Seasonal and annual variability in the spatial patterns of plankton biomass
in Chesapeake Bay
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ABSTRACT: We conducted high-resolution, underway sampling in &pril, July, and October for & wr
[1995-2000) in the large estuary, Cheszapeake Bay, This period included climatological extremes in
freshweater inputs that strongly influenced both the overall stocks and zpatial distHbution of
phytoplankton and zooplankton, Higher biomass of both phytoplankton and zooplankton occurred
in zprings, when freshwater input into Chezapeake Bay was above the average dizcharge, While
wehole-Bay productivity appears to be influenced by freshwater flow vardability, mesoscale patterns
in plankton biomass are driven by freshwater inputs, circulation, and bathymetry, Persistent
maxima in plankton biomazs occurred in areas of physical and topographic discontinuities such az
the upper-Bay zalt front, plume fronts, the hvdraulic control region, tidal fronts, and near a
topographically induced eddy, Although the contribution of these hot spots to the whole-Bay
standing stock of plankton mav vary due to changes in the background levels of plankton,
controlled in part by freshwater discharge, they nevertheless reprezent predictable areas of
higher forage for planktivorous fish, Enhanced trophic coupling between plankton and fish at
theze physical discontinuities mav be one reazon why estuaries have higher fizheries vields in
relation to their pAimary production than lakes and other marne swstems.
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