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ANALYSIS OF THE PHYTOPLANKTON SUCCESSION PROCESS
BY A TOP-DOWN AND BOTTOM-UP ECOSYSTEM MODEL
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We have developed a top-down and bottom-up ecosystem model which describes the net change of
phytoplankton biomass expressed by the balance of the growth rates of phytoplanktons and loss rates caused by
zooplankton grazing and sinking. This model was executed assuming the environmental conditions observed during
the in situ enclosure experiment which has been conducted in Seto Inland Sea to see if this model can explain the

phytoplankton succession observed in the experiment.

Simulation results showed that the initial dominance of diatoms was shifted to the dinoflagellates’ dominance due
to the silica depletion and higher loss rate of diatoms caused by sinking and grazing. Not a single factor but the
multiple factors such as the different nutrient requirement among phytoplankton taxa, the different grazing pressure
by zooplankton, and the intensity of the surface mixing combined control the succession of phytoplankton.
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