Japan Geoscience Union Meeting 2014 /0 d ;

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

AOS24-02 255311 F#fi:4 H 30 H 15:30-15:45

FEVEFEET Y 7 WERRAOGE L ERER Y — U X3l
Modeling fish production in the ocean: impacts on biogeochemical cycles and ecosyster
service evaluation
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Marine organisms play fundamental roles in biogeochemical cycles in the ocean. Ecosystem models formulating chemical an
biological processes relevant to these organisms and materials have been developed in the past few decades, enabling quantite
evaluation of biological production, carbon and nutrient cycles, and their impact on the climate system. However, many of these
models consider trophic levels up to zooplankton. Although much of storage and flux of carbon and nutrients are observed i
the lower trophic levels, which is a good reason to focus on this level, importance of higher trophic levels has been increasingly
recognized. Here, we review modeling studies incorporating higher trophic levels than zooplankton, especially focusing on fist
production models. There are two major motivations developing the fish production model. The first one is that lower trophic
level models with zooplankton as the highest trophic level are sometimes controlled too strongly by parameterized zooplankto
mortality terms. Although parameterization of mortality terms is needed unless the model contains the apex predator (trophi
closure), inclusion of planktivorous fish components does decrease the arbitrariness of the biogeochemical cycle in the mode
The second reason to develop fish production models, the more classical reason than the first one, is based on the fact that f
stocks themselves have been major food resources for human societies. In this context, some recent models do not only inclu
commercially important large piscivorous fishes but also consider fishing fleets. Increasing concern for the conservations o
marine mammals and sea birds also enhances the model development. There are two different streams of the fish modeling
present: size-based and species-based approaches. We review their advantages and limitations and discuss future improvem
of preferable frameworks of the higher trophic models.
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