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Effect of Onshore-Offshore Shifts of the Kuroshio Axis on
the Plankton Biomass off the Pacific Coast of Japan

Joon-Tack Yoo' and Hideaki NakaTa?

This paper examined relationship between onshore-offshore shifts of the Kuroshio axis and interannual changes in the
plankton biomass in Tosa Bay and off Boso Peninsula, which are both well-known as a shirasu fishing ground off the
Japanese Pacific coast. It was revealed that plankton biomass during the spring shirasu fishing period in the above two
regions was mainly regulated by the frequency of offshore water intrusion responding to onshore-offshore shifts of the
Kuroshio axis. This implies that frequent intrusion of the Kuroshio water could seriously reduce the food organisms for
shirasu in the fishing ground. In addition, particularly in Tosa Bay, interannual change in river water discharge probably
related to nutrient input from land could be another important physical factor affecting the plankton biomass. On the
other hand, in the offshore region off Boso Peninsula, meteorological conditions such as wind and solar radiation could

be often more critical to the plankton production.
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Figure 2. Upper: Correlation between the distance of the
Kuroshio from Cape Ashizuri and mean temperature at a
depth of 10m (for April-May). Lower: Correlation between
the river discharge from Monobe, Niyodo, and Shimanto
Rivers and mean salinity at a depth of 10 m (for April-May).
Data from 1980 to 1998.
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Figure 3. Surface chlorophyll-a concentration (solid line) esti-

mated from transparency in comparison with that expected
(dashed line) from a multiple regression model. The multiple
regression equation is: surface chlorophyll-a concentration
(mean for April-May)=—1.6E-03X,+5.6E-05X,+0.3X,—
0.05, where X, X,, and X, are the distance (km) of the
Kuroshio axis from Cape Ashizuri, river discharge (m*s™!),
and wind speed (ms™?), respectively.
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Figure 4. Upper: Correlation between the distance of the
Kuroshio from Cape Inubo and mean temperature at a depth
of 10m (for March—-May). Lower: Correlation between the
river discharge from Tone River (m*s™") and mean salinity at
a depth of 10 m (for March—May). Data from 1980 to 1996.
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Figure 5. Observed wet weight of zooplankton (solid line) in

comparison with that expected (dashed line) from a multiple
regression model. The multiple regression equation is: wet
weight of zooplankton (mean for March-May)=0.37X, —
14.73X,+96.77, where X, and X, are the distance (km) of
the Kuroshio axis from Cape Inubo and wind speed (ms™),
respectively.
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Figure 6. Result of the EOF analysis. Percentage indicates the

contribution ratio of each mode to the total variance. This re-
gion is divided into two sub-regions based on the second
mode (Coast <—0.1, Offshore >0.1).
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Figure 8. Upper: Annual changes in wet weight of zooplankton
and distance of the Kuroshio from Cape Inubo in the coastal
region off Boso Peninsula. Lower: Annual changes in wet
weight of zooplankton and wind speed in the offshore region
off Boso Peninsula. The coastal and offshore regions off
Boso Peninsula were shown in the bottom of Fig. 6.
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Figure 9.

Upper: Correlation between observed wet weight of zooplankton (mean for March—May) and that expected

from a multiple regression model in the coastal region off Boso Peninsula. Lower: Correlation between observed
wet weight of zooplankton (mean for March~May) and that expected from a multiple regression model in the off-
shore region off Boso Peninsula. X, X,, and X; for these multiple regression equations are distance (km) of
Kuroshio from Cape Inubo, river water discharge (m®s™"), and solar radiation (MJ m™2), respectively.
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