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From individual life histories to community dynamics: consistent organization of

aquatic ecosystem models based on body size
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In aquatic ecosystems, food webs are composed of chains of "larger
individuals eat smaller prey,” and the flow of material and energy occurs along this pathway. In
general, the relationship between body size of individuals constituting an aquatic community,
population abundance and biomass, and the predator-prey mass ratio can be expressed by a simple
power equation that follows the size-scaling law. In this study, a new system was proposed and
validated that consistently models phenomena occurring at the individual (growth, reproduction,
etc.), population (mortality rate, stock-recruitment relationship, etc.), and community
(macro-dynamics of the system, size spectrum, species abundance distribution, etc.) levels within an

aquatic ecosystem, based on the power equations for body size and biomass.
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