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The Effect of Anticyclonic Eddy on Nutrients and Chlorophyll During

Spring and Summer in the Ulleung Basin, East Sea
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In order to find out the effects of the anticyclonic eddy on the distribution of nutrients and chlorophyll con-
centrations in the Ulleung Basin during spring and summer, we measured temperature, salinity, nutrients, and
chlorophyll from the surface to 200 m water depth at five stations in July 2005 and April 2006. In spring, sur-
face mixed layer was very deep inside the eddy, about 200 m, but it was relatively shallow outside the eddy,
about 20~60 m. Inside of the eddy, nutrients in the surface waters were sufficient by supply from the deep layer,
whereas outside of the eddy, they were fairly depleted due to the stratification in the surface layer. In spring,
chlorophyll concentrations were relatively low inside of the eddy due to the deeper surface mixed layer com-
pared with the euphotic depth, and the depth-integrated chlorophyll concentrations outside of the eddy were
twice as much as those inside of the eddy. In summer, nutrients in the surface waters were completely depleted
at all stations due to the well stratification in the surface layer. The typical distribution pattern of subsurface
chlorophyll maximum was observed at all stations, and the depth-integrated chlorophyll concentrations inside
of the eddy were almost twice as much as those outside of the eddy. The anticyclonic eddy appearing in the
Ulleung Basin every year significantly affects the phytoplankton biomass, with the opposing effects in spring
and summer; in spring, the anticyclonic eddy suppresses phytoplankton growth, but in summer, it enhances the
phytoplankton biomass.
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Fig. 1. Study area and sampling stations in July 2005 and April 2006.
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Fig. 2. Vertical profiles of temperature, salinity, and density in the Ulleung Basin during spring.
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Fig. 3. Vertical profiles of temperature, salinity, and density in the Ulleung Basin during summer.
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Fig. 4. Vertical profiles of nitrate, phosphate, and silicate in the Ulleung Basin during spring.
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Fig. 5. Vertical profiles of nitrate, phosphate, and silicate in the Ulleung Basin during summer.
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Fig. 6. Vertical profiles of chlorophyll in the Ulleung Basin during spring,
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Fig. 7. Vertical profiles of chlorophyll in the Ulleung Basin during summer.
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Table 1. Percentages of < 5 um size-fractionated chlorophyll and depth-
integrated chlorophyll in the Ulleung Basin during spring and summer.

Spring Summer
<5 pum chl total chl <5 um chl total chl
(%) (mg m’) (%) (mg m’)
D1 29.8 222 70.4 35.9
D2 81.2 79.5 78.4 71.8
D3 69.5 104 71.8 108
D4 33.6 216 84.7 31.8
D5 91.2 2.4 68.9 59.0
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