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Progression of frontal waves and coastal circulation





Coastal circulation and larval distribution



SST distribution along the Kuroshio



Year-to-year variation of shirasu juvenile catch
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Temporal variation of phytoplankton
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Migration route and fishing ground of skip jack tuna



Day-to-day variation of yellow tail catch 





Passive and active migration of fishes 
among rivers, coastal water and open ocean

Open Ocean

Coast 
Estuary Shelf

Bay

Pycnocline

eggs
adults

Ayu juvenil
e

Juvenile 
young

J. mackerel, Yellow tail 

eggs
adults

juvenile
adults

egg・parents

eggs
adults

juvenile adults

adult

adult・parents

Salmon

juvenile anchovy・sardine

Spiny lobster juvenile
Bluefin 

tunaegg・parents

Japanese eel

eggs
adults



External forcing

Seagrass   
bed

Spawning gr.

Nursary gr.

Nursary 
gr.



Conclusion

1. CBL of ocean gyres differ between E and W, and  N and S. 
In the subarctic, CB density currents with low salinity water are 
important. In the subtropical region, upwelling  associated with
local and remote wind system, becomes dominant.

2. Cross-shore water exchange along the Kuroshio depends on  1) 
distance of the KR axis from the coast associated with meander, 
2) frontal waves interacting with the coastal boundary geometry.
Locally, coastal intrusions of warm/cold water are influential. 

3. These cross-shore water exchange affect on  the retention time 
of coastal water and their interannual-interdecadal variation. 
Furthermore, intensity of the intrusion of the offshore KR water
onto the shelves or bays, affects on the species dominance of 
phytoplankton, zooplankton and small pelagic fish. 

4. Role of drifting seaweeds on coastal-offshore lincage of biota.
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Temporal variation of egg quantities
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Relation between diatom density and water temperature
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Temporal variation of zooplankton biomass
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