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Elucidation of production process of fishery resource and
evaluation of ecosystem function in coastal area

Jun SHon

Coastal zones composed of a variety of ecosystems such as seagrass and macroalgal beds, tidal flats, coral reefs and es-
tuaries have high biodiversity and biological productivity. These ecosystems provide high ecosystems services, the
economic value of which is estimated to be the highest among all the ecosystems on the planet, including terrestrial
ecosystems. On the other hand, degradation of coastal ecosystems is progressing throughout the world. The develop-
ment and disappearance of coastal ecosystems affect fishery production because coastal ecosystems are important as a
habitat for many fishery resources. However, to date, there has been limited information on quantitative evaluation of
the impact of each ecosystem on fishery resources. Clarification of the process of biological production in each ecosys-
tem is essential for appropriate conservation of the ecosystems and efficient management and restoration of the fishery
resources living there. Recently, it has been recognized that many species of fishery resources inhabit single multiple
ecosystems throughout their lifetime. Coastal zones are exactly aggregates of heterogeneous ecosystems. Therefore, it
will be increasingly important to evaluate the connectivity of different ecosystems and contribution of each ecosystem
to fishery production. Perspectives based on large-spatial and comprehensive viewpoints that clarify the real status of
migration of substances and organisms among different ecosystems, in addition to quantitative evaluation of biological
production process in each ecosystem, are indispensable. To attain sustainable use of the ecosystem services, including
fishery resources, social practices according to characteristics of the various functions of ecosystems, environmental
and local social conditions are indispensable. This paper summarizes a couple of results from research made by the au-
thor on evaluation of fish production, spatial variability of fish community structures, and ecosystem services and their
annual fluctuations in coastal ecosystems.
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Figure 1. Fish that are major components of biological produc-
tion of seagrass and macroalgal beds.
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Figure 2. Survey for distribution and recapture rate of cultured
juvenile red sea bream Pagrus major after release at Mo-
moshima Island, Hiroshima Prefecture.
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Figure 3. Research cruise for Bio-physical Interaction of Ches-
apeake Bay Turbidity Maximum (BITMAX Project). Left to
right: Drs. Lawrence Sanford (oceanography), Elizabeth
North (model), Edward Houde (fisheries ecology), Jun
SHOIJI (author).
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Figure 4. Survey at seagrass bed in Norway in summer with
mountains in the back covered with ice and snow.
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Figure 5. Survey at seagrass bed in eastern Hokkaido, Japan, in
winter with ice covering surface water (top). Protandric
shrimp Pandalus latirostris (arrows in bottom) inhabit the
seagrass bed and is one of the most important ecosystem ser-
vices (provisioning service) in this area.
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Figure 6. Underwater view of seagrass bed at Sanriku Coast,
Japan, before (top) and after (bottom) the disturbance by
the tsunami following the 2011 earthquake off the Pacific
coast of Tohoku.
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Figure 7. Piscivorous fishes collected by nighttime survey at
seagrass bed in Seto Inland Sea, Japan.
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Figure 8. Survey for Water—Energy—Food Nexus Project of Re-
search Institute for Humanity and Nature at Obama Bay, Ja-
pan.
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