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Enhancing multi-species aquaculture in _an inner bay through the integration of
ecosystem ecology and mathematical optimization
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1) Seasonal cycles of the chemical composition of particulate organic matter

(POM) in Shizugawa Bay, and spatial distribution characteristics from the inner bay to the mouth of
the bay, were elucidated. The fluxes and chemical composition of POM sinking to the bottom layer in
the bay area and within aquaculture facilities were also clarified. 2) The effects of removing
fouling organisms on cultivated oysters’ growth and POM settling flux were quantified through field
experiments. Additionally, parameters for the individual growth model of cultured oysters were
determined based on surveys and experimental results in the bay. Using these models, changes in the
effectiveness of attached organism removal according to variations in feed concentration and fouling
biomass were revealed. 3) A mathematical optimization algorithm was developed to explore operation
cycles for maximizing oyster aquaculture production.
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