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Distribution of Phytoplankton Biomass and Nutrient Concentrations
in the Barents and Kara Seas during the 1st Korea-Russia
Arctic Expedition in August, 2000

Sung-Ho Kang®, Kyung Ho Chung, Jae-Shin Kang, and Yeadong Kim

Korea Polar Research Institute (KOPRI), KORDI
Ansan PO. Box 29, Seoul 425-600, Korea

Abstract : During the 1st Korea-Russia Arctic Expedition from 3 to 26 August, 2000 phytoplankton
biomass and nutrient concentration were measured in the Barents and Kara Seas. Total of 57 surface
samples were collected for the phytoplankton related measurements. Chlorophyll a (chl a) concentraitons
were measured to investigate the relations between physico-chemical factors and phytoplankton biomass
distribution. Chl ¢ values ranged from 0.14 to 2.34 mg m™ (mean of 0.65 + 0.42 mg m™) over the surface
stations. The elevated values of the chl @ concentrations (1.49~2.34 mg m™) were found in the southeastern
Barents Sea near the Pechora River. Nanoplanktonic (<20 um) phytoflagellates were the important
contributors for the increase of the chl a. The nano-sized phytoflagellates accounted for more than 80% of
the total chl ¢ biomass in the study area. Mean chl a concentration in the Barents Sea (0.72 + 0.57 mg m™)
was higher than in the Kara Sea (0.52 + 0.45 mg m™), but there was no big difference between two areas.
Surface temperatures and salinities ranged from 4.1 to 11.7°C (mean of 8.8 + 1.9°C) and from 23.8 to
32.5psu (mean of 30.3+1.9 psu), respectively. The physical factors were not highly correlated with
phytoplankton distribution. It is speculated that the insignificant correlation between phytoplankton biomass
and physical factor was due to the same current which introduced similar water mass with higher water
temperature and lower salinity into the study area. The mean values of major nutrients such as ammonia,
nitrite, nitrate, phosphate, and silicate were 0.42 £0.31 uM, 0.10 £0.03 uM, 1.44 £ 1.03 uM, 0.35£0.12
UM, 10.99 +£3.45 uM, respectively. The relations between phytoplankton biomass and nutrient concentration
were not close, indicating that the surface nutrient concentrations during the study seem to be controlled by
other physical factors such as input of fresh water (i.e. dilution effects).
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Fig. 1. Seasonal variation in daylength at various latitudes
(Sakshaug & Holm-Hansen 1984).

Fig. 2. Seasonal variation of sea ice distribution in the Arctic. The average extent of sea ice for winter and summer in
the Arctic typically varies from 14 x 10° km? in the boreal winter to about 7 x 10° km? in the boreal summer

(Walsh & Johnson 1979).
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Fig. 3. Conceptual model of the development of phytoplankton blooms in the marginal ice zone of (A) the Antarctic
and (B) the Barants Sea, the Arctic. The numbers in (B) correspond to the following stages: 1, prebloom con-
ditions; 2, ice-edge phytoplankton bloom; 3, postbloom deep chlorophyll maximum; 4, sedimentation of phy-
toplankton; 5, nutrient-depleted postbloom surface layer; 6, upward migration of zooplankton; 7, spawning of
zooplankton; 8, growth and development of zooplankton; 9, capelin feeding and migration (Smith & Sakshaug,

1990).
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Nelson et al. 1987).
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Fig. 4. A: Annual cycle of solar irradiance, nitrate, and
phytoplankton biomass in polar regions, B: Tem-
poral development of ice algae relative to phy-
toplankton in the water column (Smith & Sakshaug
1990).
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Fig. 5. Spatial distribution of phytoplankton biomass
around the Arctic as determined from SeaWiFS
satellite (http:/seawifs.gsfc.nasa.gov/SEAWIFS.
html), Goddard Space Center/NASA.
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sampling locations during this study (3-26 August
2000).
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