






Routine mapping of nitrate and oxygen concentration
from autonomous vehicles is now feasible. These systems
can generate impressively large data sets with relatively
little effort once the sensors and platforms are integrated.
By analogy to ocean color satellites, the challenge then is to
develop quantitative products that can be routinely
produced from the observations. The results presented
here illustrate some of the potential to use AUVs equipped

with chemical sensors to generate estimates of the spatial
and temporal variability in plankton rate processes. The
results also illustrate the issues that must be overcome to
make these results truly quantitative. For example,
calculation of rates is directly dependent on assumptions
that we make about physical processes. The vertical eddy
diffusion coefficient KZ directly affects the rate calcula-
tions. Ultimately, the most effective use of tools such as

Fig. 13. Contoured sections of the mean carbon production estimated from the nitrate
second derivative (A) and chlorophyll fluorescence intensity (B) for four AUV transects in June
and July. Contoured sections of the mean carbon production estimated from the nitrate second
derivative (C) and chlorophyll fluorescence intensity (D) for two AUV transects in October and
December. The 250 mg C m� 3 d� 1 contour for C production is shown as a black line in (B)
and (D).
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