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In this study a fish bioenergetics-based population model was dynamically coupled to a one-dimensional lower trophic level nutrient–phytoplankton–zooplankton model (DYRESM–CAEDYM), to elucidate the role of the dominant fish, Acanthobrama terraesanctae (Lavnun), in the mesotrophic subtropical ecosystem of Lake Kinneret (Israel). In order to simulate the fish population dynamics we incorporated the bioenergetic model into the ecosystem model using an individual based modelling approach. The coupled model captures the dynamics of nutrient flow through the lower trophic levels and the daily weight, total biomass, length and size distribution as well as mortality and recruitment processes within that population. The model dynamics also accounted for the feedbacks from the fish population to the ecosystem. 

Lavnun dynamics were calibrated such that the coupled model reasonably predicts observed weights-at-age, total biomass, weight-length relationship and size distribution. To elucidate the role of fish in the ecosystem, and as a potential control on water quality dynamics, the model was run in an uncoupled mode (without fish feedbacks) and in a coupled mode (with fish feedbacks).  The study demonstrates that, seasonally, Lavnun have small to moderate effects on their prey (1%-8% of zooplankton biomass). The magnitude of the effects are however dependent on lake level which governs recruitment success, in addition, the results indicate that the fish population size distribution is clearly affected by indirect feedbacks within the ecosystem.  The results are in line with previous studies showing that the Lavnun population of Lake Kinneret has only a limited impact on the lower troiphic levels except in years of high recruitment success. The model developed and tested here is the first we know of that incorporates a fish bioenergetics model and an individual based approach within a lake ecosystem model.
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