsi.com;
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Ziebis, W., University of Southern California, Los Angeles, USA, wziebis@usc.edu
VERTICAL DISTRIBUTION PATTERNS OF LIVING (ROSE BENGAL STAINED 
OR CELL TRACKER GREEN LABELED) BENTHIC FORAMINIFERA FROM 
MONTEREY BAY (CA) METHANE SEEPS
To better understand the ecology of benthic foraminifera, clam beds associated with 
methane seepage, and nearby non-seep sediments (100 m away), in the Clam Flats area 
of Monterey Bay, California were sampled using the remotely operated vehicle Jason 
II.  Vertical distribution patterns of Rose Bengal stained and Cell Tracker Green labeled 
benthic foraminifera (>150µm) were examined from push cores taken from seep and 
non-seep habitats at about 990m water depth.  Densities of at least some taxa appear to be 
influenced by methane seepage.  Differences in vertical distribution patterns and porewa-
ter geochemical profiles were also noted.  Dominant taxa of benthic foraminifera living in 
the clam beds included Cibicides, Buliminella, Bolivina, and Epistominella.  These results 
have important implications for our understanding of the factors that influence foraminif-
eral assemblages and for assessments of modern and ancient methane seep ecosystems.

Wahlin, A. K., Goteborg University, Goteborg, Sweden, awahlin@gu.se;
Darelius, E., University of Bergen, Bergen, Norway, darelius@gfi.uib.no;
Cenedese, C., Woods Hole Oceanographic Institute, Woods Hole, USA, ccenedese@whoi.edu;
Lane-Serff, G. F., Manchester University, Manchester, Honduras, g.f.lane-serff@manches-

ter.ac.uk
LABORATORY OBSERVATIONS OF ENHANCED PLUME ENTRAINMENT IN THE 
PRESENCE OF SUBMARINE CANYONS AND RIDGES
The continental slopes of the ocean are often cross-cut by submarine canyons and ridges, 
and these can steer dense water downhill. A set of laboratory experiments were conducted 
at the rotating Coriolis platform to investigate what effect such topography has on mix-
ing. A dense water source was placed on top of a slope, and experiments were repeated 
with a smooth slope, a slope with a ridge, and a slope with a canyon. When a ridge or a 
canyon was present on the slope the dense plume was steered downwards and instabilities 
developed along the ridge and canyon wall. Froude numbers were estimated and found 
to be higher for the topographically steered flow. The stratification in the collecting basin 
was monitored and the mixing inferred. The total mixing was enhanced when a canyon or 
ridge was present on the slope, even though the overall path length was shorter for these 
cases. Eddies were observed to degenerate when encountering topography, and the dense 
water trapped beneath the eddies was steered downslope.

Wain, D. J., Iowa State University, Ames, IA, USA, wain@iastate.edu;
Rehmann, C. R., Iowa State University, Ames, IA, USA, rehmann@iastate.edu
EXPERIMENTS ON THE FATE OF BOUNDARY-MIXED FLUID IN A LAKE
Although much work has been done to investigate mixing at boundaries in lakes and the 
ocean, less attention has been paid to the fate of the mixed fluid. We conducted a dye study 
to track fluid from the boundary into the interior of a lake that has a maximum depth of 15 
m and a frequency of the V1H1 seiche that is about half the frequency for critical reflection 

of internal waves. Rhodamine WT was injected in a streak perpendicular to the axis of the 
dominant wind. The dye cloud was mapped daily for three days, and temperature micro-
structure profile were measured concurrently. Throughout the experiment, wind forcing 
and the internal wave field were measured by a lake station.  We relate the behavior of the 
dye cloud to the forcing and evaluate two mechanisms for generating intrusions: bottom 
turbulence caused by seiche currents and mixing caused by breaking internal waves.

Walczowski, W., Institute of Oceanology Polish Academy of Sciences, Sopot, Poland, 
walczows@iopan.gda.pl;

Piechura, J., Institute of Oceanology Polish Academy of Sciences, Sopot, Poland, pie-
chura@iopan.gda.pl

THE WEST SPITSBERGEN CURRENT: STRUCTURE AND VARIABILITY
Based mainly on synoptic observations conducted by the Institute of Oceanology Polish 
Academy of Sciences in the area of the West Spitsbergen Current (WSC) and Fram Strait, 
the Atlantic Water (AW) properties, heat and salt transport and its summer to summer 
variability are presented and analyzed. The AW northward flow structure, dynamics and 
warm signal propagation by the WSC are discussed. Dependence of the WSC hydrology on 
the upstream conditions as exchanges through the Iceland-Scotland Ridge and Norwegian 
Atlantic Current fluctuations are considered. Two sources of the warming observed since 
2003 has been recognized: core of the WSC flowing along the Barents Sea and Spitsbergen 
shelf-break as prolongation of the barotropic Norwegian Atlantic Slope Current and the 
baroclinic western branch. The WSC western branch being extension of the Norwegian 
Atlantic Current outer branch continues over the submarine ridges. This flow has been 
neglected for the long time and only recently its importance has been recognized. Role of 
the western branch for the WSC warming and AW northward transport is discussed.

Waldbusser, G. G., UMCES- Chesapeake Biological Laboratory, Solomons, USA, wald-
busser@cbl.umces.edu;

Marinelli, R. L., National Science Foundation, Arlington, USA, rmarinel@nsf.gov
EFFECTS OF INFAUNA ON PERMEABLE SEDIMENT CHEMISTRY AND 
TRANSPORT PROCESSES: MULTIPLE SITE AND SPECIES COMPARISONS
Significant changes to permeable sediment biogeochemistry due to complex interactions 
among bioturbating infauna and porewater advection are increasingly evident.  Dynamic 
physical properties and methodological limitations have inhibited in-situ studies of infau-
na in permeable sediments.  An important research goal is to evaluate the nature, extent 
and species-specificity of these effects within realistic porewater advection regimes.  We 
present findings from field studies of three different intertidal flats, inhabited by five taxo-
nomically different infauna.  We measured porewater advection, solute concentrations, 
bulk sediment granulometry, and density of infauna within experimental plots.  Different 
infaunal species exert significantly different effects on porewater transport and sediment 
biogeochemistry, which appear to be related to feeding strategies and burrow character-
istics.  Deep burrowing deposit feeders increased porewater advection, while effects of 
surface feeders appeared to depend more on burrow type. Strikingly, within site effects of 
infauna are independent of sediment properties, while across-site infaunal effects may be 
dependent on site characteristics.  Although we lacked the same dominant species among 
sites, our results provide evidence of functionally specific effects of infauna on permeable 
sediments in a range of diagenetically important environments. 

Walker, N. D., Louisiana State University Dept. of Oceanography and Coastal Sciences, 
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NEW TOOLS FOR SATELLITE SURVEILLANCE OF RAPIDLY MOVING CYCLONES 
ALONG THE MARGIN OF THE LOOP CURRENT: GULF OF MEXICO
This paper presents an improved method to track cyclonic mesoscale eddies along the 
outer margin of the Loop Current (LC).  Recent research has shown the critical role that 
these features play in the intensification of surface currents, as trigger mechanisms for deep 
flows and LC eddy shedding, and for hurricane intensity changes. The rapid motion of 
these features (35 km/day) makes their study problematic.  We discuss new advances in the 
integration of data from several remote sensing systems to track the motion of LC frontal 
eddy cyclones in real-time and in hind-cast mode. Mid-infrared (3.5-3.9 micron) measure-
ments from GOES GVAR, available every 15 minutes over the Gulf, provide an excellent 
source of de-clouded night-time surface temperature information. Measurements in this 
atmospheric window maximize ocean information in cloudy and humid regions such as 
the Gulf. On the other hand, satellite altimetry measurements provide the only remote 
sensing technique that directly measures a dynamical variable of ocean state - the sea sur-
face height. Detection of mesoscale eddies has been improved by combining multi-mission 
measurements from TOPEX-Poseidon, ERS-2, GFO, Jason-1 and Envisat into a gridded 
product, updated daily.  Ocean color sensors (MODIS, OCM) provide surface pigment 
information that can aid in the discrimination of eddies as well as the detection of hurri-
cane-induced upwelling and associated near surface bio-geochemical changes.
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ZOOPLANKTON OF THE CANADIAN BEAUFORT SEA
Zooplankton composition and distribution were studied during two cruises in the Beaufort Sea 
during the summer of 2005 and 2006. Thirty three stations were sampled by means of 153µm 
vertical net and 500Âµm Bongo net. The data were used to assess zooplankton taxonomic di-
versity, spatial distribution as well as to measure zooplankton biomass. Our results demonstrate 
that the most numerous and diverse group in the Beaufort Sea zooplankton were Copepods. 
Zooplankton distribution in the Beaufort Sea is primarily shaped by the local hydrological 
phenomena such as the occurrence of the Mackenzie plume and topographically steered water 
movement. We found that three ecological zones may be distinguished in the Beaufort Sea: 1) 
open sea zone - characterised by the occurrence and predominance in biomass of the true arctic 
species such as Calanus glacialis and C. hyperboreus, 2) transitional zone where plume influence 
is observed - characteristic for this zone is high abundance of Pseudocalanus spp., and 3) plume 
zone where typical brackish taxa are found e.g. Limnocalanus grimaldii>.
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THE TROPICAL EASTERN NORTH ATLANTIC TIME-SERIES OBSERVATORY AT 
CAPE VERDE (TENATSO). STATUS AND INITIAL RESULTS
The tropical ocean and atmosphere play key roles for climate, atmospheric chemistry and 
ocean biogeochemistry but are logistically difficult to study and data-poor. TENATSO (www.
tenatso.com) is a new observatory comprising atmospheric and oceanic sites that is jointly 
managed by Cape Verdean, German and UK investigators. In addition to collecting long-term 
data, the Observatory supports shorter-term campaigns. The atmospheric site on the Island 
of São Vicente, Cape Verde (16.85°N, 24.87°W) has collected >1 year of data which demon-
strate the strong oxidising capacity of this region. The site is well-suited for sampling of green-
house gases and dust. The ocean site (17.4°N 24.5°W; depth 3600m) is remote from island 
influence, and located upwind of the atmospheric site. An oceanographic mooring has been 
deployed and the site has been visited > 5 times by research vessels over the past 18 months. 
Monthly sampling from a small Cape Verdean research vessel should commence at the end of 
2007. The presentation will describe the status of instrumentation and sampling programmes 
as well selected results and questions that are arising from the sampling conducted to-date.
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Srokosz, M. A., National Oceanography Centre, Southampton, Southampton, mas@noc.
soton.ac.uk;

Franks, P. J., Scripps Institution of Oceanography, La Jolla, USA, pfranks@ucsd.edu
PREDICTING THE BULK PLANKTON DYNAMICS OF GEORGES BANK: MODEL 
SKILL ASSESSMENT
Mean-field models which accurately predict plankton concentrations averaged over large 
scales would be very useful for global climate modelling and for predicting large-scale 
impacts of climate change and fishing policies. We have used the GLOBEC Georges Bank 
data set to calibrate and test the skill (predictive accuracy) of two mean-field models of 
chlorophyll. The first was a baseline â€˜inductive’model that used no forcing information. 
The second was a simple process model that included interannually-variable forcing by 
nutrient and mesozooplankton mean fields. The models were fitted to the data using a 
non-local parameter search (simulated annealing) assuming prior uncertainty in all model 
parameters, forcings and initial conditions. A statistical method for simulating repeat sam-
plings of the data set was used to objectively assess model skill, accounting for all sources 
of uncertainty. We found that although the process model could account for some of the 
interannual chlorophyll variability, the overall skill was poorer than the inductive model. 
This is mainly attributed to uncertainty in forcings and lack of boundary flux information.

Walsh, C. J., Mote Marine Laboratory, Sarasota, USA, cjwalsh@mote.org;
Leggett, S. R., Mote Marine Laboratory, Sarasota, USA, sleggett@mote.org;
Henry, M. S., Mote Marine Laboratory, Sarasota, USA, mhenry@mote.org;
Pierce, R. H., Mote Marine Laboratory, Sarasota, USA, rich@mote.org;
Osborn, S., Mote Marine Laboratory, Sarasota, USA
CELLULAR METABOLISM OF BREVETOXIN 28PBTX-2 IN IMMUNE CELL LINES
The toxic dinoflagellate, Karenia brevis, produces brevetoxins, potent marine toxins which 
exert many harmful effects on sealife and cause severe respiratory symptoms in humans. 

Existing data suggest brevetoxins may affect immune system components. Preliminary 
data using a T lymphocyte cell line (Jurkat) and a monocyte cell line (U-937) as immune 
cell models, suggest immune cells may metabolize PbTx-2 through conjugative metabolic 
pathways. Jurkat cells exposed to 10 µg/ml PbTx-2 for 2 h demonstrated an approximately 
40% decrease in intracellular glutathione, as measured using a colorimetric microplate 
assay. Using LC/MS, formation of a cysteine-PbTx-2 conjugate (m/z 1018) and a putative 
glutathione-PbTx-2 conjugate (m/z 1204) was demonstrated in U-937 cells cultured with 
50 uM PbTx-2. Over an incubation period of 3 h, a shift in metabolites occurred, with the 
potential GSH-PbTx-2 conjugate present in detectable levels as early as 1 h and increasing 
in concentration after 2 h. The cysteine-PbTx-2 conjugate was not detectable until after 
2 h of incubation. Depletion of intracellular glutathione and formation of brevetoxin me-
tabolites is suggestive of active cellular metabolism of PbTx-2 by immune cells in vitro.

Walsh, J. P., East Carolina University/Department of Geological Sciences, Greenville, NC, 
USA, walshj@ecu.edu;

Sumners, B. W., East Carolina University/Department of Geological Sciences, Greenville, 
NC, USA, bws0107@ecu.edu;

Alexander, C. R., Skidaway Institute of Oceanography, Savannah, GA, USA, clark.alexan-
der@skio.usg.edu;

Orpin, A. O., National Institute of Water and Atmospheric Research, Wellington, New 
Zealand, a.orping@niwa.co.nz;

Gerber, T. P., Duke University, Durham, NC, USA
SEDIMENTATION AND MORPHOLOGY OF THE OUTER SHELF AND SLOPE OF 
THE WAIPAOA RIVER MARGIN: AN INTEGRATION OF GEOPHYSICAL AND 
RADIOCHEMICAL DATA
Despite the present high stand in sea level, the outer shelf and slope of many continental 
margins are continuing to evolve.  The Waipaoa River margin in New Zealand is a tec-
tonically active and oceanographically energetic system with significant sediment supply.  
Although much of the Waipaoa fluvial sediment load is stored in shelf depocenters, a 
sufficient amount of material is reaching the outer shelf and slope, causing the fill of relict 
relief and construction of a clinoform-like deposit.  A comprehensive dataset including 
core, chirp-seismic-reflection, multibeam and backscatter data is qualitatively and quanti-
tatively explored here to address where, how and why this complex system has developed.  
Furthermore, modern (210Pb) and ancient (seismic-derived) sediment accumulation rates 
will be compared to allow insight into recent and future evolution.  Integration of avail-
able data indicates that across- and off-shelf sediment transport and accumulation has 
occurred throughout the Holocene as tectonic activity has altered the margin.  Variable 
but rapid (>0.3 cm/y) modern rates of sediment accumulation along the shelf edge suggest 
persistent and possibly accelerated accretion locally along the shelf edge and slope.

Walter, L. M., Environmental Fluid Mechanics Laboratory, Stanford University, Stanford, 
California, USA, livmw@stanford.edu;

Hench, J. L., Environmental Fluid Mechanics Laboratory, Stanford University, Stanford, 
California, USA, jhench@stanford.edu;

Leichter, J. J., Scripps Institution of Oceanography, University of California San Diego, La 
Jolla, California, USA, jleichter@ucsd.edu;

Monismith, S. G., Environmental Fluid Mechanics Laboratory, Stanford University, 
Stanford, California, USA, monismith@stanford.edu

OBSERVATIONS OF CORAL REEF LAGOON/OCEAN EXCHANGE IN A NEARLY 
TIDELESS SYSTEM
The exchange of water between coral reef lagoons and the open ocean depends on the 
interplay between waves, buoyancy, wind stress, and alongshore currents. Some processes 
act to retain lagoon water such as onshore flows driven by surface waves, while others, e.g. 
the momentum jet that exits the lagoon, export lagoon water. To explore exchange dy-
namics, observations were made in Pao Pao Bay, French Polynesia, a nearly tideless coral 
reef lagoon system with a typical barrier reef geometry. There is a shallow backreef lagoon 
and a deep narrow pass connecting the lagoon to the ocean. Multiple releases of surface 
GPS drifters, transects with a CTD and a 150khz ADCP, and a two month deployment of 
moored instruments were used to measure waves, mean currents and offshore circulation.  
The drifter data were used to compute directional dispersion coefficients. The results indi-
cate that waves are the dominant force in the nearshore circulation but that the interaction 
with the longshore current is important to determining the fate of the lagoonal water.

Walters, L. J., University of Central Florida, Orlando, USA, ljwalter@pegasus.cc.ucf.edu;
Sacks, P. E., Winter Springs High School, Winter Springs, USA, pesacks@earthlink.net;
Turner, T., University of the Virgin Islands, St. Thomas, U.S. Virgin Isles, tturner@uvi.edu
DIADEMA ANTILLARIUM: RECRUITMENT, DENSITIES, FORAGING AND THE 
FATE OF UNCONSUMED MACROALGAL FRAGMENTS IN FLORIDA AND THE 
US VIRGIN ISLANDS
The die-off of the long-spined sea urchin Diadema antillarium in Caribbean waters in the 
1980s coincided with a dramatic increase in macroalgal biomass.  Scientists have hypoth-
esized that the return of this keystone herbivore will dramatically reduce algal biomass and 
enable corals to once again dominate.  On reefs in the Dry Tortugas National Park, Florida 
and St. Thomas, US Virgin Islands we are beginning to address this idea by: 1) determin-
ing urchin recruitment and adult abundances, and 2) testing urchin foraging preferences 
and following the fate of unconsumed algal fragments.  Many genera of macroalgae 
(e.g. Dictyota, Caulerpa) are known to asexually propagate via vegetative fragmentation.  
Numbers of adult urchins significantly increased or remained level in both locations when 
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2006 and 2007 were compared. A large recruitment peak was witnessed in fall 2006 and, 
surprisingly, the highest densities of recruits were found on submerged zones of the air-
port runway in St. Thomas.  While large urchins consume a broader array of macroalgal 
species, all size urchins were selective foragers and many left behind algal fragments that 
survived, attached and continued to grow.

Wang, B., Environmental Fluid Mechanics Lab, Stanford University, Stanford, USA, bing-
wang@stanford.edu;

Fringer, O. B., Environmental Fluid Mechanics Lab, Stanford University, Stanford, USA, 
fringer@stanford.edu

HIGH-RESOLUTION SIMULATIONS OF A SALINITY FRONT INTERACTING 
WITH COMPLEX GEOMETRY AND INTERTIDAL MUDFLATS
In this work, high-resolution numerical simulations are performed using SUNTANS 
to study the hydrodynamics of the Snohomish River Estuary in Possession Sound, WA, 
which is characterized by strong tides and extensive intertidal mudflats. The model em-
ploys an unstructured, triangular grid in which the finest resolution is employed around 
the north tip of Jetty Island, where the flow possesses additional variability due to the pres-
ence of channel bifurcation, curvature, and intertidal mudflats. Predictions of free-surface 
height and currents are in good agreement with measurements, and the model includes 
wetting and drying of the intertidal mudflats, which is crucial to correctly reproducing im-
portant characteristics of the flow. Based on results from the model and comparisons with 
field measurements, we will discuss on the features of the tidal currents and salinity front 
that depend heavily upon the strong tides and complex bathymetry in the region, includ-
ing a reversal of currents in the bifurcated channel due to wetting and drying and salinity 
storage on the intertidal mudflats. Acknowledgment: This work is supported under ONR 
Grant N00014-05-1-0485 (C. Linwood Vincent, Program Officer).

Wang, C., NOAA Atlantic Oceanographic and Meteorological Laboratory, Miami, USA, 
Chunzai.Wang@noaa.gov;

Lee, S. K., University of Miami, Miami, USA, Sang-ki.Lee@noaa.gov;
Enfield, D. B., NOAA Atlantic Oceanographic and Meteorological Laboratory, Miami, 

USA, David.Enfield@noaa.gov
IMPACT OF THE ATLANTIC WARM POOL ON CLIMATE AND HURRICANES
Observations and atmospheric general circulation model runs show that the Atlantic 
Warm Pool (AWP) largely affects the summer climate of the Western Hemisphere and 
Atlantic hurricanes.  Both the sea level pressure and precipitation display a significant 
response (low pressure and increased rainfall) to a large AWP, in areas located in the 
western tropical North Atlantic and in the eastern North Pacific.  In response to the pres-
sure changes, the easterly Caribbean low-level jet is weakened, as is its westward moisture 
transport.  A large AWP weakens the southerly Great Plains low-level jet, which results in 
reduced northward moisture transport from the Gulf of Mexico to the United States east 
of the Rocky Mountains and thus decreases the summer rainfall over the central United 
States.  A large AWP reduces the tropospheric vertical wind shear in the main hurricane 
development region and increases the moist static instability of the troposphere, both of 
which favor the intensification of tropical storms into major hurricanes.  Since the climate 
response to the North Atlantic SST anomalies is primarily forced at low latitudes, this study 
implies that reduced rainfall over North America and increased hurricane activity due to 
the warm phase of the Atlantic multidecadal oscillation may be partly due to the AWP-in-
duced atmospheric changes associated with more frequent large summer warm pools.

Wang, D., Stony Brook University, Stony Brook, USA, dong-ping.wang@stonybrook.edu;
Weisberg, R., University of South Florida, St. Petersburg, USA;
Flagg, C., Stony Brook University, Stony Brook, USA;
Scranton, M., Stony Brook University, Stony Brook, USA
DEEP INTRUSION IN THE CARIACO BASIN: AN HYPOTHESIS
The CARIACO time series program has maintained a mooring in the eastern Cariaco 
sub-basin from 1996-1998 and from 2002 to the present to monitor the horizontal trans-
port processes which affect biogeochemical cycling responsible for variations in sedimen-
tation within the basin.  An upward-looking ADCP covering the upper 300m has provided 
high quality data showing a cyclonic but highly sheared flow with the upper ~200m in 
this 1400m deep basin which is isolated from the Caribbean by ~150m sills.  A major 
question concerns the source of dissolved oxygen needed to support the biogeochemical 
transformations in the transition zone between the oxygenated upper waters and the deep 
anoxic waters for which vertical mixing processes appear insufficient.  We theorize that 
the needed oxygen is supplied through horizontal intrusions from the sills through the 
bottom Ekman layer transport supported by the cyclonic flow field.  Estimates suggest that 
these oxygenated plumes will sink about 100m below the sill depths while they penetrate 
into and circulate around the basin.  The presentation will discuss these processes and 
proposed deep-sea glider surveys intended to map their properties and distribution.

Wang, D., South China Sea Inst, CAS, Guangzhou, China, dxwang@scsio.ac.cn
ON THE COUNTER-WIND CURRENT IN THE NORTHERN SOUTH CHINA SEA 
IN WINTER
The northern South China Sea warm current (SCSWC) is investigated with a regional 
implementation of a three-dimensional, primitive equation model. There exist onshore 
flow and a high-pressure belt between the SCSWC and the slope current. The onshore 
flow is spatially dependent. Term analyses indicate the across-shelf momentum equation is 

basically in the geostrophic balance, and the reversed across-shelf pressure gradient is re-
sponsible for the reverse of the SCSWC and slope current. Such pressure gradient comes 
from the combined effect of local and remote forcing, which include the basin scale cy-
clonic circulation induced water piling up along the shelf break, the influence of the south-
westward branch of the intruded Kuroshio, the winter monsoon induced water piling up 
east of the Hainan Island, and the southwestward tilting of the sea surface elevation in the 
inner shelf of the northern SCS. Diagnostic analyses of the vorticity balance equation indi-
cate the onshore flow is driven by the bottom pressure torque component of JEBAR. The 
onshore component of the slope current, while climbing the continental slope, is deflected 
in the anticyclonic tendency to generate compensated negative relative vorticity. With the 
geostrophic adjustment, the veered onshore flow continuously feeds into SCSWC under 
force of the across-shelf pressure gradient. The local onshore transport and the constraint 
of momentum and vorticity balances provide mass and momentum for the SCSWC.

Wang, F., Institute of Oceanology, Chinese Academy of Sciences, Qingdao, China, 
fwang@ms.qdio.ac.cn;

Meng, Q., Institute of Oceanology, Chinese Academy of Sciences, Qingdao, China;
Tang, X., Institute of Oceanology, Chinese Academy of Sciences, Qingdao, China;
Hu, D., Institute of Oceanology, Chinese Academy of Sciences, Qingdao, China
LONG TERM TREND OF TEMPERATURE IN THE CHINA SEAS AND THE 
KUROSHIO REGION IN THE PAST 40 YEARS
Global warming is known as a remarkable phenomenon of the atmosphere-ocean system, 
which has been studied on global and basin scales intensively. However, long term vari-
ability of temperature in continental margins, including the Yellow Sea (YS) and the East 
China Sea (ECS), has been rarely studied and poorly understood. Based on historical data 
from 1957 through 2001, long term trend of temperature in the YS and the ECS and their 
relationships with variations in the Kuroshio region are studied. Trends of warming and 
cooling are both obvious in the study waters with complicated spatial patterns. In summer, 
sea surface temperature (SST) showed warming tendency in the north YS and most part 
of the ECS including the Kuroshio and Taiwan Warm Current (TWC) regions, while cool-
ing tendency in the south YS and north edge of the ECS. In winter, temperature in most 
part of the YS and the ECS warmed up. The two warming centers correspond to the re-
gions of the TWC and the Yellow Sea Warm Current (YSWC), respectively. As the origin 
of the TWC and YSWC, the Kuroshio area warmed with smaller amplitude.

Wang, F., University of Manitoba, Winnipeg, Canada, wangf@ms.umanitoba.ca;
Stern , G., Freshwater Institute, Department of Fisheries and Oceans, Winnipeg, Canada, 
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TOWARD A MERCURY MASS BALANCE MODEL IN THE ARCTIC OCEAN: WHAT 
CAUSED THE MERCURY CONTAMINATION IN BEAUFORT SEA BELUGA WHALES?
One of the major findings regarding the global mercury (Hg) pollution is the highly elevat-
ed Hg levels in beluga whales from the Beaufort Sea of the Arctic Ocean. The Hg levels in 
Beaufort belugas were on average 10-fold higher than during the 15th to 17th centuries. 
Liver Hg concentrations of this population further tripled from the early 1980s to the 
mid-1990s. The atmospheric Hg deposition, including the tropospheric mercury depletion 
events (MDEs), alone seems insufficient to explain such high Hg burdens and large varia-
tions. As part of the ArcticNet program, extensive studies have been carried out to probe 
the causes of Hg contamination in the Beaufort beluga whales. Mercury and methylmer-
cury (MeHg) concentration, speciation and flux from a variety of possible Hg sources 
and sinks were studied or estimated. These included the atmospheric deposition, rivers, 
coastal erosions, oceanic circulation, sea ice loss, and sedimentation. Further studies were 
conducted on the habitats and feeding patterns of beluga whales and the food web struc-
tures. The results allowed us to construct the first mass balance model of Hg in the Arctic 
Ocean. The Hg is found to be in a quasi-steady state in the Arctic Ocean, and only a very 
small fraction of the Hg and MeHg is accumulated in biological systems. The rapid Hg 
bioaccumulation observed in marine mammals in recent years is thus unlikely purely mass 
driven. Alternative processes such as biotic and climatic drivers are proposed.

Wang, G. Y., University of Hawaii, Honolulu, USA, guangyi@hawaii.edu;
Gao, Z., University of Hawaii, Honolulu, USA;
Kono, S., University of Hawaii, Honolulu, USA
IMPLICATIONS OF MICROBIAL COMMUNITIES ASSOCIATED WITH ALIEN 
MARINE SPONGES FOR HAWAII REEF ECOSYSTEMS AND HUMAN HEALTH
The coral reef ecosystems of the Hawaiian Islands are sensitive to alien marine species 
because of their isolated nature.  Alien sponges alone constitute nearly one-third of intro-
duced marine species in Hawaii.  These alien sponges harbors microbial pathogens and 
other diverse microbes and represent a great source of bioactive natural compounds; some 
of these sponges have become invasive.  Consequently, alien sponges and their micro-
bial symbionts have significant implications for the reef ecosystems and human health.  
Mycale armata and Suberites zeteki are two of the most abundant alien sponges in Hawaii.  
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Using cultivation-dependent and molecular approaches, we have isolated and identified 
hundreds of fungi and bacteria from these two sponges.  Both of these two species harbor 
microbial pathogens with the origins of human, animals, and plants.  Phylogenetic analysis 
revealed their unique microbial signatures, which may contribute to the invasiveness of M. 
aramta.  Bioactivity assays indicated that some microbial strains derived from these two 
sponges produce interesting biological activities.  In this talk, we focus on phylogenetic di-
versity and biomedical potential of microbes derived from these two sponges.  In addition, 
we will discuss the potential impact of the invasive sponge M. armata and the implications 
of sponge-symbionts on the reef ecosystems and human health.

Wang, H., Scripps Institution of Oceanography, La Jolla, USA, hlwang@ucsd.edu;
Mitchell, B. G., Scripps Institution of Oceanography, La Jolla, USA;
Chekalyuk, A., Lamont-Doherty Earth Observatory, Palisades, USA;
Seegers, B. J., Scripps Institution of Oceanography, La Jolla, USA
INFLUENCE OF PHYTOPLANKTON COMMUNITY STRUCTURE ON 
PHOTOSYNTHETIC PHYSIOLOGY AND BIO-OPTICS IN SOUTHERN 
CALIFORNIA CURRENT ECOSYSTEM
Biophysics and physiology dynamics of pelagic photosynthesis were investigated during 
two process research cruises of California Current Ecosystem (CCE)-LTER projects in 
2006-2007.  Coastal and offshore waters of CCE have very different phytoplankton com-
munity structure and environmental forcing of photosynthetic physiology.  Diatom domi-
nate in coastal high chlorophyll area, while in oligotrophic offshore waters the community 
is mainly consisted of much smaller phytoplankton such as Prochlorococcus, cyano-
bacteria Synechcoccus and Prmnesiophytes.    Results from photosynthesis-irradiance 
(PvsE) experiments indicated that coastal waters tend to have much lower light-saturation 
parameter (Ek), light-saturation value of chl a-specific rate of photosynthesis (Pmax), but 
relatively higher quantum yield (Ï†max); as the contrast, offshore waters show the opposite 
trends.  Modeling of ocean photosynthesis need to account for how community structure 
and acclimation to local forcing by the light-nutrients-temperature matrix regulate the 
parameters of photosynthesis used in the models.  Our goal as part of CCE-LTER will be 
to improve the knowledge of both community structure and environmental acclimation of 
phytoplankton to improve models of plankton ecosystems.

Wang, H. V., Virginia Institute of Marine Science, Gloucester Point, USA, hvwang@vims.edu;
Cho, K. H., Gloucester Point, USA, khcho@vims.edu
A COMPARATIVE STUDY OF CHESAPEAKE BAY’S RESPONSE TO THE 
HURRICANE ISABEL AND FLOYD
Hurricane Floyd swept though the mouth of the Chesapeake Bay on September 16, 1999 
as a category 1 storm moving northeastward along the coast of the mid-Atlantic Bight. 
Hurricane Isabel, on the other hand, made landfall on September 18, 2003 near Outer 
Banks of North Carolina as a category 2 storm moving west-northwestward inland.  The 
two hurricanes differed in many aspects, including their magnitudes, storm paths, and 
accumulated precipitation.  Hurricane Floyd passed through the eastern side of the Bay 
generating northerly wind and created a setdown in the upper Bay.  In contrast, Hurricane 
Isabel passed through the western side of the Bay generating a persistent southerly wind 
that gave rise to a second component of surge in addition to the initial surge coming from 
the continental shelf.  As a result, it induced an unexpected large setup in the upper Bay. 
Another difference is the amount of precipitations.  A band of 12-16 inch rainfall fell di-
rectly onto the Bay proper over 24 hour period during Hurricane Floyd, whereas only 3-5 
inch of rain fell directly onto the Bay during Hurricane Isabel, resulted in a significant dif-
ference of the buoyancy influx and subsequent response of the Bay.   A three-dimensional 
unstructured grid model SELFE was used for the simulation.  The model results compare 
favorably with observation data and elucidate the barotropic and baroclinic responses of a 
large estuary to hurricane forcing.

Wang, J., NOAA Great Lakes Environmental Research Lab, Ann Arbor, USA, Jia.Wang@
noaa.gov;
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ARCTIC OSCILLATION AND DIPOLE ANOMALY AND THEIR CONTRIBUTION 
TO SEA ICE EXPORT FROM THE ARCTIC IN THE 20TH CENTURY: 
OBSERVATION AND MODELING
The winter Arctic Oscillation (AO) and Dipole Anomaly (DA) in the Arctic atmosphere 
and their contribution to sea ice export are investigated by using both the NCEP reanalysis 
and a high-resolution coupled general circulation model. The spatial distributions of the 
first two leading EOF modes of winter mean sea level pressure and geopotential height at 
500 hPa north of 70oN obtained by the long-term simulation (1900-2010) are highly simi-
lar to them derived from the NCEP/NCAR reanalysis datasets (1948-2004). The AO and 
DA account for 66 % and 13 % of the variance, respectively. Composite spatial patterns of 
sea level pressure, sea ice thickness and velocity in the extreme years indicate that the DA 
plays a great important role in sea ice export from the Arctic Ocean to the Greenland Sea 
due to its strong meridionality. Sea ice export is highly promoted (restricted) in the posi-
tive (negative) DA phase. The dependence of sea ice export on the DA is comparable to or 
rather larger than that on the AO. However, whether the DA is physically independent of 
the AO or not has been unknown yet. Composite SLP fields suggest that the location of 
the most dominant anomaly   in the Arctic seems to be characterized by the DA, while the 
sign of the anomaly is represented by the AO. In future, we should clarify the mechanism 
for existence of the DA.

Wang, J. B., MIT/WHOI joint program, cambridge, USA, jinbow@mit.edu;
Rizzoli, P. M., massachusetts institute of technology, cambridge, USA, rizzoli@mit.edu;
Jochum, M., National Center for Atmospheric Research, boulder, USA, markus@ucar.edu;
Seo, H., scripps institution of oceanography, La jolla, USA, hyseo@ucsd.edu
THE IMPACT OF MESOSCALE VARIABILITY ON THE COASTAL DYNAMICS OF 
THE SOUTH AFRICAN COAST IN THE ATLANTIC OCEAN
An regional coupled model is used here to investigate the hypothesis that resolving the 
mesoscale activities over the coastal region can remove the warm biases, which is com-
mon in most global coupled models. The results show that although the wind components 
along the eastern boundary are similar in the high resolution run (H) and the coarse 
resolution run (L), the coastal upwelling is much stronger in H than in L and the warm 
biases are partially removed in H. It indicates that the coastal SST and upwelling rate are 
mainly determined by the coastal wave dynamics and cannot be explained by Ekman 
dynamics. An idealized ocean general circulation model (OGCM) is also used to further 
demonstrate that it is true for the idealized setting as well as for the fully coupled regional 
coupled model of the tropical Atlantic. Since the coastal upwelling is one of the major 
biases in coupled GCMs, and the primary production of ecosystems is largest in coastal 
upwelling regions, the next generation of OGCMs must either parameterize or resolve the 
coastal undercurrents and associated Kelvin waves.

Wang, J. D., Rosenstiel School of Marine and Atmospheric Science, University of Miami, 
Miami, USA, jwang@rsmas.miami.edu;
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ASSESSING WETLANDS RESTORATION IMPACTS ON NEARSHORE SALINITIES 
IN BISCAYNE BAY, FLORIDA.
To evaluate the impacts of planned restoration and compare alternative restoration mea-
sures, we have adapted a previously developed salinity model of Biscayne Bay to focus 
more explicitly on the nearshore region downstream of the coastal wetlands targeted for 
restoration.  Historic forcing from wind, tides, and observed canal discharges are imposed 
on the one-layer 2D hydrodynamic finite element model for the period 1996 to 2005 to 
quantify the model performance as a measure of validation.  Salinity data from a num-
ber of monitoring efforts over the past 10 years are analyzed in conjunction with model 
hindcasts.  The nearshore brackish zone is on the order of 500 m wide due to the relatively 
small quantities of freshwater runoff interacting with the 0.5m tides in the very shallow 
waters less than 1 m deep.  To refocus on this nearshore region, the horizontal resolution 
in the area is increased in two phases.  Various scenarios for the spatial and temporal re-
distribution of freshwater flows, including those of the State of Florida’s Acceler8 program 
and the federal Comprehensive Everglades Restoration Plan, were used to drive the model.

Wang, P., University of South Florida/Geology, Tampa, USA, pwang@cas.usf.edu;
Horwitz, M., BCI Engineers and Scientists, Inc., Lakeland, USA, mhorwitz@bcieng.com
EROSIONAL AND DEPOSITIONAL CHARACTERISTICS OF REGIONAL 
OVERWASH DEPOSITS CAUSED BY HURRICANES IVAN AND DENNIS ALONG 
SANTA ROSA ISLAND, FLORIDA
Regional-scale washover deposits along the Santa Rosa Island induced by hurricane 
Ivan in 2004 and hurricane Dennis in 2005 were studied through coring, trenching, GPR 
(Ground Penetrating Radar) imaging, aerial photography, and pre- and post-storm beach-
profile surveys.  Erosional and depositional characteristics in different barrier-island sub-
environments, including dune field, interior wetland, and back-barrier bay, are examined.  
Over the eroded dune fields, the washover deposits are characterized by an extensive 
horizontal basal erosional surface, truncating the old dune deposits, and horizontal to 
slightly landward dipping bedding.  Over the marsh wetlands in the barrier-island interior, 
the washover deposits are characterized by steep tabular bedding, with no erosion at the 
bottom.  Overwash into the back-barrier bay produced the thickest deposits, up to 2.5 m, 
characterized by steep, prograding sigmoidal bedding.  No significant erosional feature 
was observed at the bottom.  The homogeneity of sediment along the northern Florida 
coast makes distinguishing between washover deposits from Ivan (2004) and Dennis 
(2005) difficult. The aerial extents of overwash deposits are controlled by both the storm 
intensity and the pre-storm morphological characteristics.

Wang, W., Woods Hole Oceanographic Institution, Woods Hole, MA 02543,, USA, 
wwang@whoi.edu;
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Zafiriou, O. C., Woods Hole Oceanographic Institution, Woods Hole, MA 02543,, USA, 
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AN ISOTOPIC EXCHANGE METHOD FOR MEASURING PHOTOPRODUCTION 
OF CO2 FROM DISSOLVED ORGANIC MATTER IN SEAWATER
Accurate measurements of CO2 photoproduction from colored dissolved organic matter 
(CDOM) in oceans are important for understanding carbon cycling and budgets. A new 13C 
exchange method could provide an independent comparison to the standard “pool depletion” 
method. When measuring small increases of CO2, ambient dissolved inorganic carbon (DIC) 
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concentrations pose problems of high background. This is reduced by replacing DIC carbon 
with 13C by flowing a 13CO2 (400 ppm) gas mixture over the samples. The photoproduction 
of CO2 can be calculated by the change in the 12C/13C ratio before and after photoreactions, 
measured with isotope ratio mass spectrometry. Procedures that may alter the chemical prop-
erties of CDOM - adjusting sample pH and stripping of CO2 - are thus avoided. Instrument 
sensitivity is adequate for small (3-4 ml) samples. The isotope shifts for 12CO2 are more than 
37 parts per thousand for coastal water samples irradiated for less than two days, with a preci-
sion of 5.4 per mil or better. Hence, measuring blue-water samples may be possible. Results of 
the two methods are compared for a coastal water sample.

Wang, W., Ocean University of China, Qingdao, China, wei@ouc.edu.cn
EKMAN WAVE AND THE WIND ENERGY PATHWAY INTO THE SUBSURFACE 
OCEAN
Motions in the Ekman layer, including the case with time-dependent wind, have been 
traditionally treated in terms of the Ekman spiral; however, such motions can also be 
interpreted as waves because they can be cast in the standard forms of wave. The concept 
of Ekman wave is illustrated by using two long-term mooring observations.  Ekman wave 
propagates vertically downward to the subsurface ocean with amplitude decreasing expo-
nentially with depth. The characters of Ekman wave, including the dispersion relation and 
the group velocity, are examined in this study. Since the group velocity can represent the 
transfer speed of the energy, energy flux from the wind to any depth of the ocean can be 
estimated. Energy flux at the sea surface obtained from the framework of Ekman wave is 
the same as that discussed in classical literatures, i.e., it is the dot production of the wind 
stress vector and the surface Ekman flow velocity. Appling the Ekman wave method to 
the global ocean and with NCEP wind stress dataset, the total energy flux from the wind 
to the Ekman layer is estimated as 2.76TW, in which 0.21TW is within the near inertial 
range. Using the Levitus monthly mean mixed layer data, the total energy flux penetrating 
the base of the mixed layer is estimated as 0.74TW, in which 0.13TW is within the near 
inertial range, and they are less sensitive to the choice of the eddy diffusivity.

Wang, X., JPL/Caltech, Pasadena, USA, xiao@pacific.jpl.nasa.gov;
Chao, Y., JPL/Caltech , Pasadena, USA, yi.chao@jpl.nasa.gov;
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Li, P., JPL/Caltech, Pasadena, USA;
Park, K., JPL/Caltech, Pasadena, USA;
Vu, Q., JPL/Catech, Pasadena, USA;
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Johnston, S., Scripps Institution of Oceanography, La Jolla, USA;
Rudnick , D., Scripps Institution of Oceanography, La Jolla, USA;
Klymak, J., School of Earth and Ocean Sciences, Univ. of Victoria, Victoria, BC, Canada;
Pinkel, R., Scripps Institution of Oceanography, Univ. of California, La Jolla, CA, USA
MODELING AND PREDICTING TIDES IN MONTEREY BAY, CALIFORNIA
During August 2006, a tide-permitting, real-time data assimilation and forecasting system 
configured from the Regional Ocean Modeling System (ROMS) was used to support 
several field experiments at Monterey Bay, California. The system is forced by atmospheric 
forcing fields and eight major tidal constituents along its open boundaries. Besides the 
three-dimensional temperature, salinity and current fields, the system  also provided 
real-time tidal predictions, such as the depth-integrated baroclinic tidal energy and energy 
flux. The tidal prediction indicates that the northern flank of  the  Sur Platform south of 
Monterey Bay is associated with large baroclinic tidal energy and northward energy flux.  
The semidiurnal baroclinic tidal energy  at the  site changes  by a factor of 3 during the 
spring-neap cycle. The research summarizes the experimental prediction practice  for 
August 2006 and compares tidal prediction with broad spatial survey from SeaSoar, high 
vertical and temporal resolution profiles  from FLIP and other  observations.

Wang, X. J., University of Maryland, College Park, USA, wwang@essic.umd.edu;
Murtugudde, R., University of Maryland, College Park, USA, Ragu@essic.umd.edu;
Busalacchi, A., University of Maryland, College Park, USA, tonyb@essic.umd.edu
OCEAN CLIMATE COUPLING IN THE TROPICAL PACIFIC OVER THE PAST 50 
YEARS: IMPLICATIONS AND FEEDBACKS
The tropical Pacific plays an important role in climate because of its significant air-sea 
exchanges of heat, freshwater, and carbon dioxide (CO2), and its direct linkage to climate 
variability: the El Niño/Southern Oscillation (ENSO) and the Pacific Decadal Oscillation 
(PDO). Here, we apply a basin-scale physical-biogeochemical model to study the re-
sponses of tropical Pacific ecosystem, biogeochemistry and carbon cycle to climate forcing 
over the past 50 years. Model simulations show strong ENSO impacts on the spatial and 
temporal variations of surface nutrient concentration, phytoplankton biomass, carbon 
uptake, and sea-to-air CO2 flux. There are also significant decadal variations in physics 
and biogeochemistry which are associated with the 1977 and 1997/98 PDO shifts. The 
1977 regime shift has caused 1°C warming and ~50% reduction in iron concentration in 
the Niño3.4 area. While there is a large decrease in phytoplankton growth and biomass, 
reduction in carbon uptake is smaller than expected, due to phytoplankton photoadaption, 
which increases carbon to chlorophyll ratio in the upper euphotic zone. Photoadaption 
also results in clearer water near the surface, allowing more solar radiation to penetrate 
thus enhances sub-surface production, and leading to less heating near the ocean surface. 
Our studies suggest that under warm climate, the tropical Pacific Ocean releases less CO2, 
and absorbs more heat, creating negative feedbacks to the atmosphere.

Wang, X. R., University of Southern Mississippi, Stennis Space Center, USA, xuri.wang@
usm.edu;

Cai, Y. H., University of Southern Mississippi, Stennis Space Center, USA, yihua.cai@usm.edu;
Guo, L. D., University of Southern Mississippi, Stennis Space Center, USA, laodong.guo@

usm.edu
ABUNDANCE OF DISSOLVED AND COLLOIDAL CARBOHYDRATES IN SURFACE 
WATERS FROM THE MISSISSIPPI RIVER, PEARL RIVER AND BAY OF SAINT LOUIS
Samples were collected from the Mississippi River, Pearl River (USA) and Bay of Saint 
Louis (BSL), and measured for concentrations of DOC and dissolved carbohydrates 
(DCHO) including monosaccharides (MCHO) and polysaccharides (PCHO).  Colloidal 
carbohydrates (>1kDa) were quantified from measurements of time series permeate sam-
ples (<1kDa) and ultrafiltration permeation model.  Concentrations of DCHO decreased 
from the Pearl River (297 µM-C) to Mississippi River (60 µM-C) to estuarine waters (salin-
ity ~21) in BSL (49 µM-C), resulting in a DCHO/DOC ratio of 0.15-0.26 with a higher 
ratio in small forested river and lower ratio in seawater of BSL.  Within the DCHO pool, 
45-76% occurred in MCHO and 34-55% in the form of PCHO, with higher PCHO in 
estuarine compared to river waters. Colloidal CHO comprised 54-82% of the bulk DCHO 
decreasing from the Pearl River to Mississippi River and to BSL, with higher colloidal per-
centage in PCHO than in MCHO. Higher percentage of colloidal CHO compared to that 
of colloidal organic carbon indicates that carbohydrates are a major organic component in 
the colloidal organic matter pool in these riverine and estuarine waters.

Wang, Y., National Sun Yat-sen University, Kaohsiung, Taiwan ROC, yhwang@nsysu.edu.tw;
Laurent, L., Florida State University, Tallahassee, USA, lous@ocean.fsu.edu
OBSERVATIONS OF INTERNAL WAVE IMPINGING AT DONGSHA ATOLL IN 
SOUTH CHINA SEA
An instrument array was mounted on a heavy frame at 18 m water northeast of the Dongsha 
Atoll, South China Sea since July 2006. The measured parameters included bottom pressure, 
temperature and velocity profile. Results showed that 8â„ƒ decreases in daily water tempera-
ture frequently were observed indicating incursions of internal waves. Temperature profiles 
around the atoll confirmed that the colder water was found below 100 m. Apparently the deep 
cold water was raised to the upper layer due to internal wave shoaling and mixing process 
at the slope east of the atoll. Statistics showed that larger temperature drop of 5 â„ƒwere oc-
curred in summer 70% of the day while 30% only in winter. An offshore mooring was de-
ployed to verify the internal waves at 240 m water in late April 2007. The internal waves were 
observed at O1 diurnal period. The minimum flow speed and maximum temperature varia-
tion occurred at 80 m of the thermocline. A depression wave was observed with westward 
flow in the upper layer and eastward flow in the layer. The phase speed westward propagation 
internal wave averaged 0.5 m/s. The internal wave run up the atoll slope as cold water tongues 
in 0.3 m/s. The passage of the wave generated a westward onshore flow against the ebb flow, 
followed by an eastward flow 2 hr later. MODIS images, in associate with the moored data, 
showed that the internal wave shoaling process is related to the phase of tidal current.

Wang, Y., University of Wisconsin-Milwaukee, Milwaukee, USA, yuwang@uwm.edu;
Janssen, J., University of Wisconsin-Milwaukee, Milwaukee, USA, jjanssen@uwm.edu
INTERACTIONS BETWEEN LARVAL DEEPWATER SCULPIN AND THE VERNAL 
COASTAL WARMING IN LAKE MICHIGAN
In Lake Michigan the deepwater sculpin, a benthic glacial relict species restricted to  
depths greater than about 70 m, has epipelagic larvae that emerge during the spring 
warm-up.  Warm-up in the four deep Great Lakes proceeds in a way that initially gener-
ates a coastal thermal bar of sinking 4 C water, with colder isothermal water offshore, and 
warmer coastal water.  During the thermal bar period we found statistically more larval 
deepwater sculpin shoreward of the thermal bar than offshore of the thermal bar.  The 
shoreward station bottom depths were much shallower than where the adults are found.  
Larval deepwater sculpin shoreward of the thermal bar were also larger than those off-
shore.  The post-thermal bar fate of these coastal larval deepwater sculpins is uncertain, 
but work on larval fishes that emerge later in the season suggests offshore transport.  
Because the larvae that are inside of the thermal bar must have originated farther offshore, 
it may be that the most successful larvae are those that serendipitously end up near the 
coast.  Their success will depend on later offshore transport, however.

Wang, Z., University of Massachusetts, Dartmouth, New Bedford, USA, zwang@umassd.edu;
Goodman, L., University of Massachusetts, Dartmouth, New Bedford, USA, lgoodman@

umassd.edu
ON THE HORIZONTAL AND VERTICAL STRUCUTRE OF TURBULENCE
Vertical and horizontal structure of turbulence can be obtained by using micro and fine-
scale sensors on an AUV. We will illustrate this from data obtained on the T-REMUS 
vehicle in a shallow region of Monterey Bay at nighttime in summer 2006 as a part of the 
LOCO experiment. Eight hours of data are collected over a repeated cross isobath track 
runs of 2.5 kilometers. The vehicle was operated at a ground speed of 1.2m/s at a 5-degree 
yo-yo mode. This allowed turbulent dissipation rate to be estimated on vertical scales of .5 
meters and over horizontal scales of 150 meters.  The most intense turbulence occurs near 
boundaries, surface and bottom, with characteristic horizontal scales of order 500 -1000 
meters. However patches of strong turbulence also occurred within the pycnocline.  The 
two dominant larger scales features observed during the experiment were the intrusion of 
a warm water plume and the occurrence of internal solitary waves. We will examine the 
relationship of these features to the spatial structure of the turbulent field.
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Wang, Z. A., University of South Florida/College of Marine Science, St. Petersburg, USA, 
awang@marine.usf.edu;

Liu, X., University of South Florida/College of Marine Science, St. Petersburg, USA;
Byrne, R. H., University of South Florida/College of Marine Science, St. Petersburg, USA
THE SUMMER-TIME CO2 FLUXES AND CARBON SYSTEMS IN THE MISSISSIPPI 
RIVER AND ORINOCO RIVER PLUMES
High-resolution simultaneous spectrophotometric underway measurements of pCO2, 
DIC, and pH were obtained in July 2005 and September 2006 in the Mississippi River 
Plume (MRP) and Orinoco River Plume (MRP), respectively. The resulting data were ana-
lyzed to compare and contrast the CO2 fluxes and carbon systems at surface between these 
two large river plumes under summer condition. The surface water inside the MRP shows 
a strong CO2 sink (-4.9 ~ -7.7 mmol C m-2 d-1) to the atmosphere, while it becomes a 
CO2 source (1.3 ~ 2.9 mmol C m-2 d-1) in oligotrophic water of the Gulf of Mexico. The 
CO2 sink of the ORP is much less significant (-0.7 ~ -1.1 mmol C m-2 d-1), and pCO2 in 
its adjacent Caribbean Surface Water is proximately in equilibrium with the atmosphere. 
The carbon system inside the MRP shows patchiness and varies with time and space. Such 
a feature is much less significant for the ORP, and both DIC and TAlk show strong conser-
vative mixing. The study confirms that the two large river plums constitute carbon sinks 
under summer condition. However, these carbon sinks differ significantly in strength due 
to both natural and anthropogenic influences forced upon these two coastal systems.

Wang/Yue, W. Y., Ocean University of China/Physical Oceanography Laboratory, 
Qingdao, China, yueword@ouc.edu.cn;

Wu/Dexing, W. D., Ocean University of China/Physical Oceanography Laboratory, 
Qingdao , China, dxwu@ouc.edu.cn

THE LONG-TERM VARIATION OF SALINITY IN THE BOHAI SEA
The aim of this paper is to analyze the long-term variation of salinity in the Bohai Sea 
and discuss the possible reasons. The data include the salinity data collected at Dalian-
Chengshantou section and Bohai section during 1978-1999, the evaporation and pre-
cipitation data from observation stations. The linear trends of salinity is +0.004psu/a in 
the Bohai Sea, but the inter-annual variation is usually more 2psu. According to the data 
analysis and some numerical experiments, we conclude that the evaporation and precipi-
tation are the main reason for the large inter-annual variation of the Bohai Sea salinity. But 
for the long-term increase of salinity, the most important reason is the reduction of Yellow 
River discharge, which decreases about 90% in recent year compared with 1950’s. The 
variations of salinity may have some effects on the environment in the Bohai Sea.

Wankel, S. D., Harvard University, Cambridge, USA, swankel@oeb.harvard.edu;
Girguis, P. R., Harvard University, Cambridge, USA, pgirguis@oeb.harvard.edu;
Fisher, C., Penn State University, University Park, USA, cfisher@psu.edu;
Shah, S., Harvard University, Cambridge, USA, shah@fas.harvard.edu
MEASUREMENT OF DISSOLVED GASES AT GULF OF MEXICO HYDROCARBON 
SEEPS WITH AN IN SITU MASS SPECTROMETER (ISMS)
Hydrocarbon seeps in the Gulf of Mexico represent an environment potentially harboring 
many unique microbial metabolisms including hydrocarbon oxidation, as well as more wide-
spread metabolisms such as respiration, sulfate reduction, and denitrification.  Understanding 
the links between these biogeochemical processes represents a major goal of hydrocarbon 
seep research.  The distribution of dissolved gases is a fundamental biogeochemical tool used 
for investigating such biogeochemically relevant questions.  Here we present a deep sea in situ 
mass spectrometer (ISMS) designed for investigation of dissolved gas dynamics at sea-floor 
pressures in a hydrocarbon seep environment.  Key characteristics of the ISMS, including the 
development of a high pressure membrane inlet will be demonstrated.  We also present data 
collected from cold seeps between 2200 and 2800m depth, including environments such as 
mussel beds, tube worm bushes and brine pools.  Preliminary results demonstrate elevated 
concentrations of methane and higher alkanes, as well as hydrogen sulfide (from sulfate re-
duction), nitrogen (from denitrification) and carbon dioxide (from respiration).  As expected, 
dissolved oxygen concentrations are depleted in areas where evidence of respiration is high.

Wanless, D. R., University of Miami , Miami, USA, David.Wanless@noaa.gov;
Sinigalliano, C. D., CIMAS/NOAA, Miami, USA, Chris.Sinigalliano@noaa.gov
INTEGRATING MICROBIAL SOURCE-TRACKING MARKERS WITH BACTERIAL 
INDICATORS TO BETTER CHARACTERIZE WATER QUALITY AT A SOUTH 
FLORIDA RECREATIONAL BEACH
The monitoring of recreational waters is important to gauge potential risks to human health.  
The traditional methods currently used are time-intensive (18 hours to test results) and only 
quantify a small number of indicating bacteria.  New molecular techniques are capable of deliv-
ering faster and more detailed results.  By integrating these molecular techniques with classical 
culture methods, one can achieve a much more detailed assessment of which microbial contam-
inants may be polluting beaches.  In this study, water and sand samples taken from beach sites 
of a future epidemiological study were analyzed to gather base-line information for the beach.  
A variety of molecular assays were utilized, including quantitative PCR (qPCR) assays targeting 
microbial source-tracking markers for Enterococci 23S rDNA, total Bacteroides, Bacteroides 
human-specific markers (HuBac and HF-8 gene cluster), and dog-specific Bacteroides markers.  
Other PCR assays tested presence/absence of Enterococci-esp human marker, E.coli O157:H7, 
Salmonella typhi, Staphylococcus aureus, and Campylobacter jejuni.  By comparing results of 
these assays with the classical techniques, a better understanding can be achieved of not just the 
level of pollution, but who the primary microbial contributors are.

Wanninkhof, R., AOML/NOAA, Maimi, USA, Rik.Wanninkhof@noaa.gov;
Doney, S. C., Woods Hole Oceanographic Institution, Woods Hole, USA, sdoney@whoi.edu;
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METHODS OF DETERMINING CHANGES IN ANTHROPOGENIC CARBON 
INVENTORY IN THE ATLANTIC OCEAN OVER THE LAST DECADE
Determination of the decadal changes in anthropogenic carbon in the ocean is challenging 
due to the small signal superimposed on significant natural variability.  Several different 
approaches have been proposed to separate the anthropogenic CO2 signal from natural 
and/or climate induced changes.  Here we critically compare the different approaches 
using high-quality data from the CLIVAR/CO2 Repeat Hydrography Program along a 
transect through the middle of the Atlantic Ocean from 63oN to 60oS. The results from 
cruises in 2003 and 2005, are compared to data from cruises along these sections in 1993 
and 1989.  Methods that are compared include a differencing of total dissolved inorganic 
carbon (DIC) between cruises; a differencing of DIC corrected for changes in remin-
eralization; and several multi-linear regression (MLR) approaches. The methods yield 
inventories of anthropogenic CO2 ranging from 0.4 to 0.7 mol/m2/yr.  The regional pat-
terns of uptake show large differences.   The anthropogenic carbon levels determined with 
an extended, or double, MLR approach applied along isopycnal surfaces yielded results 
in accord with ventilation pathways determined with the chloro-fluoro carbon, CFC-12.  
Very low but detectable CFC-12 levels in deep water of the transect along with increases 
in partial pressure of carbon in these waters over the last decade suggest that  the deep 
waters in the Atlantic Ocean are partially ventilated on decadal timescales.

Ward, B. A., National Oceanography Centre, Southampton, United Kingdom, ben.ward@
noc.soton.ac.uk;

Friedrichs, M. A., Virginia Institute of Marine Science, Gloucester Point, USA, marjy@
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Anderson, T. R., NOC,S, Southampton, United Kingdom, tra@noc.soton.ac.uk
COMPARISON OF PARAMETER OPTIMISATION TECHNIQUES APPLIED TO 
ONE-DIMENSIONAL MARINE BIOGEOCHEMICAL MODELS
The variational adjoint technique and a micro-genetic algorithm were used to calibrate 
a simple 1-dimensional biogeochemical model to observations. Model-data misfit was 
evaluated using a weighted least-squares function for Arabian Sea and equatorial Pacific 
sites. Ten model parameters were calibrated for Arabian Sea data. The optimisation was 
repeated, each time starting with a different randomly generated parameter vector. The ad-
joint technique found the lowest minimum cost, but occasionally became trapped in local 
minima. The genetic algorithm was limited to a predefined search space, but the minimum 
cost was not significantly different from the best adjoint solution. When initialised with any 
of the genetic algorithm solutions, the adjoint always converged on the lowest minimum 
cost seen in the experiments. The best optimum parameter set found by each technique 
was applied to the equatorial Pacific. The resultant misfit value was used as a measure of 
model predictive skill. The predictive cost function values yielded by the two techniques 
were not significantly different. Further experiments were performed optimising just three 
key parameters. A more complex model was also investigated in a similar framework.

Warner Ithier-Guzman, W., Univeristy of South Florida, St. Petersburg, USA, ithiergu@
marine.usf.edu;

Ashanti J. Pyrtle, A., Univeristy of South Florida, St. Petersburg, USA, apyrtle@marine.
usf.edu

ASSESING THE RADIOGEOCHEMISTRY OF THE BONUS PROTOTYPE NUCLEAR 
POWER PLANT ON THE LOCAL ENVIRONMENT, RINCON PUERTO RICO
During the 1960â€™s, Rincon, Puerto Rico served as the site for an experimental super-
heated prototype nuclear power plant known as the BONUS facility.  While in operation, 
approximately 106 accidental shutdowns occurred resulting in its decommissioning and 
major efforts to remove all radioactive material.  In 2003, an investigation was launched 
to assess the distribution and behavior of radionuclides near the BONUS facility. Results 
indicate that the highest Cs-137 activity (0.011 Bq/g) is present in the soil surrounding the 
power plant.  Grain-size analysis of samples collected from the area indicates a maximum 
value of 18 % clay particles in the top 5 cm of soil. Maximum silt and sand size particle con-
centrations are 25 % and 65 %, respectively.  X-ray diffraction analysis revealed the presence 
of kaolinite and smectite. Lost on Ignition (an organic matter content proxy) results indi-
cates that the presence of organic matter in the soil does not exceed 2%.  Findings from this 
project can be used to assist in developing future management practices and determine if 
the local environment serves as a permanent or temporary sink for anthropogenic material.

Warner, J. C., US Geological Survey, Woods Hole, USA, jcwarner@usgs.gov;
Geyer, W. R., Woods Hole Oceanographic Institution, Woods Hole, USA, rgeyer@whoi.edu;
Arango, H. G., Rutgers University, New Brunswick, USA, arango@marine.rutgers.edu
NUMERICAL STUDY OF ESTUARINE RESIDENCE TIME: USING COMPOSITE 
GRIDS TO EXTEND MODELING DOMAINS
The residence time of particles in estuaries affects a range of issues including water quality, 
eutrophication, hypoxia, contaminant transport, and larval dispersal. We use a three-
dimensional numerical model, ROMS, to study the residence time of a neutrally buoyant 
substance in the lower Hudson River Estuary, New York. Numerical simulations are com-
pared to the results of several dye release experiments to explore the transport and mixing 
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processes that influence residence time. The residence time is particularly sensitive to the 
exchange between the Hudson River and New York Harbor, a complex junction of tidal 
channels. Regions like this can represent a difficult challenge for structured grid models 
because adequate resolution in all channels would typically require a high percentage of 
grid points over land resulting in computational inefficiency.  To create the numerical grid 
of this complex system we developed a novel technique called composite grids that allow 
multiple structured grids to be combined and solved simultaneously. We employ the tech-
nique with the ROMS model and demonstrate how this capability permits an unlimited 
number of grids to be connected together to allow more accurate resolution in regions 
with complex interconnected embayments and channels. This method provides a sound 
technique to more accurately model the residence time in the Hudson River Estuary.

Warner, S. J., University of Washington, Seattle, USA, sally2@u.washington.edu;
MacCready, P., University of Washington, Seattle, USA, parker@ocean.washington.edu
A NUMERICAL INVESTIGATION OF FORM DRAG INDUCED BY STRATIFIED 
TIDAL FLOW OVER ROUGH TOPOGRAPHY WITHIN AN ESTUARY
Form drag is a force felt by a fluid as it flows over an object and experiences an adverse 
pressure gradient. In a stratified estuary, form drag works to convert barotropic tidal 
energy to baroclinic features such as internal waves and eddies, and to directly dissipate 
energy. A numerical experiment was performed to investigate the form drag as stratified 
water flowed over idealized topography similar to that found at Three Tree Point in Puget 
Sound, WA, where observations of form drag have previously been conducted (Edwards 
et al. 2004, JPO). The flow was tidally forced through a 5 km wide, 200 m deep channel 
with sloping side-walls and a Gaussian-shaped headland on one side-wall. The width and 
length of the headland, the slope of the side-walls, and the tidal excursion distance were all 
varied to see how they affected the total form drag. These topographic and flow features 
were reduced to drag coefficients that can be used in larger scale models to more accu-
rately parameterize mixing and dissipation of fluctuating flow over topography.

Warn-Varnas, A. C., Naval Research Laboratory, Stennis Space Center, USA, varnas@
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Chin-Bing, S., Naval Research Laboratory, Stennis Space Center, USA, chinbing@nrlssc.

navy.mil;
King, D., Naval Research Laboratory, Stennis Space Center, USA, king@nrlssc.navy.mil;
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PARAMETER RANGES ENCOUNTERED IN SOUTH CHINA SEA SOLITARY WAVE   
PREDICTIONS
The Apel parameters that describe the presence of solitary waves are calculated in the South 
China Sea for the period of April and May 2001. Solutions are constructed for a range of Apel 
model parameters.  The background for the calculations is obtained from 3D hydrostatic 
NCOM model predictions with tides. NCOM predicts internal bore locations that cor-
respond to the solitary wave train locations. Predictions with the fully nonlinear nonhydro-
static  2.5D Lamb model are undertaken along selected tracks. The predictions involve the 
generation of solitary waves in the Luzon Strait and their propagation towards the ASIAEX  
experimental site.The parameters ranges of Apel and Lamb models are compared to observed 
solitary waves structure in the South China Sea( SAR, ASIAEX, and WISE observations). The 
solitary wave solutions and their trends are related to acoustical transmission loss calculations. 
A coupling between oceanographic and acoustical wave numbers is sought.

Warren, C. E., University of Tennessee, Knoxville, USA, cwarren6@utk.edu;
Grebmeier, J. M., University of Tennessee, Knoxville, USA, jgrebmei@utk.edu;
Cooper, L. W., University of Tennessee, Knoxville, USA, lcooper1@utk.edu
BENTHIC COMMUNITY STRUCTURE AND BIODIVERSITY ON THE NORTHERN 
CONTINENTAL SHELVES OF THE USA AND CANADA EVALUATED DURING 
THE INTERNATIONAL POLAR YEAR 2007-2008
Community structure and biodiversity of benthic infaunal invertebrates were investigated in July 
2007 on the icebreaker CCGS Sir Wilfrid Laurier as part of a joint US-Canadian International 
Polar Year program C3O (Canada’s Three Oceans) in the Bering, Chukchi and Beaufort Seas. 
These efforts took advantage of, and continue, longer-term decadal studies of biological change 
in this Arctic system, particularly documenting significant declines in populations and biomass 
of Arctic invertebrates in the sediments that may represent biological responses to warming 
water temperatures and other hydrographic changes. This presentation will include data on ben-
thic infaunal abundance and biomass that were determined following sediment oxygen demand 
incubations of large diameter (133 cm2) cores. In addition, surface sediment characteristics 
including sediment grain size, inventories of chlorophyll deposited to the sea floor and organic 
carbon content influence benthic infaunal diversity.  Data will be presented showing statistical 
relationships linking environmental factors to benthic community structure.

Warrick, J. A., USGS, Santa Cruz, USA, jwarrick@usgs.gov
GRAVITY CURRENT SEDIMENT DISPERSAL FROM A SEMI-ARID 
MOUNTAINOUS RIVER
Rivers are an important source of coastal sediment, and dispersal of this sediment can influ-
ence coastal morphology, habitat and biogeochemistry.  Recent advancements in observation 

techniques and theory - many of which have been led and authored by Don Wright - have led 
to an improved understanding of the importance of sediment gravity currents in the dispersal 
and fate of river sediment.  Observations of the sediment supply, dispersal processes and shelf 
morphology of the Santa Clara River, California, support this body of work.  Observations 
suggest that river sediment supply is dominated by winter events, when sediment discharge 
can exceed 1 Mt/event and suspended-sediment concentrations are typically 10-100 g/l.  
Sampling from multiple platforms provides evidence that sediment rapidly settles from the 
buoyant freshwater plume and forms sediment gravity currents within 100s of meters of the 
river mouth.  Gravity currents are wave-dominated, rather than auto-suspending, consist of 
silt-to-clay sized sediment from the river, and contain ~50% of the discharged river sediment. 
River sediment is observed to deposit in the offshore mud belt, and the shelf morphology 
corresponds with an equilibrium shape predicted by gravity currents.

Warrior, H. V., IIT, Kharagpur, India, hari_warrior@hotmail.com
PRODUCTION OF HYPER-SALINE POOLS IN SHALLOW BASINS BY 
EVAPORATION.
This paper incorporates a correction to the heat balance equation in the general ocean 
models by properly quantifying the sun’s light that penetrates the ocean surface and 
reaches the bottom. Part of the light that hits the bottom in shallow pools of water gets 
absorbed (depending on the albedo of the bottom) and is reradiated as heat thus warming 
up the waters there significantly. The light that is not absorbed gets reflected back up, and 
a part of it is absorbed by the water constituents on its way up, while the remaining light 
leaves the water surface. It was found from our simulations that the temperatures attained 
by shallow pools depend upon the water depth and bottom albedo. Increased evaporation 
associated with such shallow water warming leads to the formation of hyper-saline waters. 
This natural salination is found to occur in the shallow basin near the Andros Island in the 
Bahamas, where the waters are less than 7 m deep. The maximum salinity of these waters 
is as high as 46 psu in summer. These hyper-saline waters being denser than the nearby 
deep ocean advect, down to depths of 50 m in summer and 75 m in winter.
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THE PROPAGATING RESPONSE OF INNER SHELF CIRCULATION TO WIND 
RELAXATIONS IN A COASTAL UPWELLING SYSTEM
Following relaxation of upwelling winds along the west coast of North America, coastal 
currents quickly shift from equatorward to poleward .  Using an array of moorings, surface 
current observations from high frequency (HF) radar and satellite imagery, we examined the 
response of inner shelf circulation along central California to wind relaxations. Relaxations 
occur most frequently in late summer and least frequently in winter.  A conspicuous response 
of the inner shelf circulation is the propagation of warm water poleward along the coast.  
Propagation speeds of the nose of warm water are linearly related to temperature differences, 
consistent with buoyancy forcing as described by Lentz and Helfrich (2002).  As the nose 
passes the moorings, warm water flows onshore in the upper water column and cooler water 
flows offshore below.  The alongshore flow after passage of the nose is weak. HF-radar derived 
current patterns show that the propagating events are disturbed by sub-mesoscale flow fea-
tures such as small eddies. We speculate that these events are important in the settlement of 
some invertebrate species along the central California coast.

WATANABE EIJI, E., Center for Climate System Research, University of Tokyo, Chiba, 
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PACIFIC WATER TRANSPORT IN THE ARCTIC OCEAN SIMULATED BY AN 
EDDY-RESOLVING COUPLED SEA ICE-OCEAN MODEL
The Pacific water transport from the Chukchi Shelf to the southern Canada Basin is in-
vestigated by using an eddy-resolving coupled sea ice-ocean model. The simulation results 
show that the inflow of the Pacific water into the Canada Basin differs depending on sea 
ice condition during summer. When sea ice margin is located in the basin, eddies are 
vigorously generated by instability of the Barrow Canyon jet and promote the Pacific water 
transport into the basin. On the otherhand, when sea ice remains in the shelf even in late 
summer, the sea ice-ocean stress and the surface heat loss play a great role in braking the 
jet. In that case, the eddy generation and the Pacific water inflow are suppressed. In addi-
tion, these results also indicate that the sea ice growth in winter is delayed in the southern 
Canada Basin, when the Pacific water gains enough heat in the Chukchi Shelf.
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IMPACTS OF LOWERED PH ON FLOCCULATION OF MARINE SUSPENDED DEBRIS
Sinking debris or marine snow is thought to be important as food source for herbivorous 
or omnivorous zooplankton in the ocean and the sinking flux determine the character-
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istics of deep sea ecosystem. Smaller marine particles aggregate or flocculate each other 
and form gradually larger marine aggregate. The sinking speed of marine aggregate is 
influenced by the size. The change of sinking flux from upper layer will affects the food 
availability for the organisms inhabited in deeper layer in the ocean. And moreover marine 
aggregates have higher concentration of organic matter than the ambient water, they pro-
vide a suitable habitat for the microorganisms such as bacteria or heterotrophic nanofllag-
erates. This study investigated the flocculation ability of marine debris exposed by lowered 
pH controlled with elevated CO2 or HCl. Marine debris, which were collected from near 
the sea bottom (100 m depth) in Toyama bay and from 1000 m depth in the western north 
Pacific, were stirred in seawater with various pH (6.0 - 8.0). The larger aggregates were 
formed in normal pH but lowered pH inhibited the flocculation of marine debris. As the 
reduction of the aggregate size is thought to change the sinking speed, the available abun-
dance of food source for planktonic organisms will affected, and the microhabitat of the 
microorganisms depend on the marine aggregates will decrease.

Waterhouse, A. F., University of Florida, Gainesville, USA, amy.waterhouse@gmail.com;
Valle-Levinson, A., University of Florida, Gainesville, USA, arnoldo@ufl.edu
SPATIAL STRUCTURE OF TIDAL AND RESIDUAL FLOWS AT A TIDAL INLET
 Located on the northeastern coast of Florida, Ponce Inlet is a shallow, short estuary with 
depths ranging between 2m in the shallows up to 10m in the thalweg. Current speeds, 
surface and profiling measurements of conductivity, temperature and depth were collected 
over a semi-diurnal tidal cycle on September 5, 2007. The mean flow in this estuary agrees 
with the flow structure of tidally dominated residual flow: inflow in the deeper channel 
and outflow through the shallower shoals. However, lateral gradients in density with val-
ues close to 0.01 kg/m^4 are observed during ebb but become negligible during flood. The 
importance of the forcing caused by the ebb-tide density gradient relative to tidal influence 
and bathymetric effects are assessed.

Waterman, S. N., MIT-WHOI Joint Program, Woods Hole, USA, snw@mit.edu;
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EDDY-MEAN FLOW INTERACTIONS IN WESTERN BOUNDARY CURRENT JETS
We present new results from the Kuroshio Extension System Study (KESS), a large-scale 
observational program of the Kuroshio Extension addressing the processes that govern the 
jet’s variability and the relation between the jet and its recirculation gyres, together with 
results from a theoretical study of eddy-mean flow interactions in an unstable, quasi-geo-
strophic jet. We show that in an idealized model of a boundary-forced jet in a parameter 
regime relevant to the Kuroshio Extension and the Gulf Stream, eddy fluxes play impor-
tant roles in both stabilizing the jet as it evolves downstream, and driving recirculations 
through the mechanism of an up-gradient PV flux that occurs downstream of jet stabiliza-
tion. We also find properties of the eddy-driven time-mean circulation can be predicted 
given the stability properties of the upstream jet that was the source of the eddy variability. 
By comparing the model’s observable predictions with KESS results, we test the relevance 
of these theoretical findings to actual oceanic western boundary current jets and address 
the role of eddy-mean flow interactions in the Kuroshio system.
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ACCURATE MONITORING OF THE NORTH ATLANTIC AIR-SEA CO2 FLUX 
FROM A NETWORK OF VOLUNTARY OBSERVING SHIPS
Since the start of 2005 under the EU’s Carbo-Ocean project, we have participated in 
co-ordinated observations of sea surface pCO2 and related variables from a network of 

commercial vessels in the North Atlantic. Typically five vessels are operating at any one 
time. The observations can be used to reconstruct the sea-surface pCO2 field, and thence 
estimate air-sea fluxes, with unprecedented resolution and accuracy. Using the observa-
tions for the calendar year 2005, we use a variety of geostatistical methods to derive the 
precision with which regional fluxes can be obtained. The observations are generalized to 
the entire N Atlantic from 10N to 65N by exploiting relations between surface pCO2, SST 
and mixed layer depth. Using semi-variograms or an empirical technique of selective data 
deletion applied to the residuals, we obtain a 1-sigma uncertainty of 6% on the annual flux 
into the region as a whole. This is very much more precise than has been possible for any 
comparable region of the world (land or ocean) up to now.
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SIMULATING THE IMPACT OF EL NINO ON THE GENE FLOW OF MARINE 
SPECIES IN THE SOUTHERN CALIFORNIA BIGHT
The signal of population connectivity can be seen in the genetic structure of populations, thus 
genetic analysis tools are often used to infer patterns of connectivity. In an effort to understand 
the relationship between patterns of circulation, larval dispersal and genetics we have devel-
oped a spatially-realized model of gene flow for nearshore sedentary species in the Southern 
California Bight. The model combines coastal circulation simulations of larval dispersal with a 
simple demographic model, allowing us to specify life history traits (e.g., pelagic larval duration) 
and alter flow regimes (i.e. simulate El Niño and non El Niño conditions). The results produced 
by the model provide common metrics of population connectivity (e.g., isolation by distance 
and input for software like STRUCTURE) that can be used in direct comparison with empirical 
studies. Using this model we have simulated the impact of climatic changes on the genetic con-
nections for the whelk Kelletia kelletii and have compared results to empirical data.

Waugh, D. W., Johns Hopkins University, Baltimore, USA, waugh@jhu.edu
STIRRING IN THE GLOBAL OCEAN
Global variations in lateral stirring in the surface ocean are examined by calculating finite-
time Lyapunov exponents (FTLEs) from surface geostrophic currents derived from satellite-
altimeter measurements.  These show that stirring in the surface ocean is highly non-uniform, 
and vary on a wide range of scales.  The probability distribution functions (PDFs) of the 
FTLEs are broad, asymmetric, and have long high-stretch tails.  The mean FTLEs and widths 
of the PDFs vary with the level of mesoscale activity: There are large mean values and very 
broad distributions in regions of high strain rates and eddy kinetic energy (EKE), e.g., western 
boundary currents and the Antarctic circumpolar current, and weak mean values and nar-
rower distributions in low strain and EKE regions, e.g. eastern subtropical oceans. The FTLEs 
also vary at smaller (~10 km) scales, with these variations are related to the characteristics of 
coherent vortex structures. There are low FTLES inside vortices and filaments of high FTLEs 
in strain-dominated regions surrounding these vortices.  
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STORM SURGE FORECASTING IN LAKE PONTCHARTRAIN
As an extension to the NOPP project entitled Real-Time Forecasting System of Winds, 
Waves and Surge from Tropical Cyclones, we present recent work on forecasting 
waves and storm surge in Lake Pontchartrain. Working with our NOPP (National 
Oceanographic Partnership Program) team, we extended the NOPP domain to include 
predictions for Lake Pontchartrain. For the Lake region, we use the SWAN wave model 
to calculate the wave heights and the wave forces. The wave forces are used together with 
the winds and pressure to force the ADCIRC circulation model. We will briefly discuss 
the domain, resolution, and efficiency of the Lake modeling system. Preliminary ground 
truthing of our forecast results indicate that the model accurately predicted the magnitude 
of the storm surge for the hurricanes of 2005. We present results of hindcast analysis using 
our model system. Hurricane Katrina is revisited, and results from our previous NOPP 
forecast/hindcast are compared to the current modeling approach. Results showcase our 
current capabilities in forecasting hurricane storm surge and the abilities of our NOPP 
system to be extended to any local scale domain.

Webb, B. M., University of South Alabama, Mobile, USA, bwebb@usouthal.edu;
Slinn, D. N., University of Florida, Gainesville, USA, slinn@coastal.ufl.edu
MODELING SMALL-SCALE SEDIMENT TRANSPORT AND MORPHOLOGY
Bedforms play an integral role in nearshore hydrodynamics.  While some features may be 
small compared to typical coastal lengthscales, they are nevertheless efficient at dissipat-
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ing wave energy in the bottom boundary layer.  Additionally, their presence is known to 
alter net sediment transport in the cross-shore direction due to phase differences between 
fluid forcing and sediment entrainment.  Such impacts are quantifiable at large scales, but 
specific details regarding small-scale sediment transport processes in the generation of 
sedimentary structures---like sand ripples---remain elusive.  Of particular interest are the 
roles of bedload and suspended load during ripple evolution.  The scarcity of information 
is due to shortcomings in observational technology; and also a lack of coupled modeling 
systems capable of simulating time-dependent hydrodynamics and morphology from
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PHENOTYPIC AND GENOTYPIC CHARACTERIZATION OF MULTIPLE STRAINS 
OF THE DIAZOTROPHIC CYANOBACTERIUM, CROCOSPHAERA WATSONII, 
ISOLATED FROM THE OPEN OCEAN
Diazotrophic cyanobacteria are recognized as important sources of reduced nitrogen (N) 
and therefore are important ecosystem components.  Until recently, species of the filamen-
tous cyanobacterium Trichodesmium were thought to be the primary sources of combined 
N to the open ocean euphotic zone.  It is now known that unicellular cyanobacteria are also 
important contributors of combined N to these regimes, with members of the oligotrophic 
genus Crocosphaera being the only cultured representatives.  Herein we genotypically 
and phenotypically characterize nine strains isolated from the tropical Atlantic and North 
Pacific Ocean, and show that although all of the strains are highly similar at the genetic 
level, with the internal transcribed spacer (ITS) region sequence varying by as little as one 
base pair, there are many unexpected phenotypic differences between the isolates (e.g. 
temperature optima, extra cellular material excretion, cell size, and nitrogen fixation rates).  
Although the causes of these phenotypic variations have yet to be determined, data from 
the Western Pacific suggest that some of these differences can be detected in the field.
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UNPALATABILITY OF A COLONIAL ROTIFER, SINANTHERINA SOCIALIS, TO 
DRAGONFLY AND DAMSELFLY NYMPHS
Sinantherina socialis (Rotifera: Monogononta) form large, sessile colonies that are con-
spicuous. Despite this S. socialis survive in the presence of visual predators. Their success 
is likely due to an apparent unpalatability; as suggested by previous experiments involving 
small zooplanktivorous organisms in which colonies were captured but seldom ingested. 
We conducted three experiments to further investigate the palatability of S. socialis. Two 
experiments compared the survivorship of S. socialis colonies,S. socialis individuals and 
Daphnia (a highly palatable prey item) when exposed to damselfly and dragonfly nymphs.  
In one additional paired-feeding experiment, damselfly nymphs were offered Daphnia 
followed by either solitary or colonial rotifers. Results of all experiments support the no-
tion that S. socialis are unpalatable to these predators as both colonies and individuals were 
rejected after capture or were ingested only following long periods of starvation.  Although 
the mechanisms of unpalatability have not been elucidated for S. socialis, the dislike for 
individuals as well as colonies suggests colonialism is not the primary defensive mechanism.
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MICROBIAL MECHANISMS OF CORAL DAMAGE BY SEDIMENTATION
Terrestrial runoff of soil and fertiliser threatens coastal ecosystems worldwide, increasing 
nutrient levels and rates of sedimentation. To determine the mechanisms responsible for 
the physiological stress and subsequent death in sediment-exposed corals, we investigated 
the effects of sediment types of various biogeochemistry on corals in the lab and in the 
field. The hypothesis tested was if the damage on corals by sedimentation stress is micro-
bially mediated. We followed oxygen and sulphide concentration in the sediment layer 
using microsensors. The accompanied microbial changes of the sediment were monitored 
using 16S rRNA-based molecular tools. Photosynthesis was measured by pulse-amplitude 
modulated chlorophyll fluorometry (PAM). The photophysiological stress in corals varied 
greatly between organic-rich versus organic-poor sediment and could be correlated with 
oxygen and sulphide profiles and the microbial communities. To measure biogeochemical 
processes in the field directly on corals, exposed to sedimentation by different sediment 
types, we have now developed a motorised diver-operated microsensor system, which we 
elucidate briefly. This study provides a better understanding of the small-scale relation-
ships between coral stress-responses and sediments possibly introduced by river plumes.
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CULTURAL SENSITIVITY, REVELANCE, AND THE IMPORTANCE OF FAMILY:  
WORKING WITH UNDERREPRESENTED STUDENTS IN COASTAL MARGIN 
SCIENCE
As a new National Science Foundation Science and Technology Center, the Center for 
Coastal Margin Observation and Prediction (CMOP) is dedicated to increasing the num-
bers of underrepresented students in ocean sciences education and careers. Although 
CMOP approaches diversity efforts as an integrative continuum across research, educa-
tion and knowledge transfer, we focus here on specific CMOP K-12 education programs 
during Summer 2007. Together with education partner, Saturday Academy, CMOP 
recruited underrepresented students to participate in a week-long summer camp, and in 
a 8-week Apprenticeships in Science and Engineering (ASE) program.  This presentation 
shares the expected and unexpected experiences both CMOP and Saturday Academy had 
while working to identify and engage students.  Immediately apparent was the importance 
of family support and understanding.  Forms, location, gender expectations and roles, 
tribal culture, and science itself are just some of the variables that served as barriers to 
program participation. We will present strategies we developed to respond to the needs of 
students and their families, and how our programs will evolve in response to these needs, 
while providing relevant and meaningful coastal margin education programs.

Wehde, H., Norwegian Institute for Water Research (NIVA), Bergen, Norway, henning.
wehde@niva.no;

Durand, D. D., Norwegian Institute for Water Research (NIVA), Bergen, Norway, domi-
nique.durand@niva.no;

Jaccard, P. F., Norwegian Institute for Water Research (NIVA), Bergen, Norway, pierre.
jaccard@niva.no;

Sørensen, K., Norwegian Institute for Water Research (NIVA), Oslo, Norway, kai.so-
rensen@niva.no

FERRYBOX IN THE CONTEXT OF THE EUROPEAN CONTRIBUTION TO GEOSS 
- GMES
For long time, Ships of opportunity are used to obtain oceanographic observations to 
improve the monitoring capabilities of the oceanic environment. Within the recent years 
a severe improvement of observation systems that are available especially using existing 
commercial ships such as ferries and cargos has taken place. Instrument packages onboard 
of these vessels are nowadays also referred to as Ferryboxes. A network of Ferryboxes has 
been established within the North Sea/Skagerrak and Norwegian Sea. Through the high 
frequency of repeated transects of the vessels valuable data sets are obtained, that are able 
to visualise the reaction of the ecosystem on changes within the physical environment. 
Within the presentation an overview of the obtained data from the Ferrybox network 
will be shown and initiatives forming the basis for the European contribution to the 
overall efforts of the Global Earth Observing System of Systems (GEOSS) and the Global 
Monitoring for Environment and Security (GMES) programs will be presented.
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VALIDATION AND APPLICATION OF ENSEMBLE KALMAN FILTER IN THE GULF 
OF MAINE
A Kalman Filter package, including Reduced Rank Kalman Filter (RRKF), Ensemble 
Kalman Filter (EnKF), Ensemble Square-Root Kalman Filter (EnSRKF) and Ensemble 
Transform Kalman Filter (EnTKF), from M.I.T. has been implemented into the unstruc-
tured-grid Finite-Volume Coastal Ocean Model (FVCOM). After the proof-of-concept 
applications with three idealized regimes, a twin experiment approach has been adopted 
mimicking the observational configuration in the Northeast Channel of the Gulf of Maine 
for evaluating the performance of ensemble Kalman filter method in the coastal ocean. 
The Northeast Channel is the major passage connecting the basins of the Gulf of Maine 
and the slope water of the Northwest Atlantic Ocean. The transport crossing the channel, 
the deep inflow water on the northeast side of the channel and the outflow on the south-
west side, play an important role in controlling the cyclonic circulation in the gulf. In this 
study, the EnKF is test by assimilating the temperature, salinity and current data along and 
cross the channel. The sensitivity of EnKF to the location of observational data, ensemble 
size, forcing errors has been examined.

Weijer, W., Los Alamos National Laboratory, Los Alamos, USA, wilbert@lanl.gov
NORMAL MODES OF THE SOUTH INDIAN OCEAN
The Indian Ocean displays a large variety of bathymetric features, with ridges, oceanic pla-
teaus and continental islands outlining a considerable number of abyssal plains. Consequently, 
barotropic variability in the Indian Ocean is strongly controlled by bathymetry, and is in many 
cases organized in spatially coherent modes. In this presentation I will present results of a 
few studies of barotropic modes of the Indian Ocean. These modes are determined through 
normal mode analysis in a barotropic shallow-water model of the South Indian Ocean, and 
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provide a dynamical basis for several modes of variability that have been observed in recent 
years. In particular the bi-monthly oscillations in the Mascarene Basin will be discussed, as 
well as the region of high variability in the Australia-Antarctic Basin.
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CIRCULATION IN THE LANDFAST-ICE ZONE OF THE ALASKAN BEAUFORT SEA
We discuss year-round bottom pressure, velocity, and temperature-salinity-transmissivity 
data collected from the nearshore (~10 m depth) Alaskan Beaufort shelf.  Seasonality is set 
by the landfast ice, arctic river runoff, and the brief open water season. When landfast ice 
is present, currents are along-shore polarized, weak (~5 cm/s), uncorrelated with winds, 
and have de-correlation length scales of ~100 km.  Cross-shelf flow is negligible.  During 
the spring freshet highly sheared, strongly stratified and turbid under-ice plumes spread 
offshore at ~10 cm/s.  After the break-up, currents are swift (>20 cm-s-1), wind-driven, 
and coherent over length scales of ~200 km.  Runoff-induced stratification results in a 
pronounced asymmetry in the velocity profiles under upwelling and downwelling winds.  
Subtidal currents are coherent year-round with along-shore sea level slopes of O(10-6).  In 
summer the momentum balance is amongst the wind, bottom friction, and along-shore 
pressure, while in winter under-ice and bottom friction balance the pressure gradient.  The 
annual sedimentation cycle involves: 1) rapid deposition of the terrigenous sediment load 
under the ice in spring and 2) fall re-suspension into the water column and ice.
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ZONES OF AREA RESTRICTED SEARCHING IN MALE CALIFORNIA SEA LION 
(ZALOPHUS CALIFORNIANUS) IN RELATION TO OCEANOGRAPHIC FEATURES 
IN THE CALIFORNIA CURRENT SYSTEM
California sea lions are one of the most abundant apex predators in the California current 
System, yet we have little understanding of what physical oceanographic features drive the 
spatial and temporal distribution of their foraging efforts. In this study satellite relay data 
loggers (SRDL) were used to investigate the spatially explicit foraging behavior of sub-
adult and adult male California sea lions following the breeding season during 2003-04, 
2004-05, and 2005-06. Zones of Area Restricted Searching (ARS) were identified using a 
new fractal landscape method that describes the peaks and valleys of fractal dimension 
along the path of sea lions. To identify environmental variables that best explain the vari-
ability in foraging behavior of sea lions in ARS zones we used the BIO-ENV approach. 
This is an iterative procedure that compares Bray-Curtis similarity matrices of behav-
ioral and environmental variables and identifies individual or a subset of environmental 
variables that has a greater weighted Spearman rank-correlation. Cluster analysis and 
non-metric multidimensional scaling were used to corroborate BIO-ENV approach and 
visualize the relationships between ARS and environmental variables.

Weissberger, E. J., U.S. Environmental Protection Agency, Narragansett, USA, weissberger.
eric@epa.gov;

Coiro, L. L., U.S. Environmental Protection Agency, Narragansett, USA, coiro.laura@epa.gov;
Davey, E. W., U.S. Environmental Protection Agency, Narragansett, USA, davey.earl@epa.gov
EFFECTS OF HYPOXIA ON ANIMAL BURROW CONSTRUCTION AND 
CONSEQUENT EFFECTS ON SEDIMENT REDOX PROFILES
Hypoxia may affect the behavior of burrowing animals, which may in turn affect sediment 
chemistry. We investigated the effects of hypoxia on the burrowing behavior of three com-
mon marine species (the hard clam Mercenaria mercenaria the polychaete worm Nereis 
virens, and the amphipod Leptocheirus plumulosus and consequent effects on sediment 
redox profiles. Animals were introduced at natural densities into defaunated sediment 
cores and allowed to burrow for four months at mildly hypoxic (2 ppm) and saturated (7 
ppm) dissolved oxygen levels. Sediment redox profiles were taken at varying temporal 
intervals for the duration of the experiment.  At the end of the experiment, cores were 
imaged using a computed tomography scanner and burrow volume measured.  Sediment 
redox profiles differed between oxygen treatments, but not animal treatments.  The ani-
mal by oxygen interaction was borderline significant.  Burrow volume varied by species, 
but was not affected by hypoxia. Although mild hypoxia directly affected sediment redox 
profiles, it was not severe enough to affect the burrowing behavior of the animals in the 
experiment, which had no additional effect on redox profiles.

Weissman, D. E., Hofstra University, Hempstead, NY, USA, eggdew@hofstra.edu;
Bourassa, M. A., Florida State University, Tallahassee, FL, USA, bourassa@coaps.fsu.edu
ESTIMATING AIR-SEA MOMENTUM FLUX WITHIN RAIN
The momentum exchange between the boundary layer and the sea surface is dependent 
on the short water waves. In some ranges of wind speeds and rain intensities, the impacts 
of rain droplets will create waves and similar disturbances that will alter momentum trans-
fer. Ku-band scatterometer measurements are affected by the presence of rain through 
this change in roughness. These satellite observations are also affected by atmospheric 
scattering and attenuation. We present a technique that removes the effects of the precipi-
tation in the atmosphere and estimates the change related to surface roughness. This study 
combines satellite based Ku-band data with high-resolution 3-D volumetric rain measure-
ments, from simultaneous NEXRAD data. The results to be presented were acquired 
during a significant rain event in the Gulf of Mexico. This rain-modified surface will alter 

the transfer of momentum, and in effect will change the drag coefficient and stress. These 
changes are particularly interesting because rain is often associated with active weather 
and strong ocean forcing. Neglecting these changes causes systematic errors in the cli-
matic distribution of surface forcing, and hence the ocean response.

Weitzman, J. S., Stanford University, Stanford, CA, USA, jweitzman@stanford.edu;
Aveni-Deforge, K., Hawaii Institute of Marine Biology, Kane’ohe, HI, USA, aveni@hawaii.edu;
Koseff, J. R., Stanford University, Stanford, CA, USA, koseff@stanford.edu;
Thomas, F. I., Hawaii Institute of Marine Biology, Kane’ohe, HI, USA, fithomas@hawaii.edu
THE COUPLING OF HYDRODYNAMICS AND NUTRIENT EXCHANGE IN 
NATURAL SEAGRASS CANOPIES, PART ONE: FLOW CONDITIONS
Nutrient exchange processes in and around aquatic plant canopies are controlled by a 
dynamic combination of physical and biological influences. Our work in Florida Bay 
provides direct measurements of these components, allowing insight into their complex 
coupling. A field-deployable racetrack flume was used to regulate nutrient exposure and 
water motion in patches of submerged vegetation. The canopies, which were dominated 
by the Caribbean species Thalassia testudinum, were subjected to a broad range of uni-
directional and oscillatory flow conditions. High-resolution ADVs captured full-depth 
velocity profiles for each of the thirty-three cases we investigated. A supplemental multi-
instrument array was also deployed to survey natural flow in the flume’s vicinity. This 
collection of devices measured bulk water properties, spatial and temporal flow variability, 
and mixing layer dynamics. Our field results uncover the natural complexity of these 
exchange regimes, highlighting factors that are often forfeited in the transition to labora-
tory or numerical investigation.

Weller, R. A., Woods Hole Oceanographic Institution, Woods Hole, USA, rweller@whoi.edu;
Farrar, J. T., Woods Hole Oceanographic Institution, Woods Hole, USA, rweller@whoi.edu
BUOY-BASED OBSERVATIONS OF THE DIURNAL CYCLE IN UPPER-OCEAN AND 
SURFACE METEOROLOGICAL PROPERTIES
We describe and analyze detailed buoy-based observations of surface meteorology and 
the evolution of temperature and velocity in the upper ocean, focusing on diurnal vari-
ability. The observations were collected at sites in the eastern Pacific having contrasting 
large-scale meteorological and oceanographic conditions. At a site beneath the inter-tropi-
cal convergence zone, strong diurnal cycles of sea surface temperature were observed 
during the season of active deep convection and weak mean winds. At a site beneath the 
expansive stratus decks of the southeastern Pacific, diurnal variability was observed in the 
upper ocean during times of relaxing trade winds. The buoy observations of surface air 
temperature, humidity, winds, barometric pressure, solar radiation, and infrared radiation 
allow accurate estimation of the surface forcing on the ocean and examination of potential 
feedbacks from the ocean onto the atmosphere at diurnal timescales. Near-surface ther-
mal evolution was observed with good vertical resolution (better than 1 m), and there are 
some observations of velocity within the warm layer.

Wells, A. J., DAMTP, University of Cambridge , Cambridge, United Kingdom, A.J.Wells@
damtp.cam.ac.uk;

Cenedese, C., Woods Hole Oceanographic Institution, Woods Hole, USA, ccenedese@
whoi.edu;

Farrar , J. T., Woods Hole Oceanographic Institution, Woods Hole, USA, jfarrar@whoi.edu;
Zappa, C. J., Lamont-Doherty Earth Observatory of Columbia University , Palisades, USA, 

zappa@ldeo.columbia.edu
VARIATION IN OCEAN SURFACE TEMPERATURE DUE TO NEAR SURFACE 
FLOW: STRAINING THE COOL SKIN LAYER.
The aqueous thermal boundary layer near to the ocean surface, or skin layer, has thickness 
O(1mm) and plays an important role in controlling the exchange of heat between atmo-
sphere and ocean, and its dynamics can be modified by near surface flows. We present a 
quantitative experimental investigation of the dynamics of the skin layer in the presence 
of local upwelling. A non-dimensional formulation is presented that identifies different dy-
namical regimes for the skin layer with corresponding differences in surface temperature, 
or skin temperature. In laboratory experiments, we observe an increase in skin tempera-
ture above regions of upwelling flow, and show that previous theories accurately describe 
the observed difference between the skin and interior temperature for large Péclet num-
bers. The non-dimensional formulation allows us to predict that straining of the cool 
skin by internal waves is unlikely to be responsible for large changes in skin temperature. 
However, this formulation may prove to be important in the description of other scalars, 
such as the transfer of gases between the ocean and atmosphere.

Wells, J. R., Ocean & Resources Engineering, University of Hawaii, Honolulu, HI, USA, 
wellsjr@hawaii.edu;

Pawlak, G., Ocean & Resources Engineering, University of Hawaii, Honolulu, HI, USA, 
pawlak@hawaii.edu;

Merrifield, M. A., Oceanography, University of Hawaii, Honolulu, HI, USA, markm@
soest.hawaii.edu

OFFSHORE FORCING OF NEARSHORE CURRENTS: INTERNAL WAVE EFFECTS
Motions in the main 500m-deep embayment of Mamala Bay, Oahu, are dominated by 
internal tides which induce large vertical displacements and strong baroclinic currents.  
Field observations are used to investigate the nearshore structure of the internal wave field 
and to assess its influence, in combination with surface wave and barotropic tidal forcing, 
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on nearshore currents.  Kilo Nalu, the University of Hawaii cabled observatory, is located 
on the upper shelf which has a maximum depth of 50m.  ADCP data, collected at the 10m 
site since 2004, provides the time series needed for separating barotropic from baroclinic 
motions, describing the temporal structure of baroclinically-driven currents, and evalu-
ating the variance unexplained by barotropic tides and surface waves.  Recent REMUS 
surveys and the deployment of cross-shore and along-shore instrument arrays help define 
the spatial structure.  Temperature data is also examined.  Data from a thermistor chain 
installed last May show a normally well-mixed water column subject to intermittent strati-
fication.  The ADCP record shows cold bottom water events occurring regularly at the M2 
frequency with coterminous intensified currents.

Wells, M. G., University of Toronto, Toronto, Canada, wells@utsc.utoronto.ca;
Nadarajah, P., University of Toronto, Toronto, Canada
THE INTRUSION DEPTH OF A DENSITY CURRENT IN A STRATIFIED WATER BODY
We present theory and laboratory experiments describing the depth at which a density 
current intrudes into a linearly stratified water column, as a function of the entrainment 
ratio E, the buoyancy flux in the dense current B, and the magnitude of the stratification, 
N.  We show that the depth of the intrusion scales as Z ~ 4 B^{1/3}/N from laboratory to 
oceanographic scales, i.e. a variation of six orders of magnitude. We anticipate that this 
scaling law will allow the fidelity of numerical models to be tested. As an example, the 
depth at which the Mediterranean plume intrudes has important implications for the sta-
bility of the present climate due its important role in the global thermohaline circulation 
so it is important to understand how the intrusion depth might change in a future climate. 
Density currents also occur in lakes and reservoirs, and here the depth at which a cold 
river intrudes into the thermally stratified water column can determine where pathogens 
are placed or the locations of biological hot spots.

Wells, M. L., School of Marine Sciences, Unviersity of Maine, Orono, USA, mlwells@
maine.edu;

Trick, C. G., Schulich School of Medicine, University of Western Ontario, London, 
Canada, cyano@uwo.ca;

Cochlan, W. P., Romberg Tiburon Center for Environmental Studies, San Francisco State 
University, Tiburon, USA, cochlan@sfsu.edu

FE(III) COMPLEXING ORGANIC LIGANDS STRONGLY RESTRICT ECOSYSTEM 
RESPONSES TO ATMOSPHERIC IRON ENRICHMENT IN HIGH NITRATE LOW 
CHLOROPHYLL WATERS
Mesoscale iron enrichment studies have been performed repeatedly in the subarctic 
Pacific, equatorial Pacific, and Southern Ocean. Despite very similar experimental designs 
the magnitude of the diatom growth response has varied dramatically. For example, the 
SEEDS and SEEDS II iron enrichment experiments were conducted at similar locations in 
the western subarctic Pacific yet their growth responses differed by an order of magnitude. 
Deckboard incubation experiments demonstrated that diatom growth during SEEDS II 
remained iron-limited despite significantly elevated dissolved iron concentrations (> 0.5 
nM) in the patch. The negative influence of strong Fe(III)-complexing organic ligands 
on iron availability to diatoms likely is the reason for this condition; a view supported 
by Cu enhanced phytoplankton growth. These findings bear on the inverse relationship 
between mixing depth and bloom size observed in artificial iron enrichments. Though this 
relationship has been attributed to physical forcing (temperature, light, mixing) it instead 
may result from low inorganic:organic Fe ratios in the fertilized patch.  If true, most atmo-
spheric iron inputs to HNLC waters may have little impact on diatom growth, in contrast 
to the current paradigm.

Wells, R. S., MOTE Marine Lab, Sarasota, USA, randyw@mote.org;
George, A. M., DSU, Dover, USA, pinky10172001@aol.com
COMPARING USE OF MANGROVES BY BOTTLENOSE DOLPHINS ON 
WEEKDAYS AND WEEKENDS
When boat traffic is high during the weekends in Sarasota Bay, bottlenose dolphins are 
difficult to find indicating they might seek shelter in the secluded water of the mangroves. 
This study determined whether bottlenose dolphins use the mangroves more on the week-
ends than weekdays to escape from boat traffic. Data for this project were collected op-
portunistically by kayak tour guides and during a dedicated kayak-based survey. Dolphins 
did appear to be using the mangroves more on the weekends than weekdays to escape 
from boat traffic signifying that dolphins are excluded from their preferred habitat 2/7 of 
the week. This is causing the bottlenose dolphins of Sarasota Bay habitat to become con-
densed and this could possibly decrease Sarasota’s Bay carrying capacity.

Wentz, F. J., Remote Sensing Systems, Santa Rosa, USA, frank.wentz@remss.com
SATELLITE MICROWAVE MEASUREMENTS OF THE HYDROLOGICAL CYCLE: 
WATER VAPOR, TROPOSPHERIC TEMPERATURE, PRECIPITATION, AND 
EVAPORATION
Satellite microwave observations show that water vapor, a natural greenhouse gas, has 
increased by 2.4% during the last 20 years. Satellites can also measure the temperature 
of the troposphere, and these measurements indicate the troposphere has warmed by 
0.4oC during the last 20 years, which is in general agreement with surface thermometers. 
Thus the water vapor has increased at a rate of 6% per degree of global warming. Climate 
models predict a similar rise with temperature. There is no serious discrepancy between 
the satellite observations and the climate models with regards to the increases in water 

vapor and temperature. Estimates of precipitation and evaporation can also be obtained 
from satellite microwave observations. When averaged over the globe, evaporation must 
equal precipitation. This equality provides us with a useful consistency check. We find that 
the precipitation and evaporation trends do agree; they both indicate an increase of 6% 
per degree of warming, the same as water vapor. This observational result disagrees with 
climate models, which indicate a smaller increase of 1-3%. This is a significant discrepancy 
that needs to be resolved.

West, N. J., Laboratoire d’Océanographie Biologique de Banyuls, Banyuls-sur-Mer, France, 
nyree.west@obs-banyuls.fr;

Obernosterer, I., Laboratoire d’Océanographie Biologique de Banyuls, Banyuls-sur-Mer, 
France, ingrid.obernosterer@obs-banyuls.fr;

Zemb, O., Laboratoire d’Océanographie Biologique de Banyuls, Banyuls-sur-Mer, France;
Lebaron, P., Universit É  Pierre et Marie Curie 6/Laboratoire d’Océanographie Biologique 

de Banyuls, Banyuls-sur-Mer, France, philippe.lebaron@obs-banyuls.fr
MAJOR DIFFERENCES OF BACTERIAL DIVERSITY AND ACTIVITY INSIDE AND 
OUTSIDE OF A NATURAL IRON-FERTILIZED PHYTOPLANKTON BLOOM IN 
THE SOUTHERN OCEAN
The response of heterotrophic bacterial activity and diversity to a phytoplankton bloom 
induced by natural iron fertilization in the Southern Ocean (Kerguelen plateau) was in-
vestigated in January-February 2005. In surface waters in the core of the phytoplankton 
bloom, heterotrophic bacteria revealed rates of production ([3<H] leucine incorporation) 
and respiration that exceeded those in surrounding HNLC waters by factors of 6 and 5, 
respectively. Based on 16S rDNA clone libraries, the dominant operationally taxonomic 
units in the bloom were the Roseobacter  NAC11-7 cluster, SAR92 and a CFB cluster 
related to the agg58 group, whereas in HNLC waters, SAR11, Roseobacter RCA and 
<Polaribacter  dominated. We designed specific probes and applied fluoresence in situ hy-
bridization and microautoradiography (MICRO-FISH) to determine the relative contribu-
tion of these bacterial groups to bulk leucine incorporation. Our results reveal contrasting 
dynamics of these bacterial groups in terms of abundance and activity in the bloom com-
pared to the HNLC site. These results indicate that the Kerguelen bloom is associated with 
a specialized bacterial community that mediates the cycling of carbon and probably iron.

Wethey, D. S., University of South Carolina, Columbia, USA, wethey@biol.sc.edu;
Brin, L. D., Boston University Marine Program, Woods Hole, USA, ldbrin@bu.edu;
Jones, S. J., University of South Carolina, Columbia, USA, sierra@biol.sc.edu;
Lima, F. P., University of South Carolina, Columbia, USA, fplima@biol.sc.edu;
Helmuth, B., University of South Carolina, Columbia, USA, helmuth@biol.sc.edu;
Woodin, S. A., University of South Carolina, Columbia, USA, woodin@biol.sc.edu;
Hilbish, T. J., University of South Carolina, Columbia, USA, hilbish@biol.sc.edu
ECOLOGICAL FORECASTING AND HINDCASTING IN THE INTERTIDAL 
ZONE: FROM WEATHER AND OCEANOGRAPHY TO BODY TEMPERATURES, 
MORTALITY RISKS, AND BIOGEOGRAPHY
Mechanistic heat budget models, coupled to NOAA weather forecasts (North American 
Model, Global Forecast System, WaveWatch III), NASA sea surface temperature (SST), 
and tide predictions are used on a daily basis to generate worldwide 7-day forecasts of 
animal body temperatures in intertidal zones. Hindcasts using the same models are based 
on ICOADS and NOAA Reanalysis data. Heat budget models were validated against 
biomimetic data loggers, and predicted intertidal body temperatures were congruent with 
data logger observations. Forecasts successfully predicted unusually high temperatures 
coincident with mass mortality of Echinocardium burrowing sea urchins in New Zealand 
in 2007, Pisaster starfish on the US west coast in 2006, and Mytilus mussels on the US 
east coast in 2006. The hindcasts provide mechanistic understanding of geographic range 
shifts of species on decadal and centennial time scales. Large shifts in biogeographic limits 
of ecologically dominant intertidal species were associated with SST changes over the past 
75 years. These tools can provide resource managers and ecologists with near-term warn-
ing of mortality risk and probable long term shifts associated with climate change.

Wetz, M. S., The University of North Carolina- Chapel Hill Institute of Marine Sciences, 
Morehead City, USA, wetz@email.unc.edu;

Paerl, H. W., The University of North Carolina- Chapel Hill Institute of Marine Sciences, 
Morehead City, USA

ESTUARINE PHYTOPLANKTON RESPONSES TO HURRICANES AND TROPICAL 
STORMS WITH DIFFERENT CHARACTERISTICS (TRAJECTORY, RAINFALL, WINDS)
Beginning in the mid-1990’s, the U.S. East and Gulf Coasts entered a period of elevated hurri-
cane activity.  Hurricanes and tropical storms can cause significant nutrient loading to estuar-
ies that are unmanageable.  We examined the ecological impact of several large storms vary-
ing in their characteristics on N.C.’s Neuse R. Estuary.  The water column was stratified and 
nitrogen was limiting to phytoplankton growth prior to Tropical Storm Helene.  Mesohaline 
chlorophyll a increased 2.5-fold after the storm, resulting from localized freshwater input 
and mixing of sediment-bound nutrients to the euphotic zone.  Prior to passage of Hurricane 
Isabel, the water column was mixed and nutrient concentrations were high.  As a result, the 
storm had minimal impact on phytoplankton biomass despite its significant freshwater/nutri-
ent inputs.  Hurricane Alex mixed a stratified water column and chlorophyll a nearly doubled 
in the mesohaline region after its passage.  These results suggest that the mesohaline region of 
estuaries is particularly sensitive to storm-induced nutrient inputs, but that the phytoplankton 
response depends on both the characteristics of a storm and the physical-chemical conditions 
of the water column prior to storm passage.
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Wetzel, L. R., Eckerd College, Saint Petersburg, USA, wetzellr@eckerd.edu;
Kniss, C. D., Eckerd College, Saint Petersburg, USA, knisscd@eckerd.edu;
Whicker, P. J., Eckerd College, Saint Petersburg, USA, whickepj@eckerd.edu
IMPROVING QUANTITATIVE LITERACY IN UNDERGRADUATE MARINE 
SCIENCE COURSES
Mathematical skills and concepts are required for interpreting oceanographic information. 
The on-line Spreadsheets Across the Curriculum (SSAC) library consists of activities to 
reinforce or teach quantitative literacy or mathematical concepts and skills in context. Each 
activity (called a module in the SSAC project) consists of a PowerPoint presentation with 
embedded Excel spreadsheets. Each student works through a presentation, thinks about 
the in-context problem, figures out how to solve it mathematically, and builds spreadsheets 
to calculate and examine answers. SSAC modules were created by faculty from all over 
the country in various disciplines (e.g., marine science, chemistry, biology, geology, and 
geophysics) and are freely available at the on-line Science Education Resource Center (serc.
carleton.edu), searchable by quantitative skill, subject area, and Excel level.  We hired un-
dergraduate students to use and evaluate select SSAC modules during the summer of 2007. 
Twenty-four students with diverse majors completed pre- and post-tests as well as personal 
interviews to gauge their familiarity with and attitudes toward using Excel and mathemat-
ics. Overall student responses were positive, especially regarding gains in Excel skills. 

Wheatcroft, R. A., Oregon State University, Corvallis, USA, raw@coas.oregonstate.edu;
Goni, M. A., Oregon State University, Corvallis, USA, mgoni@coas.oregonstate.edu;
Pasternack, G. B., University of California, Davis, Davis, USA, gpast@ucdavis.edu;
Warrick, J. A., US Geological Survey, Santa Cruz, USA, jwarrick@usgs.gov
EFFECTIVE DISCHARGE OF PARTICULATE ORGANIC CARBON FROM SMALL, 
MOUNTAINOUS RIVERS
As attention turns to quantifying whole-margin carbon budgets, the delivery and oceanic 
dispersal of particulate organic carbon (POC) by small, mountainous rivers (SMRs) grows 
in importance.  Complicating this already complex issue is the enormous number of 
SMRs, which necessitates the development of overarching conceptual frameworks, rather 
than numerous individualized studies. Toward that end, we propose that the well-known 
geomorphic concept of effective discharge, whereby transport effectiveness is the product 
of magnitude and frequency, has great predictive value regarding the delivery of different 
POC constituents.  These constituents include materials, such as kerogen, soil organic 
matter and plant detritus, with distinct chemical compositions, markedly different resi-
dence times in the water shed and overall reactivity.  To illustrate this idea we will examine 
the effective discharge of mineral sediment and different POC fractions of contrasting 
lability for a variety of SMRs that vary in terms of hydroclimate, vegetation and land use.

Anderson, W., Princeton University, Princeton, USA, wanderso@princeton.edu;
Gnanadesikan, A., Princeton University, Princeton, USA, gnana@princeton.edu
VARIABILITY OF THE TROPICAL PACIFIC AND THE ROLE OF OCEAN COLOR
The role of penetration length scale of shortwave radiation into the surface ocean and 
its impact on tropical Pacific variability is investigated with a fully coupled ocean, atmo-
sphere, land and ice model. Previous work has shown that removal of all ocean color 
results in a system that tends strongly towards an El Nino state. Results from a suite of 
surface chlorophyll perturbation experiments show that the mean state and variability 
of the tropical Pacific is highly sensitive to the concentration and distribution of ocean 
chlorophyll. Setting the near oligotrophic regions to contain optically pure warms the 
mean state and suppresses variability in the western tropical Pacific. Doing the same in 
the shadow zones of the tropical Pacific also warms the mean state but enhances the 
variability. These results suggest that non-local and coupled ocean-atmosphere dynamics 
control the variability and play a role in determining the mean state of the tropical Pacific. 
Potential mechanisms that explain the role of ocean color in the tropical Pacific variability 
are explored and discussed.

White, A. E., Oregon State University, Corvallis, USA, awhite@coas.oregonstate.edu;
Spitz, Y. H., Oregon State University, Corvallis, USA, yspitz@coas.oregonstate.edu;
Zehr, J. P., University of California Santa Cruz, Santa Cruz, USA, zehrj@ucsc.edu;
Karl, D. M., University of Hawaii, Honolulu, USA, karl@hawaii.edu;
Bjorkman, K., University of Hawaii, Honolulu, USA, bjorkman@hawaii.edu
PHYSICAL AND CHEMICAL FORCING OF DIAZOTROPHIC BIOMASS ALONG A 
TRANSECT FROM 23OS TO 24.75ON
In a series of cruises conducted during 2007 in the Pacific between 23OS and 24.75ON 
we assessed how phosphorus content of the dissolved and particulate pools may affect 
the distribution and abundance of nitrogen-fixing (diazotrophic) cyanobacteria. To this 
end we derived cyanobacterial abundances via optical proxies of phycoerythrin concen-
trations and microscopy while the major particulate and dissolved phosphorus pools 
were fractionated via sequential chemical extraction. In addition, a detailed physical and 
chemical characterization of the upper water column along this full transect was carried 
out. During these cruises we observed and sampled blooms of the enigmatic diazotrophs 
Trichodesmium and Crocosphaera. Here we will address how phosphorus compartmen-
talization, when combined with the prevailing water column physics, may help explain the 
presence and taxonomic dominance of blooms observed during these cruises. 

White, B. A., University of Minnesota, Minneapolis, USA, white805@umn.edu;
Matsumoto, K., University of Minnesota, Minneapolis, USA, katsumi@umn.edu;
Austin, J., University of Minnesota - Large Lakes Observatory, Duluth, USA, jaustin@

d.umn.edu
THE ROLE OF ICE IN THE LAKE SUPERIOR CARBON CYCLE
The physical and biogeochemical systems in mid-latitude lakes are tightly coupled due 
to strong seasonal forcings. The impact of climate change on these systems and their 
interactions is poorly understood. We examine the consequences of trends of winter ice 
cover decrease and unexpectedly rapid rates of surface water temperature increase on the 
carbon cycle of Lake Superior using the Regional Oceanic Modeling System (ROMS). This 
dynamical, three dimensional model has been configured to reflect conditions in Lake 
Superior. Included are an ice submodel and a carbon submodel.  The carbon model fea-
tures introduction of carbon via air-lake gas exchange and a dynamical food web. The food 
web architecture is based on the Nutrient-Phytoplankton-Zooplankton-Detritus (NPZD) 
model of Fasham et al. 1990 but is being altered to match the phosphorus limited state of 
freshwater lakes. We will report on the results of our sensitivity experiments examining 
the effects of winter ice on seasonal carbon dynamics in Lake Superior.

White, B. L., Woods Hole Oceanographic Institution, Woods Hole , USA, bwhite@whoi.edu
LATERAL EXCHANGE IN A STRAIGHT CHANNEL WITH FRINGING 
VEGETATION
Lateral exchange of momentum and suspended sediment between an open channel and 
fringing vegetation is important for river-floodplain interactions and tidal marsh dynam-
ics.  Here experimental results are described for lateral turbulent exchange at the bound-
ary between a straight open channel and a region of model emergent vegetation.  Evidence 
is given for coherent structures formed by shear instability that contribute significantly 
to lateral fluxes. Based on experimental results, a simple model is presented for lateral 
exchange of suspended sediment in a channel with fringing vegetation.  The advection-dif-
fusion equation with deposition and a vegetation-dependent diffusivity is used in conjunc-
tion with a turbulent flux condition at the vegetation interface to predict suspended sedi-
ment concentration and deposition within the vegetation.  The magnitude of the lateral 
turbulent flux is compared with lateral advective fluxes from overbank flooding in a typical 
tidal marsh and incorporation into morphodynamic models is discussed.     

White, D. J., University of Hawaii at Hilo, Hilo, USA, darla.white@hawaii.edu;
Parsons, M. L., Florida Gulf Coast University, Fort Myers, USA, mparsons@fgsu.edu;
Moeller, P. D., Hollings Marine Lab NOAA-NOS, Charleston, USA, peter.moeller@noaa.gov;
Bienfang, P., University of Hawaii at Manoa, Manoa, USA, bienfang@soest.hawaii.edu;
DeFelice, S. V., University of Hawaii at Manoa, Manoa, USA, svd@hawaii.edu;
Huncik, K., Hollings Marine Lab NOAA-NOS, Charleston, USA, kevin.huncik@noaa.gov
CIGUATOXIN CHARACTERIZATION IN HAWAIIAN ARCHIPELAGO FISHES: 
TOXICITY IDENTIFIED BY N2A BIOASSAY
Ciguatera is the most common form of seafood poisoning worldwide.  One difficulty in 
preventing ciguatera is lack of adequate screening methods, due in part to the presence of 
multiple ciguatoxin (CTX) congeners in fish tissue.  CTX congeners are commonly under-
stood to differ by region.  As the Hawaiian Archipelago is the most remote island chain in 
the world, it is reasonable to expect that CTX in Hawaii’s fishes may be unique as well.  The 
objectives of this project were: 1) identify ciguatoxic fishes using a sodium-channel specific 
neuroblastoma (N2a) bioassay; 2) determine how ciguatoxicity varies among fish species 
throughout the archipelago; and 3) determine molecular masses of putative ciguatoxin 
congeners using HPLC /MS.  Fishes were opportunistically collected from 14 islands, atolls, 
and reefs within the archipelago.  Muscle tissues were extracted in dichloromethane and 
analyzed for toxicity using the bioassay.  Results for 294 samples indicate 16% of fish exhib-
ited toxicity.  Chi square results indicated no significant differences in spatial distributions, 
or between herbivorous and carnivorous fishes.  HPLC/MS analysis of extracts resulted in 
identification of several candidate peaks that may represent CTX congeners.

White, D. M., Virginia Institute of Marine Science, Gloucester Point, USA, delonna@vims.edu;
Stokes, N. A., Virginia Institute of Marine Science, Gloucester Point, USA, stokes@vims.edu;
Hill, K. M., Virginia Institute of Marine Science, Gloucester Point, USA, khill@vims.edu;
Kroeck, M. A., Inst. de Biolog. Mar. y Pesq. , San Antonio Oeste, Argentina, mkroeck@

gmail.com;
Hine, P. M., FOURAS, France, vinet.hine@orange.fr;
Bejaoui, N., Institut National Agronomique de Tunisie, Tunis, Tunisia, bejaoui.nejla@inat.
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Carnegie, R. B., Virginia Institute of Marine Science, Gloucester Point, USA, carnegie@
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EVOLUTION AND OCEANIC DISPERSAL OF BONAMIA PARASITES OF OYSTERS
Haplosporidian oyster parasites of the genus Bonamia have been described from Europe 
(Bonamia ostreae), Australia (B. roughleyi), New Zealand (B. exitiosa), and North America 
(B. perspora). The taxonomy of recently discovered, congeneric parasites is under debate.  
It is argued that various austral Bonamia parasites, dispersed perhaps by oysters rafting 
in ocean currents, are B. exitiosa.  We are conducting phylogenetic analyses on ribosomal 
RNA gene complex internal transcribed spacer (ITS) region DNA sequences to resolve 
relationships among these organisms.  Results suggest that a single austral Bonamia spe-
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cies may indeed have become widespread, occurring from New Zealand to Australia and 
Argentina.   Even more interesting, at least one additional cryptic species may exist in Chile. 
The uniqueness of the Chilean Bonamia sp. ITS sequence data, is discordant with an oyster 
genetic study that supports rafting of B. exitiosa host Ostrea chilensis from New Zealand 
to Chile. Also, the widely distributed austral Bonamia has recently been observed in North 
Carolina, USA, and Tunisia. Oceanic rafting of oysters may well contribute to the observed 
distribution of Bonamia species; however, other dispersal factors are clearly at work as well.

White, E. M., State University of New York, College of Environmental Science and 
Forestry, Syracuse, USA, emwhit01@syr.edu;

Wang, W., Woods Hole Oceanographic Institution, Woods Hole, USA, wwang@whoi.edu;
Kieber, D. J., State University of New York, College of Environmental Science and Forestry, 

Syracuse, USA, djkieber@esf.edu;
Mopper, K., Old Dominion University, Norfolk, USA, kmopper@odu.edu
SEMI-AUTOMATED METHOD FOR DETERMINATION OF PHOTOCHEMICALLY 
PRODUCED CARBON DIOXIDE FROM DISSOLVED ORGANIC MATTER IN 
MARINE WATERS
The photochemical formation of carbon dioxide (CO2) is an important pathway for min-
eralization of dissolved organic matter in seawater. A semi-automated analytical system 
was developed to determine photochemically produced CO2 in marine waters. To detect 
low levels of photoproduced CO2, dissolved inorganic carbon (DIC) was removed before 
irradiation by acidification and sparging with low-CO2 air (pool depletion method). The 
pH was adjusted back to the original value and the resulting low-DIC seawater sample was 
transferred pneumatically to air-tight quartz tubes for irradiation. During analysis, irradi-
ated samples and dark controls were pneumatically transferred to a sample loop, injected, 
and acidified. CO2 was then stripped out, dried, and carried to a non-dispersive infrared 
CO2 analyzer for quantification. The method detection limit was 60 nM. Measured CO2 
photoproduction rates ranged from 25 nM/h in coastal seawater to 6 nM/h in open ocean 
Gulf Stream water. Our results compared well to CO2 production rates determined em-
ploying an isotope exchange method, verifying the accuracy of the pool depletion method.

White, H. K., Harvard University, Cambridge, USA, hwhite@alum.mit.edu;
Reimers, C. E., Oregon State University, Corvallis, USA;
Stecher, H. A., Oregon State University, Corvallis, USA;
Alleau, Y., Oregon State University, Corvallis, USA;
Howell, K., Oregon State University, Corvallis, USA;
Girguis, P. R., Harvard University, Cambridge, USA
EXAMINING THE ECOLOGY OF PLANKTON-FED MICROBIAL FUEL CELLS AT 
VARYING WHOLE CELL POTENTIALS
In the oceans, the most abundant biofuel available is particulate organic matter (POM) 
derived from phytoplankton and zooplankton biomass. Plankton-fed microbial fuel cells 
(MFCs) allow us to examine the relationship between microbial ecology and energy 
production in the marine environment. Six MFCs were constructed as two-chambered 
systems with seawater as the medium into which plankton were batch-fed. Bacterial 
communities were allowed to develop within the MFCs with varying discharge potentials 
and within a control MFC (open circuit) for 56 days. During this time the power output 
was measured, and samples of the anode-hosted biofilm were collected for molecular 
analyses. 16S rRNA clone libraries were constructed from select MFCs for phylogenetic 
identification and population shifts were measured via tRFLP. Representative phylotypes 
associated with the anodes allied primarily with δ-, ε- and γ -proteobacteria as well as the 
Flavobacterium-Cytophaga-Bacteroides. Quantitative molecular techniques were used 
to enumerate these phylotypes throughout each incubation. This study allowed us to ally 
phylogenetic identity with energy production and to characterize the microbiological 
component of power output in underwater plankton-fed MFCs.

Whitefield, J. D., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, jonathan.
whitefield@bios.edu;

Johnson, R. J., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, rod.johnson@
bios.edu;

Knap, A. H., Bermuda Institute of Ocean Sciences, St. George’s, Bermuda, tony.knap@
bios.edu

DEEP WATER VARIABILITY AT THE BERMUDA TIME-SERIES SITES
Deep water formation is an intrinsic component of climate regulation through mecha-
nisms such as the Atlantic Meridional Overturning Circulation (AMOC). Hydrography 
profiles from Hydrostation ‘S’ (1954-2007) and the Bermuda Atlantic Time-Series Study 
(1989-2007) present a valuable framework for assessing variability in some of the deep 
water masses that constitute the AMOC. Appropriate T-S criteria are used to construct 
depth averaged bands representative of Labrador Sea Water (LSW, core 2000m) and 
North East Atlantic Deep Water (NEADW, core 3000m). Analyses of these depth aver-
aged data reveal significant long term changes, most notable a steady decrease in tem-
perature and salinity for both water masses over the past 20 years (LSW: ΔT=-0.27 oC, 
ΔS=-0.040 ; NEADW: ΔT=-0.02 oC , ΔS=-0.007). Short term variability is particularly 
evident in LSW with variances in T and S an order of magnitude higher than in NEADW. 
Furthermore, changes in the LSW properties at Bermuda appear well correlated with 
source conditions at a time lag of 7-8 years, consistent with previous findings. This sug-
gests that deep water variability observed off Bermuda is related to changes in the AMOC.

Whitehead, K., Institute for Systems Biology, Seattle, USA, kwhitehead@systemsbiology.org;
Orellana, M. V., Institute for Systems Biology, Seattle, USA;
Pang, L., Institute for Systems Biology, Seattle;
Desaki, A., Institute for Systems Biology, Seattle, USA;
Pan, M., Institute for Systems Biology, Seattle, USA;
Baliga, N. S., Institute for Systems Biology, Seattle, USA, nbaliga@systemsbiology.org
A SYSTEMS BIOLOGY APPROACH TO UNDERSTANDING MICROBIAL 
INTERACTIONS BETWEEN DUNALIELLA SALINA AND THE HALOPHILIC 
ARCHEAON HALOBACTERIUM SALINARUM (NRC 1)
Applying a systems biology approach provides an unprecedented detailed view into the na-
ture and extent of microbial interactions. We have examined the interlinkages and nutrient 
cycling between the green alga Dunaliella salina and the halophilic archeaon Halobacterium 
salinarum (NRC 1) and we present the laboratory portion of this work.   Growth and 
transcriptional response of H. salinarumin D. salina exudates was measured. H. salinarum 
showed similar growth in stationary phase D. salina supernatant and media containing 
amino acids at levels equivalent to those found in the environment. We hypothesize that 
H. salinarum utilizes the copious amounts of glycerol excreted by D. salina as one source of 
carbon. The transcriptional response of H. salinarum to glycerol in media and D. salinarum 
exudates was therefore measured via microarray analysis and showed induction of glycerol 
metabolism (e.g. glycerol uptake (ugpBAEC) and breakdown (gldA) at high cell densi-
ties.  Several other cellular processes also showed differential gene expression. We believe 
examining transcriptional networks of interacting species in context of their surrounding 
environment will enable a mechanistic understanding of key microbial interactions.

Whitmire, A. L., Oregon State University, College of Oceanic & Atmospheric Sciences, 
Corvallis, USA, abriggs@coas.oregonstate.edu;

Chang, G., Ocean Physics Lab, University of California, Santa Barbara, Santa Barbara, 
USA, grace.spada@opl.ucsb.edu;
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Cowles, T. J., Oregon State University, College of Oceanic & Atmospheric Sciences, 

Corvallis, USA, tjc@coas.oregonstate.edu
DEVELOPING OPTICAL PROXIES AS TOOLS FOR COASTAL ECOSYSTEM 
MONITORING
One of the earliest goals in applied ocean optics was to provide an optical proxy for phy-
toplankton biomass, usually chlorophyll concentration or fluorescence. Recent work has 
demonstrated that optical measurements can provide specific particle properties such as 
refractive index, relative particle size, and in some cases, individual phytoplankton species 
or groups. We tested these relationships at a mooring off Santa Barbara CA, comparing 
direct measurements of properties from discrete water samples with in situ optical proxies 
obtained from novel bio-optical and chemical instrumentation on the mooring. Discrete 
samples were collected for phytoplankton species identification, cell size and concentra-
tion, nutrient analyses, particle size distribution, organic material composition (CHN/
PON/POC) and seawater nutrients (nitrate, nitrite, ortho-phosphate, silicate, and ammo-
nium). Our data reveal robust relationships between measured IOPs and particle charac-
teristics, indicating that in situ optical proxies may be applied to identify particle type, size, 
and phytoplankton by groups in an optically dynamic region of the coastal ocean.

Whitney, M. M., University of Connecticut, Groton, USA, michael.whitney@uconn.edu
A STUDY ON RIVER DISCHARGE AND SALINITY VARIABILITY IN THE MIDDLE 
ATLANTIC BIGHT
This study investigates the seasonal, annual, interannual, and decadal variability of Middle 
Atlantic Bight (MAB) river discharges, Long Island Sound (LIS) surface salinities, and MAB 
shelf surface salinities. Wavelet analysis is used to obtain power estimates at each period 
and their variations over time intervals. Correlations between river discharges, estuarine 
salinities, and shelf salinities are calculated for high-pass (T ≤ 1.5 years), band-pass (1.5 
years < T < 10 years), and low-pass (T ≥ 10 years) time series. Correlations with the North 
Atlantic Oscillation Index (NAOI) and Southern Oscillation Index (SOI) also are examined. 
River discharges and surface salinities have strong annual cycles that are statistically distin-
guishable from background noise. Interannual peaks in the discharge and salinity power 
spectra are evident; but, these peaks are indistinguishable from background noise. Several 
rivers exhibit significant decadal variability. There are strong correlations among discharge 
records at all frequencies. Annual and interannual variability of estuarine and shelf salini-
ties have significant positive correlation with each other and negative correlation with river 
flow. There is little evidence of significant correlation with NAOI and SOI.

Whritenour, C. A., SUNY College of Environmental Science and Forestry, Syracuse, USA, 
cawhrite@syr.edu;

Schulz, K. L., SUNY College of Environmental Science and Forestry, Syracuse, USA, 
kschulz@syr.edu

ECOLOGICAL STOICHIOMETRY OF THE SALT MARSH:  SI:N RATIOS AND 
EFFECTS ON ALGAL COMMUNITY COMPOSITION
In estuaries, reductions in dissolved silica following dam construction and increases in 
nitrogen loading due to eutrophication have had severe consequences for food web struc-
ture. The decreases in Si:N have favored replacement of diatoms by non-siliceous species. 
Diatoms are important components of periphyton, and may fuel the base of the benthic 
and nearshore food web. The changes that altered the silica and nitrogen supplied to estu-
aries also may decrease the diatom abundance in salt marshes. We conducted an in situ Si:
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N fertilization experiment in two salt marshes in the northeastern USA. In each marsh 4 
replicate plots were treated with 4 different Si:N ratios (ambient, 2x Si:N, 0.5x Si:N, and N 
only). Algal community composition and biomass (determined by cell counts, chlorophyll, 
and CN analysis)were altered by fertilization and changes to the Si:N ratio. We also report 
changes in the Si and N content of the periphyton following the treatments. While eco-
logical effects of altered Si:N have received attention in open waters of estuaries, similar 
alterations can change the periphyton and may affect the lower food web of salt marshes.     

Wiberg, P. L., University of Virginia, Charlottesville, VA, USA, pw3c@virginia.edu;
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CONSOLIDATION AND EROSION ACROSS A MUD-SAND GRADIENT
Sand-mud transitions are a common feature of many continental shelves.  Accompanying 
this transition is a fundamental change in bed erodibility.  Here we present field and labo-
ratory measurements of erosion rates and related sediment properties across a gradient in 
the mud-sand content of the bed.  The field measurements were made along a cross-shelf 
transect in the Gulf of Lions, NW Mediterranean, and included grain size of bed and 
suspended sediment, bed porosity, and erodibility measured using a Gust erosion cham-
ber. Laboratory measurements are being made on clay-sand mixtures that consolidate 
for varying lengths of time, with a focus on clay fractions associated with the transition 
from cohesive to non-cohesive erosion behavior (~7.5%).  The field measurements show a 
distinct difference in sediment mass eroded vs. shear stress relationship for predominantly 
muddy beds compared to higher-sand/lower-clay content beds, consistent with expecta-
tions for cohesive and noncohesive beds.  The laboratory measurements are designed to 
better resolve this difference and its dependence on clay fraction.  The results will be use-
ful for sediment transport modeling and for understanding the processes associated with 
mud-sand transitions on the shelf.

Wick, G. A., NOAA ESRL, Boulder, USA, gary.a.wick@noaa.gov;
Castro, S. L., CCAR, Univ. of Colorado, Boulder, USA, sandrac@colorado.edu;
Jackson, D. L., CIRES, Univ. of Colorado, Boulder, USA
THE IMPACT OF SENSOR RETRIEVAL ERRORS AND DIURNAL WARMING ON 
THE ACCURACY OF BLENDED MULTI-SENSOR SEA SURFACE TEMPERATURE 
PRODUCTS
The blending of complementary retrievals from infrared and microwave sensors provides 
the potential for enhancing the accuracy and sampling of sea surface temperature (SST) 
products.  To achieve these improvements in accuracy, however, differing uncertainties 
in the products and diurnal warming effects must be carefully accounted for.  Previous 
research has revealed uncertainties in each individual SST product dependent on different 
environmental parameters.  In this work, the impact of incorporating the uncertainties 
and diurnal warming corrections in blended multi-sensor SST products is evaluated. The 
bias and variability of individual infrared and microwave SST retrievals from multiple 
sensors are derived from collocations with in situ measurements from moored and drift-
ing buoys.  The accuracy of blended SST products relative to independent buoy measure-
ments is compared with and without compensation for the individual retrieval bias and 
variability.  Identified biases are directly subtracted from the retrievals.  Differing vari-
ability of the retrievals is accounted for in the relative weighting applied to each retrieval.  
Compensation for the estimated amount of diurnal warming present in daytime observa-
tions is explored based on the application of simplified look-up tables derived from de-
tailed numerical models.  The merged products considered include both direct weighted 
pixel averages and a simplified optimal interpolation product.

Widder, E. A., Ocean Research & Conservation Assoc., Fort Pierce, USA, ewidder@
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THE IMPORTANCE OF STEALTH:  RECENT FINDINGS WITH THE EYE-IN-THE-
SEA DEEP-SEA OBSERVATORY
The Eye-in-the-Sea (EITS) observatory was designed to be acoustically quiet and to use 
far-red illumination to observe deep-sea animals unobtrusively.  The EITS has clearly 
demonstrated the critical importance of stealth in research ocean observatories.  Its use 
has revealed both animals and behaviors never seen before.  Additionally recordings of 
animal activity under different lighting conditions and in the presence or absence of differ-
ent sound-producing vehicles (ROVs and submersibles) have revealed to what extent tools 
for exploration bias observations.  Recent recordings made during a 2007 NOAA Ocean 
Exploration mission to deep waters around the Bahamas provide excellent additional ex-
amples of the importance of stealth.  During three 36 hr deployments, at 487, 548 and 694 
m, at least nine species of deep-sea shark were recorded.  A clear diurnal rhythm was ap-
parent with smaller sharks such as Squalus cubensis  seen during the day and larger sharks 
such as Hexanchus griseus at night.  Examples of recordings made of unusual behaviors 
will be shown including bottom-rooting by six-gill sharks and different swimming behav-
iors of barracudinas (Paralepididae) under red light as compared to white light.

Wiener, J. G., University of Wisconsin-La Crosse, La Crosse, USA, wiener.jame@uwlax.edu;
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WETLAND PROXIMITY AFFECTS METHYLMERCURY IN THE AQUATIC FOOD 
WEB OF CHEQUAMEGON BAY (LAKE SUPERIOR)
We examined the influence of wetlands and tributaries on concentrations of methyl-
mercury (MeHg) in the food web of Chequamegon Bay, a 167 km2 embayment on the 
south shore of Lake Superior.  Concentrations of MeHg in seston (1.8-11.4 ng/g), benthic 
macroinvertebrates (15-109 ng/g), and zooplankton (22-66 ng/g) were generally greater 
than those typically observed in open water sites of Lake Superior, but less than those in 
inland lakes of the region--a pattern also observed in small planktivorous (yellow perch) 
and benthivorous fish (Eurasian ruffe and johnny darter).  Within the Bay, concentrations 
of MeHg in surficial sediment, zooplankton, and fish were highest in tributary- and wet-
land-influenced sites.  Spatially, the concentration of MeHg in benthic macroinvertebrates 
increased concomitantly with increased exposure to organic matter from allochthonous 
(wetland and riverine) sources, as inferred from isotopic analysis of carbon.  These results 
indicate that Chequamegon Bay is a transitional zone, where the entry of MeHg into the 
aquatic food web is strongly influenced by proximity to terrestrial landscape features, 
particularly wetland environments.
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SEASONAL VARIABILITY OF BIOGEOCHEMICAL PROPERTIES AND WATER 
QUALITY WITHIN A COUPLED MODEL OF CHESAPEAKE BAY
Seasonal variability of biological and chemical properties of Chesapeake Bay is studied 
through application of a numerical ocean general circulation model with a fully coupled 
ecosystem. The physical model applied here is the Regional Ocean Modeling System 
(ROMS). The ecosystem model has been modified from the standard Fasham-type for-
mulation packaged as part of the ROMS distribution to include components that explicitly 
simulate the impact of river borne sediments, inorganic nutrients and dissolved organic 
matter. Wet and dry deposition of atmospheric nitrogen, spatio-temporal variation in 
phosphorus limitation and sediment resuspension have also been incorporated. Finally, 
dissolved oxygen is explicitly tracked, which allows for resolving the seasonal transition to 
denitrification within the water column and underlying benthos. In this initial application 
of the biogeochemical version of Chesapeake Bay ROMS (ChesROMS), results for 1999 
are presented and characterized with respect to available in situ observations obtained by 
the Chesapeake Bay Program. Through a series of sensitivity studies, the relative contribu-
tions made by each of the included leading order processes toward successfully realizing 
the Bayâ€™s seasonal biogeochemical evolution are assessed.

Wijffels, S. E., CSIRO Marine and Atmospheric Research, Hobart, Australia, Susan.
Wijffels@csiro.au

THE INTERANNUAL VARIABILITY OF THE INDONESIAN THROUGHFLOW
Twenty years of sustained repeat XBT measurements in the Indonesian Throughflow 
region are used to delineate the interannual variability of the Pacific to Indian interocean 
exchange. Geostrophic (relative to 700m) plus Ekman transports are examined across 3 
independent XBT lines. Interannual variability is greater than 5Sv and a large component 
is strongly correlated to remote wind forcing in the equatorial Indian and Pacific Ocean. 
The velocity response to Indian wind changes is very different compared to that for Pacific 
wind changes. Transports shall also be compared to those derived from the 3 years of 
direct velocity measurement attained through the INSTANT project.

Wild-Allen, K., CSIRO Marine & Atmospheric Research, Hobart, Australia, karen.wild-al-
len@csiro.au;

Feng, M., CSIRO Marine & Atmospheric Research, Perth, Australia, ming.feng@csiro.au
NUTRIENT SUPPLY TO THE WESTERN AUSTRALIAN SHELF
Recent estimates of nutrient supply to the continental shelf off Western Australia indicate 
that terrestrial and atmospheric inputs are small (<1%) compared to preliminary estimates 
of nitrogen derived from Leeuwin Current advection and eddy activity (8%) and seasonal 
upwelling along the shelf (7%).  By closure the budget suggested that 84% of primary pro-
duction was recycled on the shelf, thus, even considering the uncertainties in the offshore 
input estimates, the continental shelf off the west coast is primarily a recycling system.  
Elsewhere in the world similarly narrow shelves are typically export systems, however 
our preliminary budget suggests that just 7% of the shelf productivity is transported off-
shore and 5% exported to the deep ocean.  Ongoing fieldwork is focusing on the benthic 
pelagic coupling of the shelf to help constrain a 3D biogeochemical model of the system.  
Model skill is assessed against satellite and in-situ observations and the model is used to 
quantify the spatial and temporal dynamics of the continental shelf carbon and nitrogen 
biogeochemistry.           
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MEASURING TURBULENCE IN LOW ENERGY BOTTOM BOUNDARY LAYERS
Recent developments in using acoustic Doppler current profiler techniques for measuring 
turbulence are opening up new opportunities for the direct measurement of long time se-
ries of turbulent mixing processes. In this contribution we use data from lake environments 
to investigate the ability of  a structure function method  to resolve the low levels of  turbu-
lent dissipation in the water column. The results are compared with a more conventional 
approach through spectral fitting to the Kolmogorov -5/3 law.  In the two lakes considered 
forcing is by internal seiche motions ( ~2cm/s) induced by the wind.  Velocity profiles 
from Llyn Tegid (North Wales) clearly show the modal structure of these motions, with 
the observed decay rate providing a useful way of validating measurements of dissipation 
within the boundary layer.   An alternative validation, employed in studies in Lake Alpnach 
(Switzerland), is by comparing structure function dissipation estimates with estimates 
based on temperature microstructure. The measurements from both lakes demonstrate the 
potential of ADCPs to estimate low levels of turbulent dissipation ( ~ 10-6 W m-3 ).
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IMPACT OF IRON AVAILABILITY ON DIATOM VALVE STRUCTURE AND 
GRAZING PROTECTION
Iron limitation has been shown to increase the silica content of diatoms. To date, however, 
it remains unknown, if this results in an increased valve thickness and stability which might 
lead to a better grazing protection.  In the current study we investigated the effect of iron 
availability on the valve structure of the cosmopolitan diatom Coscinodiscus wailesii and 
the Southern Ocean species Fragilariopsis kerguelensis using scanning electron microscopy, 
confocal laser scanning microscopy and atomic force microscopy. We further analyzed the 
stability of the frustules for these two and the four additional species C. granii, Thalassiosira 
rotula, T. tumida and Porosira pseudodelicatula using micromanipulator techniques. While 
the valve thickness seemed to be unaffected by iron availability, a modified valve morphol-
ogy with significantly thicker interstriae was observed under iron limitation. These changes 
in valve structure resulted in an increased stability under iron limitation for all species 
investigated. Our results suggest a better grazing protection of diatoms growing under 
iron limitation. Therefore anthropogenic iron fertilization or changing iron availability over 
geological time scales might have a strong impact on the food web structure. 

Wilkerson, C. N., Hampton University, Hampton, USA, carissa.wilderson@pipeline.
hamptonu.edu

COMPARISON OF NEKTON UTILIZATION OF THREE INTERTIDAL HABITATS 
IN THE HAMPTON RIVER (CHESAPEAKE BAY, VA)
This study was conducted in the Hampton River; specifically along the campus of 
Hampton University, in order to better understand how fish utilize different habitats This 
River is easily accessible and allows for a comparison of three common habitats to be 
compared.  Hardened shoreline with no emergent vegetation, harden shoreline with parse 
emergent vegetation and depositional shoreline with parse emergent vegetation are three 
shoreline types that have been selected.  In the summer 2007, we compared the selected 
habitats in terms of urban influence and nekton utilization.  Three nets were used at each 
of the three selected sites with a total of nine nets that were deployed all at once.  They 
were suspended over the habitat prior to sampling with the use of a wooden frame.  The 
length of shoreline sampled was a 10m section with the net extending toward the high 
water level depending on the slope of the habitat.  Nekton were identified, counted and 
measured to determine utilization of the selected habitats.  The results contributed to the 
evaluation of the effects of shoreline modification in terms of fish utilization in urbanized 
tributary in the Chesapeake Bay.
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INFLUENCE OF THE SAN FRANCISCO OUTFLOW ON THE PRODUCTIVITY OF 
THE GULF OF THE FARALLONES
The San Francisco Estuary drains about 50% of the California watershed and is heavily ur-
banized with roughly 70 tons of N produced daily as effluent from wastewater treatment 
plants that employ secondary treatment, discharging primarily ammonium. There are 
considerable riverine inputs of nitrate and silicate. However, because of severe light limita-
tion of productivity and the inhibition of phytoplankton nitrate uptake by ammonium in 

the estuary, most N is exported out to the ocean. A portion of the estuarine outflow turns 
northward forming a buoyancy plume along the Marin coast, carrying high ammonium 
concentrations that will likely extend the zone of inhibition and result in low N and C 
production. We report here preliminary results of a series of cruises to the Marin coast to 
investigate the effect of the San Francisco outflow on the pattern of primary production in 
the adjoining Gulf of the Farallones.

Wilkin, J. L., Rutgers University, New Brunswick, USA, jwilkin@rutgers.edu;
Zavala-Garay, J., Rutgers University, New Brunswick, USA, jzavala@marine.rutgers.edu;
Arango, H. A., Rutgers University, New Brunswick, USA, arango@marine.rutgers.edu
PREDICTABILITY OF MESOSCALE VARIABILITY IN THE EAST AUSTRALIA 
CURRENT SYSTEM GIVEN STRONG CONSTRAINT DATA ASSIMILATION
Incremental, Strong constraint, 4-Dimensional Variational (IS4DVAR) data assimilation 
with ROMS (Regional Ocean Modeling System) is used to initialize an operational fore-
cast model of mesoscale variability in the East Australia Current. Observations assimilated 
are daily satellite SST, 7-day multi-satellite altimeter sea level anomalies, and XBT pro-
files from Volunteer Observing Ship transects of the Tasman Sea. The model uses open 
boundary data from NCOM and NOGAPS meteorological forcing. Control variables are 
initial conditions of a sequence of 1-week assimilation windows, and the model trajectory 
through each interval is deemed the best-estimate analysis for initializing the subsequent 
forecast. Using 2 years of analysis we generate a large set of multi-week forecasts, from dif-
ferent initial mesoscale states, with which to evaluate the system skill. To quantify forecast 
uncertainty, ensembles are produced using optimal perturbations computed from singular 
vectors of the ROMS Tangent Linear model. The data assimilation system has significant 
skill for forecasts up to 3 weeks. Forecast skill is enhanced, and uncertainty reduced, when 
empirical statistical subsurface pseudo-observations and/or so-called balance constraints 
are used to augment surface satellite data.

Willers, V., University of Victoria, Victoria, Canada, vwillers@uvic.ca;
Varela, D. E., University of Victoria, Victoria, Canada, dvarela@uvic.ca
EFFECT OF ZINC AVAILABILITY ON GROWTH RATE, CELL SIZE AND 
ELEMENTAL COMPOSITION IN A COASTAL AND AN OCEANIC DIATOM
Low dissolved Zn concentrations in marine waters can limit growth and productivity of 
phytoplankton as Zn is a required component of critical enzymes. We investigated the 
effect of Zn availability on growth rate, cell size, and macronutrient uptake and composi-
tion in the coastal diatom Skeletonema sp. and the oceanic diatom Thalassiosira oceanica. 
Under Zn limitation (pZn 11.46), Skeletonema sp. exhibited a decrease in maximum 
growth rate (60%), chlorophyll content (20%), biogenic silica content (50%), and an 
increase in the surface to volume (S/V) ratio (80%). In T. oceanica, Zn limitation (pZn 
12.58) was also responsible for a decrease in maximum growth rate (60%) and chlorophyll 
content (20%), but did not affect biogenic silica content or the S/V ratio. The elemental 
stoichiometry in Skeletonema sp. was 82C:4Si:9N:1P under Zn-limiting conditions com-
pare to 84C:13Si:12N:1P under Zn-replete conditions. Elemental quotas for T. oceanica 
were 51C:2Si:6N:1P under Zn-limitation and 71C:2Si:6N:1P under Zn-replete conditions. 
These laboratory experiments suggest that Zn availability in the oceans may affect the 
stoichiometry of nutrient uptake and the structure of phytoplankton assemblages.

William, T., University of Winnipeg, Winnipeg, Canada, willturk@hotmail.com;
Londry, K., University of Alberta, Calgary, Canada, londry@ualberta.ca;
Papst, M., Fisheries and Oceans Canada, Winnipeg, Canada, papstm@dfo-mpo.gc.ca
MICROBIAL ACTIVITY ASSOCIATED WITH SHALLOW POCKMARK GAS 
VENTS ON THE BEAUFORT SEA SHELF
A significant pockmark submarine feature on the Beaufort Shelf has been mapped. An 
assessment of the microbial community composition was ascertained by analyzing the 
fatty acid methyl ester (FAME) profiles of the phospholipds fatty acids (PLFA) extracted 
from the sediments. The total amount of FAME in the sediment cores was typical of 
marine ecosystems. In reference cores total FAME decreased with core depth. In contrast 
the maximum total FAME occurred at intermediate depths in cores from the pockmark 
feature. Principle component analysis revealed that the FAME distinguished the samples 
by site of origin. Each of the sites in the present study had different profiles then previously 
reported from other cold methane seep sites. In spite of the absence of the surfide-oxidizer 
mats observed at other seep sites, biomarker analysis suggested the presence of a more 
active sulfur cycle at the Beaufort pockmark site.

Williams, C. J., Florida International University, Miami, USA, clayton.williams@fiu.edu;
Jaffé, R., Florida International University, Miami, USA, jaffer@fiu.edu;
Jochem, F. J., Florida International University, Miami, USA, frank@jochemnet.de
SPATIOTEMPORAL PATTERNS IN MICROBIAL FATTY ACID COMPOSITION 
AND CARBON CYCLING IN A SEAGRASS ESTUARY
Seagrass estuaries are highly productive ecosystems that support diverse microbial com-
munities and complex carbon cycles. Generally, organic matter production in these estu-
aries is dominated by seagrass. Macroalgae, phytoplankton, and allochthonous terrestrial 
imports, however, also contribute to the organic matter pool, creating a mixed carbon 
pool of varying quality and quantity. Heterotrophic microorganisms residing in seagrass 
estuaries may preferentially target organic matter based on lability and/or abundance of 
the carbon source. Seasonal production, nutrient, and climatic processes influence carbon 
source availability and in part regulate microbial carbon cycling in seagrass estuaries. To 
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determine environmental regulations on carbon use and cycling in a seagrass estuary 
(Florida Bay, USA), fatty acid characterization of organic matter pools and compound 
specific stable isotopic biomarker methodologies were used. Fatty acid profiles and het-
erotrophic bacterial carbon sources were determined for pelagic, seagrass epibiontic, and 
sediment microbial communities over an annual seagrass production cycle. We hypoth-
esize that these results will support the importance of seagrass production to microbial 
carbon cycling in Florida Bay.

Williams, C. L., Scripps Institution of Oceanography, La Jolla, USA, clwillia@ucsd.edu;
Schillinger, G., Stanford University, Palo Alto, USA, georges@stanford.edu;
Paladino, F. V., Indiana Univeristy/Purdue University, Ft. Wayne, USA, paladino@ipfw.edu
INTERNESTING MOVEMENTS OF COSTA RICAN LEATHERBACK TURTLES
We deployed satellite tags to track the movements of 14 leatherback turtles at Parque 
Nacional Marino Las Baulas in Costa Rica during internesting intervals (eight to ten 
days between nesting events). Our goals were to determine (1) whether leatherbacks stay 
within the Las Baulas marine reserve during internesting intervals; (2) if there are any spe-
cific areas outside the marine reserve where leatherbacks aggregate; and, (3) if movement 
patterns change as the interesting interval progresses. No leatherbacks remained entirely 
within the marine reserve during the interesting interval. At the beginning of the interval, 
most turtles moved outside the marine reserve and many headed to the Gulf of Papagayo. 
Throughout the last three days of interesting, most turtles were within the marine reserve. 
Half of the turtles were in or near the Gulf of Papagayo during at least part of the interest-
ing interval. Our results suggest the current marine reserve should be expanded to further 
protect internesting leatherbacks.

Williams, E. J., University of Miami, Miami, USA, ewilliams@rsmas.miami.edu
WIN-WIN INFORMAL AND FORMAL EDUCATION OPPORTUNITIES AS PART 
OF A COMMERCIAL CRUISE LINE AND ACADEMIC PARTNERSHIP
In 2000, a cooperative agreement between Royal Caribbean Cruises, Ltd. and the 
University of Miami established two staffed laboratories aboard the 3400 passenger cruise 
liner, Explorer of the Seas, with comprehensive meteorological and oceanographic in-
strumentation.  Coincident with the laboratory operations, an informal public outreach 
component was incorporated into the onboard facilities which consists of a weekly onboard 
visiting scientist lecturer or researcher and interactive educational galleries. This unique 
combination research and education facility has the potential to reach 180,000 family vaca-
tioners annually and to provide training and education extension programs throughout the 
Caribbean region.  In addition to the ongoing public outreach, the program has provided a 
win-win scenario with the nearly 300 past visiting research scientists gaining valuable expe-
rience in public outreach and presentations.  Since the program inception, undergraduate 
education and K-12 teacher mentoring programs have been added as extensions to the 
original outreach component of the program at very low cost. The program continues to 
introduce innovation and quality educational opportunities through this partnership.  This 
presentation will attempt to evaluate and quantify the impact of five years of operation.

Williams, J. C., Hampton University Marine and Environmental Science, Hampton, USA, 
jeremy.williams2@pipeline.hamptonu.edu;

Czajkowski, K., University of Toledo Department of Geography and Planning and Lake 
Erie Center, Toledo, USA, KCzajko@utnet.utoledo.edu;

Hayase, R., University of Toledo Department of Geography and Planning , Toledo, USA, 
rumiko.hayase@gmail.com

IMPACTS OF LAND COVER AND USAGE ON WATER QUALITY IN WESTERN 
LAKE ERIE WATERSHEDS.
Land cover and usage classification were conducted on the Maumee and Sandusky water-
sheds for 2006 using ERDAS Imagine 9.1; Rock Creek and Honey Creek sub-watersheds 
classifications were extracted from the Sandusky watershed. Two accuracy assessment 
tests were performed overall accuracy and Kappa analysis. Water quality data was provid-
ed by the Water Quality Lab at Heidelberg College; concentrations of SS, TP, SRP, NO23, 
and TKN were analyzed over the 2006 growing season. Land cover accuracy tests were 
fair assessments for both watersheds; land usage accuracy tests were strong assessment 
for both watersheds, except for Sandusky’s cloud clover image which was fair assessment. 
The water quality data shows that flow has no correlation on concentrations of non-point 
source pollutants. Traditional Tillage has a higher impact on water quality degradation 
than Mulch and No Tillage. Soybeans have the highest impact on water quality degrada-
tion and corn has the lowest impact. Sub-watersheds had higher fluctuations of non-point 
source pollutants than the watersheds. Honey Creek sub-watershed and Sandusky water-
shed have a higher impact on water quality degradation than Rock Creek sub-watershed 
and Maumee watershed.

Williams, N. B., University of South Florida, St. Petersburg, USA, nwilliam@marine.usf.edu;
Pyrtle, A. J., University of South Florida, St. Petersburg, USA, apyrtle@marine.usf.edu;
Dixon, B., University of South Florida- St. Petersburg, St. Petersburg, USA, bdixon@stpt.

usf.edu
FINGERPRINTING DEPOSITED SEDIMENTS IN A TROPICAL ESTUARY: A 
GEOCHEMICAL APPROACH
Accelerated soil erosion is a major environmental issue world-wide.  Land use practices 
such as agriculture, urbanization and poor cultivation practices have contributed to the 
rapid loss of topsoil in the landscape.  Increased sediment inputs to coastal environments 

have the potential to not only alter natural ecosystem functions, but also facilitate the 
transportation and deposition of pollutants in these systems.  A step towards addressing 
issues associated with enhanced sedimentation rates in estuaries is to identify the poten-
tial source areas within associated watersheds.  In this study, sediment fingerprinting, a 
technique commonly used to identify sediment provenance was used to determine the 
origins of material in a tropical estuary.  Grain-size analyses, x-ray diffraction as well as 
gamma spectrometry provided signatures for the determination of sediments deposited in 
the estuary. Results of this study will contribute to a larger project, examining the relation-
ship between soil erosion in watersheds and sedimentation rates in the tropical estuaries 
in the island of Puerto Rico.  Additionally, insights provided may potentially lead to better 
management practices.

Williams, N. J., University of Miami, Miami, FL, USA, nwilliams@rsmas.miami.edu;
Graber, H. C., University of Miami, Miami, FL, USA, hgraber@rsmas.miami.edu;
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Lund, B., University of Miami, Miami, FL, USA, blund@rsmas.miami.edu
COMPARISON OF IN SITU SURFACE MEASUREMENTS OF NONLINEAR 
INTERNAL WAVES WITH THOSE OBTAINED FROM REMOTE SENSING
During the summer of 2006, a vast array of instruments was deployed east of the New 
Jersey coast in shallow water near the shelf break. The Nonlinear Internal Waves Initiative 
(NLIWI) was one component of an intensive set of measurements that included surface 
vessels, surface platforms, satellite and ship-based radar, and a variety of sub-surface 
moorings in an unprecedented attempt to characterize the internal wave field while 
simultaneously measuring acoustic propagation at a number of frequencies and using a 
number of signals. Among the surface measurements were those from Air Sea Interaction 
Spar (ASIS) buoys, which measured current, temperature, wave directional spectra, wind 
speed and direction, and a number of other parameters within 15 meters of the surface, 
at two locations, 11 km apart. Measurements from these platforms will be discussed and 
contrasted with simultaneous data from other measurements including ship and satellite-
based remote sensors.

Williams, R. G., Liverpool University, Liverpool, United Kingdom, ric@liv.ac.uk;
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THE ROLE OF ORGANIC NUTRIENTS IN SUSTAINING EXPORT PRODUCTION AND 
CLOSING NUTRIENT BUDGETS OVER THE SUBTROPICAL NORTH ATLANTIC
Over the subtropical North Atlantic, there are two long standing questions as to how 
export production is sustained and how nutrient budgets are closed?  These questions are 
addressed through a combination of field cruises in 2004 and 2005, and applying coupled 
circulation-nutrient and inverse models. The surveys found elevated dissolved organic ni-
trogen (DON) and phosphorus (DOP) in the surface waters in the tropics, associated with 
upwelling zones. The modelling study suggests that the transport and recycling of DOP is  
important in sustaining export production, particularly over the eastern side of the basin,  
accounting for up to 70% of the necessary phosphorus supply;  DON is less important 
due to its refractory content. The inverse model is applied to sections along 26N and 36N, 
which reveals an overall southwards transport of inorganic nutrients linked to the over-
turning. Between the sections, the transports imply a net loss of nitrate and phosphate. 
This loss is partially offset by the northwards transport of DON and DOP from the trop-
ics, as well as augmented by smaller atmospheric inputs of nitrogen and phosphorous.

Williams, S. B., The University of Sydney, Sydney, Australia, s.williams@cas.edu.au;
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ADVANCES IN AUTONOMOUS BENTHIC SURVEYING AND 
CHARACTERIZATION OF BENTHIC HABITATS
Our research is focused on delivering advanced tools for marine scientists mapping and 
characterizing benthic habitats. Autonomous Underwater Vehicles (AUVs) can provide 
high-resolution, geo-referenced imagery of the benthos. While the imagery itself is use-
ful for qualitatively characterising habitat composition, the volume of data can become 
unwieldy when trying to extract summary statistics. For AUVs to become truly relevant 
to benthic ecologists will require consistent, high-resolution, geo-referenced 3D repre-
sentations of the environment, and automated extraction of meaningful spatial patterns 
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that can be related to underlying processes of interest.  We are pursuing three areas of 
research to make autonomous marine systems useful in this context: 1) Terrain-aided and 
self-consistent mapping and navigation using stereo imagery and acoustic multibeam data. 
2) Automated and semi-automated interpretation and classification of visual, acoustic 
and chemical data to produce estimates of distribution and abundance. 3) Repeatable and 
adaptive surveys based on 1) and 2) to enable change detection and efficient and/or ex-
ploratory surveys respectively. We present details of these research areas and results from 
surveys on the Great Barrier Reef and Ningaloo Reef in Australia.

Williams, S. Y., Dauphin Island Sea Lab, Dauphin Island, USA, savannahywilliams@yahoo.com;
Fodrie, F. J., Dauphin Island Sea Lab, Dauphin Island, USA, jfodrie@disl.org;
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NURSERY ORIGINS OF ADULT GRAY AND LANE SNAPPERS IN THE NORTHERN 
GULF OF MEXICO: THE CONTRIBUTION OF DIFFERENT SEAGRASS MEADOWS 
TO FISHERY PRODUCTION
Elevated densities of subtropical species such as juvenile gray (Lutjanus griseus) and 
lane (L. synagris) snapper have recently been recorded in many northern Gulf of Mexico 
(GOM) seagrass beds. It remains uncertain to what extent these potential nurseries may 
contribute to adult biomass on offshore reefs in the northern GOM. Based on seagrass 
habitat availability and relative densities of  juveniles observed during trawl surveys, the 
Chandeleur Islands, Mississippi Sound, Mobile Bay and Florida Bays (Perdido to St Joe 
Bay) should contribute 68%/65%, >1%/1%, >1%/0%, and 32%/34%, of advancing gray/lane 
snapper to adult stocks, respectively. Based on juveniles taken from potential seagrass 
nurseries, the chemical composition of juvenile snapper otoliths provide distinct regional 
signatures necessary to generate a chemical atlas for determining the nursery origin(s) of 
adult fish. Discriminate function analysis, based on Mg, Mn (gray snapper), Sr (lane snap-
per), and Ba concentrations in fish otoliths, correctly classified 84% (gray) and 75% (lane) 
of juveniles to their collection location. Understanding fishery contribution of specific 
seagrass beds should help conserve these fishery resources.

Williams, W. J., Institute of Ocean Sciences, Victoria, Canada, williamsbi@pac.dfo-mpo.
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Ingram, R. G., deceased, Canada
WIND-DRIVEN UPWELLING DUE TO ISOBATH DIVERGENCE ON THE 
MACKENZIE SHELF
Cape Bathurst is at the northeastern end of the Mackenzie Shelf in the southeast-
ern Beaufort Sea where steep bathymetry into Amundsen Gulf and the relatively flat 
Mackenzie Shelf create strong isobath divergence. Hydrographic and satellite data show 
upwelling of nutrient-rich, Pacific-origin water to the surface near Cape Bathurst when 
surface-stress is upwelling-favorable for the Mackenzie Shelf.  Benthic samples show high 
numbers and diversity of organisms which suggests that the nutrients brought to the sur-
face allow additional primary production in the region that ultimately feeds the benthos. 
The enhanced upwelling is shown to be forced by the adjustment of along-shelf flow to the 
strong isobath divergence at the Cape.  We show data from a recent hydrographic survey 
during an upwelling event and results from a process-oriented numerical model designed 
to determine the non-linear and stratified dynamics of the upwelling.
Comparison is made with other upwelling sites on the Mackenzie Shelf.
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DO ULTRAVIOLET (UV) TOLERANCE AND PHOTOENZYMATIC REPAIR VARY 
ACROSS TROPHIC LEVELS FROM BACTERIA AND PHYTOPLANKTON TO 
ZOOPLANKTON AND FISH?
The size, mobility, and trophic position of an organism may influence the extent to which 
it can utilize different defenses against changes in potentially damaging UV radiation. We 
used a specialized phototron that separates out photorepair wavelengths from shorter 
more damaging UV-B wavelengths to examine overall UV tolerance as well as the relative 
contribution of photoenzymatic repair (PER) to UV tolerance in  a range of aquatic organ-
isms. UV tolerance varied among species with LE50 values ranging from less than 20 to 
over 350 KJ m-2. The contribution of PER to UV tolerance ranged from less than 10% in 

two benthic invertebrates to over 90% in a bacterium and a protozoan. Neither UV toler-
ance nor the prevalence of PER showed any consistent relationship to organism body size. 
In most taxa the overall level of UV tolerance was less than the equivalent of a single day 
of exposure during summer solstice, suggesting that either acclimation or a daytime ref-
uge in deeper or shaded waters is necessary to avoid high levels of mortality in low DOC 
systems even under current UV exposure conditions.

Willis, J. K., Jet Propulsion Laboratory, Pasadena, USA, joshua.k.willis@jpl.nasa.gov
MONITORING THE ATLANTIC MERIDIONAL OVERTURNING CIRCULATION 
USING A COMBINATION OF ALTIMETER AND ARGO DATA
In the far North Atlantic, at latitudes north of the boundary current separation, much of 
the meridional overturning circulation is confined to the ocean interior.  Away from the 
steep ocean boundaries, the Argo array of profiling floats provides absolute velocity at 
depth and hydrographic data from the surface to 2000 m.  By combining float data with 
altimeter data, sampling error can be reduced and accurate estimates of time-averaged, 
three-dimensional geostrophic velocity can be determined.  In the far North Atlantic, such 
velocity estimates provide a de facto estimate of the upper, northward flowing limb of the 
overturning circulation.  Results from an estimate of the three-dimensional velocity field 
in the far North Atlantic will be presented, along with inferred estimates of the overturn-
ing and net northward heat transport for the period from 2003 to 2007.

Willis, Z. S., Dept of Commerce, NOAA/NOS, Silver Spring, USA, zdenka.s.willis@noaa.gov
NOAA AND IOOS
The Integrated Ocean Observing System (IOOS) is a nationally important infrastructure 
that will enable many different users to characterize, understand, predict and monitor 
changes in coastal and ocean environments and ecosystems.  This infrastructure is critical 
to understanding, responding and adapting to the effects of severe weather, global-to-
regional climate variability, and natural hazards.  NOAA owns and operates much of the 
coastal and ocean observing and data distribution infrastructure.  In December 2006, 
NOAA decided to standup an IOOS Program Office that will provide a central focal point 
for IOOS activities within NOAA and with our regional and other federal partners.  In the 
near-term NOAA will concentrate on developing a data integration framework.  A fully 
operational data integration framework will take significant time to develop.  Education 
is a cross cutting thread throughout IOOS.  The value of ocean education cannot be 
overstated.  IOOS can bring ocean observing into the classroom, which will allow a better 
understanding of importance of the ocean and make the ocean more than just a deep blue 
mystery. 

Willoh, K., SRI International, Menlo Park, USA, kevin.willoh@sri.com;
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TURBULENT BORE WAVE EVOLUTION: COMPARATIVE RESULTS FOR A NON-
BARRED AND BARRED BEACH
Turbulent bore waves formed after wave breaking on beaches have been studied in the 
field with natural incident waves and in laboratory wave tanks for monochromatic and 
realistic wave spectra.  We extend our previous research on the subject of turbulent bore 
evolution by adding a bar to the 1:25 sloped linear beach previously in use in the Max 
Hammond Wavetank at SRI, and performing detailed spectral investigations into the 
phase evolution and energy transfer for differing wave initial conditions. We study tur-
bulent bore evolution to examine a simplified example for non uniform beaches, a beach 
with a bar.  We study the evolution of differing initial wave spectra in detail, to determine 
the effects of the bar on the overall behavior of the incident wave field, focusing on the 
resulting turbulent bores.  We test scalings derived from our uniform slope bottom results 
to determine their applicability to non uniform bottom profiles, and develop new scal-
ings based on our current results. We investigate breaking wave harmonic structure for 
uniformly sloped and simply barred bottom profiles.  We investigate the differing evolu-
tionary paths to breaking of spilling and plunging waves in the spectral domain using a 
bispectral approach, wherein we estimate the bispectra for the evolving waves and from 
that extract energy transfer estimates, which are compared for the differing breaker types 
to determine if any underlying differences exist.

Wilson, A. M., University of South Carolina, Columbia, SC, USA, awilson@geol.sc.edu;
Huettel, M., Florida State University, Tallahassee, FL, USA, mhuettel@ocean.fsu.edu;
Klein, S., Colorado State University, Fort Collins, CO, USA, sklein@engr.colostate.edu
ESTIMATING THE PERMEABILITY OF COASTAL AND SEAFLOOR SANDS
Knowledge of the permeability of coastal sediments is required for understanding sub-
marine groundwater discharge (SGD) and porewater transport, but studies of marine 
sediments typically report grain size analyses and porosity rather than permeability. Here 
data from 39 studies were used to assess one family of empirical expressions linking per-
meability to grain size for clean sands from coastal environments. All samples fell between 
2x10-12 and 4x10-10 m2, and the empirical expressions estimated sediment permeability to 
within an order of magnitude or less, depending on the sedimentary environment (inter-
tidal, near-shore, continental shelf ). Core-scale permeameter tests produce permeabilities 
up to 1.5 orders of magnitude lower than field-scale hydraulic tests. In-situ probe tests 
agreed well with permeameter tests, suggesting that coring does not alter permeability 
significantly. Empirical estimates of permeability based on grain size are not appropriate 
for heterogeneous sediments, for example settings that include clay lenses or other layers 
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of different permeabilities. Because layering is very common in coastal and shelf environ-
ments, it is recommended that permeability measurements be routinely included on 
undisturbed samples when characterizing sedimentological properties of these deposits.

Wilson, B. A., University of Massachusetts, Boston, Boston, USA, bawilson13@gmail.com;
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Cantwell, M., US EPA, Narragansett, USA, cantwell.mark@epamail.epa.gov
TRICLOSAN: LONG-TERM TRACER FOR SEWAGE EFFLUENT IN ESTUARINE SYSTEMS
Pharmaceutical and personal-care products (PPCPs) and their degradation products are 
introduced into the environment through sewage effluent. Once such PPCP, Triclosan, 
undergoes photodegradation and has an affinity for adsorbing onto organic rich particles 
in aquatic systems. We can show Triclosan at a mean concentration of 30-35ng/g by 
site (total range 3-70ng/g) from the George Washington Bridge to the open harbor. This 
includes a) monthly deposition (determine by Iodine-131 in surface sediments) b) short-
term deposition (determined by Beryllium-7) of over the last 10 months at depths up to 
10cm, and c) yearly retention times with deeper cores up to 40cm in depth. We can also 
show that the variance within cores is not due to degradation processes, but rather can 
be explained by the physical dynamics of the system. Triclosan may prove to be a modern 
tracer for sewage effluent and a suit of anthropogenic compounds released annually.

Wilson, C., NOAA/NMFS/SWFSC ERD, Pacific Grove, USA, cara.wilson@noaa.gov
NITROGEN FIXATION HOTSPOTS?  AREAS OF PERSISTENT SUMMER 
CHLOROPHYLL BLOOMS IN THE OLIGOTROPHIC GYRES
Chlorophyll blooms consistently develop in the oligotrophic NE Pacific in late sum-
mer, isolated from both land masses and any sources of higher chlorophyll waters. The 
environment and timing of the blooms are conducive to nitrogen fixers, which require a 
relatively stable water column. A better understanding of the ubiquity of summer chlo-
rophyll blooms could improve our estimate of the global nitrogen fixation rate. Here, 
global SeaWiFS chlorophyll data from 1997-2007 are examined, and similar blooms are 
found to occur in five other areas within the oligotrophic gyres. Two of these are regions 
where blooms have been previously identified: the SW Pacific and off the southern tip of 
Madagascar. Previously unnoticed summer blooms are also identified: the NE and SW 
Atlantic and in a band along 10°S in the Indian Ocean. There is considerable variation in 
the intensity and frequency of blooms in the different regions. Similarities and differences 
between the location of the summer chlorophyll blooms and estimates of the global distri-
bution of nitrogen fixation will be made.

Wilson, C. A., Boston University, Boston, USA, cwilson2@bu.edu;
Hughes, Z. J., Boston University, Boston, USA, zoeh@bu.edu;
FitzGerald, D. M., Boston University, Boston, USA, dunc@bu.edu;
Mahadevan, A., Boston University, Boston, USA, amala@bu.edu;
Pennings, S. C., University of Houston, Houston, USA, spennings@uh.edu
PHYSICAL AND ECOLOGICAL INTERACTIONS IN CREEK HEADWARD EROSION.
The Santee River Delta in South Carolina is the largest deltaic complex on the east coast 
of the United States and is characterized by extensive tidal wetlands. Measurements from 
geo-rectified aerial photographs indicate that Santee saltmarshes contain numerous, 
relatively short tidal creeks that are eroding headward at a rate of 2 m/yr. These creeks, 
which average 100 m in length and 1-2 m in width, terminate in a dendritic structure on 
the marsh platform. Current velocity measurements, geotechnical sediment analyses, and 
field observations of vegetation density and crab activity suggest that creek organization is 
primarily a function of marsh topography and that creeks are initiated at marsh edges and 
gradually erode toward the interior of the marsh. We hypothesize a positive feedback ex-
ists between crab burrowing and Spartina alterniflora dieback. Tidal flow exceeds 15 cm/s 
across the marsh platform and 40 cm/s in tidal creeks. Unvegetated, bioturbated sediment 
at creek heads is susceptible to erosion by tidal currents. We are exploring the impact of 
accelerated sea-level rise and attendant increasing flooding and draining of the marsh 
platform on the dissection of the marsh.

Wilson, G., Oregon State University, Corvallis, OR, USA, gwilson@coas.oregonstate.edu;
Ozkan-Haller, H. T., Oregon State University, Corvallis, OR, USA, ozkan@coas.oregon-

stae.edu;
Holman, R., Oregon State University, Corvallis, OR, USA, holman@coas.oregonstate.edu
MODEL VALIDATION FOR 2D SURF-ZONE CIRCULATION
In this study we investigate the ability of a depth- and phase-averaged (2DH) numerical cir-
culation model (ShoreCirc), forced with a spectral wave model (SWAN), to predict measured 
alongshore currents during the SandyDuck 1997 experiment.  The SandyDuck experiment 
provided a long (~months) continuous and spatially-extensive time series of observations, 
allowing for a comprehensive model-data comparison over a variety of field conditions.  We 
will assess model skill through the duration of the experiment, including several days where 
the observed circulation was significantly alongshore-nonuniform.  During these nonuniform 
cases the 2DH equations of motion are often assumed to be accurate, but the literature is 
relatively lacking in field comparisons.  Indeed, preliminary results show that these more 
complicated flows tend to be poorly predicted.  We address specific causes for model error, 
and attempt to justify the use of 2DH models for surf-zone forecasting.

Wilson, S., NOAA NESDIS, Silver Spring, MD, USA, stan.wilson@noaa.gov;
Chambers, D., University of Texas, Austin, TX, USA, chambers@csr.utexas.edu;
LaBrecque, J., NASA HQ, Washington, DC, USA, John.LaBrecque@nasa.gov;
Merrifield, M., University of Hawaii, Honolulu, HI, USA, markm@soest.hawaii.edu;
Miller, L., NOAA NESDIS, Silver Spring, MD, USA, Laury.Miller@noaa.gov;
Neilan, R., JPL, Pasadena, CA, USA, ruth.neilan@jpl.nasa.gov;
Thomas, R., EG&G, Wallops Flight Facility, Wallops, VA, USA, robert_thomas@hotmail.com;
Wahr, J., University of Colorado, Boulder, CO, USA, wahr@longo.colorado.edu;
Willis, J., JPL, Pasadena, CA, USA, jwillis@pacific.jpl.nasa.gov
MONITORING GLOBAL SEA LEVEL RISE AND ITS CAUSES
Improving our understanding of sea-level rise and variability, as well as reducing associated 
uncertainties, depends on the availability of adequate observations - an issue addressed at a 
recent WCRP Workshop (http://wcrp.ipsl.jussieu.fr/Workshops/SeaLevel/).  While recog-
nizing the need for new systems, this talk focuses on consensus requirements developed at 
the Workshop for existing systems to collect sustained, systematic observations. These in-
clude those directly observing sea level - the Jason satellite altimeters and GLOSS network 
of ~300 tide gauges.  To estimate the change in sea level due to an increase in ocean volume 
(e.g., thermal expansion), the Argo array of profiling floats observes the upper-ocean in 
ice-free areas.  To estimate that due to an increase in ocean mass (e.g., melting ice caps 
& glaciers), GRACE observes the time-varying gravity field. Additional systems observe 
changes in ice sheet & glacier topography and thickness - satellites utilizing radar and laser 
altimeters, complemented by aircraft and in situ observations.  All of these measurements 
require a robust and stable International Terrestrial Reference Frame.  Once launched, 
GOCE will observe the time-invariant gravity field to determine the precise geoid.

Wilson, S. E., Virginia Institute of Marine Science, Gloucester Point, USA, sewilson@vims.edu;
Steinberg, D. K., Virginia Institute of Marine Science, Gloucester Point, USA, debbies@

vims.edu;
Chu, F. L., Virginia Institute of Marine Science, Gloucester Point, USA, chu@vims.edu;
Bishop, J. K., EO Lawrence Berkeley National Laboratory, Berkeley, USA, JKBishop@lbl.gov
CHARACTERIZATION OF ZOOPLANKTON DIET AND PARTICLE FEEDING IN 
THE MESOPELAGIC ZONE USING FATTY ACID LIPID BIOMARKERS
Mesopelagic food webs are poorly understood, although it is hypothesized that consump-
tion of sinking particles and carnivory are essential feeding modes. We used fatty acid (FA) 
biomarkers to characterize zooplankton diet and large particle composition in the meso-
pelagic zone (150-1000 m) at two contrasting time-series sites in the subarctic (K2) and 
subtropical (ALOHA) Pacific ocean. Total fatty acid concentration was 14 times higher 
in zooplankton tissue at K2, largely due to FA storage by seasonal vertical migrators. Fatty 
acids specific to diatoms, dinoflagellates, and bacteria measured in zooplankton implied 
more diatom-derived food sources at K2 vs. more dinoflagellate- and bacteria-derived 
food sources at ALOHA. These FAs were also found in similar proportions in particles at 
all measured depths, evidence that mesopelagic zooplankton consume sinking particles. 
Carnivory indices increased significantly with depth at ALOHA, and exhibited distinct 
peaks at K2, representing an increase in dependence on other zooplankton for food. This 
comparison of zooplankton and particle FA biomarkers between contrasting environ-
ments will help our understanding of how variations in particle repackaging and carnivory 
can affect the biological pump.

Wimmer, W., National Oceanography Centre, Southampton, Southampton, United 
Kingdom, w.wimmer@soton.ac.uk;

Donlon, C. J., Met Office, Exeter, United Kingdom, craig.donlon@metoffice.gov.uk;
Robinson, I. S., National Oceanography Centre, Southampton, Southampton, United 

Kingdom, isr@noc.soton.ac.uk
VALIDATION OF AATSR USING THE ISAR RADIOMETER - RESULTS SINCE 2004 
AND A NEW APPROACH FOR A MATCH-UP QUALITY INDICATOR.
The Infrared Sea surface temperature Autonomous Radiometer (ISAR) was specifically 
developed for the validation of satellite SSTskin temperature data products, in particular 
for the Advanced Along Track Scanning Radiometer (AATSR). Two ISAR instruments 
have, since March 2004, been deployed on a continuous (one on, one off) basis on the 
P&O ferry M/V Pride of Bibao, which sails between Portsmouth (UK) and Bilbao (Spain) 
on a 3 day repeat cycle. A number of ancillary measurements, such as wind speed, short 
wave radiation, long wave radiation, air temperature and humidity are recorded.  In pre-
senting the validation results since 2004, we shall discuss the error budget associated with 
match-ups from a moving platform. A novel quality indicator will be specified, using both 
ancillary and satellite data. This is proposed as a robust and objective way for specifying 
the quality of each match-up, which is necessary in order to refine the quality assessment 
of the data products for AATSR.

Winant, C., Scripps Institution of Oceanography, La Jolla, USA, cwinant@ucsd.edu
TIDAL CIRCULATION IN A STARTIFIED ESTUARY
The three-dimensional tidal circulation in an elongated two-layer basin is described with a 
linear model on the f-plane. Rotation alters the flow by introducing a lateral circulation of 
comparable magnitude to the axial flow.  In a two layer system, fluctuations at the interface 
are driven by convergences of the lateral flow noted above, with the result that in certain 
cases the interfacial amplitude can be much larger than the amplitude of the free surface, 
and the resulting current field can be quite different from the case without stratification
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Winant, C. D., University of Florida, Gainesville, FL, USA, metalchloe@gmail.com;
Valle-Levinson, A., University of Florida, Gainesville, FL, USA, arnoldo@ufl.edu
OBSERVATIONS OF WAVE- AND WIND-INDUCED REYNOLDS STRESSES IN A 
WINDY BAY
Observations of current velocities and pressure were obtained at fixed locations in a windy 
bay in order to determine the spatial distribution of Reynolds stress in the water column 
and its temporal variability.  Measurements were obtained over a fortnight in Bahia 
Concepcion, Mexico in January 2005.  The observation period was characterized by sea-
breezes with peaks around 10 m/s and wave periods typically less than 5 seconds.   The 
maximum Reynolds stresses were restricted to the upper 2-3 meters near the surface.  The 
variability of the Reynolds stresses associated with these observations is described in the 
context of theoretical results of wave-induced and wind-driven flows.  The theory shows 
that high-frequency wave fields produce shear stresses due to the earth’s rotation of the 
same order of magnitude as the wind stress, and should be included in the total stress.

Windom, H. L., Skidaway Institute of Oceanography, Savannah, USA, herb.windom@skio.
usg.edu;

Niencheski, L. F.,  Fundacao Universidade Federal Rio Grande, Rio Grande, Brazil, dqm-
hidro@furg.br

TRACE ELEMENT BEHAVIOR IN A FRESHWATER-SEA WATER MIXING ZONE 
WITHIN PERMABLE  SEDIMENTS
Sandy barriers developed during the Holocene transgressing sea are common features of many 
coastal regions throughout the world and often restrict the flow of continental runoff to the 
ocean. One such area is along the Southern coast of Brazil where an ca. 600 km barrier has 
created the Mirim-Patos Lagoon system, the largest in South America. Because of the limited 
surface connection of the lagoon system to the ocean, a substantial fraction of the regional fresh-
water runoff is transported through the permeable sands of the barrier within which freshwater 
and seawater mix. Groundwater samples collected from well points along an approximately 
300 km length of the barrier indicates that freshwater and sea water mix within a narrow band 
beneath the ocean beach. Concentrations of Ba, Cd, Co, Cu, Fe, Mn, Mo, U and V, relative to 
salinity within the sediments pore waters, exhibit considerably different behaviors from similar 
relationships observed for surface water. Results suggest that a combination of redox conditions 
and residence time are the controlling factors in producing this different behavior.

Wingard, C. E., Oregon State University, Corvallis, USA, cwingard@coas.oregonstate.edu;
Cowles, T. J., Oregon State University, Corvallis, USA, tjc@coas.oregonstate.edu;
Pierce, S. D., Oregon State University, Corvallis, USA, spierce@coas.oregonstate.edu;
Desiderio, R. A., Oregon State University, Corvallis, USA, desi@coas.oregonstate.edu
WRINKLES IN SPACE AND TIME: PATTERNS OF PLANKTONIC THIN LAYERS 
AND VELOCITY SHEAR IN COASTAL SYSTEMS
High-resolution vertical profiles of hydrographic and bio-optical properties permit the 
detection of planktonic thin layers in relation to local velocity gradients.  The spatial extent 
and persistence of such layers can have considerable impact on local ecosystem dynam-
ics.  We use our extensive dataset of over 2000 such profiles from Monterey Bay, CA, the 
Oregon continental shelf, and Orcas Island, WA, from 5 different summers (1997, 1998, 
2004, 2005, 2006), to characterize the spatial and temporal patterns of planktonic thin 
layer occurrence and persistence in relation to local velocity gradients.   We have found 
that planktonic thin layers in these coastal regions occur over a range of temporal scales 
(minutes to hours) and spatial scales (kilometers to 10s of kilometers).  We present these 
results in the context of the wind and/or tidal forcing of localized vertical mixing, which 
defines the threshold conditions for thin layer persistence in these coastal areas.

Wingard, G. L., U.S. Geological Survey, Reston, USA, lwingard@usgs.gov;
Cronin, T. M., U.S. Geological Survey, Reston, USA, tcronin@usgs.gov
APPLICATION OF PALEOECOLOGY TO THE 50-YEAR EVERGLADES 
RESTORATION PLAN AND BEYOND
Paleoecologic data from sediment cores in Biscayne Bay, Florida Bay and southwestern coastal 
Florida are being compiled to examine anthropogenic and natural change in the south Florida es-
tuarine ecosystem.  These data provide restoration planners with information needed to set targets 
and performance measures for the estuaries.  The Comprehensive Everglades Restoration Plan, 
however, does not factor sea-level rise into the 50-year planning cycle.  Analyses of faunal remains 
in cores from the three estuarine regions of south Florida indicate that relative sea level has been 
rising over the last 1000 years or more, confirming earlier studies.  Additional dating is required 
to determine the exact timing of this change and whether it was due to sea-level rise, decreases in 
freshwater supplied to the estuaries, or a combination of the two.  Nevertheless, the highest eleva-
tion in south Florida today is ~ 2.5 meters above sea level, and even conservative estimates project 
a rise of 40 cm over the next century. Thus, it is critical to establish the patterns, causes and impacts 
of rising sea level and factor them into restoration planning.

Winguth, A., University of Texas at Arlington , Arlington, USA, awinguth@uta.edu;
Tjiputra, J. F., University of Bergen, Bergen, Norway, jftjiputra@gmail.com
SENSITIVITY OF THE CARBON CYCLE IN MARINE ECOSYSTEMS TO CLIMATIC 
CHANGES - AN ADJOINT APPROACH
The carbon fluxes and storage in the euphotic zone in a carbon cycle model are analyzed with 
an inverse method. Results from an adjoint three-dimensional carbon cycle model including 
ecosystem dynamics indicate that in the North Atlantic changes in the seasonal pCO2 are pre-

dominantly controlled by DIC variations, and changes in the North Pacific are correlated about 
equally to changes in temperature and in DIC, whereas in the Southern Ocean more non-linear 
processes control the pCO2. For the biological components, the air-sea CO2  flux is sensitive to 
zooplankton grazing parameter. The grazing parameter regulates the phytoplankton biomass in 
the surface, thus controlling the biological production and the uptake of dissolved inorganic car-
bon for photosynthesis. The implications of the findings will be analyzed in respect to changes in 
the carbon cycle in the past and future, particular during warm climates.

Winsor, K., Smith College/ Woods Hole Oceanographic Institution, Woods Hole, USA, 
kelsey.winsor@gmail.com;

McManus, J. F., Geology & Geophysics Department, Woods Hole Oceanographic 
Institution, Woods Hole, jmcmanus@whoi.edu

BENTHIC FORAMINIFERAL MG/CA TEMPERATURE RECORD OF THE MIS 12-11 
GLACIAL CYCLE: IMPLICATIONS FOR CLIMATE VARIABILITY AND SEA LEVEL
To evaluate cause of decreased climate variability during interglacial relative to glacial 
periods, we used plasma mass spectrometry to analyze Mg/Ca in shells of benthic 
foraminifera Cibicidoides wuellerstorfi and Uvigerina sp. from the tropical Pacific and 
tropical Atlantic. We then applied Elderfield et al. (2006) and Martin et al. (2002)’s Mg/Ca 
temperature calibrations to reconstruct bottom water temperature (BWT) records over 
the marine isotope stage (MIS) 12 to 11 glacial cycle. Calibrated Uvigerina sp. tempera-
tures for the Pacific site show a 4°C temperature change. These records reveal deep ocean 
warming occurred while bottom water δ18O values were close to a climate-variability 
threshold of 3.5‰. Interglacial BWT averaging 2.75°C indicates relatively low δ18O values 
during MIS 11 are due primarily to warmer temperatures than today, as opposed to higher 
sea level. Cibicidoides wuellerstorfi Mg/Ca for the Pacific site is not dominated by tem-
perature. Both Cibicidoides wuellerstorfi and Uvigerina sp from the Atlantic show BWT 
increase several thousand years before rapid increase in δ18O. Unreasonable amplitudes 
of calibrated Atlantic temperatures, particularly for Uvigerina sp, require consideration of 
additional variables during calibration.

Wirth, A., LEGI, Grenoble, France, achim.wirth@hmg.inpg.fr;
Verron, J., LEGI, Grenoble, France, jacques.verron@hmg.inpg.fr
ESTIMATION OF FRICTION PARAMETERS AND LAWS IN 2D SHALLOW-WATER 
GRAVITY CURRENTS ON THE F-PLANE, BY DATA ASSIMILATION
A 1.5 layer shallow water model and an ensemble Kalman filter are used to evaluate the feasi-
bility of estimating friction parameters and determining friction laws of oceanic gravity cur-
rents. The two friction laws implemented are a linear Rayleigh friction and a quadratic drag 
law. We demonstrate that the assimilation scheme rapidly estimates the total frictional force 
where as the distinction between the two laws is evolving on a slower time scale. Parameter 
estimation can in this way choose between different parametrisations and determine the 
physical laws of nature rather than only act as a technical tool adjusting parameters.

Wishner, K. F., University of Rhode Island, Narragansett, USA, kwishner@gso.uri.edu;
Gelfman, C., University of Rhode Island, Narragansett, USA, cgelfman@gso.uri.edu;
Gowing, M. M., University of California, Santa Cruz, Santa Cruz, USA, marcia_gowing@

hotmail.com;
Outram, D. M., University of Rhode Island, Narragansett, USA, doutram@gso.uri.edu;
Rapien, M., University of Rhode Island, Narragansett, USA, mrapien@gmail.com;
Williams, R., University of Rhode Island, Narragansett, USA, rwilliams@gso.uri.edu
VERTICAL ZONATION AND DISTRIBUTIONS OF CALANOID COPEPODS THROUGH 
THE LOWER OXYCLINE OF THE ARABIAN SEA OXYGEN MINIMUM ZONE
We provide the first comprehensive analysis of calanoid copepod vertical zonation and com-
munity structure at midwater depths (300-1000 m) through the lower oxygen gradient (oxy-
cline) (0.02 to ~0.3 ml/L) of an Oxygen Minimum Zone (OMZ).  Zooplankton were collected 
in day and night vertically-stratified MOCNESS tows during the JGOFS Arabian Sea study. 
Based on calanoid species zonation, three unique subzones with specialized community 
interactions occurred through the lower oxycline.  These subzones were termed  the OMZ 
Core, the Lower Oxycline, and the Sub-Oxycline. The calanoid community was most diverse 
in higher oxygen, but species rank order of abundance was similar in the Lower Oxycline and 
Sub-Oxycline.  No diel vertical migration at these midwater depths was observed.  A com-
mon oxycline species was detritivorous. Vertical zonation of copepods through the lower 
OMZ oxycline is a complex interplay between physiological limitation by low oxygen, poten-
tial predator control, and potential food resources.  Pelagic OMZ and oxycline communities, 
and their ecological interactions in the water column and with the benthos, may become 
more widespread in the future ocean, if global warming increases OMZ extent.

Wisniewski, G. L., Nova Southeastern University - Oceanographic Center, Dania Beach, 
USA, wgabriel@nova.edu;

Hirons, A. C., Nova Southeastern University - Oceanographic Center, Dania Beach, USA, 
hirons@nova.edu;

Soloviev, A. V., Nova Southeastern University - Oceanographic Center, Dania Beach, 
USA, soloviev@nova.edu

ABUNDANCE AND DISTRIBUTION OF TWO IMPORTANT DECAPOD LARVAL 
SPECIES, CALLINECTES SAPIDUS AND MENIPPE MERCENARIA, IN THE GULF 
STREAM OFF SOUTHEAST FLORIDA, USA
Knowledge of the abundance and distribution of the larvae of commercially important 
crustaceans of the nearshore and offshore waters of Florida’s eastern coast is minimal, yet 
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crucial, for future fisheries management implications. Analysis of the larval abundance of 
two commercially important crab species, blue crab, Callinectes sapidus, and stone crab, 
Menippe mercenaria, was conducted following bimonthly cruises in 2007 at 3 stations 
along an East-West transect in the Gulf Stream east of Port Everglades, Ft. Lauderdale, 
Florida. Preliminary analysis of abundance of total pleocyemata larvae revealed a fourfold 
increase in abundances from February and March to May and July. The combination of 
the species’ distribution and abundances, along with recorded seasonal changes in tem-
perature and salinity, are expected to be indicators of the species’ peak spawning periods. 
Additionally, vertical distribution of the larvae in the water column is expected to reveal 
the use of currents to disperse into and out of parent populations as recorded by acoustic 
Doppler current profilers.

Witter, D. L., Kent State University Department of Geology, Kent, USA, dwitter@kent.edu
CONNECTING THE CAPE BASIN WITH THE SOUTH ATLANTIC SUBTROPICAL 
GYRE USING FOURTEEN YEARS OF SATELLITE ALTIMETRY: ASTTEX IN THE 
BROADER CONTEXT
As part of the Agulhas-South Atlantic Thermohaline Transport Experiment (ASTTEX), 
sea level observations from the TOPEX/POSEIDON (T/P) and Jason-1 satellite altimeters 
are combined to obtain a 14-year record of mesoscale and large-scale ocean variability 
within the South Atlantic basin. Modes of non-seasonal sea level variability are evaluated 
in non-overlapping subregions of the South Atlantic, with the goal of understanding the 
relationship between variability at interannual time scales in different parts of the basin. 
Of particular interest are relationships between variability in the vicinity of the ASTTEX 
mooring array, which spanned the Agulhas eddy corridor in the eastern Cape Basin be-
tween January 2003 and April 2005, and variability in regions to the east and west. The pri-
mary mode of gyre-scale variability, representing interannual variations of sea level within 
a broad region of the center of the subtropical gyre, is weakly correlated with variability in 
the Cape Basin. Time-dependent variations associated with the second mode of gyre-scale 
variability closely track interannual variations in sea level in both the western and eastern 
part of the Cape Basin, with the relationship being particularly strong beyond the region of 
the most intense eddy mixing. Variations in sea level at the Agulhas Retroflection region 
occur primarily at the high frequencies characteristic of eddy shedding and contain rela-
tively little energy at interannual time scales.

Wolf, J., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, jaw@pol.
ac.uk;

Souza, A. J., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, ajso@
pol.ac.uk;

Bell, P. S., Proudman Oceanographic Laboratory, Liverpool, United Kingdom;
Thorne, P. D., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, pdt@

pol.ac.uk;
Cooke, R. D., Proudman Oceanographic Laboratory, Liverpool, United Kingdom, rdco@

pol.ac.uk;
Pan, S., University of Plymouth, Plymouth, United Kingdom, shunqi.pan@plymouth.ac.uk
IN-SITU MEASUREMENTS OF WAVES, TIDES, BEDFORMS AND SEDIMENT 
TRANSPORT IN THE NEARSHORE ZONE
The LEACOAST2 project (http://pcwww.liv.ac.uk/civilCRG/leacoast2/) is studying the 
effect of a shore-parallel breakwater system on the evolution of coastal morphology at 
Sea Palling on the east coast of England, facing the southern North Sea. Here there are 
strong tidal currents, and occasional storm wave conditions where the mixed sediment, 
ranging from coarse sand to silt, supplied from the soft boulder clay cliffs to the north, is 
quite mobile under tide and wave stirring. The breakwaters have trapped sand in embay-
ments with tombolos and salients behind the breakwaters. As part of this project data 
were collected from 3 instrumented tripods deployed near the breakwaters, during 2 field 
campaigns (March-May 2006 and October 2006 - January 2007). The instrumentation 
includes acoustic and optical instrumentation (ADCP, ADV, LISST and bedform scan-
ners). One tripod was deployed in the intertidal zone. The others were deployed in water 
depths of 6-8m (tidal range is about 2m). A large dataset has been successfully obtained. 
Here we present a description of the hydrodynamic conditions, suspended sediments and 
bedforms, with first results for the suspended sediment flux and bedload transport.

Wolfe, C. L., Scripps Institution of Oceanography, UCSD, La Jolla, USA, clwolfe@ucsd.edu;
Cessi, P., Scripps Institution of Oceanography, UCSD, La Jolla, USA, pcessi@ucsd.edu
OVERTURNING CIRCULATION IN AN EDDY-RESOLVING MODEL: THE EFFECT 
OF THE POLE-TO-POLE TEMPERATURE GRADIENT
The effect of the pole-to-pole surface temperature difference on the deep stratification and 
the strength of the global meridional overturning circulation (MOC) is examined in an eddy-
resolving ocean model configured in an idealized domain representing the Atlantic sector. 
Mesoscale eddies lead to qualitative differences in the stratification and the MOC compared 
to laminar models. For example, the spreading of fluid across the model’s representation of 
the Antarctic Circumpolar Current (ACC) no longer requires the existence of a sill in the 
ACC. In addition, the abyssal watermasses are eroded by the eddies so that their zonal and 
meridional extents are much smaller than in the laminar case. The present simulations con-
firm an important prediction of the laminar theory: The density at the northern hemisphere 
sinking site must lie in the range of surface densities found in the ACC for efficient formation 
of deep water and a vigorous northern hemisphere overturning circulation. In contrast to the 
laminar theory, realistically strong deep stratification is formed even if the temperature at the 
northern sinking site is warmer than any temperature found in the channel.

Wolinsky, M. A., University of Minnesota, Minneapolis, USA, wolin010@umn.edu;
Swenson, J. B., University of Minnesota, Duluth, USA, jswenso2@d.umn.edu
INFLUENCE OF FLUVIAL AND MARINE ENERGY ON LAND-SEA SEDIMENT 
PARTITIONING: INSIGHTS FROM THE WAIPAOA SEDIMENTARY SYSTEM, 
NEW ZEALAND
Marine environments are typically net depositional in high supply river-fed dispersal systems 
under Holocene highstand conditions. Over the late Holocene the shoreline of the high-supply 
Waipaoa sedimentary system (WSS) has filled in Poverty Bay, prograding over 12 km in the last 
7 ka. Gravel and sand are largely retained in the alluvial plain and shoreface, but the majority of 
the mud-dominated total load reaches the sea. However the nearshore is predominantly sand, 
and the outer bay and shelf appear to largely bypass this mud, with minor accumulation driven by 
tectonic subsidence on the shelf. In contrast, other high supply systems (Fly, Ganges) commonly 
show significant mud accumulation in shelf clinoforms. Sedimentary process modeling suggests 
marine mud bypass is due to relatively high marine energy, such that the WSS shelf is effectively 
a clinoform topset. Furthermore, relative absence of mud in the nearshore suggests that shoreline 
progradation in the WSS may be largely dominated by fluvial processes, despite the high marine 
energy, demonstrating the complexity in fluvial-marine influences on shoreline migration.

Wong, A. P., University of Washington, Seattle, USA, awong@ocean.washington.edu
ANOMALOUS T-S STEPS AND SUBTROPICAL FRONT MEANDERS IN THE UPPER 
SOUTHEAST INDIAN OCEAN
During the CLIVAR/CO2 repeat hydrographic survey along the I8S line in February and 
March 2007, anomalous T-S steps were observed in the Subantarctic Zone of the Southeast 
Indian Ocean, north of the Kerguelen Plateau. These steps are isothermal and isohaline lay-
ers of warm, salty intrusions, observed at depths of 200-400 dbar. The biggest step is 100 m 
thick, spans 0.1 (PSS-78) in salinity and 0.4C in temperature. Winter data from nearby Argo 
floats show that T-S properties of these steps are found at the base of winter mixed layers 
equatorward of the Subtropical Front. It is hypothesized that meandering of the Subtropical 
Front during the 2006 austral winter transported subtropical winter mixed layer water pole-
ward into the Subantarctic Zone. The subsequent lack of mixing below the summer mixed 
layer allowed the subtropical water to survive as isolated homogeneous layers through the 
summer months. The presence of these anomalous T-S steps represents increase in up-
per ocean stratification, which could hinder formation of deep winter mixed layers in the 
Subantarctic Zone, thus indirectly affects local formation of Subantarctic Mode Water.

Wong, G. T., Academia Sinica, Taipei, Taiwan ROC, gtfwong@gate.sinica.edu.tw;
Lin, I. I., National Taiwan University, Taipei, Taiwan ROC, iilin@webmail.as.ntu.edu.tw;
Huang, C. W., National Taiwan University, Taipei, Taiwan ROC;
Chen, J. P., National Taiwan University, Taipei, Taiwan ROC
OASES IN AN OCEAN DESERT
The western subtropical north Pacific Gyre is highly oligotrophic. Throughout the year, its 
chlorophyll-a concentration is mostly <0.05 mg/m3 and the top of its nutricline is as deep as 
200 m. It is intriguing to ask whether this oligotrophic ocean desert can ever get ‘greener’, i.e. 
is there any possibility for phytoplankton blooms to occur? Using the synergy of 5 types of 
remote sensing data, including (a) ocean colour data (chlorophyll-a concentration and ocean 
colour spectra) from the NASA’s SeaWiFS (Sea-viewing Wide Field-of-view Sensor) satellite 
(b) aerosol data from the NASA MODIS (MODerate Resolution Imaging Spectro-radiom-
eter) satellite, (c) cloud-penetrating SST data from the TRMM (Tropical Rainfall Measuring 
Mission) satellite, (d) Sea Surface Height Anomaly (SSHA) data from the TOPEX/Poseidon 
and JASON-1 satellites, and (e) ocean surface wind vectors from the NASA QuikSCAT 
satellite, here we analyze one complete year of data from 2003. We found that indeed blooms 
occurred in this ocean desert and the nutrients fueling the blooms might have originated 
from atmospheric depositions and from vertical mixing induced by super-typhoons.

Wong, S., University of Manitoba, Winnipeg, Canada, wongsv@dfo-mpo.gc.ca;
Papst , M. H., Fisheries and Oceans Canada, Winnipeg, Canada, papstm@dfo-mpo.gc.ca;
Walkusz, W., Fisheries and Oceans Canada/IO PAS, Winnipeg, Canada, walkuszw@

dfo-mpo.gc.ca;
Paulic, J., University of Manitoba, Winnipeg, Canada, paulicj@dfo-mpo.gc.ca
INITIAL ICHTHYOPLANKTON ANALYSIS OF THE MACKENZIE PLUME FRONT
Annually the Mackenzie River transports approximately 300 km3 of freshwater to the 
Beaufort Sea. In summer this discharge creates a 60,000 km2 plume over the Canadian 
Beaufort Shelf that can exceed 6m in depth. In the present study ichthyoplankton assemblages 
associated with the plume front were sampled during July and August. The ichthyoplankton 
was comprised of six taxonomic families of marine fish. Arctic cod (Boreogadus saida), Pacific 
herring (Clupea pallasii pallasii) and snailfish (Family Liparidae) were the most abundant lar-
val fish. Analysis revealed significant size differences among Arctic cod were associated with 
different stations across the plume front. A preliminary analysis suggests that the plume plays 
an important role in the ecology of marine larval fish on the Canadian Beaufort Shelf.

Wood, R. W., NOAA Cooperative Oxford Laboratory, Oxford, MD, USA, bob.wood@
noaa.gov;

Kelsey, R. H., NOAA Cooperative Oxford Laboratory (JHT Inc), Oxford, MD, USA, 
heath.kelsey@noaa.gov;

Zhang, X., NOAA Cooperative Oxford Laboratory, Oxford, MD, USA
CLIMATE DRIVEN HABITAT BOUNDARIES: TRANSLATING COUPLED PHYSICAL-
ECOSYSTEM DYNAMICS TO THE MID-ATLANTIC FISHERIES COMPLEX
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Understanding the effects of climate variability and change on ecosystem dynamics is 
one of the most important and complex problems facing modern ecology.  Analysis 
of climate effects on habitat boundaries and conditions is a powerful approach to this 
problem. Zooplankton can serve as holistic integrators of habitat conditions and pro-
vide a critical linkage between primary production and higher trophic levels.  We used 
spatial techniques coupled with zooplankton community composition analysis to depict 
changes in fisheries habitat resulting from differing interannual hydroclimatic conditions 
in Chesapeake Bay, one of the most important fishery habitat areas in the Northeast US 
Shelf Large Marine Ecosystem. The dominant signal revealed in the analysis suggests that 
the timing and nature of the winter-spring transition determines the quality, quantity, and 
nature of fish nursery habitat as evident in the hydrographic, zooplankton community, 
and fishery recruitment profiles over the last two decades. These results illustrate the im-
portant linkages between physical processes and ecosystem dynamics that occur through 
variations in habitat conditions and boundaries and eventually affect upper trophic levels.

Woodin, S. A., University of South Carolina, Columbia, USA, woodin@biol.sc.edu;
Wethey, D. S., University of South Carolina, Columbia, USA, wethey@biol.sc.edu
PERCEPTION OF PRESSURE PULSES: PATCHES, POROSITY AND 
PEREGRINATION
Hydraulic activities of infauna often result in transient pressure pulses in the porewater 
which can be measured with pressure sensors.  The resulting measurements taken across 
a gradient of densities allow calculation of biogenic advective forces and resulting pore-
water flux.  We have measured such pressure transients for a variety of species including 
arenicolid and nereiid polychaetes and tellinid bivalves and have been able to associate 
wave forms of those transients with particular animal behaviors.  However in other cases 
animal behaviors have resulted in no detectable pressure pulses.  This absence appears to 
be the result of one of the following: (1) uninterrupted connections between the animal 
and the overlying water column, (2) high permeability of the sediment column, or (3) 
highly reinforced burrow walls.  If pressure transients are detectable at distance due to 
animal activities, then advective forces may be significant.  How often does this occur and 
how common are the organisms and are these the elements that drive the assemblage?

Woodruff, J. D., MIT/WHOI Joint Program in Oceanography, Woods Hole, USA, jwood-
ruff@whoi.edu;

Donnelly, J. P., Woods Hole Oceanographic Institution, Woods Hole, USA, jdonnelly@
whoi.edu;

Mohrig, D., Jackson School of Geosciences, University of Texas at Austin, Austin, USA, 
mohrig@mail.utexas.edu;

Geyer, W. R., Woods Hole Oceanographic Institution, Woods Hole, USA, rgeyer@whoi.edu
RECONSTRUCTING RELATIVE WAVE HEIGHTS RESPONSIBLE FOR 
HURRICANE-INDUCED DEPOSITS
Inverse modeling techniques are used to reconstruct flooding conditions for hurricane-
induced overwash deposits from Laguna Playa Grande, a back-barrier lagoon located on 
the island of Vieques, Puerto Rico. Grain-size distributions for siliciclastic sediment col-
lected from these overwash deposits fine landward (away from the barrier and towards 
the mainland). A simple advective/settling model can explain this pattern of lateral sorting 
and is used to constrain the relative magnitude of past flooding events. The deposit at-
tributed to the 1928 AD San-Felipe hurricane is used as a modern analogue to test the 
technique, which produces reasonable estimates for wave heights that exceed the barrier 
during the event. A 5000 yr reconstruction for local flooding intensity is developed. This 
reconstruction shows that although the Vieques overwash record indicates periods in 
which hurricane strikes have occurred more frequently, no event appears to have carried 
coarse-grained sediment any farther than storms occurring during the historic period.  
Thus none of the 29 overwash deposits analyzed in this study appear to be associated with 
an anomalously large hurricane or tsunami event, with a sediment transport competence 
significantly greater than intense historical hurricanes.

Woodson, C. B., University of Hawaii, Honolulu, USA, cwoodson@hawaii.edu;
Hoover, D. J., University of California Santa Cruz, Santa Cruz, USA, hoover@biology.ucsc.edu;
Barth, J. A., Oregon State University, Corvallis, USA, barth@coas.oregonstate.edu;
McManus, M. A., University of Hawaii, Honolulu, USA, mamc@hawaii.edu;
Raimondi, P. R., University of California Santa Cruz, Santa Cruz;
Carr, M. E., University of California Santa Cruz, Santa Cruz;
Washburn, L., University of California Santa Barbara, Santa Barbara, USA, washburn@

icess.ucsb.edu;
Dudas, S., Oregon State University, Corvallis, USA, Sarah.Dudas@science.oregonstate.edu
RECRUITMENT IN UPWELLING-DOMINATED REGIONS DRIVEN BY THE 
MOVEMENT OF NEARSHORE FRONTS
A field study was conducted during the upwelling season in northern Monterey Bay to 
assess the influence of nearshore fronts on the recruitment of barnacles and nearshore 
fish species.  During the upwelling season, the northern Monterey Bay is characterized 
by a distinct upwelling shadow.  This water body creates strong fronts with cold, recently 
upwelled waters of the outer coast.  Juvenile fish and barnacle recruitment were sampled 
at four sites (two within the upwelling shadow, two within the outer coast upwelling 
plume concurrently with physical oceanographic variables.  Sites located within the 
upwelling shadow showed consistently low recruitment levels, while sites located within 
the upwelling plume showed distinct pulses of recruitment associated with the nearshore 
front.  Northward movement of the upwelling shadow front during relaxation events did 

lead to recruitment pulses.  However, the location of the upwelling front could move also 
in response to local forcing also leading to intense recruitment pulses at outer coast sites.  
These results highlight the importance of nearshore oceanographic features in defining 
larval dispersal and observed recruitment patterns.

Woodward, E. M., Plymouth Marine Laboratory, Plymouth, United Kingdom, 
m.woodward@pml.ac.uk;

Kitidis, V., Plymouth Marine Laboratory, Plymouth, United Kingdom, vak@pml.ac.uk
AMMONIA CONCENTRATIONS AND PROCESSES IN OLIGOTROPHIC WATERS.
In wide areas of the world’s oceans phytoplankton productivity is limited by the availability 
of nitrogen. Surface waters in the Atlantic Ocean and Tasman Sea, are typically depleted 
of dissolved inorganic nitrogen species. Quantification of biogeochemical processes would 
not be practicable for these waters in the absence of reliable nutrient concentrations. An 
ammonium analysis technique is used based on ammonia gas diffusion across a Teflon 
membrane, followed by o-phthaldialdehyde derivatisation, and then fluorimetric detec-
tion. Results from water column samples are presented from a research transect cruise 
from the UK, through both the oligotrophic north and south Atlantic gyres, to South 
Africa. Further results from a cruise in the Tasman Sea show fine scale near-surface 
profiles. Ambient concentrations of ammonia, often less than 5 nanomoles per litre, are 
reported showing a biologically derived maximum, over 100 nanomoles per litre, found at 
the top of the deep chlorophyll/nitrite maximum zone, which is characteristic of oceanic 
waters. Fine scale sampling in the upper 10 metres of the Tasman Sea are discussed in the 
context of previous experiments investigating ammonium photo-production.

Woodward, M. E., Naval Oceanographic Office, Stennis Space Center, USA, Michele.
Woodward@navy.mil;

Krynen, D. G., Naval Oceanographic Office, Stennis Space Center, USA, Dennis.Krynen@
navy.mil;

Sarnowski, K., The University of Southern Mississippi, Deptartment of Marine Science, 
Stennis Space Center, USA, Krzysztof.Sarnowski@usm.edu;

Lunde, B. N., Naval Oceanographic Office, Stennis Space Center, USA, Bruce.Lunde@
navy.mil;

Rowley, C., Naval Resesarch Laboratory, Stennis Space Center, USA, Clark.Rowley@
nrlssc.navy.mil;

Cummings, J. A., Naval Research Laboratory, Monterey, USA, James.Cummings@nrlmry.
navy.mil

EVALUATION OF AN AUTOMATED OBSERVATION QUALITY CONTROL 
SYSTEM TO SUPPORT DYNAMIC OCEAN MODELS IN AN OPERATIONAL 
ENVIRONMENT.
The Naval Oceanographic Office (NAVOCEANO) operates a suite of ocean models that 
assimilate large amounts of satellite and in-situ observations using the Navy Research 
Laboratory (NRL) developed Navy Coupled Ocean Data Assimilation (NCODA) system. 
The performance of these ocean models are sensitive to the quality of the observations 
they assimilate. This presentation will evaluate the implementation of NCODA’s auto-
mated Ocean Quality Control (OcnQC) system at NAVOCEANO, with emphasis on the 
QC of ocean temperature and salinity profiles.  We will compare datasets that have been 
passed through OcnQC to the same profiles run through the present manual process. 
These data sets will include known error types such as gaps, surface spikes and depth 
offsets.  The evaluation will also include the effects of various QC tuning options, such as 
buddy checks, comparisons with climatology and/or model analysis fields.

Worcester, P. F., Scripps Institution of Oceanography, University of California at San 
Diego, La Jolla, Califonria, USA, pworcester@ucsd.edu;

Dushaw, B. D., Applied Physics Laboratory, University of Washington, Seattle, 
Washington, USA, dushaw@apl.washington.edu

A DECADE OF ACOUSTIC THERMOMETRY IN THE NORTH PACIFIC (A): 
USING LONG-RANGE TRAVEL TIMES TO TEST GYRE-SCALE TEMPERATURE 
VARIABILITY DERIVED FROM OCEAN MODELS
Large-scale temperatures in the North Pacific were measured by long-range acoustic 
transmissions from 1996-2006. Acoustic travel-time data are inherently integrating, sup-
pressing mesoscale variability and providing accurate measures of large-scale temperature 
variability with high temporal resolution, subject to the limitations of the ray path sam-
pling. Even at gyre scales, the ocean is found to be highly variable, with significant changes 
occurring on time scales as short as a few weeks. The interannual variability is large 
compared to trends in the data. Travel times equivalent to the measured travel times have 
been calculated using objectively-mapped 0-750 m temperature fields for the global ocean 
derived from satellite altimetry and profile data. Similar comparisons have also been made 
using travel times derived from the Estimating the Circulation and Climate of the Ocean 
(ECCO) model, constrained by satellite altimetry and profile data using data assimilation 
methods. In both cases the measured and calculated travel times are similar, but they also 
show significant differences. These results suggest that the acoustic travel times can be 
used to provide meaningful additional constraints on model behavior.
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Wozniak, A. S., College of William and Mary, School of Marine Sciences, Gloucester 
Point, USA, wozniak@vims.edu;

Bauer, J. E., College of William and Mary, School of Marine Sciences, Gloucester Point, USA;
Dickhut, R. M., College of William and Mary, School of Marine Sciences, Gloucester 

Point, USA;
Hatcher, P. G., Old Dominion University, Norfolk, USA;
Keesee, E. E., College of William and Mary, School of Marine Sciences, Gloucester Point, USA;
Sleighter, R. L., Old Dominion University, Norfolk, USA
ISOTOPIC AND MOLECULAR CHARACTERIZATION OF TOTAL AND WATER-
SOLUBLE AEROSOL ORGANIC MATTER: IMPLICATIONS FOR CARBON FLUXES 
AND BUDGETS IN WATERSHEDS AND RIVERS
Deposition of aerosol-derived organic carbon (OC) to watersheds and aquatic environ-
ments can be quantitatively significant. Understanding the sources and fates of this mate-
rial is therefore critical for assessing its role in carbon and organic matter cycling and bud-
gets in these systems. Total and water-soluble OC (WSOC) aerosol components from two 
temperate watersheds were evaluated in 2006-2007. On average ~2.1 and 3.1 mg m-2 d-1 of 
total aerosol OC were deposited to the Hudson and York River watersheds, respectively. 
Nearly half the total aerosol OC was WSOC, which desorbed from aerosols following 
reversible sorption-desorption kinetics with a half-life of ~5.5 minutes. Black carbon (BC) 
comprised <~10% of the OC. 14C and 13C signatures revealed that ~32% of total aerosol 
OC and ~21% of WSOC could be fossil-derived. Ultra-high resolution characterization of 
WSOC by ESI-FT-ICR Mass Spectrometry identified several BC compounds in relatively 
minor amounts, suggesting that aerosol and WSOC apparent ages are not due to BC 
alone. Analysis of the FT-ICR results of WSOC vs. known natural compounds illustrates 
the unique nature of the atmospheric OC component in watershed carbon budgets.

Wrabel, M. L., University of Washington School of Oceanography, Seattle , USA, mlw22@
u.washington.edu;

Rocap, G., University of Washington School of Oceanography, Seattle, USA, rocap@
ocean.washington.edu

SPECIFICITY OF BACTERIAL ASSEMBLAGES ASSOCIATED WITH PSEUDO-
NITZSCHIA AND OTHER MARINE DIATOMS IN PUGET SOUND, WASHINGTON
Specific associations have been documented between bacteria and marine phytoplankton 
species and genera. In particular, bacteria associated with Pseudo-nitzschia have been 
linked to production of the toxin domoic acid by this diatom. Bacterial assemblage simi-
larity among thirty diatoms of different genera, species, and origins was assessed using 
Automated Ribosomal Intergenic Spacer Analysis (ARISA). We analyzed physicochemical 
parameters and Pseudo-nitzschia species composition at five Puget Sound stations from 
which nineteen diatom isolates were collected. A substantial number of ARISA opera-
tional taxonomic units (OTUs) present with diatom cultures were detected in waters of 
origin. Among Pseudo-nitzschia, bacterial assemblages differed with species and capability 
for toxin production. We are generating clone libraries to characterize the phylogenetic 
composition of bacteria associated with low versus high toxin-producing Pseudo-nitzschia 
species, and to test the hypothesis that our Puget Sound cultures include ecologically 
relevant associations. Environmental conditions and Pseudo-nitzschia assemblages will 
be correlated with bacterial data to investigate the relative influences of abiotic parameters 
and phytoplankton-bacterial associations on bacterial distributions.

Wren, P. A., Coastal Carolina University, Conway, USA, awren@coastal.edu
SEDIMENT TRANSPORT PROCESSES ON THE INNER-SHELF OF SOUTH 
CAROLINA DURING HURRICANE ERNESTO
An ADCP was deployed on the inner-shelf of Long Bay, South Carolina as Hurricane Ernesto 
traveled up the South Carolina coast in August 2006.  As the storm approached the area and 
passed through Long Bay, simultaneous measurements of wind velocity, atmospheric pres-
sure, current velocity profiles, wave characteristics, and water-levels were collected. Sustained 
winds on the inner-shelf were over 35 m s-1, while bottom current velocities ranged from 40 
to 50 cm s-1 towards the south and west, respectively. Measured wave heights were approxi-
mately 2 meters at the relatively low energy inner-shelf site, although wave heights were re-
ported to reach over 6 meters on the mid-shelf.  In order to quantify the magnitude, direction, 
and duration of sediment transport at the inner-shelf site during the hurricane passage, criti-
cal bed shear stresses were calculated using the Grant-Madsen-Glen model (Styles and Glenn, 
2000) and compared with bed stresses calculated from measured waves and currents.  Shear 
velocities calculated from the bottom boundary layer model ranged from approximately 6 - 8 
cm s-1 over the course of the sediment transport event.  Large amounts of suspended sedi-
ment transport occurred in the along-shelf direction towards the southwest. Model calculated 
current and suspended sediment concentration profiles compared well with the measured 
current and acoustic backscatter profiles, respectively.

Wright, D. D., Rutgers University, New Brunswick , USA, derekwri@rci.rutgers.edu;
Frazer, T. K., University of Florida, Gainesville, USA, frazer@ufl.edu;
Moline, M., California Polytechnic State University, San Luis Obispo, USA, moline@

marine.calpoly.edu;
Schofield, O., Rutgers University, New Brunswick, USA, oscar@marine.rutgers.edu;
Reinfelder, J. R., Rutgers University, New Brunswick, USA, reinfelder@envsci.rutgers.edu
TROPHIC TRANSFER OF TRACE METALS IN A BUOYANT RIVER PLUME
As part of the Lagrangian Transport and Transformation Experiment (LaTTE), concen-
trations of several trace metals (Hg, MeHg, Cu, Ag, Pb, Fe, and Cd) were measured in 

phytoplankton and zooplankton sampled in the Hudson River buoyant plume during 
contrasting discharge regimes. In April 2005, sampling was carried out immediately 
following a period of record high discharge which resulted in the formation of a large 
recirculation zone that occupied the entire New York Bight. In contrast, sampling in May 
2006 was carried out under moderate discharge conditions that resulted in a characteristic 
southward flowing coastal current. Metals in both phytoplankton and zooplankton were 
generally enriched closer to the Hudson River, where dissolved metal concentrations were 
also highest. In contrast, however, silver and inorganic mercury in zooplankton were high-
est further south in the plume, particularly near large sewage outfalls along coastal NJ.  For 
some metals, concentrations in zooplankton were correlated with those in phytoplankton 
and model calculations indicate that trophic transfer was an important pathway of metal 
accumulation in plume zooplankton.

Wright, L. D., Southeastern University Research Association, Washington, DC, USA, 
wright@sura.org;

Bogden, P., Southeastern University Research Association, Washington, DC, USA, bog-
den@sura.org;

Bintz, J., Southeastern University Research Association, Washington, DC, USA, bintz@
sura.org

A NEW PARADIGM FOR STUDYING LARGE-SCALE COASTAL 
MORPHODYNAMIC PROCESSES: THE DISTRIBUTED COASTAL LABORATORY
A new frontier in coastal morphodynamics involves study of interdependent suites of 
hydrodynamic processes, coastal and shelf morphologies, and temporal sequences of 
change on scales of hundreds to thousands of kilometers.  The complex process suites 
that shape major deltaic coasts and shelves are examples. Earlier coastal morphodynamic 
experiments were conducted within field laboratories having horizontal dimensions of 
order 1-10 km. The next morphodynamic paradigm shift can be facilitated by Distributed 
Coastal Laboratories (DCL) spanning the entire U.S. Atlantic and Gulf coast and shelf or 
the North American Pacific coast. NOAA’s Integrated Ocean Observing System (IOOS), 
the NSF Ocean Observing Initiative (OOI), NASA satellites and numerous regional or 
institution-specific coastal observing programs are sources of data in varying formats. 
The envisioned DCL will be enabled by a robust information technology (IT) infrastruc-
ture that links the existing resources owned and operated by a diverse community.  The 
DCL Service Oriented Architecture will integrate information and disseminate data and 
model results to scientists in standardized formats including GIS-compatible maps of key 
variables. Results from the existing prototype can be seen at www.openioos.org and www.
oostethys.org.

Wu, C., National Taiwan Normal University, Taipei, Taiwan ROC, cwu@ntnu.edu.tw;
Hsin, Y., National Taiwan Normal University, Taipei, Taiwan ROC;
Shaw, P., North Carolina State University, Raleigh, USA
SPATIAL AND TEMPORAL VARIATIONS OF THE KUROSHIO EAST OF TAIWAN
A 1/8º East Asian Marginal Seas Model nested to a larger-domain North Pacific Ocean 
Model is implemented from 1982 to 2005 for 24 years to investigate the spatial and 
temporal variations of the Kuroshio east of Taiwan. The mean state and variability of the 
Kuroshio, such as the bimodal structure observed in the trajectories of surface drifters 
southeast of Taiwan and the branching of the Kuroshio northeast of Taiwan, are well 
reproduced by the model. Southeast of Taiwan, the Kuroshio is mostly in the top 300 m 
in the inshore mode, but extends to 600 m in the offshore mode. Northeast of Taiwan, 
the Kuroshio shows a main path along the shelf edge in the East China Sea and a branch 
south of the Ryukyu Islands. The latter often forms a southward meander, and a significant 
portion of the Kuroshio transport may be diverted to the offshore branch. The Kuroshio 
extends from the coast to 123°E - 123.5°E with currents reaching a depth of about 1000 m 
between 22 - 25°N. The estimated transport of the Kuroshio is 31.9 ± 5.7 Sv.

Wu, C. H., University of Wisconsin-Madison, Madison, USA, chinwu@engr.wisc.edu;
Yaun, H., University of Wisconsin-Madison, Madison, USA
NON-HYDROSTATIC MODELING OF VEGETATION EFFECTS ON FLOW 
MOTIONS
A three-dimensional non-hydrostatic model is developed to study the effects of aquatic 
vegetations on flow motions. Vegetation is modeled as resistance that is introduced as 
drag in the momentum equation and drag-induced turbulence production in the turbu-
lence equation. The model incorporated with a generic turbulence length scale approach 
is first validated against open-channel flow experiments. The model is then applied to 
examine flows through submerged and emergent vegetations. In the case of 1-D flow 
over submerged vegetation, model results show that flows are retarded inside the vegeta-
tion layer and a maximum turbulent intensity occurs at the top of vegetation, consistent 
with laboratory measurements. For the case of partially emergent vegetation in a 2-D 
open channel, the model results successfully capture the lateral variation of mean flow, 
turbulence, and free-surface fluctuation. Moreover, the horizontal large eddies (HLEs), 
responsible for intense lateral momentum exchanges, are apparent at the lateral boundary 
between the vegetation zone and free stream zone. The period of HLEs increases with the 
height of vegetation, and this trend could be explained by the combined effects at both 
the lateral and vertical vegetation interface using linear stability analysis. Interestingly the 
similar spatial scale of HLEs with different periods could be also explained by considering 
HLE-induced wave motion interacting with sheared currents.
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Wu, D., University of Massachusetts Boston, Boston, USA, di.wu@umb.edu;
Zhou, M., University of Massachusetts Boston, Boston, USA, meng.zhou@umb.edu
ZOOPLANKTON BIOMASS TRANSPORT OFF OREGON COAST DURING THE 
UPWELLING SEASON
It is well known that coastal upwelling support high productivity in Oregon coast. However, 
it is not clear how coastal transport would accumulate or re-distribute zooplankton biomass 
between coastal regions or between inshore and offshore waters. In order to quantitatively 
estimate the zooplankton biomass transport, two high resolution surveys approximate 7 
days apart were conducted over Heceta Bank, a submarine bank, off central Oregon during 
the 2002 US Global Ocean Ecosystem Dynamics Program (GLOBEC) cruise. Zooplankton 
biomass was sampled by an Optical Plankton Counter (OPC) mounted on a towed vehicle 
(SeaSoar). A 153 KHz narrowband shipboard Acoustic Doppler Current Profiler (ADCP) was 
used for current measurements. The horizontal transport of zooplankton biomass was highly 
associated with the current field. A long biomass retention area on the Bank was defined by 
the estimated residence time. The biomass spectrum anomalies relative to the mean indicated 
that a biomass anomaly peak propagated from small to big sizes. The population dynamic 
rates could be estimated from the biomass spectrum anomalies.

Wu, J., University of Alaska Fairbanks, Fairbanks, USA, jwu@iarc.uaf.edu;
Li, C., University of Alaska Fairbanks, Fairbanks, USA, licd@scsio.ac.cn;
Jin, M., University of Alaska Fairbanks, Fairbanks, USA, jmb@iarc.uaf.edu
IRON-BINDING ORGANIC LIGANDS IN THE BERING SEA
The input of iron from shelf sediments of the Bering Sea contributes to the relative high 
levels of total dissolved iron (DFe) in waters overlying its continental shelf and slope and 
in the deep water of its central basin. In these high DFe environments, the complexation 
of Fe by seawater natural dissolved organic ligands may influence Fe biogeochemical 
cycling and bioavailability. Here we use competitive ligand equilibration cathodic stripping 
voltammetry (CLE-CSV) to determine concentrations of natural Fe-binding dissolved 
organic ligands in seawater samples collected during the Spring 2007 BEST cruise. Our 
CLE-CSV raw data are modeled with a new procedure combining two different iteration 
steps to correct for systematic errors inherent in traditional data processing procedures. 
Our results show that in both shelf (DFe 3.5 nM) and deep basin (DFe 2 nM) waters, Fe-
binding organic ligands are in excess of total dissolved Fe by 1-2 nM, suggesting that the 
organic ligands may help maintain the high concentrations of DFe in the water. Our error 
correction using the iteration procedure makes a substantial difference in the modeled 
ligand concentrations and stability constants.

Wu, L., Ocean University of China, Qingdao, China, lxwu@ouc.edu.cn;
Li, C., Ocean University of China, Qingdao, China;
Yang, C., Ocean University of China, Qingdao, China;
Xie, S., IPRC, University of Hawaii, USA
GLOBAL TELECONNECTIONS IN RESPONSE TO A SHUTDOWN OF THE 
ATLANTIC MERIDIONAL OVERTURNING CIRCULATION
The global response to a shutdown of the Atlantic meridional overturning circulation 
(AMOC) is investigated by conducting a water-hosing experiment with a coupled model. 
The intense cooling in the extratropical North Atlantic induces a widespread response 
over the global ocean. In the tropical Atlantic, a sea surface temperature (SST) dipole 
forms, with cooling north and warming on/south of the equator. This tropical dipole is 
most pronounced in June-December, displacing the Atlantic intertropical convergence 
zone southward. In the tropical Pacific, a SST dipole forms in boreal spring in response to 
the intensified northeast trades across Central America and triggering the development 
of an El Nino-like warming that peaks on the equator in boreal fall. In the extratropical 
North Pacific, a basin-wide cooling of ~1oC takes place, with a general westward increase 
in intensity. A series of sensitivity experiments demonstrate the following: ocean dynami-
cal adjustments are responsible for the formation of the tropical Atlantic dipole; air-sea 
interaction over the tropical Atlantic is key to the tropical Pacific response; extratropical 
teleconnetion from the North Atlantic is most important for the North Pacific cooling, 
with the influence from the tropics being secondary; the subtropical North Pacific cooling 
propagates southwestward from off Baja California to the western and central equatorial 
Pacific through the wind-evaporation-SST (WES) feedback.

Wu, P. L., Hadley Centre Met office, Exeter, United Kingdom, peili.wu@metoffice.gov.uk;
Wood, R. A., Hadley Centre Met Office, Exeter, United Kingdom
INTERCONNECTION AND VARIABILITY BETWEEN THE NORDIC SEAS AND 
THE SUB-POLAR NORTH ATLANTIC
This paper presents a mechanism for interconnection and variability between the Arctic/
Nordic Seas and the subpolar North Atlantic Ocean. The alteration between a connected 
one-big-loop circulation regime and a detached two-small-loop regime resluts in heat and 
freshwater redistribution between the two basins. Such a redistribution can lead to persis-
tent long term trends in hydrographic properties. We demonstrate the possible impact of 
such a process on freshwater content changes and its implications for the observed fresh-
ening trend of later half of the 20th century in the subpolar North Atlantic and the recent 
Atlantic Water invasion of the Nordic Seas and the Arctic Ocean. Using numerical experi-
ments, an interruption to the system is introduced by imposed Labrador Sea convection. 
It is shown that the sub-polar North Atlantic can be freshened to the observed degree 
without substantial increase of surface freshwater flux. The freshening can be widespread 
but mainly in the north and northwest of the subpolar North Atlantic. A sustained 30 to 

40yr freshening trend can be easily identified in specific locations such as the Labrador 
Sea or in the basin wide integral of freshwater storage. At the peak, the sub-polar North 
Atlantic can hold around 10,000 km3 of extra freshwater.

WU, T. R., National Central University, Jhongli City, Taiwan ROC, tsoren@ncu.edu.tw
TSUNAMI INDUCED UPWELLING CURRENT
Deep-sea fish are often reported to be caught after tsunami events. However, there are 
few studies on this phenomenon. This study explores the possible reasons that are able to 
bring deep-sea fish to surface areas. In this study, a tsunami overpassing undersea plateaus 
has been studied numerically by solving Navier-Stokes equations with a large-eddy simu-
lation (LES) turbulence model. The volume-of-fraction (VOF) method is adopted to track 
the sea-surface movement. A solitary wave is used to represent the tsunami wave. The 
numerical result is validated with the laboratory data. The upwelling current is observed 
after the solitary wave overpasses a 3D obstacle. More than 15 scenarios are studied to 
understand the effect of solitary wave, and the dimension, slope, as well as the 3D effect 
from the uneven bottom. The result shows that the upwelling current is caused by the low 
pressure after the long wave passesthrough, and generated from the corner of the obstacle. 
The speed of the current is propositioned to the height and slope of the uneven bathym-
etry, and to the nonlinearity of the solitary wave. 

Wu, X., Rosenstiel School of Marine and Atmospheric Science, University of Miami, 
Miami, USA, xwu@rsmas.miami.edu;

Mooers, C., Rosenstiel School of Marine and Atmospheric Science, University of Miami, 
Miami, USA, cmooers@rsmas.miami.edu;

Bang, I., Rosenstiel School of Marine and Atmospheric Science, University of Miami, 
Miami, USA, ibang@rsmas.miami.edu

THE OCEAN CIRCULATION OF A SMALL, TWO-STRAIT SEMI-ENCLOSED SEA
The ocean circulation inside semi-enclosed seas is linked to the external ocean circula-
tion via barotropic and baroclinic transports through one or more strait. An illuminating 
example is Prince William Sound (PWS), Alaska, where its two-strait configuration yields 
interesting phenomena based on the quasi-operational, POM-based Extended PWS 
Nowcast/Forecast System (http://epws-nfs.rsmas.miami.edu). Prominent phenomena 
include a highly-coherent, in-phase (out-of-phase) relationship within high (low) frequen-
cy bands between barotropic transports through the two straits; well-defined two-layer 
or three-layer baroclinic transports through each strait with significant seasonality; and 
transient cyclonic or anticyclonic gyres. Numerical simulations driven by external forc-
ings; e.g., Open Boundary Conditions (OBCs) from the data-assimilative Global-NCOM, 
mesoscale atmospheric pressure and winds from RAMS, and tides from a 2-D tidal mod-
el, reveal further dynamical relationships between barotropic and baroclinic transports 
through the two straits and the circulation patterns inside the Sound.

Wulf, S., Institute for Geophysics, Jackson School of Geosciences, The University of Texas 
at Austin, Austin, USA, swulf@ig.utexas.edu;

Boon, R., Department of Geological Sciences, Jackson School of Geosciences, University 
of Texas at Austin, Austin, USA;

Hornbach, M., Institute for Geophysics, Jackson School of Geosciences, The University of 
Texas at Austin, Austin, USA;

Mann, P., Institute for Geophysics, Jackson School of Geosciences, The University of Texas 
at Austin, Austin, USA;

King, W., Department of Geological Sciences, Jackson School of Geosciences, University 
of Texas at Austin, Austin, USA

DISTINGUISHING PALEO-TSUNAMI AND STORM DEPOSITS IN DISTAL 
LAGOON AND BAY SEDIMENTS IN CURACAO (NETHERLANDS ANTILLES)
Tsunami are one of the major natural hazards in the Caribbean; recent studies reveal 
that they strongly affect the coastal environment of even remote sites like the Islands of 
Curacao, Aruba and Bonaire (Leeward Netherlands Antilles, Caribbean). Identifying 
paleo-tsunami events in geological records and differentiating these from storm deposits, 
however, remains a challenge. Here, we use sediment cores from distal coastal-marine and 
lacustrine sites to place better constraints on a known submarine slide that likely gener-
ated a substantial (>5 m) tsunami along the southwest coast of the Island of Curacao ca 
14,000 years ago.  A detailed core description, magnetic susceptibility and grain size mea-
surements revealed a succession of storm deposits in marine sediments in the partial open 
bay areas, and tsunami deposits in lacustrine sediments in the rather storm protected 
Lagoon. The results of these studies offer new insight into timing and discriminating 
between distal paleo-tsunami and storm deposits in a paleoclimate context.

Wulff, A., GÃteborg University/Marine Ecology, GÃteborg, Sweden, angela.wulff@mare-
col.gu.se;

Roleda, M. Y., GÃteborg University/Marine Ecology, GÃteborg, Sweden, mroleda@ipoe.
uni-kiel.de;

Zacher, K., AWI, Bremerhaven, Germany, katharina.zacher@awi.de;
Al-Handal, A. Y., GÃteborg University/Marine Ecology, GÃteborg, Sweden, adil.yousif@

marecol.gu.se;
Wiencke, C., AWI, Bremerhaven, Germany, christian.wiencke@awi.de
ARE ANTARCTIC BENTHIC MARINE DIATOMS UV TOLERANT?
The continuing thinning of the Antarctic ozone layer deems it necessary to study the 
effects of UV-B radiation on the marine microphytobenthos, a previously neglected 



��0

ASLO/AGU/TOS/ERF �008 Ocean Sciences Meeting

group of primary producers. In the intertidal, recruitment of benthic marine diatoms was 
observed under PAR (P), PAR+UV-A (PA) and PAR+UV-A+UV-B (PAB) for 3-4 months. 
No UV effects were observed. In the laboratory, mechanistic effects of enhanced UVR 
were studied. Diatoms were exposed to different time treatments of P, PA and PAB. Fv/Fm 
was measured after exposure plus recovery at time series from 10min to 24h. Fv/Fm was 
reduced after 4h exposure to PA and PAB, while longer exposure produced only small 
additional effects, suggesting UVR acclimation. Recovery of Fv/Fm was observed after 
10min, full recovery after 6 to 24h. The unnaturally high UVR dose induced a minimal 
DNA damage, completely repaired under photoreactivating light. Accumulation of diato-
xanthin increased with exposure time for P and PA but not PAB, indicating a UV-B related 
blocking of the de-epoxidation process (16h exposure). Our results imply that Antarctic 
benthic diatoms are UV tolerant, possibly related to a genetically fixed trait.

Wunsch, C., MIT, Cambridge, USA, cwunsch@mit.edu
THE CHALLENGE OF LONG DURATION OCEANIC MEASUREMENTS
The oceanographic community has developed a remarkable number of extremely sophisti-
cated and useful observational methods.  Obtaining sustained,global-scale, long-term mea-
surements useful for climate studies are, however, perhaps the most difficult of all to achieve, 
for a variety of reasons, and require careful, specific, science and engineering to make them 
feasible--even should funding seem assured. In particular, the engineering has to address the 
human problem of sustaining, calibrating, and maintaining quality over the years and decades 
when the science community inevitably will have much of its attention elsewhere.  A number 
of examples, including Henry Stommel’s Bermuda Observatory, exemplify both the oppor-
tunities and pitfalls. Most important climate phenomena have time scales comparable to or 
exceeding ordinary working lifetimes, and it seems unlikely that existing research organiza-
tions can adequately cope with such unconventional scientific problems. One must at least 
ask whether some novel approach is needed and whether one is possible? . 

Wurst, M., Alfred-Wegener-Institute for Polar and Marine Research, Bremerhaven, 
Germany, maschawurst@gmx.de;

Voss, M., Baltic Sea Research Institute, Rostock-Warnemuende, Germany, maren.voss@
io-warnemuende.de;

Engel, A., Alfred-Wegener-Institute for Polar and Marine Research, Bremerhaven, 
Germany, anja.engel@awi.de;

Grossart, H. P., Leibniz-Institute of Freshwater Ecology and Inland-Fisheries, Stechlin, 
Germany, hgrossart@igb-berlin.de;

Riebesell, U., Leibniz Institute of Marine Sciences (IFM - GEOMAR), Kiel, Germany, 
uriebesell@ifm-geomar.de;

Lunau, M., Alfred-Wegener-Institute for Polar and Marine Research, Bremerhaven, 
Germany, mirko.lunau@awi.de

COUPLING OF TRANSPARENT EXOPOLYMER PARTICLE DYNAMICS AND 
MICROBIOLOGICAL PROCESSES DURING AN OCEAN ACIDIFICATION 
EXPERIMENT IN THE BALTIC SEA
Transparent exopolymer particles (TEP) form from dissolved precursors and significantly 
contribute to the pool of particulate organic carbon in the ocean. In addition, TEP are an 
important structural component since they provide attachment sites for microbes on a 
nanometer to micrometer scale. To investigate the effect of changes in pH on the concen-
tration and dynamics of TEP, we conducted a series of experimental studies in the Baltic 
Sea in summer 2007 within the frame of the SOPRAN (Surface Ocean PRocesses in the 
ANthropocene) project. At this time diazotrophs were the main primary producers. Thus, 
the relation between autotrophic N2-fixation and heterotrophic activity (uptake of radio-
labeld Leucine) was determined and compared with TEP concentration measurements to 
elucidate how production and fate of TEP may be altered due to short term responses to 
acidification. We observed that the amount of TEP as well as microbiological activities were 
sensitive to changes in pCO2. Our results indicate a decrease of TEP concentration with 
increasing pCO2 under net heterotrophic conditions. Furthermore, significant correlations 
between TEP concentration and bacterial abundance suggest a tight coupling between the 
dynamics of acidic carbohydrates and bacteria dynamics. This study shows that manipul-
tions of pH can affect microbial carbon turn-over and, hence, organic matter cycling.

Wurzel, W. W., Carnegie Institution of Washington, Washington D.C., USA, wwurzel@
ciw.edu;

Newsome, S. D., Carnegie Institution of Washington, Washington D.C., USA, snew-
some@ciw.edu;

Moore, J., Duke University Marine Laboratory, Beaufort, USA, jemoore@duke.edu
Yeakel, J., University of California Santa Cruz, Santa Cruz, USA, jyeakel@pmc.ucsc.edu;
Fogel, M. L., Carnegie Institution of Washington, Washington D.C., USA, m.fogel@gl.ciw.edu
THE INFLUENCE OF ANTHROPOGENIC MARINE SUBSIDIES ON TROPHIC 
DYNAMICS IN A LOW-PRODUCTIVE TERRESTRIAL ENVIRONMENT
Ecological perturbations can have strong influences on food web dynamics by altering the 
source, abundance, and temporal availability of resources. This in turn may disrupt nutrient 
pathways by varying controls for top-down and bottom-up interactions. The beaches of 
Isla Magdalena (Baja California, Mexico) are littered with discarded catch (bycatch) of local 
artisanal fishermen every summer.  This marine nutrient input could be supporting excess 
densities of apex predators (coyotes, Canis latrans).  Our objectives are to understand the 
effects of marine nutrient inputs on the island’s coyote population and identify any cascad-

ing affects on lower trophic levels.  To do so we are using a combination of mark-recapture 
techniques and stable isotope (13C, 14N, D) analysis of coyote tissue, their prey, and pri-
mary producers.  Abundance indices suggest spatial differences in coyote and prey density 
that likely correspond to variations in bycatch biomass across the island.  Isotopic results 
show that a high proportion (>50%) of most coyotes’ diets consist of bycatch during the 
summer.  This interdisciplinary study will illustrate how anthropogenic activities in marine 
ecosystems can have dramatic affects on adjacent terrestrial environments.

Xie, H., University of Quebec at Rimouski, Rimouski, Canada, huixiang_xie@uqar.qc.ca;
Zafiriou, O. C., Woods Hole Oceanographic Institution, Woods Hole, USA, ozafiriou@

whoi.edu
LIGHT-INDUCED FORMATION OF CARBON MONOXIDE FROM PARTICLES IN 
SEAWATER: PRELIMINARY RESULTS
Carbon monoxide (CO) formation from particle photoprocesses was determined on 
seawater samples collected from one open-ocean (BATS) and two coastal (Vineyard 
Sound and St. Lawrence estuary) sites. Particles were concentrated using cross-flow filtra-
tion with 0.2-micrometer filter pore size. Samples containing varying levels of particles 
were irradiated under solar or solar-simulated radiation. CO formation rate increased 
linearly with particle concentration. Particles contributed to 20-40% of the CO formation 
in the original samples.  Although this increase in CO formation was in part due to light 
scattering by particles, our results demonstrate that CO formation by particle-involved 
photoprocesses could be significant compared to CO production from dissolved organic 
matter photochemistry.

Xie, L., Ocean University of China, Qingdao, China, xielingling@ouc.edu.cn;
Zhao, W., Ocean University of China, Qingdao, China, weizhao76@gmail.com;
Tian, J., Ocean University of China, Qingdao, China, tianjw@ouc.edu.cn
MIXING INDUCED BY EDDY IN NORTHERN PART OF SOUTH CHINA SEA
An intensive and comprehensive experiment was newly performed in northern part of 
South China Sea (SCS) in June/August, 2007. Conductivity-Temperature-Depth (CTD), 
Lower Acoustic Doppler Current Profiler (LADCP) and TurboMAP-II were used in ob-
servation. The geostrophic calculation shows that a subsurface cyclonic circulation exists 
in a depth range from 50m to 200m with maximum scales of 18.5°-20°N and 115°-118°E 
at about 100m, and a deeper anticyclonic eddy becomes evident at 17.5°-19°N, 114°-116°E 
below 500m down to 2000m. The dissipation rate and eddy diffusivity in the eddies are 
investigated from microstructure observation. Vertical velocities in the eddies are also 
calculated from ω-equation and microstructure observation, respectively.

Xie, S. P., University of Hawaii, Honolulu, USA, xie@hawaii.edu;
Richter, I., University of Hawaii;
Okumura, Y., NCAR;
Miyama, T., JAMSTEC;
Timmermann, A., University of Hawaii
NORTH ATLANTIC INFLUENCES ON TROPICAL AMERICAS: RAINFALL AND 
CROSS-CENTRAL AMERICAN MOISTURE TRANSPORT
Paleoclimate observations suggest that during Heinrich events, precipitation decreases on 
both sides of the Central American Isthmus. A high resolution coupled ocean-atmospher-
ic model simulates this suppression of tropical American rainfall in response to a cooling 
over the tropical North Atlantic, the latter being typical of Heinrich events. The simulation 
reveals a surprising analogy to the so-called mid-summer drought of Central America. 
With increasing solar radiation, precipitation over Central America and southern Mexico 
increases from April to June but then mysteriously decreases in the mid-summer dur-
ing July-August. The simulation suggests that suppressed convection over the tropical 
Atlantic warm pool is a cause of the mid-summer drought over Central America and the 
far eastern tropical North Pacific by exciting subsidence Rossby waves that propagate 
through the Isthmus. The moisture transport from the Atlantic to Pacific across Central 
America favors the North Atlantic for the sinking branch of the global meridional over-
turning circulation (MOC). The mid-summer drought is associated with the development 
of northeasterly winds across Central America, which are responsible for much of the 
Atlantic-to-Pacific moisture transport. In response to a North Atlantic cooling as during 
Heinrich events, the intensified northeast trade winds increase the moisture transport 
from the Atlantic to Pacific, suggesting a negative feedback to MOC variability.

Xizhen Du, X., Boston University, Boston, USA, xdu06@bu.edu;
Sergio Fagherazzi, S., Boston University, Boston, USA, sergio@bu.edu
TSUNAMI INCISIONS PRODUCED BY THE DECEMBER 2004 EARTHQUAKE 
ALONG THE COASTS OF THAILAND, INDONESIA, AND SRI LANKA
Field observations and satellite images indicate that tsunami waves select specific patterns 
during flooding and ebbing forming characteristic incisions in the coastal landscape. To 
study these incisions we analyze high resolution remote sensing images of the coastline of 
Indonesia, Thailand, and Sri Lanka impacted by the tsunami of December 26, 2004. The 
analysis sheds light on the different mechanisms by which currents scour incisions dur-
ing the flooding and receding phase of a tsunami. During flooding the high velocity flow 
indents the levees of existing tidal channels and bays, leaving short flood scours. During 
ebb the receding water dissects the coastline with equally spaced return channels widen-
ing toward the coast.
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Xu, C., Texas A&M University at Galveston, Galveston, USA, xuchen66@hotmail.com;
Santschi, P. H., Texas A&M University at Galveston, Galveston, USA, santschi@tamug.edu
ISOLATION AND CHARACTERIZATION OF EXOPOLYMERIC SUBSTANCES 
FROM MARINE BACTERIUM SAGITTULA STELLATA AND SOIL BACTERIUM 
PSEUDOMONAS FLUORESCENS BIOVAR II
Two kinds of exopolymeric substances (EPS), i.e., “attached” (capsular) and “non-attached” 
EPS, produced by two bacteria, marine Sagittula stellata (SS) and terrestrial Pseudomonas 
fluorescens biovar II (PF), were extracted and purified using improved procedures, in 
order to make them available for further experimentation. Results from chemically char-
acterizing different EPS fractions, after harvesting in different growth phases and purifica-
tion using ultra- and diafiltration, demonstrated that EPS produced by SS were rich in 
polysaccharides (34-40% of OC), largely composed of neutral sugars, while EPS produced 
by PF were high in acidic polysaccharides (20-30 % of OC). Proteins (≤10% of OC) gave 
the macromolecules amphiphilic and surfactant properties. Production of these EPS 
revealed that their composition was controlled by different mechanisms and physiologi-
cal responses. This resulted in: 1) different growth patterns, i.e., “growth-associated” vs. 
“non-growth-associated”; 2) different ratios of carbohydrate-C to protein-C; 3) constant 
molecular weight distribution ((64.49±0.78) KDa and (24.74±2.37) KDa) throughout their 
life cycle, indicating that the self-digestion of these exopolymers is unlikely. The results of 
these studies are related to the gel- and aggregate-forming capacity of EPS.

Xu, D., School of Marine Sciences, University of Maine, Orono, USA, danya_xu@umit.
maine.edu;

Xue, H., School of Marine Sciences, University of Maine, Orono, USA, hxue@main.edu;
Greenberg, D. A., Fisheries and Oceans Canada, Bedford Institute of Oceanography, 

Dartmouth, Nova Scotia, Canada, GreenbergD@mar.dfo-mpo.gc.ca
NUMERICAL STUDY OF LAGRANGIAN TRANSPORT PROCESS IN A 
MARCOTIDAL BASIN
Mixing and transport in a tidal basin or estuary is not only an interesting scientific prob-
lem but also an important processes which control the fate and distribution of nutrients, 
suspended sediment, pollutions and other planktonic waterborne biota in coastal oceans. 
Two basic mechanisms of horizontal dispersion, shear dispersion and chaotic advection, 
have been proposed, but quantifying and predicting the Lagrangian transport of marine 
particles in the ocean remains as a challenge. In a marcotidal basin like Cobscook Bay, 
particle trajectories show a great deal of sensitivity to release location and time. Chaotic 
advection is traditionally thought as the principal influence to Lagrangian transport due 
to interaction of significant tidal currents and complex geographic features. A kinamatic 
model of Cobscook Bay is also constructed to investigate Lagrangian behavior based on 
the residual current from the dynamical ocean model. Numerical particles are released 
at different tidal phase and tracked through time-dependent tidal currents with different 
amplitudes and spatially varying phase lags. Lagrangian coherent structures are distin-
guished to evaluate the flushing and resident time of different part of tidal channel. The 
results suggest chaotic advection happens when spatial phase lag of tidal current is great 
enough and particles may be transported to quite different regions though they were 
initially released very closely. 

Xu, F., Stony Brook University, Stony Brook, USA, fanxu@ic.sunysb.edu;
Wang, D. P., Stony Brook University, Stony Brook, USA, Dong-Ping.Wang@stonybrook.edu;
Riemer, N., Stony Brook University, Stony Brook, USA, Nicole.Riemer@stonybrook.edu
A SIZE-RESOLVED METHOD FOR FLOCCULATION PROCESSES OF FINE-
GRAINED PARTICLES
The transport of fine-grained particles in estuarine and coastal waters is influenced by 
flocculation processes (aggregation and floc breakup). Aggregation is caused by collision 
and subsequent adherence between particles, and breakup is mainly due to turbulent 
stress. As a consequence, the particle size and settling velocity vary with time in the 
water column, and can be orders of magnitude larger than those of primary particles. In 
this study the variations in floc size and settling velocity are simulated via a size-resolved 
method, which approximates the real size distribution of particles in different size bins and 
solves for each bin a mass balance equation.  The zero- (0-D) and one-dimensional (1-D) 
simulations have been carried out. In 0-D study the median floc size (D50) is proportional 
to the ratio of initial concentration and Kolmogorov microscale. In the 1-D simulation, on 
the other hand, the floc size distribution and settling velocity not only are influenced by 
turbulence-induced flocculation but also by competition between diffusion and settling. 
Simulation over a tidal cycle shows that floc sizes during high water slack are greater than 
those during maximum flood or ebb currents.  

Xu, J., NOAA/NOS/CSDL, Silver Spring, USA, jiangtao.xu@noaa.gov;
Myers, E., NOAA/NOS/CSDL, Silver Spring, USA, edward.myers@noaa.gov
MODELING TIDAL DYNAMICS AND TIDAL DATUMS IN THE PACIFIC 
NORTHWEST REGION
A tide model has been developed for the Pacific Northwest region in support of develop-
ing a vertical datum transformation tool, VDatum. The model domain extends from Pt. 
Buchon, California, to north of the Juan De Fuca Straight. The two-dimensional version of 
the Advanced Circulation (ADCIRC) model is employed to simulate barotropic tides and 
depth-integrated tidal currents. A high-resolution unstructured grid was created to better 

represent the complex shoreline and fine bathymetric features. The general tidal dynam-
ics and energy dissipation in this region will be presented. Tidal datums, including mean 
lower low water (MLLW), mean low water (MLW), mean high water (MHW) and mean 
higher high water (MHHW), as well as tidal constituents, are derived based on the simu-
lated tidal water levels and validated against available observations at various tidal gauges 
obtained from NOAA’s Center for Operational Oceanographic Products and Services. 
The effects of river discharge on the tidal dynamics and datums in the river/estuarine 
system will also be discussed.

Xu, J. P., U.S. Geological Survey, Santa Cruz, USA, jpx@usgs.gov;
Paull, C. K., Monterey Bay Aquarium Research Institute, Moss Landing, paull@mbari.org;
Normark, W. R., U.S. Geological Survey, Menlo Park, wnormark@usgs.gov;
Ussler, W., Monterey Bay Aquarium Research Institute;
Caress, D. W., Monterey Bay Aquarium Research Institute;
Rosenberger, K., U.S. Geological Survey;
Keaten, R., Monterey Bay Aquarium Research Institute;
Covault, J. A., Stanford University;
Maier, K. L., Stanford University;
Barry, J., Monterey Bay Aquarium Research Institute
ORIGINS OF LARGE WAVE-SHAPED BEDFORMS ON THE FLOOR OF MONTEREY 
SUBMARINE CANYON
Multibeam surveys and ROV dives revealed a field of bedforms from the head down to 
~1000m depth along the axis of Monterey Submarine Canyon.  These bedforms range 
from 20~70m in wavelength and 1~3m in height. The asymmetry of these bedforms 
suggests down-canyon migration. Current measurements show tidal oscillations of up 
to 80 cm/s, with down-canyon current dominant. Empirical models show that flows of 
these magnitudes are capable of generating sandwaves of the observed sizes. However, 
vibracores from the crests and flanks of the bedforms showed sequences of coarse gravel 
or multicolored clay-clasts fining upward into sand - a stratigraphy typical of gravity-flow 
deposits. Moreover, three boulder-sized monuments buried 40cm into the bedforms at 
different locations were translated ~150m down-canyon within a 3-day period, suggesting 
forces other than tidal currents as the cause. A multi-faceted investigation is underway 
that includes mapping and geophysical surveys, sediment coring, and ADCP mooring and 
STED (Self Triggering Event Detector) deployment. In this paper, we present the latest 
data and analyses that characterize possible mechanisms for forming the observed bed-
forms and their spatial variation.

Xu, K., Virginia Institute of Marine Science, Gloucester Point, USA, kxu@vims.edu;
Harris, C. K., Virginia Institute of Marine Science, Gloucester Point, USA, ckharris@vims.edu;
Hetland, R. D., Texas A&M University, College Station, USA, hetland@tamu.edu;
Kaihatu, J., Texas A&M University, College Station, USA, jkaihatu@civil.tamu.edu
SEDIMENT TRANSPORT FROM THE MISSISSIPPI AND ATCHAFALAYA RIVERS 
TO THE LOUISIANA/TEXAS SHELF
Fluvial sediment dispersal strongly impacts temporal and spatial variations of turbidity 
and nutrients in estuaries and continental shelves. This has motivated the development 
of a three dimensional coupled hydrodynamic and sediment transport model for the 
Louisiana/Texas (LaTex) Shelf.  The model, implemented within the Regional Ocean 
Modeling System (ROMS), included delivery of sediment from the Mississippi and 
Atchafalaya Rivers, seabed resuspension, and suspended sediment transport by ambient 
currents. Waves were calculated using the SWAN (Shallow WAves Nearshore) model. 
The calculations represented a year, 1993, that included large storms and significant river 
discharge. Additionally, data from the LaTex field program provided measurements of 
bottom boundary layer conditions for May - June, 1993. Model results indicated that on 
the LaTex shelf both wind-driven currents and storm waves cause sediment resuspension. 
While much material from the Mississippi was delivered to deep water, a large amount  
was transported westward to mix with Atchafalaya sediment in the vicinity of the Dead 
Zone. This model will later be linked to a biogeochemical model and evaluated using data 
from the MCH2 (Mechanisms Controlling Hypoxia, 2) experiment.

Xu, X., University of southern Mississippi, Stennis Space Center, USA, xiaobiao.xu@usm.edu;
Chassignet, E. P., Florida State University, Tallahassee, USA, echassignet@coaps.fsu.edu;
Townsend, T. L., Naval Research Laboratory, Stennis Space Center, USA, townsend@

nrlssc.navy.mil
THE MEDITERRANEAN OUTFLOW IN A NORTH ATLANTIC SIMULATION
Output from a high resolution, basin scale, North Atlantic simulation is used to study the 
circulation of the Mediterranean outflow water (MOW) in the Gulf of Cadiz and in the 
Northeast Atlantic ocean. The model is based upon the hybrid coordinate ocean model 
(HYCOM) and includes the Richardson number-dependent entrainment parameteriza-
tion of Xu et al. (2006). As observed, the simulated MOW transforms from a bottom-
trapped gravity current out of the Strait of Gibraltar into a wall-bounded undercurrent in 
the Gulf of Cadiz. When the plume spreads further west beyond the Cape of St. Vincent, 
the inshore, upper part of the plume turns around the Cape and flows northward along 
the western coast of Iberian Peninsula; the offshore, lower part of the plume continues 
westward into the northeast Atlantic Ocean. This spreading pattern agrees in general with 
the scenario described by Daniault et al. [1994]. The simulation also suggests that the ed-
dies play a bigger role in carrying MOW westward than northward.
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XU, Y., University of Maine, Orono, USA, yi.xu@umit.maine.edu;
CHAI, F., University of Maine, Orono, USA, fchai@maine.edu;
CHAO, Y., Jet Propulsion Laboratory, Pasadena, USA, Yi.Chao@jpl.nasa.gov;
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SEASONAL AND INTERANNUAL VARIABILITY OF PERUVIAN ANCHOVY 
GROWTH AND POPULATION DYNAMICS: A MODEL STUDY
The Peru coast is the most productive of ocean ecosystems with the world’s largest single-spe-
cies fishery, the Peruvian anchovy. A bioenergetics model is established to study the Peruvian 
anchovy dynamics in response to seasonal and interannual climate variability. The model con-
siders temperature and plankton biomass as essential growth factors, and estimates the anchovy 
length and weight for each life stages. The environmental conditions are simulated from the 
Pacific circulation model and the ecosystem model consisting of multiple plankton functional 
groups. We apply size/stage dependent mortality rates to produce the anchovy population 
dynamics; the numbers of fish that recruit to fisheries size are characterized. The results suggest 
that both the growth and the population dynamics of Peruvian anchovy show a clear seasonal 
and interannual variability. On a seasonal basis, the food abundance plays an important role, 
whereas interannual variation, both temperature and food conditions affect the anchovy growth 
dynamics. The model results agree with the observations. The model sensitivity analyses allow 
us to evaluate and constrain the model parameters and improve the model robustness.

XU, Y., Rutgers University, New Brunswick, USA, xuyi@marine.rutgers.edu;
Chant, R. J., Rutgers University, New Brunswick, USA, chant@marine.rutgers.edu;
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VARIABILITY IN SST AND CHL-A IN THE NEW YORK BIGHT: SPRINGTIME IN 
WINTER?
We conducted an analysis of historical satellite imagery to characterize the seasonal and 
inter-annual variability of SST (14 years) and chlorophyll-a (9 years) in the New York 
Bight. Over 80% of the SST variance is in the seasonal cycle which spatially demarks both 
the mid-shelf and shelf break fronts. EOF analysis of the residual SST after removing 
the mean and seasonal cycle revealed an asymmetry in that this seasonal cycle. Surface 
chlorophyll-a data exhibited an annual signal with a peak occurring in November when 
SST drops and nutrients from the cold pool are mixed into surface waters. Surface chloro-
phyll-a remained high in winter months with a secondary peak in the late winter. Surface 
cholorphyll-a decreased dramatically in early spring as the water column stratified. The 
winter bloom, when light levels are low and mixing is high, suggests that phytoplankton 
populations are not constrained by low light (Sverdrup) which we hypothesize may be 
typical on shallow broad shelves. In addition, inter-annual variability in both SST and 
chlorophyll-a are evident and appear to be set by conditions during the winter months.

Xu, Z., Canadian Hydrographic Service, Maurice Lamontagne Institute Fisheries and 
Oceans Canada, Mont-Joli, Canada, xuz@dfo-mpo.gc.ca

A REAL-TIME TSUNAMI SIMULATION SYSTEM WITH THE ALL-SOURCE 
GREEN’S FUNCTION
To simulate tsunami propagations in real-time is a great challenge. All the previous at-
tempts have focused either on running a model on the fly or on limited-source Green’s 
functions. Even with a supercomputer and massively parallel computations, it would be 
very difficult to run a model on the fly in a vast transoceanic domain and yet still win the 
race for time against a fast moving tsunami. The limited source Green’s function approach 
can provide results very quickly, but unfortunately only for cases in which a tsunami origi-
nates within a few pre-assumed source regions. This paper will present a real-time tsunami 
simulation system based on a new method, referred to as the all-source Green’s function 
(ASGF) method (Xu 2007). The method pre-calculates the fundamental response func-
tions of a point of interest against all the sources distributed in the entire domain (hence 
the name all-source Green’s function). Illustrated for the North Atlantic Ocean, the system 
shows that when a tsunami trigging event occurs anywhere in the ocean, the multiplication 
of the pre-calculated all-source Green’s functions with the source functions gives almost in-
stantaneously (in a few seconds) gives the real response at one or several points of interest.

Xu, Z., Massachusetts Institute of Technology, Cambridge, USA, xuzao@mit.edu;
Yue, K. P., Massachusetts Institute of Technology, Cambridge, USA, yue@mit.edu
INFLUENCE OF NONLINEARITY OF OCEAN SURFACE WAVES TO THE SPATIAL 
AND TEMPORAL FLUCTUATIONS OF UNDERWATER LIGHT FIELDS
We develop three-dimensional Monte Carlo codes for atmosphere-ocean radiative 
transfer including light polarization to investigate the spatial and temporal fluctuations 
of light fields beneath a dynamic ocean. The codes are optimized by variance reduction 
techniques and MPI programming to allow large-scale simulations involving realistic two-
dimensional surface wavefields. We obtain phase-resolved ocean waves by a high-order-
spectral method which takes into account free-surface nonlinearity. Our simulations show 
that for regular (Airy vs. Stokes) waves, nonlinearity affects the focusing and variations 
of underwater light fields appreciably underneath the wave trough and wave crest. For 
broad-band irregular ocean waves, the spatial and temporal spectra and correlations of the 
light fields show salient differences with or without accounting for wave nonlinearity. In 
this case, nonlinearity affects not only the profile of individual wave components but also 
changes the phasing among these components.

Xue, H., University of Maine, Orono, USA, hxue@maine.edu;
Liu, G., University of Maine, Guimei_Liu@umit.maine.edu;
Thomas, A., University of Maine, thomas@maine.edu
A HINDCAST OF THE GULF OF MAINE FROM 1985 TO 2006
A hindcast of the circulation in the Gulf of Maine from 1985 to 2006 is conducted using 
the Gulf of Maine Ocean Observing System (GoMOOS) nowcast/forecast system. The 
surface forcing is derived from the North American Regional Reanalysis, and satellite de-
rived sea surface temperature is assimilated in the model to constrain the heat budget. The 
hindcast is compared with the hydrographic database of Fisheries and Oceans Canada and 
National Marine Fisheries Service. Preliminary analysis focuses on the interannual vari-
ability of the Maine Coastal Current in response to local forcing as the hindcast is forced 
by a climatological monthly mean at the open boundaries. In addition, the hindcast in the 
last 5 years is compared with the GoMOOS nowcast of 2002-2006 that uses a daily open 
boundary condition derived from the NCEP Regional Ocean Forecast System.
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MEDFLUX: USING 3D PLOTS FROM PRINCIPAL COMPONENT ANALYSIS TO 
VISUALIZE DEGRADATION TRAJECTORIES OF ORGANIC MATTER
Principal component analysis (PCA) has been widely used in marine organic geochem-
istry to visualize and quantify the degree of organic matter degradation. In a typical PCA 
analysis, only the first two principle components (PCs) are used to find directions that 
represent different degrees of degradation.  However, in many cases the third PC explains 
almost as much of the variance of the data matrix as does the second PC, so that including 
the third PC provides much additional valuable information. In the present study, we com-
pared the use of 3D and 2D PCA plots with respect to their effectiveness at resolving pat-
terns of degradation. This analysis was done using data both for organic compounds and 
for radiotracers in sinking particles measured during the MedFlux project.  Our results 
show that use of 3D PCA plots gives more accurate and complete information for visual-
izing degradation patterns than does use of 2D plots.  In addition, groupings of samples 
in similar states of degradation using visual information from 3D PCA is more consistent 
with results from cluster analysis than are groupings defined using 2D plots.

Yager, P. L., University of Georgia, Athens, USA, pyager@uga.edu
HOW AMAZON RIVER INORGANIC CARBON AND NUTRIENT 
CONCENTRATIONS LIKELY DETERMINE THE EXTENT OF CARBON 
SEQUESTRATION IN THE WESTERN TROPICAL NORTH ATLANTIC.
Allochthonous sources of N, such as riverine nitrate and N2 fixation, enable the biological-
ly mediated transfer of CO2 from the atmosphere to the ocean, or “carbon sequestration.” 
In the Amazon River plume, this uptake is about 15 ±6 TgC yr-1, in a region otherwise a 
source of CO2 to the atmosphere. Amazon River-supported N2 fixation offshore increases 
by 4x river-fueled new production estimates, but blooms depend on riverine P, Fe, and 
Si. Recent research in the plume highlights our lack of “river endmember” knowledge, 
however, when we calculate how the Amazon affects the tropical Atlantic C cycle. To 
determine the flux, we must know how much Fe, Si, N, P and C is delivered to the ocean, 
and how each varies. Our best guess for conditions at the mouth is based on Obidos, 800 
km upstream, or zero-salinity intercepts from shelf or offshore data. Water takes about 14 
d to transit from Obidos, and several significant rivers flow into the Amazon mainstem 
downstream. Historical data sets for salts and nutrients at the mouth differ from Obidos, 
but no systematic measurements of the carbonate system have ever been made and we 
know little about organic constituents there. Here, we take our best estimates of end-
member variability and model the effects on C sequestration. Calculations are sensitive to 
river flow and the C and nutrient endmembers. We report on this sensitivity and suggest 
requirements to understand the Amazon’s impact on the tropical Atlantic C cycle.

Yamada, N., National Institute of Advanced Industrial Science and Technology (AIST), 
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BACTERIAL ACTIVITY IN THE LABORATORY EXPERIMENTS SIMULATING 
OCEAN CO2 SEQUESTRATION
The ocean CO2 sequestration technology, direct injection of CO2 into bathypelagic layers, is 
one of the climate change mitigation options. It is essential to assess the potential environ-
mental impacts on the marine ecosystem. In bathypelagic layers, bacteria play a significant 
role in oceanic carbon cycling through utilization and transformation of organic matter. 
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Laboratory experiments simulating ocean CO2 sequestration by acidifying bathypelagic 
seawater with CO2 gas or buffer solutions were conducted to examine the influence on 
bacterial activity. Here, bacterial production (3H-leucine incorporation rate) and the pro-
portion of viable cells (elongated cells under the inhibitor of cell division) were measured. 
It was observed that moderate acidification (-0.6 in pH unit) increased both parameters. 
Further acidification over -1.0 in pH unit, on the other hand, depressed both. Bacterial 
activity was supposed to be quite sensitive to the degree of acidification. Also, the results 
strongly indicates the presence of some bacterial species in the bathypelagic layer which can 
be activated with moderate acidification as the consequence of CO2 sequestration.
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VARIABILITY OF FRESHWATER DISTRIBUTION IN THE CANADA BASIN OF THE 
ARCTIC OCEAN IN 2000S
Freshwater inventories of surface and halocline waters in the Canada Basin are comprised 
of inputs from rivers, sea-ice melt and low salinity Pacific water and removal due to sea-
ice formation.  To assess interannual variability of these freshwater components a suite of 
geochemical tracers were collected from 2000 to 2007: oxygen isotope ratio and alkalinity 
are used to distinguish sea ice meltwater/ brine rejection from other freshwater inputs 
and nutrients are used to identify Pacific water distributions.  Horizontal maps show that 
the relative contributions of these components vary significantly according to regional 
sources.  Shelf- basin exchange is shown by the lateral transport of freshwater and brine 
from the continental shelves into the Canada Basin.  Substantial inter-annual differences 
are found in both horizontal and vertical distributions of freshwater components.
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MIXED LAYER HEAT BALANCE ON SEASONAL TO INTERANNUAL 
TIMESCALES IN THE WESTERN TROPICAL PACIFIC: AN OGCM STUDY
We examined the mixed layer heat balance, using an ocean general circulation model, on 
seasonal to interannual timescales in the western tropical Pacific, where variations in the 
relatively high SST are closely related to the East Asian climate through atmospheric convec-
tive activities. On the seasonal timescale, the SST is dominated by the surface heat flux and 
subsurface processes, such as entrainment, during summer, while by the surface heat flux 
and the meridional heat advection due to the enhancement of the Mindanao Dome during 
winter. On interannual timescales, the mixed layer heat balance in the western tropical Pacific 
exhibits a seasonal dependency: the SST variability is mainly influenced by the surface heat 
flux during summer and by the oceanic interior process during winter. This well explains 
the seasonal relationship between the local SST and precipitation anomalies in the western 
tropical Pacific: their correlation shows negative values in summer, while positive in winter. 
Results from a newly developed ocean data assimilation system, which is coupled with an 
atmospheric general circulation model (Fujii et al., 2007), are also examined.
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ASSESSMENT OF DYNAMICS OF CHROMOPHORIC DISSOLVED ORGANIC 
MATTER IN COASTAL ENVIRONMENTS BY EEM-PARAFAC
Excitation-emission matrix (EEM) fluorescence techniques have been widely used to 
characterize chromophoric dissolved organic matter (CDOM) in coastal environments. 
However, since the EEMs are often composed of various types of overlapping fluoro-
phores, it may be difficult to properly evaluate CDOM dynamics in coastal based solely 
using the EEM “peak picking” technique. In the present study, parallel factor analysis 
(PARAFAC) was applied to decompose EEMs into individual fluorescent components for 
samples collected at Ise Bay, Japan. Four humic-like and three non humic-like fluorescent 
components were identified by PARAFAC and the dynamics of each of the fluorescent 
components was evaluated separately. The spatial distribution of the three non humic-
like fluorophores suggests an autochthonous, estuarine origin for these components. The 
linear relationships between salinity and abundance of two of the four humic-like compo-
nents observed in the bay area, suggests a terrestrial origin, probably riverine as conserva-
tive behavior for these components was observed. In contrast, non-conservative mixings 
of the other two humic-like components were found in the bay area, suggesting sources 
other than riverine inputs.
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RING AND WESTERN BOUNDARY CURRENT INTERACTIONS - TWO SCENARIOS
More than two decades ago, one of us proposed two scenarios for the interaction of a 
cold core ring and a western boundary current (the Gulf stream): 1) the ring coalesces 
completely with the stream; 2) the ring exchanges mass and presumably energy with the 
stream but is then reorganized to form a ring free from the stream.  The first scenario 
was successfully proved in series of papers, particularly Olson (1980).  However, the 
second one had lack of sufficient evidence to demonstrate this scenario really takes place. 
In February 2007, we made a direct observation of a cold core ring collision with the 
Kuroshio making use of Moving Vessel Profiler (MVP). We cut through the ring and the 
Kuroshio. The data demonstrate that the mass and the energy of ring were exchanged with 
those of the Kuroshio.  According to the satellite altimeter data, the ring reorganized and 
increased in size.  Clearly, this new data set demonstrates the second scenario is real. We 
present the detail of our data set and the data analysis. Examples of ring interactions in 
both the Kuroshio and Gulf Stream are summarized.
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A SYSTEMATIC OBSERVATION OF METHANE PLUME BEHAVIOUR AROUND 
SEAFLOOR COLD SEEPAGE
Cold seepages are characterized as rapid upward transports of methane from deeper part 
to the seafloors. Prior to reach the seafloors, when methane meets downwards diffusing 
seawater sulfate, it is oxidized anaerobically by a consortium of microorganisms that use 
sulfate as an oxidant. A significant portion of the bicarbonate produced after the sulfate 
reduction near the seafloor. When the methane fluxes are much, direct methane bubbling 
occurs and the bubble jet blows up in the water column due to the buoyancy. Then the 
dissolution and dispersion process with methane oxidizing occurs. The behavior of meth-
ane bubbles and the dissolution and dispersion process have been numerically studied by 
the authors. The results suggest that the behavior of methane plume is susceptible to cur-
rent profile among the several factors. In the previous studies, however, there are few cases 
that methane concentration in the water column and current profile were simultaneously 
measured in the same area. In order to obtain the both data and reconstruct the numerical 
model, the R/V Tansei-maru cruise KT-06-26 including CTD-cast with seawater sampling 
and ADCP mooring were carried out at the Umitaka Spur off Joetsu region, eastern Japan 
Sea. Magnificent methane flare has been reported at the Spur. The mooring system com-
posed of three ADCP with two 3-D current vector instruments was deployed for ca 58 
hours. During the deployment, 24 CTD-casts with seawater sampling were conducted.

Yan, X. H., University of Delaware, Newark, USA, xiaohai@udel.edu;
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REMOTE SENSING STUDIES OF MERIDIONAL OVERTURNING CIRCULATION 
IN NORTH ATLANTIC OCEAN
Although satellite remote sensing measurements are commonly used in oceanographic 
research, very few of these studies address deep ocean convection (DOC) as it relates to 
Meridional Overturning Circulation (MOC). The major limitation of using remote sens-
ing measurements directly results from their poor temporal and spatial resolution, with 
respect to the characteristic features of deep water convection. However, features associ-
ated with prior and post deep water formation have much larger spatial and longer time 
scales compared to the convective plumes. This talk will focus on detecting and monitoring 
the preconditioned flow and lateral exchange features resulting from prior and post deep 
convection, respectively.  Using several sources of data, including heat and vapor exchange, 
and horizontal and vertical flow fields,  we have created a composite data set that allows the 
analysis of horizontal flow fields and the vertical water column structure that are associated 
with DOC. The improved understanding of DOC and MOC results from this study will al-
low us to better access its impact on climate change and thus help to detect the early onset 
of rapid climate change. Preliminary results will be discussed in this presentation.
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IMPACTS OF THE 1998-1999 EL NIÑO AND LA NIÑA EVENTS ON THE ROLE 
OF HETEROTROPHIC PROTISTS IN THE MICROBIAL FOOD WEB OF THE 
NORTHEAST EQUATORIAL PACIFIC OCEAN
The distribution and grazing of heterotrophic protists (HP) were examined to understand 
the response of HP to the climate events in the northeast equatorial Pacific (5-11ºN). 
This study area experienced El Niño in 1998, La Niña in 1999 and relaxation of La Niña 
in 2000. The changes of water mass physicochemical properties affected the biological 
features during these climate events. Chl-a concentration was higher in 1999 than other 
years with the dominance of larger size phytoplankton. The biomass of HP was the high-
est in 1999, but the relative contribution of nanoprotists was the greatest in 2000. The 
smaller size (<20 µm) of the heterotrophic dinoflagellates was dominant in 1998 and 2000, 
whereas the larger size (>20 µm) was dominant in 1999. The size distribution of the HP 
well coincided with that of phytoplankton. This relationship suggests that the community 
structure of HP could be influenced by the size structure of their prey sources, namely, 
phytoplankton, whose community structure can be changed by the climate events. But, 
the grazing efficiency and impact of HP on the microbial food web seemed less affected by 
the climate events in this area.

Yang, J., Woods Hole Oceanographic Institution, Woods Hole, USA, jyang@whoi.edu
INTERANNUAL VARIABILITY OF EKMAN PUMPING AND ITS IMPACT ON THE 
ARCTIC OCEAN
In the ice-covered Arctic Ocean, the surface stress that forces the Ekman layer dynam-
ics consists of both air-water and ice-water stresses. The data required to estimate these 
stresses are now available from satellite and buoy observations. In this study, a suite of sat-
ellite and buoy observations of key variables (ice motion, ice concentration, surface wind, 
etc.) will be used to compute the daily ice-water and air-water stresses over the whole 
Arctic Ocean from 1978 to 2006 on a 25-km resolution. The seasonal and interannual 
variability of these variables and how they affect the Ekman transport and pumping rate 
will be examined. The potential impacts of the Ekman pumping variability on the Arctic 
Ocean circulation, mixing and heat and fresh-water transports will be assessed.
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COMPARISONS OF THE SEA SURFACE WIND DATASETS IN THE NORTHWEST 
PACIFIC MARGINAL SEAS
Sea surface winds have been used as an important parameter in calculating the ocean 
circulation and air-sea interaction. In simulating real oceanic condition by ocean model, the 
sea surface winds are important data as a model input. Recently, directly measured QSCAT 
winds with high resolution reveals unknown ocean wind structure (Chelton et al., 2004). 
Although the QSCAT provides more accurate observed wind, the data is limited tempo-
rally and spaciously (Milliff et al., 2004). The QSCAT has no data near the land due to the 
limitation of observation technique. In this study, we compare and evaluate three wind 
datasets; the NCEP (National Centers for Environmental Prediction) data, the ECMWF 
(The European Centre for Medium Range weather) data and the QSCAT data in the north-
west Pacific marginal seas. All of them have been widely used or are using in the study area. 
We investigated spatio-temporal variability and characteristic of sea surface winds using the 
monthly average wind data. We simulated real ocean by ROMS model with the three data 
sets and examined the difference of model results using different wind data.
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APPLICATIONS OF BRED VECTORS IN THE NASA GMAO OCEAN DATA 
ASSIMILATION SYSTEM
The coupled breeding, implemented in the NASA GMAO coupled general circulation 
model (CGCM), is designed to capture the growing errors related to the atmosphere-
ocean coupled instability with an interannual time scale (e.g. ENSO). The derived coupled 
bred vectors (BV) are originally used as the initial ensemble perturbations for the purpose 
of improving season-to-interannual ensemble forecast skill. In this study, we incorporate 
the oceanic component of the BVs into the data assimilation (DA) procedure to explore 
the possibility of improving the DA performance through the background error struc-
tures. The potential impact is investigated through the DA experiments, which assimilate 

temperature and salinity observations with three kinds of background error covariances: 
(1) a Gaussian-type, (2) a hybrid-type that augments (1) with the flow-dependent BV 
structures and (3) a hybrid-type that augments (1) with flow-independent EOF structure. 
Our results show that the analyses derived from the multivariate, hybrid background error 
covariances have the improvement over the one derived from the Gaussian background 
error covariance. The improvement can be found in both the temperature and salinity 
fields, especially in tropical Atlantic region. Among them, the analysis incorporated with 
BV information has the significant impact in the salinity field, which encourages the 
CGCM to predict a warm anomaly in 2006.

Yankovsky, A. E., University of South Carolina, Columbia, USA, ayankovsky@geol.sc.edu
LARGE-SCALE EDGE WAVES GENERATED BY HURRICANE WILMA’S LANDFALL
Direct observations of the storm surge induced by Hurricane Wilma’s landfall on the West 
Coast of Florida on October 24, 2005 revealed a formation of a wave pulse propagating 
alongshore as Wilma moved inland and the surge was no longer sustained by wind forcing. 
The height of the wave pulse exceeded 1.5 m in detided sea level data but its magnitude was 
obscured in direct surge measurements because it propagated during the stage of low tide. 
The duration of this wave pulse was ~6 hrs and the propagation speed varied in the range 
of 10-25 m/s indicating some dispersion of the initial disturbance. The wave pulse was 
followed by a train of much weaker oscillations during the next 24 hrs. The observed wave 
is identified as an edge wave of large spatial and temporal scales. Preliminary model calcula-
tions demonstrate a generation of edge waves with large spatial and temporal scales by a 
fast-moving circular storm system crossing the shelf at a close-to-normal angle. The pulse 
structure forms when the shelf width is comparable with the storm’s spatial scale.
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WATER MASS FORMATION AND CIRCULATION IN THE PERSIAN GULF
The circulation and water mass transformation processes in the Persian Gulf and the 
water exchange with the Indian Ocean through the Strait of Hormuz are studied using the 
HYbrid Coordinate Ocean Model (HYCOM). The Persian Gulf is a shallow, semi-enclosed 
marginal sea where the Persian Gulf Water (PGW), one of the most saline water masses in 
the world, is produced due to the arid climate. The PGW flushes out of the Persian Gulf as 
a deep outflow through the Strait of Hormuz and induces a surface inflow from the Indian 
Ocean, driving an inverse-estuarine type water exchange. The model results compare 
favorably with observed features, particularly with the measurements in the strait. The 
model suggests that deep waters are formed both in the northern gulf and in the southern 
gulf during wintertime and contribute with different seasonal cycle to the total deep out-
flow through the strait. The circulation in the gulf exhibits strong seasonal singal , and the 
annual cooling/heating cycle of the surface heat flux is identified to be responsible for the 
seasonal variability by changing the vertical mixing.
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CENSUS OF MARINE LIFE: TECHNOLOGIES FOR BIOLOGICAL RESEARCH 
THROUGH OCEAN OBSERVATORIES
The Census of Marine Life is an international research program that studies the diversity, 
distribution and abundance of marine life. As part of this mission, Census projects are 
developing and demonstrating technologies to collect information, in an automated way 
in situ, about marine animals and their migratory patterns. In addition, Census scientists 
have advanced tag technologies enabling them to employ marine life as platforms for sen-
sors. Tags on marine predators have gathered more physical oceanographic information 
than any conventional system, including the Argo float system, and can transmit those 
data to satellites. Many of the technologies used within Census research - tags, sensors 
and receivers - can be integrated in ocean observatories, thus providing a major biological 
component to these systems. The goal of the Ocean Biogeographic Information System, 
which houses all Census data, is to become interoperable with the data infrastructure of 
the Global Ocean Observing System to better address ecosystem concerns associated with 
global change, fisheries and pollution.
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RECENT THERMOHALINE CHANGES IN THE NORTHERN NORTH ATLANTIC
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Combining hydrographic (CTD), moored, profiling ARGO-float and expendable 
bathythermograph (XBT) measurements in the northern North Atlantic we document 
significant changes in its upper, intermediate (Labrador Sea), deep (Iceland-Scotland 
Overflow/Northeast Atlantic) and bottom (Denmark Strait Overflow) waters that have 
occurred during the past two decades. Affected by vertical and lateral mixing, these waters 
evolve along their spreading pathways. The similar seasonal-to-decadal scale signals in the 
thermohaline characteristics of the adjacent subpolar basins in the North Atlantic indicate 
that there is a persistent inter-basin advective exchange pattern which contributes to the 
large-scale connections and interactions in the Atlantic climate and eco-systems. The 
moored and ARGO measurements were used to fill both spatial and temporal gaps in the 
CTD data. Continuous time series constructed from the ARGO data for the Labrador, 
Irminger and Iceland basins supported the warming that was apparent in the temporally 
sparse CTD&XBT data. Other questions addressed are: Does the recent warming occur in 
a steady/continuous way or in jumps? What is the contribution of the seasonal changes to 
the multiyear trends? What is the fate of deep convection?

Yasuda, T., Meteorological Research Institute, Tsukuba, Japan, tyasuda@mri-jma.go.jp;
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INTERANNUAL VARIABILITY OF UPPER OCEAN HEAT CONTENT IN THE 
TROPICAL PACIFIC IN 20TH CENTURY SIMULATIONS
Interannual variability of the upper ocean heat content (OHC) in the tropical Pacific in 
the 20th century CGCM simulations is examined. We use model data at the Program for 
Climate Model Diagnosis and Intercomparison (PCMDI). We focus on the propagation 
of OHC anomalies in the tropical Pacific related to the El Niño–Southern Oscillation 
(ENSO). OHC anomalies in many models indicate anticlockwise propagation in the 
northern tropical Pacific, which is in agreement with the observed results. They propagate 
eastward along the equator, reflect at the eastern boundary, and then move westward 
along the latitudes 10°-20°N. Intensification of OHC anomalies by wind stress curl (WSC) 
anomalies in the western part of the northern tropical Pacific seen in the observation is 
weak. Some models show the OHC anomalies simultaneously generated in the central and 
western parts along 5°S and 5°N rather than the westward propagation. This is related to 
the strong positive (negative) WSC anomalies along 5°N (5°S) corresponding to the warm 
phase of ENSO. We also discuss the relationship between the properties of OHC propaga-
tion and ENSO period.
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SEASONAL BEACH CHANGES AND EQUILIBRIUM CONCEPTS
Beach sand levels and waves were observed at Torrey Pines (7 km alongshore span) and 
San Onofre (4 km) State Beaches, CA. Sand levels above the low tide waterline were mea-
sured monthly, and the full bathymetry (to 10 m depth) was surveyed several times yearly. 
Wave conditions were estimated hourly using nearby directional wave buoys. Empirical 
orthogonal function analysis shows a strong seasonal cycle in waves and bathymetry at 
both locations. However, at Torrey Pines depth contours above and below the waterline 
have large (tens of meters) seasonal horizontal excursions, whereas contours above mean 
sea level at San Onofre move only a few meters. The bimodal sediment size distribution 
at San Onofre, with finer sand offshore, may stabilize the beach face. The Torrey Pines 
observations were used to demonstrate equilibrium change concepts; the response of the 
beach to a given wave event depends strongly on the initial beach state. A simple equilib-
rium beach change model being developed with Torrey Pines observations will be tested 
at other beaches.
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MODELED OCEANIC RESPONSE TO HURRICANE KATRINA
The ocean response to hurricane Katrina is simulated using a 4th-order-accurate ocean 
model based on a collocated control volume grid. The surface winds are imposed by an at-
mospheric hurricane model. An intense nonlinear mesoscale eddy having Rossby number 
O(1) is generated. Its scale is 50-100 km and sustained top layer currents as fast as 5 m/sec 
occur in the northern Gulf of Mexico. The strong mesoscale response to Katrina winds 
is not surprising in view of its strong eyewall-concentrated winds. Further, the simulated 
currents and Gulf of Mexico internal wave speeds are comparable to Katrina’s translation 
speed, which may lead to extra energy absorption by a given material element or by a 
propagating solitary internal wave in a kind of near-resonance with the atmosphere: struc-
tures with flow velocity or internal wave phase velocity close to Katrina’s translation veloc-
ity are likely to amplify most. However, the flow is very nonlinear and time dependent, and 
cannot be analyzed using conventional linear theory. Nonlinearities can further focus and 
intensify the response.
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OBSERVED DIAPYCNAL INJECTION OF SALINITY ANOMALIES
Temperature and salinity profiles from the global array of ARGO floats reveal a large am-
plitude seasonal cycle of density compensated upper-ocean stratification in the subtropics 
of each ocean basin.  This seasonal cycle is quantified by the summer to winter change in 
a bulk vertical Turner angle computed from the ARGO profiles. The injection of salinity 
anomalies onto previously subducted isopycnals is quantified by comparing pairs of mea-
surements taken months apart in winter by the same profiler.  Distributions of global bulk 
Turner angle and basin-scale diapycnal injection metrics, such as the average isopycnal 
salinity increase and depth of penetration into stratification, are presented.  These ARGO 
results are consistent with a conceptual model of penetrative convective mixing of a highly 
density compensated water column and with previous results from an OGCM hindcast. 
The model results are used to relate interannual variations in isopycnal salinity to sea 
surface salinity (SSS) and to discover the generation
mechanism for the SSS anomalies.
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DEPTH ZONATION OF DEEP-SEA MEGAFAUNAL SCAVENGERS OF THE 
HAWAIIIAN ISLANDS
The deep-sea demersal and benthopelagic scavenging communities of Oahu and the 
Northwestern Hawaiian Islands were explored with the use of baited time-lapse free vehi-
cle cameras. Our aim was to identify scavenger assemblages and investigate depth related 
trends in community composition, species richness, and scavenger size and abundance. 
Twenty-one deployments ranging in depth from 250-4783m yielded 37 taxa attracted to 
bait, including records of 5 fish species previously unknown to the Hawaiian Islands and 
the first occurrence of the family Zoarcidae. Cluster analysis of Bray-Curtis similarity of 
species peak abundance revealed 4 main depth groupings (250-500, 1000, 1500-3000, and 
4000m) with significant separation between designated groups. A major faunal break was 
identified at the 500-1000m transition, where species turnover was greatest. A linear de-
cline with depth was observed in scavenger relative abundance while no relationship was 
observed for species richness. Significant size differences (TL) with depth were found for 
2 of the 4 fish species examined. Evidence of competition and predator-prey interactions 
between scavenging species was observed, indicating the need for caution when using 
baited cameras to index abundance.
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ATMOSPHERIC WEATHER NOISE AND THE TROPICAL PACIFIC SST 
VARIABILITY IN A CGCM
The interactive ensemble coupling strategy has been developed specifically to determine 
how noise impacts climate variability within context of coupled general circulation model 
(CGCM). This study examines the impacts of local versus non-local noise on the tropical 
Pacific sea surface temperature anomaly (SSTA) variability using three CGCM simula-
tions. The control run uses the standard coupling strategy. In the first experiment, the 
interactive ensemble strategy is applied globally thereby reducing the noise at the air-sea 
interface at each grid point. In the second experiment, the interactive ensemble strategy is 
applied locally in the tropics only. By directly comparing the three CGCM simulations we 
investigate a role of local versus non-local noise on the ENSO statistics. Preliminary result 
indicates that a non-local noise in the North Pacific has a minor impact on the ENSO 
statistics including the frequency and amplitude.
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FOLLOWING A LAMINAR CHEMICAL TRAIL: STAYING ON TRACK AND BEING 
ON TIME
Both Temora longicornis, a coastal marine copepod, and Hesperodiaptomus shoshone, a high-
alpine freshwater lake copepod, exhibit chemically-mediated mate-tracking of laminar trails 
designed to mimic the scent trails of their conspecific females. After trail discovery, initiated 
by the male, the copepod precisely follows the 3 dimensional path taken seconds earlier by the 
female copepod mate. High-speed videography coupled with high-magnification Schlieren 
optics enabled us to visualize both the deformation of the odor signal and the movement of 
the male copepod in this behavioral bioassay. Males happily followed the trails we made and 
our observations show clear differences between the marine and freshwater species. Tracking 
by the copepod around the scent trail with transport of the copepod along the path allows the 
aquatic micro-crustacean to have one or numerous sensors in the trail and others outside of it 
to facilitate edge detection using spatial sampling. We will discuss results of our 3-dimensional 
analyses to examine the orientation of the sensor with respect to the signal and body position to 
understand edge detection and error-correcting mechanisms of copepods.
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DISSOLVED TOTAL MERCURY AND METHYLMERCURY DISTRIBUTIONS IN 
THE WESTERN EQUATORIAL PACIFIC
The equatorial Pacific is critically important in the global cycling of mercury (Hg). Seawater 
samples were collected during EUCFe 2006 research cruise at offshore and inshore stations 
from 1400W to 1450E at the equator, 20N, and 20S. Although the sampling was focused 
on the Equatorial Under-Currect (EUC), whole water column profiles were obtained to 
a depth of 1000m. Additional samples were collected at potential Hg source regions as-
sociated with the New Guinea Coastal Undercurrent (NGCU) and New Ireland Coastal 
Undercurrent (NICU). MethylHg (MMHg) displayed an increasing trend from inshore to 
offshore stations at the depth of EUC. The highest MMHg value (462fM) was observed at 
1400W, with a decreasing gradient from east to the west at the core depth of EUC. At the 
coastal stations, MMHg concentrations appear to be lower than our detection limits except 
near the coast of New Ireland (256fM).  In contrast to MMHg, there is no significant gradi-
ent for dissolved total Hg (HgT) between the inshore and offshore stations. Some of the 
coastal stations have higher levels of HgT, but concentrations typically ranged from 2-3 pM.
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SEASONAL VARIATION OF EDDY KINETIC ENERGY OF THE NORTH PACIFIC 
SUBTROPICAL COUNTERCURRENT SIMULATED BY AN EDDY-RESOLVING OGCM
The seasonal variation of eddy kinetic energy (EKE) of the North Pacific Subtropical 
Countercurrent (STCC) was investigated by analyzing the data from an eddy-resolving 
OGCM with the horizontal resolution 1/12o in comparison with satellite altimetry data. 
Although the annual cycle of simulated EKE of the whole STCC domain showed agreement 
with satellite data, with a maximum in spring and a minimum in fall, it revealed latitudinal de-
pendence; that is, near 19 oN the EKE level is higher in summer than in winter, but it is higher 
in winter than in summer north of 20 ÂºN. The OGCM also reproduced two branches of the 
STCC, which affect the EKE variation. The variation of EKE level was shown to be closely 
related to the growth rate of baroclinic eddies. The simulated zonal velocity is much larger 
than climatological value, thus allowing much faster growth of baroclinic eddies.
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ECOSYSTEM BUFFERING OF NITROGEN ENRICHMENT IN A SUBTROPIC PEARL 
RIVER ESTUARY COASTAL WATERS IN SOUTH CHINA
The degree of eutrophication varies widely among estuaries.  The Pearl River, the 2nd larg-
est in China, discharges into the oligotrophic South China Sea and plays a dominant role in 
determining nutrient concentrations and eutrophication processes in the Pearl River estu-
ary and adjacent coastal waters (PREC). The Pearl River is highly enriched in nitrogen (N), 
ca. 100 uM, but low in P.  However, eutrophication symptoms are not as severe as expected 
from this high N enrichment.  The PREC ecosystem appears to have a buffering capacity 
for the N enrichment.  Two major buffering mechanisms are hypothesized to be respon-
sible: physical dilution processes and P limitation.  Seasonal monsoons and river discharge 
induced processes bring offshore waters onshore and serve as annual and seasonal flushing 
mechanisms. Based on a 10 year data set, the N:P ratio is much higher (>50N:1P)than the 
Redfield ratio of 16:1 in the estuarine influenced water, indicating that P is potentially the 
most limiting nutrient and likely places a limit on chlorophyll biomass production.
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POAMA OCEAN REANALYSIS EVALUATION AND INTERCOMPARISON
POAMA (Predictive Ocean Atmosphere Model for Australia) is an intra-seasonal to 
inter-annual climate prediction system based on a coupled ocean and atmosphere general 

circulation model.  The first version, POAMA-1 with a univariate optimal interpolation 
(OI) ocean data assimilation system became operational in October 2002. PEODAS 
(POAMA Ensemble Ocean Data Assimilation System) is a new assimilation system for 
POAMA-2. It is based on multivariate ensemble OI with time evolving ensemble statistics 
(pseudo EnKF). It includes one main ocean assimilation run forced by ERA40 (1977-2001) 
and NCEP2 (2002-2006) fields and a separate 15-member ensemble run. A 27-year ocean 
reanalysis (1980-2006) has been produced by assimilating in situ temperature and salinity 
profiles from the ENACT quality controlled data set. The efficacy of PEODAS is investi-
gated by comparison with the previous OI and a control run with a focus on variables such 
as surface and subsurface temperature, salinity, currents and heat content. Independent 
reference data sets including ENSO indices, TAO/TRITON and ADCP moorings etc. 
in the tropical Pacific and Indian Oceans are used to assess the reanalysis. The Salinity 
and velocity fields form the PEODAS reanalysis are found to improve upon that of the 
previous OI version. Intercomparisons between the POAMA ocean reanalysis and the 
ECMWF ocean reanalysis for the common period 1980-2006 will be presented as well.
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BIOAVAILABLE IRON DEPOSITION ALONG THE NORTHERN CALIFORNIA 
CONTINENTAL SHELF FOLLOWING AN EEL RIVER FLOOD EVENT
It has been suggested that coastal rivers deposit iron-rich sediments along the continental 
shelf which can later provide a source of bioavailable iron for coastal primary productiv-
ity.  Here we examine iron concentrations in sediments which were deposited along 
the northern California shelf following a major Eel River flood event in winter 2006.  
Concentrations of bioavailable and non-bioavailable iron were measured in sediment 
cores collected shortly after the event in May 2006 and one year later in June 2007.  Total 
bioavailable iron in the 2006 flood layer was about 9.4x106 g based on the average concen-
tration of samples and the flood layer depositional area.  This represented roughly 24% of 
the bioavailable iron required to support average annual productivity along the continental 
shelf between the Eel and Klamath Rivers.  Between 2006 and 2007 about 2.3x106 g of this 
bioavailable Fe was lost, suggesting that only 6% of average annual productivity could have 
been supported.  These results indicate that major flood deposits may only be a minor 
source of bioavailable iron along California’s north coast.
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WHAT IS THE NEW ‘NEW’?
Much recent work has centred on quantifying how processes such as nitrogen fixation, 
mesoscale physics and dust deposition affect new nitrogen supply to the oligotrophic 
ocean. But how certain are we what ‘new’ nitrogen actually means? We are happy that 
organic material is recycled into nitrate at depth, but how can we define or measure the 
new nitrogen supply given the growing realisation that this nitrification happens in the 
euphotic zone too? We present modelling results demonstrating the significance of nitrifi-
cation in surface waters: much nitrate taken up by phytoplankton in the oligotrophic gyres 
is recycled in situ. We discuss the implications of this work for future observational and 
modelling approaches to ‘new’ production.
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WHAT DOES INFERRED OXYGEN UTILISATION RATE TELL US ABOUT OCEAN 
VENTILATION?
The oxygen utilisation rate (OUR) of biological activity in the ocean interior is relevant for 
studies over a range of oceanographic disciplines.  As well as informing biogeochemical 
processes such as primary production and nitrogen fixation, physical processes such as 
ocean circulation and ventilation can be inferred from the distribution and use of oxygen.  
In our work, we use a full biogeochemical simulation of a medium-resolution GCM, 
OCCAM, to provide relevant tracer fields for the recent historical period.  In conjunction 
with both real (CFCs, radiotracers) and idealised (ventilation, dye) age tracers, we then use 
the simulated biogeochemical fields to compare the inferred OUR along isopycnals with 
the actual modelled OUR.  The region studied corresponds to Jenkins’(1987)
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TEMPORAL AND SPATIAL VARIATIONS OF PHYTOPLANKTON 
PHOTOSYNTHETIC PHYSIOLOGY DURING THE SPRING DIATOM BLOOM IN 
THE WESTERN SUBARCTIC PACIFIC
Variations in photosynthetic parameters of phytoplankton during the spring bloom were 
investigated in the western subarctic Pacific. Photosynthetic parameters normalized by Chl.
a concentration were drastically changed with development of the bloom. Light-saturated 
maximum photosynthesis rate (PB

max) and light-limited slope (αB) were almost constant in 
the first half of the bloom and then concurrently increased in the latter half of the bloom 
with a constant light-saturation index (Ek=PB

max/α
B). Maximum quantum yield showed 

similar temporal change. In contrast, maximum photochemical quantum efficiency of pho-
tosystemII (Fv/Fm) increased in the first half and thereafter decreased. This difference means 
that the processes down-stream of the photosystemII (destinations of reductants, activi-
ties of enzymes, etc.) might control both PB

max and αB during the bloom. It seems that the 
parallel increase in PB

max and αB resulted in massive spring bloom in the subarctic western 
Pacific. In general, ecosystem model uses constant αB regardless of environmental condi-
tions and physiological state. Parallel change in PB

max and αB should be taken into account 
for the models reproducing ecosystem dynamics during spring diatom blooms.
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GEOGRAPHICAL DISTRIBUTION OF THE FEEDBACK BETWEEN FUTURE 
CLIMATE CHANGE AND THE CARBON CYCLE
We examined climate–carbon cycle feedback by performing a global warming experiment 
using a coupled climate–carbon cycle model. The model showed that by the end of the 
21st century, warming leads to a further increase in CO2 level of 123ppmv. This positive 
feedback can mostly be attributed to land-based soil-carbon dynamics. On a regional 
scale, Siberia and Amazonia had intense positive feedback resulting from accelerated mi-
crobial respiration. Some regions, such as western and central North America and South 
Australia, experienced negative feedback, because enhanced litterfall balances the loss 
in soil carbon. The oceanic contribution to the feedback was much weaker than the land 
contribution, but the positive feedback in the northern North Atlantic was as strong as 
those in Amazonia and Siberia in our model. In the northern North Atlantic, the weaken-
ing of winter mixing due to warming causes a reduction of CO2 absorption at the surface. 
Moreover, weakening of the formation of North Atlantic Deep Water causes reduced 
CO2 subduction to the deep water. Thus, the mechanism of carbon-cycle contribution to 
climate–carbon cycle feedback varies by region.
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SURFACE CURRENT MEASUREMENT AND INTERIOR CURRENT ESTIMATION 
USING HF RADAR IN THE TSUSHIMA STRAIT
HF radar in the Tsushima strait shows large seasonal variations of a geostrophic Tsushima 
Warm Current (TWC) and a wind driven flow (WDF). WDF is as large as TWC in some 
region to mask seasonal TWC variation of our interest.  To reveal the TWC variation, 
WDF was investigated using moored ADCPs and HF radar in the strait. Despite a short (2 
weeks) observation period of relatively calm and variable wind, a clockwise velocity spiral 
similar to a theoretical Ekman spiral was detected as the first mode of PCA. Monthly 
WDF at HF radar measurement depth was estimated from wind using speed factor and 
bearing angle obtained from the detected spiral, and monthly geostrophic TWC was 
inferred by subtracting the estimated WDF from currents measured with HF radar.  The 
inferred TWC shows clear seasonal variation: it is uniform in winter while it accompanies 
counter currents on both sides of TWC in summer as a result of lee-side eddy generation 
behind large islands.

Yoshimura, K., University of Tsukuba, Life and Environmental Sciences, Tsukuba, Japan, 
kazuya_yoshimura@ies.life.tsukuba.ac.jp;

Ogawa, T., University of Tsukuba, Environmental Sciences, Tsukuba, Japan, taka-str0408@
hotmail.co.jp;

Hama, T., University of Tsukuba, Life and Environmental Sciences, Tsukuba, Japan, 
thama@biol.tsukuba.ac.jp

CHANGES IN SIZE AND LIPID CLASS COMPOSITION IN EARLY DIAGENETIC 
PROCESS OF PHYTOPLANKTON PHOTOSYNTHETIC PRODUCTS
Phytoplankton populations were incubated with NaH13CO3 under light for 1 day, followed 
by incubation in the dark for 29 days. The changes in the concentration of photosynthe-
sized organic carbon (P-OC), lipid carbon (P-LC) and fractionated lipid carbon (P-LFC) 
were followed by mass spectrometer combined with an elemental analyzer. Changes in the 
P-LFC on the particulate fraction (>0.7µm) showed that PL degraded more slowly than TG, 
resulting in the higher remaining ratio of PL than TG. This result suggests that structural 
lipids are more stable than storage lipid. The contribution of dissolved fraction in P-OC 
and P-LC increased with the progress of diagenesis, and the accumulation of stable lipid 
material into the dissolved fraction was confirmed. Although the size composition in P-OC 
readily approximated to that of OC in the ocean surface water, the contribution of dissolved 
fraction in P-LC on day 30 was obviously lower than that of LC in marine environments. 

These results indicate that size compositions of LC are established by diagenesis of photo-
synthesized lipid with longer term and⁄or existence of lipid originated from other sources.

Kim, Y. T., National Oceanographic Research Institute, Incheon, Republic Of Korea, 
kyt5824@momaf.go.kr;

Kim, K. J., Environmental Engineering and Consulting Technology, Incheon, Republic Of 
Korea, kimkukjin@korea.com;

Jeong, J. H., Environmental Engineering and Consulting Technology, Incheon, Republic 
Of Korea, 7257865@hanafos.com;

Jung, K. T., Korea Ocean Research & Development Institute, Seoul, Republic Of Korea, 
ktjung@kordi.re.kr;

Lee, E., National Oceanographic Research Institute, Incheon, Republic Of Korea, elee@
nori.go.kr

ROLE OF FRESHWATER AND WATERWAY ON SALINITY REGIME AND 
TURBIDITY MAXIMUM ZONE IN LOWER HAN RIVER ESTUARY, KOREA
Environmental Fluid Dynamics Code (EFDC) is used to simulate an effect of major water-
ways and freshwater discharge on salinity features of the macro-tidal Han River Estuary in 
Kyunggi Bay, located in the middle of the western coast of Yellow Sea. Two-layer flow in 
the Yeomha Waterway and its corresponding salinity regimes are successfully illustrated. 
Compared with Yeomha Waterway, Gyodong and Seokmo Waterways are proved to play 
an important role in draining freshwater into the Kyunggi Bay. Through Yeomha Waterway, 
less saline water in summer reaches into the Kyunggi Bay, and draws back in winter. This 
feature is well simulated by the model. Particularly in summer (July ~ September), the 
region at the Yeomha entrance shows a high gradient in salinity ranging from 15.0~25.0psu, 
where is evaluated a well-balanced zone between the discharged freshwater and tidal 
forcings. On the other hand, the 20psu isohaline occupies the upper reach of the Yeomha 
Waterway in January, February and March, and starts growing from April to the Yeomha 
entrance. From September the 20psu isohaline ceases back to the location of January.
Simulated vertical profile of residual circulation in August shows the null point just above 
the Incheon Harbor, where is coincidently near the spoil ground. The predicted null point 
is expected to play a role in suspended sediment convergence, resulting in a Turbidity 
Maximum Zone. It is anticipated to expedite a negative effect of Incheon Harbor siltation.

Young, E. F., British Antarctic Survey, Cambridge, United Kingdom, eyoung@bas.ac.uk;
Rock, J., University of Wales, Bangor, Bangor, United Kingdom, j.rock@bangor.ac.uk;
Carvalho, G. R., University of Wales, Bangor, Bangor, United Kingdom, g.r.carvalho@

bangor.ac.uk;
Murphy, E. J., British Antarctic Survey, Cambridge, United Kingdom, EJMU@bas.ac.uk;
Meredith, M. P., British Antarctic Survey, Cambridge, United Kingdom, mmm@bas.ac.uk;
Thorpe, S. E., British Antarctic Survey, Cambridge, United Kingdom, seth@bas.ac.uk;
Hutchinson, W. F., University of Hull, Hull, United Kingdom, w.f.hutchinson@hull.ac.uk;
North, T., British Antarctic Survey, Cambridge, United Kingdom, Tony@a1north.demon.

co.uk;
Collins, M., British Antarctic Survey, Cambridge, United Kingdom, MACOL@bas.ac.uk;
Belchier, M., British Antarctic Survey, Cambridge, United Kingdom, markb@bas.ac.uk;
Hauser, L., University of Washington, Seattle, USA, lhauser@u.washington.edu;
Rodhouse, P., British Antarctic Survey, Cambridge, UK, pgkr@bas.ac.uk;
Everson, I., British Antarctic Survey, Cambridge, UK, dingo@dsl.pipex.com
MERGING MOLECULAR AND OCEANOGRAPHIC PROCESSES IN THE SCOTIA 
SEA AND BEYOND
Although marine organisms with pelagic larvae are generally assumed to experience 
high gene flow and low levels of population differentiation, variability in life history and 
environmental characteristics can significantly influence dispersal and their relative effect 
is frequently unclear. Our research examines the influence of oceanographic and life his-
tory variation on gene flow in two species of Antarctic fish: Champsocephalus gunnari 
and Notothenia rossii. These species are broadly sympatric in their distribution, but differ 
in aspects of life history that are expected to strongly affect their dispersal capabilities. 
We are employing two oceanographic models: a low-resolution global model to predict 
larval transport at the circumpolar scale, and a high-resolution regional model to inves-
tigate finer scale cross-shelf transport and retention around South Georgia. To compare 
predictions from the oceanographic models with patterns of population differentiation at 
both circumpolar and regional geographic scales, we are using mtDNA and microsatel-
lite markers to examine historic and contemporary gene flow. Here we present data from 
oceanographic models in combination with genetic analyses, including evidence for inter-
specific variation in mitochondrial gene flow at the circumpolar level.

Yu, F., The First Institute of Oceanography, SOA, China, Qingdao, China, yuf@fio.org.cn
THE OBSERVATION EVIDENCE OF YELLOW SEA WARM CURRENT
Yellow Sea Warm Current (YSWC) was the main current in southern yellow sea in winter. 
This paper use the data from 3 moorings in the path of the YSWC and the accordingly 
CTD station in the area to study the 3 dimension structure of YSWC. The results is :(1)In 
the monthly average timescale ,the YSCW is stable northward from sea surface to bottom.  
(2)The upper layer of the YSWC bear strong influence of the winter cold surge, the direc-
tion of YSWC often changed when the strong cold arrived. (3) The bottom layer of YSWC 
is also bear the influence of metrology but is stable northwestward and the currents is 
between 4cm/s to 10 cm/s. (4) The warm water in the bottom layer also indicate that the 
YSCW is stable near the bottom.
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Yu, L., Woods Hole Oceanographic Institution, Woods Hole, USA, lyu@whoi.edu;
Schmitt, R., Woods Hole Oceanographic Institution, Woods Hole, USA, rschmitt@whoi.edu
SALINITY AND THE OCEAN WATER CYCLE
One consequence of global warming is that the moisture holding capacity of the atmo-
sphere should go up following the Clausius-Clapeyron relation. If the residence time of 
water vapor in the atmosphere (~ 9 days) remains unchanged, the stronger evaporation 
should lead to stronger precipitation and thus, an acceleration of the water cycle. As the 
oceans are the source of 86% of global evaporation and the sink for 78% of global precipi-
tation, an accelerated water cycle would have important consequences for drought and 
flood variability, as well as the salinity at the surface.  This study establishes a time series 
of evaporation-minus-precipitation over the oceans from 1979 to present by utilizing the 
new evaporation dataset from WHOI Objective Analyzed air-sea Fluxes (OAFlux) project 
and satellite precipitation from NASA Global Precipitation Climatology Project (GPCP). 
We present an analysis of the variability and trends of ocean evaporation and precipita-
tion, their response to the change in sea surface temperatures, their connection to the 
near-surface atmospheric circulation, and their relation to salinity trends in the ocean.

Yu, Q., University of Massachusetts-Amherst, Amherst, USA, qyu@geo.umass.edu;
Chen, R. F., University of Massachusetts-Boston, Boston, USA, bob.chen@umb.edu;
Tian, Y. Q., University of Massachusetts-Boston, Boston, USA, yong.tian@umb.edu;
Gardner, G. B., University of Massachusetts-Boston, Boston, USA, Bernie.Gardner@umb.edu;
Zhu, W. N., University of Massachusetts-Amherst, Amherst, USA, zhuwn@geo.umass.edu
ESTIMATING COLORED DISSOLVED ORGANIC MATTER (CDOM) IN A 
COASTAL RIVER PLUME USING IN SITU AND IMAGING HYPERSPECTRAL 
REMOTE SENSING
The variability of colored dissolved organic matter (CDOM) affects the biological and 
optical characteristics of coastal and estuarine waters. Due to the complex mixing of fresh 
and marine water in river plume regions, CDOM concentrations change dramatically 
over relatively small spatial scales. We present our efforts of estimating CDOM from both 
in situ spectroradiometer measurements and hyperspectral EO-1 Hyperion images. Our 
in situ data were collected in Aug 2007 for the Mississippi River and Atchafalaya River 
plumes. EO-1 satellite images were acquired in August-September, 2007 for the same 
study area. We focused on the reflectance features at wavelengths between 350-900nm. 
With linear functional analysis, a high correlation between inherent optical properties 
(IOPs from the in situ CDOM fluorometer, Seapoint Sensors) and apparent optical prop-
erties (AOPs from a spectroradiometer mounted on the bow of the ship, ASD Fieldspec) 
was apparent. Analysis explains the reflectance responses to CDOM concentration as a 
smooth coefficient curve of wavelengths. The coefficient fitting uses a roughness penalty 
approach which demonstrates confidence for estimating CDOM from Hyperspectral 
Images and identifies the significant bands for the estimation.

Yu, X., University of Florida, Gainesville, USA, yuxiao03@ufl.edu;
Hsu, T., University of Florida, Gainesville, USA, thsu@ufl.edu;
Hanes, D. M., USGS Pacific Science Center, Santa Cruz, USA, dhanes@usgs.gov
SEDIMENT TRANSPORT UNDER WAVE GROUPS - A TWO-PHASE MODEL STUDY
Sediment transport under wave groups in a predominately sheet flow condition is inves-
tigated by a two-phase model. Specifically, we evaluate the relative importance between 
the wave shape (wave skewness/asymmetry) and nonlinear boundary layer streaming. The 
nonlinear streaming term is included in this 1DV model by assuming that waves propagate 
without changing their form (i.e., d/dx=-1/c*d/dt, where c is the phase speed). The model 
is driven by measured flow velocity above the wave boundary layer due to a wave group 
during SISTEX99 large wave flume experiment (Dohmen-Janssen and Hanes 2004, Cont. 
Shelf Res., 25) and validated with measured sediment concentration at various locations 
above the bed. Model study is then carried out by including and excluding the nonlinear 
streaming terms. It is found that the nonlinear streaming effect causes additional onshore 
sediment flux, which may be important to predictions of shoreward sandbar migration. 
Our goal is to evaluate and quantify the relative importance between wave skewness/asym-
metry and nonlinear boundary layer stream on onshore sediment transport. 

Yu, Z., University of Rhode Island, Narragansett, USA, zyu@gso.uri.edu;
Sutyrin, G., University of Rhode Island, Narragansett, USA, gsutyrin@gso.uri.edu;
Ginis, I., University of Rhode Island, Narragansett, USA, iginis@gso.uri.edu
ROLL VORTICES IN THE PLANETARY BOUNDARY LAYER UNDER STRONG WINDS
Roll vortices are common in planetary boundary layers. They were intensively investigated 
by numerical models mostly for moderate and weak wind conditions. Recent observations 
indicate that roll structures are typical also in tropical cyclones. We suggest a two-dimen-
sional model for convective roll vortices coupled with larger scale flows in the boundary 
layer to develop an explicit description of momentum and heat transport following a super 
parameterization’approach suggested by Ginis, Khain, Morozovskaya (2004) for high wind 
conditions. This study uses the same marine boundary layer model (modified with new 
parameterization of surface roughness) to investigate the formation, growth, and decay of 
roll vortices under strong winds. The model explicitly calculates a 2-way interaction of the 
background flow and the convective motions. Energy budget calculation is used to identify 
the different roles of shear generation, buoyancy fluxes, Coriolis force, and dissipation. 

Yuan, D., Institute of Oceanology, CAS, Qingdao, China, dyuan@ms.qdio.ac.cn
CROSS-SHELF CIRCULATION IN THE YELLOW AND EAST CHINA SEAS

Satellite ocean color data indicate a significant turbid water plume extending in the 
southeast direction from the Subei coasts of China to the shelf edge south of Cheju during 
fall-winter, suggesting significant cross-shelf currents in the Yellow Sea/East China Sea 
in winter that transport suspended sediments from the area of the old Huanghe mouth 
into the Okinawa Trough.  Part of the turbid plume joins the Yellow Sea Warm Current 
to enter the northern Yellow Sea trough in winter.  The turbid plume grows in fall, reaches 
its maximum expansion and intensity in winter-spring, and becomes coastally trapped in 
summer.  The cross-shelf currents are suggested to be associated with (1) the convergence 
of the Yellow Sea Coastal Current and the Taiwan Warm Current off the Changjiang 
mouth and (2) the time-dependent forcing of the northerly wind bursts that drives the 
intrusion of the Yellow Sea Warm Current.

Yucel, M., University of Delaware, Lewes, USA, myucel@udel.edu;
Moore, T. S., University of Delaware, Lewes, USA, tsmoore@UDel.Edu;
Janzen, C., Susquehanna University, Selinsgrove, USA;
Konovalov, S. K., Marine Hydrophysical Institute, Sevastopol, Ukraine, sergey_kon-

ovalov@@yahoo.com;
Luther, G. W., University of Delaware, Lewes, USA, luther@cms.udel.edu
SULFUR SPECIATION IN THE BLACK SEA ANOXIC BASIN SEDIMENTS
We report solid phase sulfur speciation of four cores from anoxic basin sediments of the 
Black Sea. Cores were retrieved in April 2003 on board R/V Knorr and pyrite, acid volatile 
sulfides, zerovalent sulfur, organic polysulfides, humic sulfur and dithionite extractable 
iron content were determined. One major result is  that pyrite - sulfur was the major 
phase in all cores (200-400 µmol/g dry), however zerovalent sulfur and humic sulfur 
were the second and third largest sulfur species and their concentrations reached up to 
about 100 µmols/g dry. Another major result is the anomalous enrichment of dithionite 
extractable iron and zerovalent sulfur in the central western basin core, and porewaters 
of this core were relatively depleted in dissolved sulfide.  We hypothesize that the 1999 
earthquakes in northwestern Turkey (magnitudes 7.2 and 7.4) triggered massive transport 
of metal-oxide rich shelf sediments to the deep western basin, enriching the upper sedi-
ments in reactive iron minerals and causing subsequent oxidation of porewater sulfide. 
This process may affect the overall sulfur budget of the sea via preventing the build-up of 
sulfide over longer timescales.

Yusifov, M., Texas A&M University, College Station, USA, rabinowitz@geo.tamu.edu;
Rabinowitz, P., Texas A&M University, College Station, USA, rabinowitz@geo.tamu.edu
MUD VOLCANOES IN THE SOUTH CASPIAN CASPIAN
The locations of mud volcanoes have been mapped in the South Caspian Basin, offshore 
Azerbaijan.  Most of the mud volcanoes are situated above anticlines that are complicated 
by faults. Those that develop on the flanks of structures are clustered in the southern por-
tion of the study area. Syncline mud volcanoes are also concentrated in the south. More 
than 30% of the mud volcanoes have a distinctive collapse structure associated with them.  
Those with low relief and great areal extent are observed in the northeast. Four types have 
been recognized-concave, convex, flat and buried. These differences in morphology may 
result from the relationship between driving force (pressure) and material supply, width 
of conduit or could represent different stages in mud volcano evolution.  Mud volcano 
formation in the offshore Caspian is mainly controlled by tectonic forces and overpressured 
sediments. The volcanism is associated is associated with high fluid pressure gradients (dia-
tremes) in the subsurface and not with diapirism as observed onshore. The mud volcano 
development commenced in the Lower Pliocene with the greatest activity during the Upper 
Pleistocene. The cycles of mud volcano activity coincides with time of high sedimentation 
rate, a regional contraction episode, and a major stage for hydrocarbon generation.

Yvon-Lewis, S. A., Texas A&M University, College Station, USA, syvon-lewis@ocean.
tamu.edu;

O’Hern, J., Texas A&M University, College Station, USA, johern@ocean.tamu.edu
HCFCS AND OTHER HALOCARBONS IN THE DEEP WESTERN BOUNDARY 
CURRENT
In the spring of 2007, we made measurements of HCFC-22 and HCFC-142b along with 
CFC-11 and CFC-12 on the Western Boundary Time Series (WBTS) cruise.  The CFC-11 
and CFC-12 data show elevated concentrations in the core of the upper DWBC between 
1200m and 1800m that are only slightly higher than concentrations observed in 1997.  
This is consistent with the fact that the atmospheric concentrations of CFC-11 and CFC-
12 leveled off and began to decline in the troposphere in the early 1990s.  CFC concentra-
tions cannot be used to date this young deep water current anymore. The HCFC-22 data 
clearly shows elevated concentrations in the Deep Western Boundary Current.  These 
concentrations are higher than the concentrations of the older deep waters of the North 
Atlantic, and they are substantially lower than any concentrations found near the surface.  
It will be possible to monitor the ages (ventilation times) for this current well into the next 
decade using the HCFC tracers.  By using the younger HCFC tracers along with the older 
CFC-11 and CFC-12 tracers, we can extend ventilation ages to younger water masses.

Zablocki, J., University of Montana at Missoula, Missoula, USA, johnzablocki770@hot-
mail.com;

Andersson, A., Bermuda Institute of Ocean Sciences (BIOS), Ferry Reach, Bermuda, 
andreas.andersson@bios.edu;

Bates, N. R., Bermuda Institute of Ocean Sciences (BIOS), Ferry Reach, Bermuda, nick.
bates@bios.edu
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DYNAMICS OF CARBON DIOXIDE IN A MANGROVE-DOMINATED MARINE 
ECOSYSTEM
The importance of the coastal ocean in the regulation of anthropogenic carbon dioxide 
creates a need for a more robust understanding of the carbon dioxide dynamics of its 
constituent ecosystems.  Despite their ubiquity in the tropics and subtropics, the carbon 
dioxide dynamics of mangrove dominated coastal environments are not well understood.  
A model of a mangrove dominated coastal environment was developed from diurnal 
studies of carbon dioxide dynamics conducted in Bermuda.  Net ecosystem metabolism, 
calcification, and air-sea gas exchange on a diurnal timescale were determined from 
spatially and temporally resolved measurements of carbon dioxide parameters including, 
temperature (T), salinity (S), total alkalinity (TA), total dissolved inorganic carbon (DIC), 
dissolved oxygen (DO), pCO2, and pH, in the bay system.  The absence of riparian inputs 
and tidal creeks as relieved allowed for simpler modeling of the mangrove system itself. 
Previous data from Mangrove Bay along with the present study provides a time series of 
data to provide enhanced modeling and a richer understanding of the role of mangrove 
forests in subtropical and tropical coastal carbon regulation.

Zafiriou, O. C., Woods Hole Oceanographic Institution, Woods Hole, USA, ozafiriou@
whoi.edu;

Pheldgun, E., Institute for Photobiogeochemistry , East Falmouth, USA
PHOTOBIOGEOCHEMISTRY, OR PROBING THE IMPACTS OF SUNLIGHT-
INDUCED CHANGES IN NON-LIVING MATTER: EVOLVING QUESTIONS, 
RELEVANCE, APPROACHES, AND ANSWERS
Born in nitrogen cycle studies, photobiogeochemistry expanded in the 60s and 70’s mainly 
by characterizing direct photolyses of known solutes (xenobiotics; nitrite, nitrate). Hybrid 
chemist-environmental scientists began to appear. Sophisticated techniques (hplc, flash 
photolysis, pulse radiolysis) were first applied. Watershed 1977’s “firsts” included a thesis, 
a photobiogeochemistry review, and a report of singlet oxygen. The ‘80s saw studies of 
CDOM, particles, and reactive intermediates (radicals, singlet oxygen). An interdisciplin-
ary, international conference (1983) facilitated networking and widened perspectives. 
New insights sprung from systematic fieldwork (CO, HOOH, CDOM fluorescence 
surveys), in-situ experiments, and modeling. The late 80s and 90s brought a broader, 
deeper understanding of marine optics, the nature of CDOM, and of marine vs. river-
ine-derived CDOM. CDOM photobleaching and photo-remineralization studies com-
menced. CDOM’s photobiogeochemical-microbial connections and roles in the C cycle 
(DOC bioavailability, CO, CO2) became foci. Particle studies proliferated. Now, despite 
its complexity, particle photochemistry appears poised for takeoff. Progress in molecular-
level studies of CDOM (structure, photophysics, bleaching) is accelerating. Constraining 
ocean-atmosphere connections involving DMS, COS, and CS2 seems feasible. Metal 
photobiogeochemistry is hot; iodine’s active photo-cycle beckons. Happy hunting!

Zamudio, L., Florida State University, Tallahassee, USA, Luis.Zamudio@nrlssc.navy.mil;
Hogan, P. J., Naval Research Laboratory, Stennis Space Center, USA, hogan@nrlssc.navy.mil
OCEANOGRAPHIC PROCESSES GENERATED BY HURRICANE IVAN
The HYbrid Coordinate Ocean Model (HYCOM) has been configured for the Gulf of 
Mexico (GOM) at 1/25° horizontal grid resolution and has been nested inside a basin-
scale 1/12° Atlantic version of HYCOM. The nested GOM model is used to study tem-
perature variations, current patterns, transport variations, and two coastal-trapped waves 
(CTWs) generated by Hurricane Ivan during mid September 2004. The results indicate 
that Ivan winds: (1) induced a transport variation of approximately 2 Sv/day along the 
Yucatan Channel, (2) enhanced the oceanic mixing lowering the sea surface tempera-
ture >3° C along Ivan’s path, (3) produced a thermocline vertical velocity of >100 m/day, 
and (4) generated a westward transport of ~8 Sv along the northern coast of the GOM. 
Throughout its passage over the Caribbean Sea Ivan generated a CTW along the south 
east coast of Cuba. After its generation this wave propagated along the coast and partially 
rounded the western tip of the Cuban Island and continued its propagation along the 
northern coast of the Island. Later on, over the Florida-Alabama-Mississippi-Louisiana 
coast, Ivan’s westward winds generated a second CTW. The CTW current pattern in-
cludes westward surface currents of more than 2.0 m/s. After its generation, the wave 
weakened rapidly due to Ivan’s eastward winds, however a fraction of the CTW propa-
gated to the west and was measured by a tide gauge at Galveston, Texas.

Zande, J. M., Marine Advanced Technology Education (MATE) Center, Monterey, USA, 
jzande@marinetech.org;

Sullivan, D. S., Marine Advanced Technology Education (MATE) Center, Monterey, USA, 
dsullivan@mpc.edu

MATE ROV COMPETITION:  BUILDING INDUSTRY PARTNERSHIPS FOR MARINE 
TECHNICAL EDUCATION
The Marine Advanced Technology Education (MATE) Center’s international ROV com-
petition program has become a successful tool to engage industry in marine technical 
education.  Each year well over 100 organizations donate funds, facilities, equipment, 
building materials, and/or technical expertise to the program.  In addition, more than 
400 working professionals volunteer their time and talents as team mentors, technical 
advisors, competition judges, and, in some cases, lead organizers of regional events.  To 
date, industry support has resulted in more than 4,000 students from around the world 
applying physics, math, electronics, and engineering skills to solving problems from the 
marine workplace. MATE’s strategy for building successful industry partnerships is two-
fold:  1) demonstrate how the program can meet industry’s needs and 2) provide tangible, 

meaningful ways for employers and working professionals to contribute.  Employers have 
come to see the competition as a source of potential employees, while working profession-
als have come to see it as a way to share their knowledge and experience.  Both recognize 
that their contributions are a means to achieving a common end - a skilled workforce to 
support the marine industry.  

Zaron, E. D., Portland State University, Portland, USA, zaron@cee.pdx.edu;
Egbert, G. D., Oregon State University, Corvallis, USA, egbert@coas.oregonstate.edu
NEW CONSTRAINTS ON BAROCLINIC TIDAL DISSIPATION FROM ALTIMETRY
Previous studies of the ocean tide at the Hawaiian Ridge have shown that the barotropic 
M2 tide loses energy at a rate between 18 and 25 gigawatts in this region, primarily through 
the generation of low-mode internal waves. We can now assimilate harmonically analyzed 
TOPEX/POSEIDON data into a regional primitive equations model to obtain a low-mode 
internal wave field consistent with the surface expression of the internal tide seen by the 
altimeter. Unlike the barotropic tide, the mode-1 internal tide wavelength is smaller than the 
separation of the altimeter ground tracks, which makes the new assimilative solution more 
sensitive to prior assumptions about the model and data errors. Statistics computed from an 
ensemble of nonlinear tidal solutions are used to develop a parameterization of the model 
errors. This talk will present our latest estimates of the tidal energetics along the Hawaiian 
Ridge, including maps of the dissipated and radiated energy, and sensitivity estimates.

Zavala-Garay, J., IMCS, Rutgers the state Univeristy of New Jersey, New Brunswick, USA, 
jzavala@marine.rutgers.edu;

Zhang, C., RSMAS, University of Miami, Miami, USA, czhang@rsmas.miami.edu;
Kapur, A., RSMAS, University of Miami, Miami, kapur@rsmas.miami,edu
ON THE ORIGIN OF THE OBSERVED ENSO VARIABILITY
Three popular and controversial hypotheses that have been proposed to explain ENSO 
variability (EV) are: H1: EV originates from deterministic low order chaos, H2: EV origi-
nates from the effect of stochastic forcing (SF) acting on a self-sustained periodic oscilla-
tion, and H3: EV and variability originates from a stable system maintained by SF. In the 
first part of this talk we evaluate these hypotheses in a parallel way of thinking by deriving 
two stochastic models (SM1 and SM2) from the most outstanding example of a chaotic 
ENSO system: the Cane and Zebiak (CZ) model. In contrast with previous studies using 
the CZ model,  SM1 and SM2 can admit SF that decorrelates as fast as the observed SF 
does (down to 3 days). The SF used in the models is estimated from observations and syn-
thetic timeseries are derived using a method that preserves key characteristics of the SF as 
its seasonality, spatial and temporal scales, and the structure and eastward propagation of 
the Madden-Julian Oscillation (MJO). Statistical validation with observations consistently 
revealed improvement of the models as one moves from unstable (chaotic or stochastical-
ly-forced limit cycle), to neutral, to stable dynamical regimes. Motivated by this result, in 
the second part of this talk we will discuss the role played by the different components of 
the SF (such as westerly wind bursts and the MJO) using hybrid and a fully coupled GCM. 

Zavala Lopez , A., University of California, Davis, Davis, USA, angie_zavala@yahoo.com;
Losekoot, M., University of California, Davis, Davis, USA, mlosekoot@ucdavis.edu
FORAGING LEACH’S STORM-PETREL (OCEANODRAMA LEUCORHOA) DO NOT 
REQUIRE VOCALIZATIONS TO RELOCATE THEIR UNDERGROUND BURROW
Leach’s Storm-Petrels, Oceanodrama leucorhoa, are burrow-nesting seabirds that breed on 
remote islands. Each pair of Storm-Petrels incubates one egg, each bird taking turns on the 
egg while its partner forages at sea. Foraging trips take approximately four days and always 
begin and end at night. Exactly how the seabirds are able to distinguish their burrow from 
thousands of others is not well-known. Some species of Storm-Petrels are thought to be 
aided by highly characteristic vocalizations that can clearly be heard at night, emitted both 
by birds flying around the colony and birds underground (Taoka and Okumura 1990). We 
recorded behavior in one nest and focused on analyzing calling behavior, Chatter-calls and 
Purr-calls, inside and outside the burrow and the movements of the incubating Storm-
Petrel. We observed the incubating bird take â€˜breaks’for short periods on most nights 
while its partner was foraging. When the foraging bird returned, during three out of four 
changeover events, there were no vocalizations heard from the incubating partner, indicat-
ing that the returning bird did not necessarily require vocalizations to locate its burrow.

Zavala-Hidalgo, J., UNAM, Mexico, City, Mexico, jzavala@atmosfera.unam.mx;
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Allende-Arandia, M. E., UNAM, Mexico, City, Mexico, maru.allalt@gmail.com;
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Vargas, J. M., Universidad Veracruzana, Mexico, Veracruz, Mexico, jmvargash@gmail.com;
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CIRCULATION ON THE VERACRUZ CORAL REEF SYSTEM DURING AUTUMN-
WINTER 2006-2007
Current meter data, hydrography and numerical simulations are analyzed in order to 
identify the circulation patterns in the Veracruz Coral Reef System (Sistema Arrecifal 
Veracruzano) in Veracruz, Mexico. Results show that the main forcing in the region is 
the along coast wind stress. Tides contribution is one order of magnitude smaller and the 
contribution of eddies next to the shelf break seems to be negligible. Strong currents ~1 
m/s are observed during strong wind events associated with northers.
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Zawada, D. G., U.S. Geological Survey, St. Petersburg, USA, dzawada@usgs.gov;
Hearn, C. J., ETI Professionals, Inc. at USGS, St. Petersburg, USA, clifford_hearn@yahoo.com
ALONG-SHORE SAND FEATURES IN A LOW-ENERGY, SUBTROPICAL ESTUARY: 
OBSERVATIONS AND MODELING
Tampa Bay is the largest open-water estuary in Florida, encompassing nearly 1,036 km2.  
An interesting benthic feature is the presence of along-shore sand undulations in shallow 
waters (< 3 m) of the southeastern portions of the bay.  These features are comprised of a 
series of broad, low-profile ridges parallel to shore.  To determine the spatial and temporal 
variability of these bottom ridges, acoustic surveys were performed in March, June, and 
September 2007.  The acoustic profiles were compared with aerial photographs dating 
back to the 1950s and bathymetry derived from lidar data collected in 2004.  In addi-
tion, wave and current data were collected for use in hydrodynamic models specifically 
developed for Tampa Bay.  The results revealed that the undulations have been persistent 
coastal features since at least the 1950s.  The sediment-transport components of the mod-
els indicated spatially variable regions of accretion and deposition nearshore, due to the 
modulation of tidal currents by bathymetry.

Zeebe, R. E., University of Hawaii, SOEST, Oceanography, Honolulu, USA, zeebe@hawaii.edu;
Zachos, J. C., University of California at Santa Cruz, Santa Cruz, USA, jzachos@emerald.

ucsc.edu
ESTABLISHING ANTHROPOGENIC CO2 EMISSION TARGETS FOR ALLOWABLE 
FUTURE CHANGES IN OCEAN PH
The total amount and release time of anthropogenic carbon dioxide controls the extent of 
acidification and pH decline in the world’s ocean. In turn, these variables will determine 
the degree of detrimental consequences for marine organisms. The allowable drop in 
surface ocean pH, which would prevent such effects, is not yet known because of our 
incomplete understanding of the physiological response of the various marine organisms. 
Intensified research efforts are therefore required to close this gap. Nevertheless, for a 
prescribed target change in future surface ocean pH, the corresponding total amount 
and release time of anthropogenic carbon can be calculated. We will present results from 
a coupled carbon cycle model (including deep-sea sediments) to address this issue. Our 
results provide specific constraints on future CO2 emissions, if a shift in surface ocean pH 
and carbonate saturation state beyond a given threshold is to be avoided.

Zelnio, K. A., Pennsylvania State University, University Park, USA, kaz146@psu.edu;
Rodríguez, E., Ohio State University, Columbus, USA, fani@us.es;
Daly, M., Ohio State University, Columbus, USA, daly.66@osu.edu;
Fisher, C. R., Pennsylvania State University, University Park, USA, cfisher@psu.edu
NEW SPECIES OF ANEMONE AND ZOANTHID FROM HYDROTHERMAL 
VENTS AT THE EAST-LAU SPREADING CENTER AND GLOBAL VENT AND SEEP 
ANEMONE DIVERSITY AND DISTRIBUTION
Hydrothermal vents are deep-sea ecosystems rich in energy and bacterial primary produc-
tion. Cnidaria are not abundant in the well-studied Atlantic or Eastern Pacific vent com-
munities. However they dominate some microhabitats on the East-Lau Spreading Center 
(ELSC). We report on six undescribed species of anemones (including one new genus) and 
a zoanthid from the ELSC. Three of the species of anemone are only found in areas exposed 
to hydrothermal flow, and will occasionally colonize the shells of mussels that require expo-
sure to hydrothermal fluid to support their chemoautotrophic symbionts. Two of the other 
species are only present in areas isolated from direct exposure to hydrothermal fluid and 
the sixth is occasionally found in both peripheral areas and near to sources of hydrothermal 
flow. The zoanthid is the first to be reported from a hydrothermal vent and forms dense 
aggregations on basalt in areas of weak hydrothermal flow. The diversity of Cnidaria in this 
western Pacific back-arc basin is considered in the context of anemone and zoanthid diver-
sity, distribution and habitat use at hydrothermal vents, methane seeps and whale falls.

Zepp, R. G., USEPA, Athens, USA, zepp.richard@epa.gov;
Shank, G. C., University of Texas Marine Science Institute, Port Aransas, USA, shank@

utmsi.utexas.edu;
Vähätalo, A., University of Helsinki, Dept. of Biological and Environmental Sciences, 

Helsinki, Finland, anssi.vahatalo@helsinki.fi;
Bartels, E., Mote Marine Laboratory, Summerland Key, USA, ebartels@mote.org;
Jones, R. P., USEPA, Athens, USA, jones.ryan@epa.gov
PHOTOBIOGEOCHEMISTRY OF SARGASSUM:  A POTENTIALLY IMPORTANT 
SOURCE OF CHROMOPHORIC DISSOLVED ORGANIC MATTER IN THE UPPER 
OCEAN
Sargassum is a genus of widely distributed, generally planktonic macroalgae that often is 
found near the surface of the ocean. Here we report that a consortium of commonly oc-
curring species, Sargassum natans and Sargassum fluitans, are a source of chromophoric 
dissolved organic matter (CDOM) that contributes to the optical properties and photo-
biogeochemistry of the upper ocean. The production and light induced degradation of 
CDOM from sargassum was examined. The laboratory studies measured the temperature 
and light-dependence of CDOM production from sargassum and photodegradation of 
the spectral (UV-visible, fluorescence) properties of CDOM produced. These studies 
indicate that CDOM (based on absorption coefficients at 350 nm) is released from sargas-
sum (0.003-0.009 m-1g-1h-1) at significant rates and that CDOM production increases 
sharply with increasing temperature and with exposure of the sargassum colonies to 
natural sunlight. The CDOM produced by sargassum is photodegraded under simulated 

sunlight with half-lives of 25-30 hours, and the spectral slope coefficients of its UV-visible 
absorption spectra (~16 μm-1) are in the range of S-values generally observed in ocean 
water. Sargassum derived CDOM thus likely contributes significantly to remotely sensed 
observations of ocean color and to attenuation of solar UV radiation in the upper ocean. 
(Although this work was reviewed by EPA and approved for publication, it may not neces-
sarily reflect official Agency policy).

Zhai, F., Ocean University of China, Qingdao, China, gfzhai0513@ouc.edu.cn;
Yang, Q., Ocean University of China, Qingdao, China, xuancofidence@ouc.edu.cn;
Tian, J., Ocean University of China, Qingdao, China, tianjw@ouc.edu.cn
THE HEAT EXCHANGE BETWEEN MIXED LAYER AND BARRIER LAYER IN 
YELLOW SEA AND EAST CHINA SEA
The Yellow Sea and East China Sea mixing experiment was performed during summer 
and winter in 2006 respectively. Observation shows that barrier layer (BL) exists along 
coastal regions of East China Sea and central part of Yellow Sea in winter. Temperature 
inversions below the mixed layer are typical feature of BL in this region. Typical values of 
turbulent kinetic energy dissipation ε, dissipation rate of thermal variance χ and thermal 
diffusivity ΚT and buoyancy diffusivity Κρ associated with BL are 10-8 ~10-6Wkg-1, 10-

8~10-52s-110-3~10-2 m2s-1 and 10-4~10-2 m2s-1respectively. The estimated upward heat flux 
across the base of mixed layer induced by temperature inversions is 180Wm-2 on aver-
age with a maximum value 300Wm-2. The heat flux can enhance the winter sea surface 
temperature warming by 2.7 per month. In summer weak temperature inversions can be 
only observed in so small regions that its impact on SST warming can be neglected. These 
results could be used as a reference for future studies and to validate the representation of 
upper oceanic layers for circulation models.

Zhai, P., Texas A&M University, College Station, USA, pwzhai@tamu.edu;
Kattawar, G. W., Texas A&M University, College Station, USA, kattawar@tamu.edu
A HYBRID MATRIX OPERATOR - MONTE CARLO METHOD FOR THE 
SOLUTION TO THE 3D VECTOR RTE IN COUPLED ATMOSPHERE-OCEAN 
SYSTEMS
A hybrid method which combines the matrix operator and Monte Carlo methods is de-
veloped to solve the vector radiative transfer equation (VRTE) in a 3D atmosphere-ocean 
system (AOS) as a part of the new Radiance in a Dynamic Ocean (RaDyO) program. The 
Monte Carlo method is employed to calculate the impulse response functions (Green 
functions) for the atmosphere and ocean, separately.  The impulse response function of 
the dielectric interface is calculated by the Fresnel formulas.  The matrix operator method 
is then used to couple these impulse response functions to obtain the vector radiation field 
for the AOS.  This hybrid method can solve the VRTE efficiently in an AOS with a time 
varying interface but with a static atmosphere and ocean.  We used this hybrid method to 
compute the downward radiance field in an ocean with a realistic sinusoidal ocean wave.

Zhai, W. D., Xiamen University / State Key Laboratory of Marine Environmental Science, 
Xiamen, China, wdzhai@xmu.edu.cn;

Dai, M. H., Xiamen University / State Key Laboratory of Marine Environmental Science, 
Xiamen, China, mdai@xmu.edu.cn

CARBONATE SYSTEM AND SEA-AIR CO2 FLUXES IN SPRING IN THE YELLOW SEA
The Yellow Sea (YS), along with the East China Sea (ECS) to its south represents an 
important continental shelf region of the Northwest Pacific Ocean. Two world major 
rivers (Yangtze and Yellow Rivers) discharge into the region. It is also one of the 64 most 
productive large marine ecosystems of the world, and has received substantial attention in 
the international research community. However, information regarding the distribution of 
dissolved CO2 in the YS and the associated air-sea CO2 flux is very limited. This is a strik-
ing contrast to those well-known CO2 studies in the jointed ECS, despite the significant 
surface area of the YS (equivalent to a half of the ECS). In this study, we report a compre-
hensive data set of the carbonate system in the YS, which allows us to better evaluate the 
regional air-sea CO2 flux and to examine its controls. Our preliminary results show, that 
although significant biological uptake of inorganic carbon was observable in its southern 
part, the YS can’t be identified as a simple CO2 sink or source. This is different from the 
ECS that has been long documented and widely cited as a typical world marginal sea of at-
mospheric CO2 sinks. This study thus implies that multiple processes may be responsible 
for the air-sea CO2 exchanges in these two neighboring coastal seas. We emphasize that a 
better spatial coverage is still needed to better constrain the air-sea CO2 fluxes in the two 
important coastal seas, and in global continental shelves at large

Zhang, D., NOAA/PMEL and JISAO/UW, Seattle, USA, dongxiao.zhang@noaa.gov;
McPhaden, M. J., NOAA/PMEL, Seattle, USA, michael.j.mcphaden@noaa.gov
DECADAL AND MULTI-DECADAL VARIABILITY OF ATLANTIC SUBTROPICAL 
CELLS AND THE THERMOHALINE CIRCULATION
The tropical Atlantic is a crossroad of the Thermohaline Circulation (THC) and 
Subtropical Cells (STCs). It has been hypothesized that part of the THC return flow and 
STCs upwell in tropical Atlantic to perturb the sea surface temperature (SST), which has 
the potential to feedback to the large scale atmospheric circulation. Here we use histori-
cal hydrographic data in the western boundary region off the Brazil coast to derive a 
time series of transport in the northward flowing North Brazil Current/Undercurrent 
(NBC/NBUC), which is a major conduit for THC return flow. Data are also sufficient to 
compute transport time series of interior Northern and Southern Hemisphere STCs, and 
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the western boundary STC of the Southern Hemisphere. It is found that the Northern 
and Southern interior STCs are generally in-phase and are related to decadal variations 
of the Atlantic Niño. The western boundary STC, which we define as the NBC/NBUC 
flow within STC density classes, is weaker than and coherent with variability in the deeper 
flows, suggesting that the variability associated with wind-driven STC is overshadowed 
by the deep meridional overturning circulation at this latitude. A possible role of the mul-
tidecadal transport variability of the NBC/NBUC in the tropical Atlantic meridional SST 
grandient mode and the Atlantic Multidecadal Oscillation (AMO) will be discussed.

Zhang, F., Georgia Institute of Technology, Savannah, GA, USA, fumin@gatech.edu
COOPERATIVE KALMAN FILTER FOR OCEAN FEATURE TRACKING USING 
AUTONOMOUS UNDERWATER VEHICLES
Ocean features below the surface are typically time varying and difficult to locate. We 
develop a method that combines measurements from multiple autonomous underwater 
vehicles to localize a class of ocean features. Vehicle movements are coordinated to track 
the features for in-situ observation. We design a cooperative Kalman filter to reduce 
measurement noise and spatial variations in sensor data to achieve results suitable for data 
assimilation.  The motion coordination algorithm is able to take advantage of the nowcast 
or forecast made by ocean models to effectively navigate the vehicles.   Simulation results 
are presented to demonstrate the effectiveness of our method in revealing structures of 
underwater temperature or salinity fields.

zhang, f., University of Miami, Miami, USA, fzhang@rsmas.miami.edu;
Drennan, W. M., University of Miami, Miami, USA, wdrennan@rsas.miami.edu;
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Graber, H. C., bhaus@rsmas.miami.edu , Miami, USA, hgraber@rsmas.miami.edu
ON THE CURRENT-WAVE-WIND INTERACTION IN THE SHOALING WAVE 
EXPERIMENT
This study presents two case studies of the wave-current-wind interaction during the 
Shoaling Waves Experiment (SHOWEX). Wind, wind stress flux and wave data were 
obtained from Air Sea Interaction Spar (ASIS) buoys. Surface currents were measured 
by a High-Frequency Ocean Surface Current Radar. Two distinct types of wave-current-
wind interaction were observed in the presence of the strong along-coast current from 
Chesapeake Bay. Current resulted in waves at the peak of wind-sea spectra shifting away 
from the wind direction; furthermore the buoyancy current front was also found to steer 
the stress away from the mean wind direction.  As the strong along-coast current moved 
toward coast, the whole experiment domain was under uniform current. The wind stress 
and high frequency waves were observed to be steered away from the mean wind direction 
by the current. This effect has also been confirmed by data from the SeaWind scatterom-
eter on board the QuikSCAT satellite. The above findings have been compared with the 
wave-current theories. The wave refraction under both shear current and uniform current 
cannot be explained by existing theories completely; therefore more work need to be done 
in wave-current interaction. The wind stress shifting observed from ASIS and QuikSCAT 
shows the wind direction retrieved from scatterometer lies between true wind direction 
and current direction, which is in agreement with the results from some recent studies.
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ASSESSMENT OF THE ECCO2 HIGH RESOLUTION GLOBAL-OCEAN AND SEA-
ICE DATA SYNTHESIS USING THE CLIVAR/GODAE GLOBAL SYNTHESIS AND 
OBSERVATIONS PANEL METRICS
The Estimating the Circulation and Climate of the Ocean, Phase II (ECCO2)project 
aims to produce an increasingly accurate global-ocean and sea-ice data synthesis at 
resolutions that start to resolve ocean eddies and other narrow current systems, which 
transport heat, carbon, and other properties within the ocean.  ECCO2 data syntheses are 
obtained by least squares fit of a global full-depth-ocean and sea-ice configuration of the 
Massachusetts Institute of Technology general circulation model (MITgcm) to the avail-
able satellite and in-situ data.  This presentation assesses the first ECCO2 data synthesis 
versus a series of metrics established by the CLIVAR/GODAE Global Synthesis
and Observations Panel.  These metrics include misfits from sea surface height observa-
tions, climatological and in situ temperature and salinity profiles, meridional transports, 
heat and salt content, sea level changes, transports through key regions, water masses, sea 
surface temperature and transport indices, and surface fluxes.
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MULTI-SATELLITE BLENDED SURFACE MARINE PRODUCTS AND THEIR 
APPLICATIONS
Multi-satellite blended products of sea surface wind (SSW) and temperature (SST) and 
their applications are presented. In addition to the traditional ship and buoy observa-
tions, SSW and SST have been operationally observed from multiple long-term satellites. 
Satellite observations provide superior spatial-temporal coverage, while in-situ observa-
tions provide the ground-truth for satellite bias correction. Blended products from all the 
resources increase both global coverage and resolution and reduce bias and analysis er-
rors. Global 0.25Â  gridded products are available: 6-hourly sea winds from July 1987, and 
daily SST from Jan 1985 onward. In addition to their general use in physical oceanography, 
these products have applications that include uses in climate monitoring, transport based 
indices for fisheries/ecosystem, ocean natural mineral slick monitoring, and other areas 
such as marine aviation and transportation incident investigations, wind/wave power 
generation research, and education/outreach. The products are accessible through ftp, as 
well via inter-operable web-based data servers that provide for easy data access, visualiza-
tion, subsetting and downloading in user-preferred formats, which increases the user 
community that can benefit from these products.  Details can be found at http://www.
ncdc.noaa.gov/oa/satellite.html.

Zhang, R., GFDL/NOAA, Princeton, USA, Rong.Zhang@noaa.gov;
Delworth, T. L., GFDL/NOAA, Princeton, USA, Tom.Delworth@noaa.gov
IMPACT OF THE ATLANTIC MULTIDECADAL OSCILLATION ON NORTH 
PACIFIC CLIMATE VARIABILITY
Large-scale multidecadal climate variability in the North Pacific, such as the Pacific 
Decadal Oscillation (PDO), has been observed during the 20th century. Using a hybrid 
version of the GFDL coupled climate model, we show that the Atlantic Multidecadal 
Oscillation (AMO) provides a source of multidecadal variability to the North Pacific, and 
needs to be considered along with other forcings for North Pacific climate variability and 
change. The North Pacific response, which lags the North Atlantic forcing by several years, 
is generated through atmospheric teleconnections originating in the Atlantic.  Oceanic 
dynamics and positive air-sea feedback over the North Pacific enhance the response.  The 
results indicate that a North Pacific regime shift, opposite to the 1976-77 shift, might 
occur now a decade after the switch of the observed AMO to a positive phase around 
1995. The origin of the AMO is highly debated.  Some  suggest that it is driven by Atlantic 
meridional overturning circulation (AMOC) variations, while others think it is induced by 
changes in radiative forcing. Here the mechanism, attribution and various climate impacts 
of the AMO will also be discussed.

Zhang, R. H., University of Maryland, College Park, USA, rzhang@essic.umd.edu;
Busalacchi, A. J., University of Maryland, College Park, USA, tonyb@essic.umd.edu
IMPACTS OF FRESHWATER FLUX FORCING ON SALINITY AND INTERANNUAL  
VARIABILITY IN A HYBRID COUPLED MODEL OF THE TROPICAL PACIFIC
In the tropical Pacific, ocean salinity has been proved to be important to the tropical 
dynamics and El Niño-Southern Oscillation (ENSO). Previously, most modeling studies 
have focused on the roles of forcing components of atmospheric winds and heat flux; 
the effect of freshwater flux (FWF) forcing and its related feedback have been examined 
mostly in ocean-alone models. Here we use a hybrid coupled model (HCM) of the tropi-
cal Pacific climate system, constructed from an oceanic general circulation (OGCM) and 
a simple atmospheric model. Interannual anomalies of evaporation minus precipitation, 
(E-P)anom, are  constructed statistically by a SVD analysis, relating the FWF variability to 
SST anomalies. The constructed HCM can well reproduce interannual variability associ-
ated with ENSO in the tropical Pacific. Coupled sensitivity experiments are performed 
with different representations of FWF forcing within the simplified atmospheric model, 
consisting of climatological and anomalous FWF fields both [i.e., (E-P)clim+(E-P)anom], 
the climatological field and precipitation anomalies [i.e., (E-P)clim -Panom] , the clima-
tological field and evaporation anomalies [i.e., (E-P)clim+ Eanom], and the climatological 
field only [i.e., (E-P)clim], respectively. It is demonstrated that FWF forcing can have a 
significant modulating impact on ENSO, with more realistic simulations of interannual 
SST variability in the eastern tropical Pacific (e.g., the amplitude and structure).

Zhang, S., GFDL/NOAA, Princeton University, Princeton, USA, Shaoqing.Zhang@noaa.gov;
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IMPACT OF AN ENSEMBLE CIRCULATION-DEPENDENT INFLATION FILTER  
ON OCEANIC CLIMATE DETECTION WITHIN `BIASED’ COUPLED GCMS
This study serves as the first step of our efforts for discovering the impacts of fully-coupled 
GCM’s biases on Oceanic Data Assimilation. We design first an ``imperfect twin’’ experi-
ment using two coupled GCMs that are biased with respect to each other, in which, based 
on the 2005 ARGO network, observations are drawn from one coupled GCM and as-
similated into the other. Using a standard ensemble filter, the assimilating imperfect model 
successfully recovers the upper-ocean temperature and salinity from observations, but fails 
to converge in the deep ocean, where model bias is relatively large compared to the ocean’s 
intrinsic variability represented by the ensemble spread. The inconsistency between the 
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well-constrained upper and poorly-constrained deep oceans generates spurious currents 
throughout the water column. To relax this problem, we introduce an ensemble circula-
tion-dependent inflation filter (EcdiF) -- which uses a pre-computed anomaly’s variance 
to inflate the covariance wherever a small ensemble spread would otherwise make the 
model “over-confident.” The EcdiF greatly improves filtering performance, reducing global 
deep-ocean RMS errors by 30-40% for temperature, 40-50% for salinity, 70% for horizontal 
currents, and 50% for vertical velocity. Consistently, the estimate accuracy on meridonal 
overturning circulation, pycnocline depth and ENSO variability is dramatically enhanced.

Zhang, S., Texas A & M University at Galveston, Galveston, USA, saijinzhang03@hotmail.com;
Santschi, P., Texas A & M University at Galveston, Galveston, USA, santschi@tamug.edu
APPLICATION OF CROSS FLOW ULTRAFILTRATION FOR ISOLATING 
EXOPOLYMERIC SUBSTANCES (EPS) FROM MARINE DIATOMS
Three techniques, i.e., 1) ethanol precipitation, 2) stirred cell ultrafiltration, or 3) cross-
flow ultrafiltration, both 2) and 3) followed by stirred cell diafiltration were compared for 
their effectiveness of quantitatively isolating exopolymeric substances (EPS) from the ma-
rine diatom Amphora sp. The results showed that ethanol precipitation was not effective 
in isolating and concentrating EPS from the seawater medium. Stirred cell ultrafiltration 
appeared best for harvesting EPS from this diatom. However, because of its limitations in 
terms of time and volume, cross flow ultrafiltration was further improved by stirred cell 
diafiltration and a three-step cartridge soaking. Thus, the yield of the two ultrafiltration 
methods (3.0 mg- glucuronic acid/l ) became comparable, and no EPS was found in the 
permeate. Two extracellular polysaccharides with similar molecular weights of 1000 kDa 
could be isolated from Amphora sp. These results are important for investigations of the 
gel-formation capacity of microbially produced EPS in marine environments.

Zhang, W. G., Rutgers, the State University of New Jersey, New Brunswick, USA, zhang@
marine.rutgers.edu;
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MODELING OF FRESHWATER PATHWAYS IN NEW YORK BIGHT
This study is to investigate the dispersal process of Hudson River plume on New Jersey 
shelf which is crucial for the local biogeochemical processes.  We used ROMS with three 
major forces (atmospheric forcing, ambient current, and tides) to study the mean dynam-
ics and freshwater dispersal on the mid- and outer-shelf.  The model was verified through 
comparing model results with CODAR observations.  Comparison of simulations driven 
by various combinations of the three forces quantified the influence of the forces on the 
freshwater spreading.  Ekman transport and geostrophy were identified as the two major 
processes in shaping the surface mean circulation, while it is the ambient current that 
drove the mean circulation in deep.  We found three freshwater pathways, and the mid-
shelf pathway explained the observed fast cross-shelf nutrient transport.  The comparison 
identified wind as the primary force to push the freshwater onto mid- and outer-shelf.  
Hudson Valley was showed to be a barrier for the freshwater transport and its role was 
magnified by the ambient current.  Tides had minor impact on both mean circulation 
pattern and freshwater dispersal.

Zhang, W. Z., State Key Laboratory of Marine Environmental Science (Xiamen 
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Shang, S. P., State Key Laboratory of Marine Environmental Science (Xiamen University), 
Xiamen, China, spshang@xmu.edu.cn

SOUTHWARD TRANSPORT THROUGH THE TAIWAN STRAIT DUE TO 
TYPHOONS
As is well known, the northward transport through the Taiwan Strait is weak or even 
reversed in winter due to strong northeasterly monsoon while the northward transport is 
very strong during summer and early autumn before the northeasterly monsoon bursts. 
This paper is focused on the transport caused by typhoons in the Taiwan Strait. Numerical 
studies, using a two-way nested coupled tide-surge model (NCTSM), show that the trans-
ports caused by typhoons moving along the four devised routes, which are representative 
of most typhoons affecting the Taiwan Strait, direct southward. The southward transports 
due to typhoons were confirmed by the buoy observing data during the period from 27 
Aug. to 5 Oct. 2005 when five typhoons separately affected the Taiwan Strait and they 
were related to local effect and/or remote effect of the wind fields of typhoons. These 
results indicate that the typhoon, affecting the Taiwan Strait, could induce southward 
transport through the Taiwan Strait, which might weaken or even reverse the well-known 
northward transport.

Zhang, X., University of North Dakota, Grand Forks, USA, zhang@aero.und.edu
RETRIEVE SIZE DISTRIBUTIONS OF PHYTOPLANKTON SUSPENDED PARTICLES 
AND DETRITUS FROM VOLUME SCATTERING FUNCTIONS IN A COASTAL 
WATER OFF NEW JERSEY
Phytoplankton, suspended particles, and detritus are major particulate components in a 
coastal environment and knowledge of spatial and temporal variations of their size distri-
butions will provides important insight into understanding coastal dynamics of physical, 

chemical and biological processes. Traditional particle sizing and counting devices, such 
as Coulter Counter or an imaging system, while each has their own limitations, can not 
differentiate among different particles and can only provide a bulk estimate of the overall 
size distribution. Volume scattering function measures the angular variation of light scat-
tered by a water volume, within which each component contributes additively. The contri-
bution by each component, in turn, is a function of their size distribution, concentration, 
and refractive index. Here we report an inverse modeling approach using the measured 
volume scattering functions to derive the number densities and size distributions of major 
optically important water constituents simultaneously. The method will be evaluated by 
comparing the results with the estimated by other instruments.

Zhang, X., Massachusetts Institute of Technology, Cambridge, USA, xyzhang@mit.edu;
Nepf , H. M., Massachusetts Institute of Technology, Cambridge, USA, hmnepf@mit.edu
EXCHANGE FLOW BETWEEN OPEN WATER AND AN AQUATIC CANOPY
Convective exchange produced by spatial heterogeneity in water temperature plays an 
important role in the transport of nutrients and other substances, in particular between 
the littoral and pelagic regions of surface water bodies.  During the daytime, the emergent 
portion of aquatic plants blocks the solar radiation from entering the water beneath them. 
A temperature difference is established due to the uneven distribution of the solar energy 
between an open and vegetated region.  The temperature difference can generate density 
difference that can drive exchange flows between the open and the vegetated regions.  A se-
ries of experiments has been conducted to investigate the exchange flow between an open 
and vegetated region of water, in which a random array of cylinders was used to simulate an 
emergent canopy.  The flow pattern was captured using a CCD camera.  It has been found 
that the frontal velocity entering the open region maintains a constant speed while flow 
into the vegetated region decelerates gradually due to additional drag.  The discharge rate is 
controlled by the canopy region and decreases over time and with increasing drag.

Zhang, x., University of Washington, Seattle, USA, xbzhang@u.washington.edu;
McPhaden, M. J., NOAA/PMEL, Seattle, USA, michael.j.mcphaden@noaa.gov
EASTERN PACIFIC FORCING OF ENSO SEA SURFACE TEMPERATURE 
ANOMALIES
Previous studies have described the impacts of wind stress variations in the eastern 
Pacific on sea surface temperature (SST) anomalies associated with the El Niño/Southern 
Oscillation (ENSO) phenomenon. However, these studies have usually focused on indi-
vidual El Niño events and have not considered impacts on La Niña - the cold phase of 
the ENSO cycle. In this paper we examine effects of wind stress and heat flux forcing on 
interannual SST variations in the eastern equatorial Pacific from sensitivity tests using 
ocean general circulation model over the period from 1980 to 2002. Results indicate that 
in the Niño-3 region (5°N-5°S, 90°-150°W) a zonal wind stress anomaly of 0.01 N m-2 
leads to about 1°C SST anomaly and that air-sea heat fluxes tend to damp interannual SST 
anomalies generated by other physical processes with a rate of about 40 W m-2 per 1 °C. 
These results systematically quantify expectations from previous event specific numerical 
model studies that local forcing in the eastern Pacific can significantly affect the evolution 
of both warm and cold phases of the ENSO cycle. The results are also consistent with 
a strictly empirical analysis that indicates a wind stress anomaly of 0.01 N m-2 leads to 
about 1°C SST anomaly in the Nino-3 region.

Zhang, X., Texas A&M University, College Station, USA, zhangxq@tamu.edu;
DiMarco, S. F., Texas A&M University, College Station, USA, sdimarco@tamu.edu;
Smith, D. C., Texas A&M University, College Station, USA, dcsiv@tamu.edu
SEA BREEZE DRIVEN OCEAN RESPONSE ON A STRATIFIED CONTINENTAL 
SHELF AT THE CRITICAL LATITUDE
The coastal ocean response to sea breeze forcing in the northwest Gulf of Mexico is inves-
tigated using observations and numerical simulation. The response depends significantly 
on a number of factors including the characteristics of sea breeze, river-associated stratifi-
cation, latitude, and coastal and bathymetric curvature. The observations indicate that the 
river-associated stratification can significantly alter the oceanic response and this varies 
interannually and spatially. The maximum diurnal oceanic response usually occurs in June 
when there is a shallow mixed layer, strong stratification, and an approximately 2-week 
period of continuous sea breeze forcing. Freshwater events like, “the Great Flood” of the 
Mississippi River in 1993, deepen the summer mixed layer and reduce oceanic sea breeze 
response during that year. Numerical experiments indicate that offshore energy flux asso-
ciated with sea breeze forcing depends significantly not only on stratification and latitude, 
but also the curvature of the coast and topography. Basin wide near inertial response in 
the form of propagating Poincare waves occurs in the numerical simulations but is limited 
to latitudes below 30°N, making the Gulf of Mexico unique in this regard.

Zhang, Y., MIT-WHOI Joint Program in Oceanography, Cambridge, MA, USA, so-
phiezy@mit.edu;

Flierl, G. R., Massachusetts Institute of Technology, Cambridge, MA, USA, glenn@lake.
mit.edu;

Pedlosky, J., Woods Hole Oceanographic Institution, Cambridge, MA, USA, jpedlosky@
whoi.edu

INTERACTION OF EDDIES WITH SHELF WATER IN A PARTIALLY ENCLOSED BAY
Interactions of point vortices with a step-like topography are examined through the use 
of a barotropic, quasi-geostrophy, f-plane, contour dynamics model and within a domain 
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where the shallow region, as bounded by the topography on the north and indented coast-
lines on the south, has the shape of a bay. Anticyclone- and cyclone- induced interactions 
show remarkable differences in phenomena such as formation of topographic eddies, 
cross-shelf water exchanges and motion of vortices, etc. Two basic mechanisms, especially 
their relative importance, control the process: one is the advection of the potential vortic-
ity front by the vortex and the other one is the propagation of topographic Rossby waves 
along the shelf-break. When the vortex is an anticyclone, the two mechanisms counteract 
each other as they force frontal deformations into opposite directions; while for a cyclone, 
the two work together pushing deformations eastward. This asymmetry is responsible for 
quite different behaviors between anticyclone- and cyclone-involved interactions.

ZHANG, Y., University of Florida, G, USA, yfzhang@coastal.ufl.edu;
SHENG, Y. P., University of Florida, Gainesville, USA, pete@coastal.ufl.edu
HURRICANE-GENERATED WAVE AND WAVE-INDUCED LOADING ON 
COASTAL BRIDGES DURING HURRICANE IVAN(2004)
Hurricane Ivan (2004) caused significant property damage and loss of lives as it passed 
through the Caribbean Sea and Southeastern US. Maximum storm surge reached 4m 
along the Florida coast, while waves reached 20m in height and 17s in period offshore, and 
1.6m in height and 4s in period inside the shallow Escambia Bay where the I-10 Bridge 
collapsed, apparently due to the high surge which reached the bridge deck and the wave 
force exceeded the connection force of the bridge. In this study, a high-resolution storm 
surge modeling system CH3D-SSMS is applied to simulate the waves, currents, and storm 
surge during Hurricane Ivan (2004). Simulated storm surge and waves are successfully 
validated by comparison with observed data of wave, water level, and high water mark. 
With validated surge and waves, the wave loads on the I-10 Bridge is calculated during 
Hurricane Ivan. The results reveal that the total wave force on top of surge is 334 tons, 
sufficient to overcome span weight and its bolted connection and push bridge deck into 
water. Significant 3D flow features are simulated.

Zhang, Y. J., OGI-OHSU, Beaverton, USA, yinglong@stccmop.org;
Baptista, A. M., OGI-OHSU, Beaverton, USA, baptista@stccmop.org;
Wang, K., Geological Survery of Canada, Victoria, Canada, KWang@NRCan.gc.ca;
Goldfinger, C., Oregon State Univ., Corvalis, USA, gold@coas.oregonstate.edu;
Witter, R., DOGAMI, Newport, USA, Rob.Witter@state.or.us;
Priest, G. P., DOGAMI, Newport, USA, george.priest@dogami.state.or.us;
Peterson, C., Portland State Univ., Portland, USA;
Cruikshank, K., Portland State Univ., Portland, USA
TSUNAMI INUNDATION STUDY WITH UNSTRUCTURED GRIDS: 
BENCHMARKING AND APPLICATION TO THE CASCADIA SUBDUCTION ZONE
Existing inundation models for assessing tsunami hazards predominantly use structured 
grid techniques. For realistic applications, models based on unstructured grids have dis-
tinctive advantages over structured grid models because they resolve the effects of com-
plex geometry and bathymetry more efficiently. Here we present an efficient, robust and 
accurate inundation model based on unstructured grids. The model, SELFE, uses a hybrid 
finite-element and finite-volume method and semi-implicit time stepping. The advection 
in the momentum equations is treated with the Eulerian-Lagrangian method (ELM). The 
use of the semi-implicit time stepping and ELM eliminates most numerical stability con-
straints, and results in greater efficiency. The wetting and drying process is incorporated 
in the model in a straightforward way, thus making it suitable for tsunami inundation 
studies. The model has been benchmarked with the first two problems published on the 
3rd International Workshop on Longwave Runup Models. Recently we have applied it to 
assessing tsunami hazards around Cannon Beach, Oregon using inputs from source mod-
els that explore the variability of Cascadia Subduction Zone earthquakes. Here we present 
preliminary comparisons with field mapping of the extent of paleotsunami deposits. The 
ultimate goal is to design a new generation of digital inundation maps for coastal commu-
nities in Oregon using state-of-the-art technology.

Zhang, Z., Stanford University, Stanford, USA, zhonghua@stanford.edu;
Fringer, O. B., Stanford University, Stanford, USA, fringer@stanford.edu
NUMERICAL SIMULATION OF THE GENERATION OF NONLINEAR INTERNAL 
GRAVITY WAVES IN THE SOUTH CHINA SEA
When barotropic tides interact with topography, internal tidal beams form when the ratio 
of the barotropic tidal excursion to the bathymetric lengthscale is small, while nonlinear 
waves of depression form when the bathymetric lengthscale is small relative to the baro-
tropic tidal excursion.  Both mechanisms lead to the formation of nonlinear wavetrains, 
particularly during strong spring tides.  While numerous observations indicate the pres-
ence of nonlinear wavetrains that appear to emerge from the Luzon Strait on the eastern 
side of the South China Sea, it is not clear from these observations whether the waves 
evolve from large-amplitude internal tidal beams or if they emerge from nonlinear waves 
of depression.  We present results of both two- and three-dimensional simulations of 
nonlinear internal gravity waves in the South China Sea using the nonhydrostatic model 
SUNTANS in order to highlight different regimes under which the different waves can 
form.  Results are compared with in-situ and remotely-sensed data for verification and to 
aid in understanding of the governing physical processes.  This work was supported by 
ONR Award N00014-05-1-0294.

Zhang, Y. Ocean Univeisity of China/ Physical Oceanography Laboratory, Qingdao, 
China, zhangyuan@ouc.edu.cn;

Wu, D., Ocean Univeisity of China/ Physical Oceanography Laboratory, Qingdao, China, 
dxwu@ouc.edu.cn;

Lin, X., Ocean Univeisity of China/ Physical Oceanography Laboratory, Qingdao, China, 
linxiaop@ouc.edu.cn;

You, Y., School of Earth Sciences, Flinders University of South Australia Adelaide, 
Australia, Australia

THE BARRIER LAYER IN THE EAST CHINA SEA IN SUMMER
In summer, in the East China Sea where the temperature is roughly homogenous in the 
upper layer, vertical variations of salinity may be responsible for significant density strati-
fications. In this paper, based on the high resolution CTD data from 1985 to 2006, we 
show that the fresh surface water from Yangtze River discharge play an important role in 
determining the density structure. Moreover, water mass with high salinity carried by the 
Taiwan Warm Current and Kuroshio also influence the density structure. The meeting of 
these fresh water and salty water may induce a strong halocline in the upper layer. This 
halocline induces a pycnocline that acts as a barrier layer for mixing between the surface 
and the subsurface water. The barrier layer occurrence is strong related with the Yangtze 
River discharge. When the discharge is large or small, the barrier layer is wide and thick or 
is thin and only occurs in limited area.

Zhao, B., a. Department of Chemistry, The Ohio State University; , Columbus, OH, 43210, 
USA, zhao.172@osu.edu;

McRoberts, D., 215 Shore Rd,, Bourne, MA, 02532, USA, dmcroberts@falmouth.k12.
ma.us;

Zafiriou, O. C., Woods Hole Oceanographic Institution, Woods Hole, MA, 02543, USA, 
ozafiriou@whoi.edu

A HANDS-ON PRIMARY SCHOOL ACTIVITY THAT SHOWS PHOTOBLEACHING 
OF CDOM AND THE USE OF REPLICATES AND CONTROLS, AND RELATES 
PHOTOBLEACHING TO THE WATER CYCLE
Chromophoric Dissolved Organic Matter (CDOM) is an important component in 
freshwater and marine ecosystems that plays multiple roles in biogeochemical cycles. 
Photobleaching of CDOM (reduced absorption of incoming solar radiation caused by 
CDOM photodegradation) increases the penetration of UV and visible radiation in the 
water column, with important consequences for the biotic community. We designed an 
intuitive, quick, and safe hands-on experiment to help primary school students visualize 
and understand photobleaching by using commercially available colored drinks as CDOM 
analogs. The class reviews the water cycle, emphasizing inputs of color from soil to rivers 
and then to the ocean. Student teams then seal samples of various drinks in transparent 
plastic bags (some leak, making need for replicates obvious) and sit them in sunshine for 
several hours on a sunny day. By comparing the colors of samples exposed to sunshine 
with controls without exposure, students easily see the photobleaching of some chro-
mophores. We tested this activity multiple times in a local elementary school The school 
enrichment teacher’s evaluation of its educational suitability, requirements, and pluses and 
minuses will be presented.

Zhao, H., Louisiana State University, Baton Rouge, USA, hzhao3@lsu.edu;
Chen, Q. J., Louisiana State University, Baton Rouge, USA, qchen@lsu.edu
INTEGRATING SATELLITE IMAGERY AND NUMERICAL MODELS FOR 
COASTAL SEDIMENT TRANSPORT STUDY
Mobile Bay located on the north Gulf Coast is a broad and shallow estuary. Its bottom 
sediments are highly sensitive to winds because of the shallow water depth. The objective 
of our study is to quantify the re-suspension and transport of fine sediments in a shal-
low estuary by integrating numerical models with satellite imagery. We have employed 
the Moderate Resolution Imaging Spectroradiometer (MODIS) product that has 250-m 
spatial resolution and 12-bit spectral resolution. The total suspended sediment solid (TSS) 
is inferred from the satellite imagery according to a new relationship between MODIS 
red-channel data and in-situ measurements. However, the effectiveness of the inferred 
TSS is limited to the sea surface and the temporal resolution is also limited by the satellite 
scanning frequency and cloud contamination. Therefore, output from numerical models is 
utilized to fill the gaps in time and space. A sediment transport model has been integrated 
with a 3D circulation model and a spectral wave model as well as satellite imagery to gain 
insight into the temporal and spatial variability of suspended sediments. The methodol-
ogy for combining remote sensing and numerical models can be used to study sediment 
dynamics in areas with limited access.

Zhao, Z., University of Washington, Seattle, USA, zzhao@apl.washington.edu;
Alford, M. H., University of Washington, Seattle, USA, malford@apl.washington.edu;
MacKinnon, J. A., Scripps Institution of Oceanography, La Jolla, USA, jmackinn@ucsd.edu;
Pinkel, R., Scripps Institution of Oceanography, La Jolla, USA, rpinkel@ucsd.edu;
Klymak, J., University of Victoria, Victoria, Canada, jklymak@uvic.ca
LONG-RANGE PROPAGATION OF THE SEMIDIURNAL INTERNAL TIDE 
NORTHWARD FROM THE HAWAIIAN RIDGE
In the experiment Internal Waves Across the Pacific (IWAP) Spring 2006, six moorings 
were deployed along a 1400-km-long section from 25-37 °N, while simultaneous spatial 
surveys were conducted in two northbound and two southbound transits. The section was 
selected to follow an internal-tide beam emanating from French Frigate Shoals. At each 
mooring, the internal tide had a spring-neap cycle, consistent with the barotropic tidal 
forcing at the Hawaiian ridge lagged by the expected travel time for a mode-1 wave. The 
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energy flux decreased from ~4 kW/m at MP1 to ~1 kW/m at MP6. Dissipation estimates 
indicate that ~24% of the internal-tide flux was removed within 100 km of the critical 
latitude, an enhancement that we attribute to PSI. The flux was also estimated using a 
new phase-adjustment method and an extended T/P altimeter dataset. The altimetric and 
moored fluxes were in good agreement. The coherent and incoherent internal tides were 
calculated from historical and IWAP moorings, revealing the influence of the mesoscale 
eddy field on internal tide propagation. The Doppler compressed/expanded internal tide 
was observed from shipboard measurements in the southbound/northward transits.

Zharkov, V., Florida State University, Tallahassee, USA, zharkov@ocean.fsu.edu;
Nof, D., Florida State University, Tallahassee, USA, nof@ocean.fsu.edu
MODELING OF AGULHAS RING INJECTION INTO THE SOUTH ATLANTIC 
DURING GLACIALS AND INTERGLACIALS
Recent proxies suggest that, at the end of the last glacial, there was a significant increase in the 
injection of Agulhas rings into the South Atlantic (SA). This event brought about a dramatic 
increase in the salt influx from the Indian Ocean into the SA helping to re-start convection 
in the North Atlantic and leading to the termination of the Younger Dryas. We propose a 
mechanism through which large variations in ring production take place. We develop a semi-
analytical non-linear 1½ - layer model of current retroflection from non-zonal coastline on 
the β-plane, supposing the outflow to be zonal. Based on this model, we define a critical value 
of the coastline slant γ, implying restricted possibilities for ring detachment from the retroflec-
tion area in the ‘supercritical’ range of γ. In the case of Agulhas region, rings can be produced 
only if the retroflection occurs beyond specific latitude where the angle is critical.

Zheng, L., University of South Florida, St. Petersburg, USA, lzheng@marine.usf.edu;
Weisberg, R. H., University of South Florida, St. Petersburg, USA, weisberg@marine.usf.edu;
Barth, A., University of South Florida, St. Petersburg, USA, abarth@marine.usf.edu;
Alvera Azcarate, A., University of South Florida, St. Petersburg, USA, aalvera@marine.

usf.edu
CIRCULATION INFLUENCES ON WEST FLORIDA SHELF RED-TIDE EVENTS: 
FINITE VOLUME MODEL APPLICATIONS TO SHELF-ESTUARY INTERACTIONS
The three-dimensional, baroclinic circulation of the West Florida Shelf (WFS) as driven by 
tides, rivers, winds, and heat fluxes, is investigated in relationship to K. brevis red-tide evo-
lution for winter-summer 2005 using the density-dependent, finite volume coastal ocean 
model (FVCOM).  Non-overlapping high-resolution unstructured grids allow us to link 
the Tampa Bay and Charlotte Harbor with the WFS to investigate the near-shore material 
property transports in response to the external forcings.  Model performance is first as-
sessed by comparing simulations and observations (sea level and velocity).  Particle trajec-
tory experiments are then performed, which show good agreement with the red-tide evo-
lution, both along the coast and into the estuaries.  The importance of fully three-dimen-
sional, density dependent models for ecological applications, such as red-tide, fish larvae 
distributions, and material exchanges between the shelf and the estuaries is demonstrated.

Zheng, Z. P., Ocean University of China/Physical Oceanography Laboratory, Qingdao, 
China, zhengpeinan@ouc.edu.cn;

Wu, W. D., Ocean University of China/Physical Oceanography Laboratory, Qingdao, 
China, dxwu@ouc.edu.cn;
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Yang, Y. J., Woods Hole Oceanographic Institution/Department of Physical 
Oceanography, Woods Hole, USA, jyang@whoi.edu

A MECHANISM FOR THE BIFURCATION OF THE TSUSHIMA WARM CURRENT 
IN THE JAPAN/EAST SEA
By using POM, we investigate the mechanisms of two branch currents associated with the 
Tsushima Warm Current (TSWC) in the Japan/East Sea (JES). The results from model 
simulations reveal that these two branch currents are both forced by the Kuroshio Current 
(KC) along Japan’s east coast. The friction exerted by the KC induces a considerably pres-
sure gap, between the Tsushima and Tsugaru Straits. This pressure gap gives rise to the 
eastern branch of the TSWC. Meanwhile, due to the bathymetrical and latitudinal dif-
ference between the Tsushima Strait and the Tsugaru and Soya Straits, the net potential 
vorticity (PV) advection into the JES is negative. The integral of the PV balance requires a 
frictional torque associated with an anti-cyclonic boundary current and this leads to the 
establishment of the western branch. So we propose in this paper that the KC is the ulti-
mate driver for the JES circulation.

ZHOU, H., Institude of Oceanology, Chinese Academy of Sciences, Qingdao, China, 
zhouhui@ms.qdio.ac.cn;
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THE INTERMEDIATE-DEPTH CIRCULATION EAST OF MINDANAO OBSERVED 
BY ARGO PROFILING FLOATS
The intermediate-depth circulation east of Mindanao is studied using the trajectory data of 
Argo profiling floats. The parking-depth velocities show that the intermediate-depth circu-
lation east of Mindanao contains significant recirculation components that are highly vari-
able both in space and in time.  In contrast to the geostrophic currents based on ship-board 

hydrographic measurements in existing studies, which show a northward flow underneath 
the southward flowing Mindanao Current, the float trajectories in this study have not indi-
cated any permanent northward flows at the intermediate depths.  The difference suggests 
that the geostrophic currents should not be interpreted as a permanent circulation pattern.  
Overall, the Argo movements have shown vigorous eddy motion at the intermediate depth 
east of Mindanao with lack of connection between the northward intermediate-depth flows 
and other subsurface current system of the northwestern Pacific Ocean.

Zhou, L., University of Maryland, College Park, USA, lzhou@atmos.umd.edu;
Murtugudde, R., University of Maryland, College Park, USA, ragu@essic.umd.edu;
Jochum, M., National Center for Atmospheric Research, Boulder, USA, markus@ucar.edu
SEASONAL INFLUENCE OF INDONESIAN THROUGHFLOW IN THE 
SOUTHWESTERN INDIAN OCEAN
The influence of the Indonesian Throughflow (ITF) on the dynamics and the thermodynam-
ics in the southwestern Indian Ocean (SWIO) is studied by analyzing a forced ocean model 
simulation for the Indo-Pacific region. The warm ITF waters reach the subsurface SWIO from 
August to early December, with a detectable influence on weakening the vertical stratification 
and reducing the stability of the water column. As a dynamical consequence, baroclinic insta-
bilities and oceanic intraseasonal variabilities (OISVs) are enhanced. The temporal and spatial 
scales of the OISVs are determined by the ITF-modified stratification. Thermodynamically, the 
ITF waters influence the subtle balance between the stratification and mixing in the SWIO. As 
a result, from October to early December, an unusual warm entrainment occurs and the SSTs 
warm faster than just net surface heat flux driven warming. In late December and January, 
signature of the ITF is seen as a relatively slower warming of SSTs. Finally, a conceptual model 
for the processes by which the ITF impacts the SWIO is proposed.

Zhu, J., University of Massachusetts Boston, Boston, USA, jun.zhu@umb.edu;
Wilson, B. A., University of Massachusetts Boston, Boston, USA, bawilson13@gmail.com;
Gontz, A. M., University of Massachusetts Boston, Boston, USA, allen.gontz@umb.edu;
Olsen, C. R., University of Massachusetts Boston, Boston, USA, curtis.olsen@umb.edu
TRACERS AND CLOCKS FOR EXAMINING PARTICLE SOURCE FUNCTIONS, 
DYNAMICS AND ACCUMULATION IN THE URBANIZED LOWER HUDSON 
RIVER ESTUARY
Estuaries are dynamic systems that serve as particle, sediment and contaminant traps at 
the land-ocean interface.  Particle source functions, dynamics, and accumulation patterns 
in urbanized estuaries are not only affected by natural processes, but also by human activi-
ties (harbor development, dredging, damming, land reclamation, and municipal waste-
water inputs).   In this study, we measured the vertical distribution and inventories of 
radioisotopes:  Iodine-131 (t1/2= 8 days), Beryllium-7 (t1/2= 53.2 days) and Cesium-137 
(t1/2= 30 years) in sediment cores collected during low flow (October 2006) and high-flow 
(April 2007) conditions in the lower Hudson River estuary.   Our results show that I-131 
was detected on the surface sediment at sampling sites Bay Ridge Flat, Battery and Pier 
32 during both seasons, indicating municipal waste input and ephemeral sediment focus-
ing in these areas.  The ratio (R) of Be-7 sediment inventory relative to Be-7 atmospheric 
depositional inventory ranges from 0 to 12, indicating net short-term sediment accumula-
tion (R>1) and erosion (R<1).  Cesium-137 profiles in sediment cores indicate sediment 
accumulation rates as high as 10-20 cm/yr in estuarine areas affected by human activities.

Zhu, Q., SoMAS, Stony Brook University, Stony Brook, USA, qzhu@notes.cc.sunysb.edu;
Aller, R. C., SoMAS, Stony Brook University, Stony Brook, USA, raller@notes.cc.sunysb.edu
TWO-DIMENSIONAL PCO2 DISTRIBUTIONS AND DYNAMICS IN MARINE 
SEDIMENTS
CO2 distributions in marine sediments are closely coupled to early diagentic reactions and 
transport processes, including the remineralization of organic carbon and the dissolu-
tion/precipitation of CaCO3. These reactions typically result in dramatic changes in the 
concentration of CO2 and other solutes in the upper layer of deposits. This zone is usually 
characterized by complex, three dimensional and time-dependent patterns of biogeo-
chemical reactions. In order to examine the rapid transport-reaction processes controlling 
CO2 at the seafloor, we developed a new planar pCO2 fluorosensor with a response time 
of 18s to map 2-dimensional pCO2 distributions and transient dynamics with a spatial 
resolution down to 50×50 µm. Our results reveal transient transport phenomena such 
as CO2 plumes exiting the sediment from irrigated burrows into overlying water. Intense 
compositional gradients and complex reaction patterns rapidly become associated with 
dynamic networks of macrofaunal burrows. Microbial activity is clearly stimulated by 
transient biogenic structures. pCO2 measurements in fresh sediment cores and in-situ ap-
plication of the sensor demonstrate pCO2 distributions that vary seasonally as a function 
of temperature and organic matter inputs during plankton blooms.

Zhu, X., Division of Applied Marine Physics, University of Miami, Miami, USA, xiaofang.
zhu@rsmas.miami.edu;

Wang, J. D., Division of Applied Marine Physics, University of Miami, Miami, USA, 
jwang@rsmas.miami.edu

MICROBIAL WATER QUALITY AT A SUBTROPICAL BEACH SETTING: A 
MODELING APPROACH
Beach water quality monitoring and prompt warnings are vital to protect people from 
possible health hazard. Compared to traditional monitoring program which measures 
fecal indicator bacteria at one location once per week, modeling method provides a more 
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complete picture with better time resolution. A microbial water quality model is con-
structed by coupling a coastal circulation and transport model (CAFE3D) with a microbe 
fate model. The modeling domain is a bayside beach in Miami, Florida. The hydrodynamic 
model results are compared with current velocity measurements. For the microbe fate 
model, our work shows that human shedding, dog feces and rainwater runoff are major 
sources; also  die-off rate is extracted from experiment and literature. However, there are 
some randomness in this problem such as location and number of sources (human, dog 
and runoff). We approach this problem by performing Monte Carlo simulation: define 
location and number of source terms as random variables, determine their probability 
distribution by analyzing high resolution camera images of the beach, run the model using 
random input terms and analyze the results.

Zielinski, B. L., University of South Florida, St. Petersburg, USA, bzielinski@marine.usf.edu;
John, D. E., University of South Florida, St. Petersburg, USA, djohn@marine.usf.edu;
Paul, J. H., University of South Florida, St. Petersburg, USA, jpaul@marine.usf.edu
META-TRANSCRIPTOME OF A EUKARYOTIC MARINE PLANKTON 
COMMUNITY IN TAMPA BAY, FL
A cDNA library from mRNA isolated after a Peridinium quinquecorne bloom in Tampa 
Bay, FL surface waters was constructed. Our specific objective was to develop a procedure 
to identify protein-encoding open reading frames from eukaryotic plankton without 
prior cultivation or identification. The phytoplankton population based on RuBisCO 
identities consisted of organisms closely related to Skeletonema diatoms, Peridinium 
quinquecorne dinoflagellates, several types of chlorophytes, and a number of type-A 
Synechococcus. The cDNA clones from the meta-transcriptome were sequenced (aver-
age insert size 350 bp). BLASTx analysis (NCBI Genbank) revealed good homology to 
previously identified sequences, several of these transcripts being closely related to those 
of the prasinophyte Ostreococcus lucimarinus and other unicellular eukaryotes. Predicted 
protein homologues included genes associated with phytoplankton growth and photo-
synthes: an NEDD8 activating enzyme (cell division), elongation factor – 1α (translation), 
cob(I)alamin adenosyltransferase (converts inactive cobalamins to metabolically active 
B12), N-acetyl-γ-glutamyl-phosphate reductase (arginine biosynthetic pathway), a G-pro-
tein-coupled receptor induced protein and several photosynthetic-pigment related pro-
teins. Since less than 10% of the RNA sequences were rRNA, the enrichment techniques 
for mRNA were fairly successful.

Ziervogel, K., The University of North Carolina at Chapel Hill, Chapel Hill, USA, zier-
voge@email.unc.edu;

Arnosti, C., The University of North Carolina at Chapel Hill, Chapel Hill, USA, arnosti@
email.unc.edu

ENZYMATIC HYDROLYSIS OF POLYSACCHARIDES IN SURFACE AND BOTTOM 
WATERS IN THE DELAWARE BAY ESTUARY AFFECTED BY ELEVATED 
(MINERAL) PARTICLE LOAD
Extracellular enzymes play a key role in global DOM cycle. They operate outside the cell 
where they may become associated with organic or mineral phases. This study shows 
evidence that elevated (inorganic) particle load in the water column affect hydrolysis of 
high molecular weight polysaccharides. Surface and bottom water samples, taken at three 
sites in Delaware Bay in December 2006, were incubated with six distinct fluorescently-
labeled polysaccharides. Changes in molecular weight were monitored over time using gel 
permeation chromatography. At two sites, hydrolysis rates of four polysaccharides were 
higher in bottom than surface waters, and one substrate (pullulan) was almost exclusively 
hydrolyzed in bottom waters. Results of particulate organic carbon and nitrogen as well as 
bacterial cell counts indicate that bottom water suspended matter was mostly inorganic 
and likely of benthic origin. The results propose that resuspended bacteria and/or enzymes 
associated to minerals increase enzymatic activities in bottom waters, and broaden the 
spectrum of enzyme activity in the water column with consequences on organic matter 
degradation in highly dynamic aquatic environments such as estuaries and coastal waters.

Zika, R. G., University of Miami/RSMAS, Miami, USA, rzika@rsmas.miami.edu;
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THE EXPLORER OF THE SEAS OBSERVATORY:  FOUR YEARS OF REGIONAL 
MARINE SURFACE WATER MEASUREMENTS IN THE CARIBBEAN SEA
The 311m cruise liner, Explorer of the Seas, operated by Royal Caribbean Cruises,  Ltd. 
(RCCL), cruised from Miami, Florida through both the Eastern and Western Caribbean 
on alternating weeks from April 2002 through May 2006. The Explorer of the Seas 
Observatory consists of two staffed onboard laboratories installed on the vessel with com-
prehensive meteorological and oceanographic instrumentation including flowing seawater 
environmental sensors.  The cruise liner cruised these weekly repetitive cruise tracks at an 
average speed of 20 knots with a resultant 203,720 km of total regional cruise track cover-
age each year in the Caribbean Sea and surrounding waters.   Since May 2001, the flowing 
seawater system has operated continuously and been maintained by the two onboard tech-
nicians.   Lessons learned from the over five years of continuous operation will be presented 
along with a summary of environmental sensor data time series and seasonal averages.  
Instrument maintenance issues, design modifications and instrument calibration histories 
will be discussed.  A first look at the resultant searchable database will be shown.
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TIME-VARIABLE CONVERSION OF BAROTROPIC TO BAROCLINIC M2 TIDAL 
ENERGY AT THE KAENA RIDGE, HAWAII
The temporal variability of internal tide generation is examined for the Kaena Ridge, the 
site of the near-field component of the Hawaii Ocean Mixing Experiment.  Barotropic 
to baroclinic energy conversion for the dominant M2 tidal constituent is obtained using 
moored observations of currents, temperature and salinity over a six-month deployment 
(December 2002- May 2003).  The energy conversion exhibits low frequency variability 
with amplitudes ranging by a factor of two (0.5 to 1.1 Wm-2) over the record.  Similar 
amplitude variations are found for the M2 energy density at the ridge and just off the ridge 
as the internal tide radiates to the southwest.  The observed energy conversion correlates 
with stratification variations near the bottom, suggesting that deep stratification over the 
ridge flank modulates the internal tide generation.  Comparisons of numerical model 
simulations with the observed energy conversion will be presented.

Zimmerman, A. R., University of Florida, Department of Geological Sciences, Gainesville, 
FL, USA, azimmer@ufl.edu;

Mitra, S., East Carolina University/Department of Geological Sciences, Greenville, NC, 
USA, mitras@ecu.edu

HYDROGEN-PYROLYSIS/LIPID COMPOUND ANALYSIS OF BLACK CARBON 
COMPOSITION AND SOURCE IN GANGES-BRAHMAPUTRA RIVER SEDIMENTS
Though recent work shows that black carbon (BC) represents significant portions of 
the organic carbon (OC) exported to the ocean, our understanding of its sources and 
fate remains relatively poor. Catalytic hydropyrolysis (Hy-Py) provides information on 
refractory aquatic OC composition, structure and source, not available through other 
methods. Materials are heated at high H2 pressure with a molybdate catalyst. Volatilized 
compounds produced at low temperatures (50-350 C), representing loosely bound OC 
components, and those produced at high temperatures (350-520 C), representing molecu-
lar ‘back-bone’, are captured downstream and analyzed for lipid biomarker composition. 
BC in Ganges-Brahmaputra (GB) floodplain sediments constitute 12 to 85% of the TOC 
and has d13C of -22 to -24‰, distinct from that of TOC (-19 to -27‰). Comparison of 
lipid compounds in the Hy-Py products of GB sediments to that of reference materials 
including Chestnut wood, Franciscan mélange and Devonian Shale, together with lignin 
and conventional lipid biomarker data, indicate a mixture of sources for GB-BC including 
terrestrial plant and fossil carbon.

ZImmerman, R. C., Old Dominion University, Norfolk, VA, USA, rzimmerm@odu.edu
SEAGRASS RESPONSE TO OCEAN ACIDIFICATION: FROM INDIVIDUAL LEAVES 
TO POPULATIONS
Seagrasses, a polyphyletic group of aquatic angiosperms form the bases of highly produc-
tive ecosystems ranging from tropical to polar seas that support diverse assemblages of 
marine organisms.  Despite their evolutionary and ecological success, seagrasses have high 
light requirements that make them vulnerable to eutrophication, sediment loading and 
coastal modification.  Unlike most marine autotrophs, the high light requirements result 
from CO2 limited photosynthesis because the capacity for bicarbonate utilization cannot 
saturate the CO2 requirements of Rubisco.  Despite clear evidence for carbon limitation 
of photosynthesis, seagrasses thrive in high light environments, and show little evidence 
of light-induced photoinhibition.  Increasing the availability of dissolved aqueous CO2 can 
increase instantaneous rates of light saturated photosynthesis by up to 4 fold.  Prolonged 
exposure to elevated CO2 concentrations increases the concentrations of non-structural 
carbohydrates (sucrose and starch), rates of vegetative shoot proliferation, and flowering, 
and reduces light requirements for plant survival.  Consequently, seagrass populations are 
likely to respond positively to CO2-induced acidification of the coastal ocean, which may 
have significant implications for carbon dynamics in shallow water habitats and for the 
restoration/preservation of seagrass populations.

Zimmerman, T. D., University of California, Berkeley, Berkeley, USA, timzim@berkeley.edu;
Halversen, C., University of California, Berkeley, Berkeley, USA, chalver@berkeley.edu;
Strang, C., University of California, Berkeley, Berkeley, USA, cstrang@berkeley.edu
PROMOTING AND RESEARCHING SUSTAINABLE OCEAN SCIENTIST-
INFORMAL EDUCATION PARTNERSHIPS: THE COSEE-CA COSIA MODEL.
COSEE-California’s Communicating Ocean Sciences to Informal Audiences (COSIA) 
is an NSF-funded program promoting effective, sustainable scientist-educator partner-
ships. COSIA (http://www.lawrencehallofscience.org/cosia) is a consortium of 6 core 
partnerships between ocean sciences research institutions and informal science education 
institutions (e.g., science centers, aquariums).  COSIA’s first goal is to provide a model for 
establishing substantive, long-term partnerships between scientists and informal science 
education institutions to meet their respective educational outreach needs.  To promote 
the development of effective partnerships, COSIA scientists and educators collaboratively 
developed and co-teach an upper division college course for undergraduate and graduate 
students in ocean sciences-related degree programs.  The course teaches learning theory 
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that the students practice while communicating ocean sciences concepts to the public.  
COSEE-CA is developing dissemination models to share our “best practices and materials 
with non-COSIA institutions and organizations (e.g., the National Marine Sanctuaries). 
COSIA researchers are tracking the formation and evolution of COSIA partnerships to de-
rive principles for developing and sustaining future scientist-educator partnerships.  In this 
presentation, we share our partnership development strategies, mechanisms for promoting 
future partnerships, our dissemination model, and some preliminary research results.

Zimmermann-Timm, H., Potsdam Institute for Climate Impact Research, Potsdam, 
Germany, Heike.Zimmermann-Timm@pik-potsdam.de

THE ELBE ESTUARY UNDER THE PRESSURE OF CLIMATE CHANGE - IMPACTS 
ON THE TRANSITION ZONE BETWEEN RIVER AND SEA
The Elbe is one of the largest rivers in Europe – it is 1092 km long and has a catchment area 
of 148,268 km². It has a funnel-shaped river mouth and its estuarine part which exhibits a 
remarkable salinity and turbidity gradient extends over nearly 100 km. The load of nutrients 
coupled with the energy from tidal action intensifies the stirring-up and cycling of nutrients 
from shallow sediments, making the Elbe, like other estuaries, one of the most productive 
types of (acquatic?) system. Anthropogenic changes in the upper and lower part of the 
River Elbe as well as changes in climate, caused by an increase in temperature with higher 
evaporation and lower precipitation, have remarkable impacts on the matter flux of this 
system. An internal fertilization effect leads to an unexpected increase in nutrients and 
particulate organic matter, which because of their long residence times in the estuarine part 
of the river cause summer oxygen concentrations of about 2 mg l-1 and lower.

Ziolkowski, L. A., University of California Irvine, Irvine, USA, lori.z@uci.edu;
Druffel, E. R., University of California Irvine, Irvine, USA, edruffel@uci.edu
RADIOCARBON CONTENT OF SOOT AND CHARRED BLACK CARBON USING 
THE BENZENE POLYCARBOXYLIC ACID METHOD.
Black carbon (BC), a bi-product of combustion processes, is ubiquitous in the environ-
ment due to the burning of biomass and fossil fuels. Defined by a continuum from char 
(e.g. biomass) to soot, the structure of BC is unknown. Soot is composed mostly of 
condensed aromatic rings whereas char has an abundance of oxidized functional groups. 
We investigate whether the radiocarbon signatures of the various components of the BC 
structure differ from that of the bulk BC. Using the benzene polycarboxylic acid (BPCA) 
method, a chemical oxidation method, we quantify BC as BPCAs and measure the Δ14C 
values of the resulting BPCAs. The distribution of BPCAs formed provides information 
about the chemical structure of the bulk BC material. BPCA distributions and their Δ14C 
values, along with the bulk BC and Δ14C values will be presented for NIST 1649a, a well-
studied urban dust of anthropogenic origin, and wood char prepared for the BC Ring 
Trial, of modern origin.

Zlotnicki, V., California Inst Technology - Jet Propulsion Lab, Pasadena, USA, vzlotnicki@
jpl.nasa.gov

LARGE SCALE MODES OF BOTTOM PRESSURE VARIABILITY FROM GRACE 
AND THE ECCO MODEL - REVISITED
The ECCO baroclinic numerical model (version JPL-kf066f) which assimilates altimetry 
and XBT, shows basin-scale modes in bottom pressure (BP)with most energy at annual, 
but also shorter periods. The ECCO-II high resolution baroclinic model, without data 
assimilation, also does.  Similar modes were seen by Stepanov and Hughes (2006) in a 
barotropic model, and explained in terms of a mass exchange between the Pacific and 
Southern Ocean. We also see these modes in the GRACE monthly data, interpreted as 
bottom pressure variations. This presentation takes advantage of the latest releases of 
GRACE data, with much improved accuracy and corrections, and also seeks to under-
stand weaker interannual components in these signals.

Zong, H., Physical Oceanography Laboratory, Ocean University of China, Qingdao, 
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MODELING SEDIMENT DEPOSITION IN THE YELLOW RIVER MOUTH
Yellow River is famous for its high sediment concentration and it carries a huge amount 
of sediment into Bohai Sea during flood seasons. Recent studies indicated that the local 
hydrodynamics plays an important role in sediment transport and deposition at the river 
mouth. To analyze the sediment deposition in the Yellow River mouth, we applied the 
Community Sediment Transport Model (CSTM) to the whole Bohai Sea with emphasis 
on the Yellow River mouth.  The model couples the third-generation wave model - SWAN, 
a regional ocean circulation model - ROMS and a suspended sediment transport model. 
Wave-current interactions are presented by the short wave forcing in currents, the wave 
effect on bottom-boundary layer, and the current effect on waves. The external driving 
force includes tidal forcing, wind stress, and river outflow. The sediment discharge from the 
river was measured at Lijin Station and was taken into account in the numerical model as a 
sediment source boundary condition.  The numerical results of the tidal current velocities 
and sediment concentration are compared with observations. The simulations show that 
the sediment concentration in the Yellow River mouth presents a distinctly seasonal variety 
and most of the suspended sediment deposits around the Yellow River mouth.
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MICROBIAL CONTROL OF PHOSPHATE IN THE NORTH ATLANTIC 
SUBTROPICAL GYRE
Phosphate concentrations fall into the low nanomolar range in several oligotrophic areas 
of the world oceans, but little is known about its in situ dynamics. Here we have budgeted 
the uptake of phosphate by the dominant microbial groups using flow cytometric sort-
ing in order to assess the microbial control of this depleted nutrient in the North Atlantic 
gyre. The bacterioplankton was the main consumer of bioavailable phosphate. Within the 
bacterioplankton a group of heterotrophic bacteria with low nucleic acid content, 60% 
comprised of SAR11 clade cells based on the results of fluorescence in situ hybridisation, 
and Prochlorococcus phototrophic cyanobacteria, were the two major groups taking up 
phosphate. Each of these two bacterial groups was responsible for an average of 45% of the 
phosphate uptake, whilst Synechococcus (7%) and picoeukaryotic (0.3%) phytoplankton 
played minor roles in direct phosphate uptake. Hence phosphate uptake in the oligotrophic 
gyre is rapid and mainly by the two dominant bacterial groups and not by eukaryotic algae.

Zvalaren, S. D., UNC Wilmington, Wilmington, USA, zvalarens@uncw.edu;
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DISTRIBUTION OF MERCURY SPECIES IN THE CAPE FEAR RIVER ESTUARY, 
NORTH CAROLINA
Distributions of total dissolved (TDHg), particulate (Hgpart) and monomethylmercury 
(MeHg) were determined in the organic-rich Cape Fear River estuary (CFRE), southeast-
ern North Carolina, from July 2004 to September 2006.  These data represent the most 
detailed time series of MeHg, TDHg and Hgpart in a southeastern US estuary.  Correlation 
analyses indicate that the important parameters controlling mercury speciation in this 
system are salinity, dissolved organic carbon and total suspended solids.  Concentrations 
of MeHg, TDHg and Hgpart range from <0.1 to 1.7 pM, <1 to 22 pM and <1 to 46 pM, 
respectively.  Concentrations of all Hg species were higher in the freshwater region of 
the CFRE. TDHg and Hgpart were correlated with DOC in this estuary. Particulate MeHg 
was approximately equal in concentration to dissolved MeHg. TDHg and MeHg showed 
conservative estuarine mixing; Hgpart increased in the bottom waters in the high salinity 
region of the estuary. The CFRE does not contribute significant TDHg or MeHg to the 
adjacent Long Bay; however it can be a significant source for Hgpart.
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