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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. However, the carbon cycle in detail, especially in land-fast ice zone,
is still unclear because of inaccessibility and difficulty of observation. In this work, as a first step to clarify the carbon cycle in
the land-fast ice zone, we examined variation and its controlling processes of the partial pressure of CO, in surface water
(pCO,) under land-fast ice near Syowa Station during austral summer. Oceanic CO, measurements, along with sea surface
temperature (SST), sea surface salinity (SSS) and chlorophyll a, were made quasi-continuously onboard the icebreaker Shirase
while she was anchored near Syowa Station (69°00°22”S, 39°35°24”E) during the 52nd Japanese Antarctic Research
Expedition from December 31 2010 to February 8 2011. This is the first report for the continuously measured pCO, taken from
under land-fast ice. During study period, SST was gradually decreased accompanying with SSS decrease, suggesting gradual
melting of sea ice. Despite to relatively small amplitude of SST and SSS, amplitude of pCO, variation was quite large (more
than 100patm). Since pCO, variation was controlled by SST, SSS, dissolved inorganic carbon (DIC) and alkalinity (TA), we
separated pCO; into differential terms to analyze the contribution of each factor to the pCO, variation. The effect of dilution on
DIC and TA variation are estimated separately. As a result, the effect of DIC variation by other than dilution (mainly by
biological processes) predominantly controls pCO, variation. Especially in late of the period, pCO, shows good correlation
with tide level; when the tide level was high, pCO, was also high with high SST, TA and chlorophyll a and low SSS and DIC,
implies high productive “stealth polynya” under land-fast sea ice.
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