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Biogeochemical properties of Antarctic multi-year fast ice and underlying seawater around Syowa
Station during austral summer
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The Southern Ocean plays an important role in modulating the global carbon cycle by transporting and storing anthropogenic
carbon dioxide. This region is predicted to be greatly influenced by global change, given that polar marine ecosystems are
particularly sensitive to carbonate change. Sea ice influences the global carbon cycle through biotic and abiotic transformations
that occur within the ice. For biotic example, 10-28% of primary production within the seasonally ice-covered regions of the
Southern Ocean takes place within sea ice (Arrigo et al., 1997, 1998; Arrigo and Thomas, 2004). Sea ice algae are also
important to seed spring phytoplankton blooms and lead remarkably low concentration of dissolved inorganic carbon in the
seawater. In this work, we analyzed biogeochemical properties of multi-year fast ice and underlying seawater around Syowa
Station. Sea ice core and seawater samples were taken at St.A(69.0023S, 39.6022E) and St.B(68.9974S, 39.6146E) northeast
of Syowa Station from January 15 2013 to January 29 2013. Sea ice core were taken twice during the period and seawater
samples were taken once a day in principle from each station. Sea ice thickness was more than 4 m and snow depth was more
than 45 cm throuthout the period in both station. Top of the sea ice core in both station shows nearly zero salinity, very low
concentration of nutrients and nearly snow value of “*%0 suggest that upper part of ice core is originally snow. “**0 and
phosphate were gradually increased, approach to the value of underlying seawater with depth. However, nitrate and silicate
show very low concentration at the bottom of the core. Very high concentration of chlorophyll a were observed in deeper part
(>3m) of sea ice, despite to low (<1%) light condition. Pigment analysis suggested that diatom must be a domint species. Our
study suggests that, even in 4m thick multi-year fast ice, sea ice melting or breaking could seed phytoplankton blooms.
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