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Phytoplankton dynamics in marginal ice zone of the Southern Ocean
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The Southern Ocean is one of the most productive regions in the world supported by phytoplankton in the sea water. The water
column become stratified in sea ice-melting season when the low density water associated with melting sea ice covers over the
surface layer around the ice edge. In the stratified water, phytoplankton biomass increase significantly due to the increased
solar radiation. Therefore, sea ice-melting is a controlling factor of the period and scale of phytoplankton blooming in the
Southern Ocean. However, in situ obsearvation is difficult because of meteorological conditions and sea ice distributions, so
extensive and continuous observation by remote sensing technique is very useful to determine the long-term variability. In this
study, we investigated the influence of the seasonal variability in the sea ice distribution in relation to the phytoplankton
dynamics at 110°E meridian in marginal ice zone of the Indian Ocean sector of the Southern Ocean from 2002 to 2014 through
the use of satellite data. During the summer of 2006-2007, 2010-2011, 2011-2012 and 2013-2014, chlorophyll a concentrations
increased significantly at the south of 60°S, associated with a retreating sea ice in the south of 64°S(Fig. 1). In addition, during
the summer of 2010-2011, the period and scale of phytoplankton booming expanded significantly to the south of 60°S. In this
summer, sea surface temperature increased in the south of 63°S compared with other years. These observations indicate that
the decline and growth of the sea ice and the sea surface temperature are strongly related with phytoplankton dynamics.
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Fig. 1. Temporal and spatial distribution of chlorophyll a concentrations and sea ice along 110°E meridian between 55°and 67°S

from July 4, 2002 to July 11, 2014.
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