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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 of calcium
carbonate saturation state (Q2) are mostly from summer months and information for other seasons is very limited.

In this study, we have deployed a mooring system with a water sampler (RAS) and autonomous sensors at 30m deep at two
stations in central (St. A) and northern (St. B) Beaufort Gyre, in the Canada Basin from Oct. 2014 to Sep. 2015. Water samples
were collected every 8 days and analyzed for salinity and alkalinity after the recovery of the moorings. Time-series data of
pressure, salinity, temperature and pCO- or pH were measured by sensors, SAMI for pCO- and pH, MicroCAT for pressure,
salinity and temperature. At St. B, a WQM multi-sensor was also used to collect data of dissolved oxygen and Chl.a
concentrations. From these data, we have estimated seasonal variation of aragonite saturation state (Qar) and have examined its
controlling factors.

At St. A, in the center of the Beaufort Gyre, Qar was ~1.1 for winter months and was slightly higher in other seasons (~1.2).
At St. B, northern part of the Beaufort Gyre, Qar was ~1.0 from autumn to spring, and then increased with an increase in Chl.a
concentration. These results revealed that Qar of surface waters in the Canada Basin is close to 1 for several months. Sea ice
formation (brine rejection), vertical mixing and photosynthesis were found to affect seasonal variation of Q but not to a large
extent. Estimations suggest that surface water will be undersaturated for aragonite throughout a year in the near future.
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