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Spatio-temporal dynamics of highly migratory top predators over ocean provinces
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We promoted four study projects to understand the structure and function of
ocean provinces as habitats and food environment for marine higher trophic level (HTL) organisms: 1)
We developed a new clustering algorithm to classify HTL communities and estimated a community
cluster maps using a machine learning technique. 2) We made Ecopath ecosystem models for the
classified HTL communities, and compared their food web characteristics, estimated key species and
key processes, and evaluated the impacts of commercial fisheries. 3) We analyzed the sexual
differences in seasonal latitudinal migration in neon-flying squids and simulated sexual dimorphism
in body size using ecosystem and bioenergetic models. 4) We estimated the primary production of each
ocean province that supports the growth and migration of chum salmon released from and returning to
mother rivers in Japan. Results of this study provides a novel method for quantifying the
supporting service of the marine ecosystem services.
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