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Seasonal variation in calcium carbonate saturation state in the upper layer of the Canada Basin
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In the Canada Basin, aragonite undersaturation of surface water has been reported. Calcifying organisms residing in upper
layer of this region is therefore at risk of dissolution of their shells or skeletons. However, previous observations are only from
summer seasons and there is hardly any information for other seasons.

In this study, we analyze time-series data of the temperature, salinity, alkalinity, and nutrients collected by a Remote Access
Sampler (RAS) moored at 40m deep in the central Canada Basin from August 2012 to August 2013. From these data, we
reconstruct seasonal variation of aragonite saturation state (Q2Ar) in the upper layer of the Canada Basin.

Temperature, salinity and alkalinity gradually increased from September to December and then sharply decreased in March.
This seasonal variation seems to be affected by the strength of the Beaufort Gyre (BG). In March 2012, BG became strong and
this caused a thick winter mixed layer in the central Canada Basin which reached at the depth of the RAS. By assuming pCO2
to be 350patm, we have estimated QAr and found that winter mixed layer was undersaturated with respect to aragonite in
March and Q was kept at around 1 until June 2013. These analysis suggest that the upper water of the Canada Basin can be
aragonite undersaturation not only in summer but also in winter.
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