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Size-dependent absorption property of phytoplankton in the Southern Ocean

Shozo Motokawa’, Victor S. Kuwahara®, Hiroshi Hattori?, Gen Hashida®, Hiroshi Sasaki* and Satoru Taguchi*
!Soka University, Tokai University, *National Institute of Polar Research, *Ishinomaki Senshu University

Size-fractionated pigments and absorption coefficients of phytoplankton were investigated at 12 stations in the Indian Sector of
the Southern Ocean during the cruise of the TR/V Umitaka-Maru (Tokyo University of Marine Science and Technology) in the
austral summer of 2010/2011. The samples of pigments and absorption coefficients were size-fractionated with 20 um mesh
plankton net cloth and 2 um pore size membrane filters. Chlorophyll a concentrations at the surface water were 0.18- 0.80
umol m and increasing for high latitude (Table 1). The chlorophyll a concentrations of >20um size fraction and the
fucoxanthin concentrations increased with latitude, indicating diatom were dominant taxonomic group at high-latitude stations.
The chlorophyll a specific-absorption coefficients at 440nm [(a*,, (440)] at the high-latitude stations (Stn. C05 — C10) were
lower than that at the low-latitude stations (Stn. C01 — C03). That could be due to the packaging effect that is caused by the
dominance of the large phytoplankton such as diatoms in the Southern Ocean.
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Table 1. Sampling location, chlorophyll a (Chl a), Fucoxanthin (Fuco) concentrations, size fractionation of chlorophyll a, and chlorophyll a
specific-absorption coefficients at 440nm [(a*,, (440)] at the surface water.

_ _ _ Chla  Fuco  Fuco:Chla Chlacomposition (%) a* , (440)
Station Latitude  Longitude 3 3 1

umol m  upmol m mol mol >20um 20-2um <2um  Bulk <20um <2um
Col  40° 00111" 109° 59'69"  0.27 0.05 0.18 83 604 313 0121 0.136 0.246
C02 44’ 59%81" 110° 00'09" 0.18 0.05 0.27 - - - 0.084 - -
C03 50° 00'06" 110° 0004"  0.19 0.10 0.52 74 604 322 0.090 0.127 0.184
co4 54°5997" 110° 0028"  0.34 0.32 0.95 272 497 231 0.067 0.076 -
co5 58 2441 109° 5944" 0.43 0.44 1.03 51.2 39.1 9.7 0.054 0.087 -
C06 60° 0021" 110° 00'44"  0.54 0.71 1.32 55.6 347 9.7 0.066 0.104 -
C10 65 5999" 109° 59'95" 0.63 0.72 113 324 63.1 4.5 0.059 0.120 -
D07 64 5991" 140° 00'23" 0.24 0.31 1.32 23.1 67.7 9.2 0.084 0.111 -
D10 62° 29'99" 140° 00'03"  0.80 1.06 1.33 640 334 26 0.069 0.058 -
D12 60  0001" 139° 59'97" 0.24 0.29 121 19.2 72.6 8.2 0.071 0.098 -
D14 540 59'95" 1390 59'87" 0.19 0.20 1.07 42.1 40.6 17.3 0.087 0.107 -

D15 49 59'88" 143’ 4003"  0.26 0.21 0.79 424 439 138 0.063 0.108 -




