First of all, we would like to thank reviewers for their valuable comments on our manuscript. We

revised our manuscript carefully by taking these comments into account.

General comments

This paper describes results from a single cruise conducted in the autumn of 2013. The
hydrography in the region investigated is complex and with large seasonal signatures. The analysis
of water types from salinity and alkalinity provides a convincing picture of the distribution of water
from different sources and is thus a key to the interpretation of the surface and water column data on
dissolved oxygen and carbon dioxide. The primary result reported, as seen from the title of this
communication, is a low subsurface pCO2 and negative AOU in the Canada Basin. The authors
suggest that this feature, a hidden CO2 sink formed previously in the year, may have significance in
the changing Arctic Ocean. Two figures are used to demonstrate this feature, numbers 5 and 6.
Strangely, there are much more pCO2 data points for Canada Basin Water in Fig. 6 than in Fig 5e.
Fig. 6 indicates a qualitative relation between pCO2 and AOU. This reviewer finds it necessary that
to make the paper acceptable for publication, the authors explore these relations deeper and
guantitatively in order to underpin the roles of photosynthesis, respiration and mixing. Also to
examine the likely influence of time from formation to observation.
Data have been shown for the entire water column in the Canada Basin in Figure 6a but only for top
60 m in Figure 5e. In Figure 5 in the revised manuscript, we show the data down to the depth of 180
m according to comments by reviewer #2. Figure 6¢ and 6d were added for quantitative discussion
on the subsurface low pCO,. There were two boundaries in preformed DICs3 and nutrients around S
=29.3 and S = 33.1. Former and latter corresponded with temperature minimum of rwWML and
PWW respectively. The layer above S = 29.3 was formed in the Chukchi Sea. Water between S =
29.3 and S = 33.1 can be divided into PSW and PWW by temperature maxiumum around S = 31.
These were formed in the Chukchi Sea and subducted to the Canada Basin. Low pCO, was limited
in the upper portion of Pacific origin water, i.e., PSW. This was because DIC in PSW was originally

lower, and biological production further reduced it.

Specific comments

Page Line

3 1 Add information on where cruise started and refer to Fig. 3.

The research cruise departed from Dutch Harbor, Alaska on August 31st 2013. This paper focused

sea

only a portion of the cruise. This was because general variations in surface pCO,™* in the Western
Arctic Ocean have already been well investigated (Bates 2006, Cai et al., 2010). The results from
this cruise were not much different from these reports. Therefore, we highlighted water mass

characteristic and CO, dynamics in the subsurface. Information on the overall cruise and the reason



3 8 Is the instrument calibration response linear? What is the estimated uncertainty of measurements

reported significantly outside the calibration range?

3 9 Add reference to the "WMO scale*.

3 16 Name of author is here Midorikawa but Mirorikawa in the list of references.
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3 28 The reference (Nippon ANS, Japan) is unsufficient for a description of the instrumentation of
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4 8 Change "same physical conditions* to "same potential temperature and salinity conditions®.
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6 5 Analysis of satellite imaginary is not mentioned in the Data and Methods section. Which data
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6 20 Change "High* to "Near equilibrium“conditions.

7 19 Suggest changing "affected to "contributed to“.
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14 Fig. 1 The placement of this figure as Fig. 1 is strange. It should be after Data and Methods.
15 Fig. 2 The placement of this figure as Fig. 2 is strange. It should be after Data and Methods.



19 Fig.5 Using the calendar date of data collection on the x-axis is unusual. Particularly as there is

no date information with the cruise tracks in Fig. 3. Is it possible to use distance sailed instead?
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Figure 5 (revised) Column profiles of (a) temperature, (b) salinity, (c) apparent oxygen utilization
(AOU), (d) pCO,**, (e) fsim, and (f) frro along the cruise track in the period 4-11 September 2013.
Data were obtained by CTD and XCTD in (a) and (b), by oxygen sensor SBE 43 on CTD in (c), and
by discrete bottle samples in (d), (e) and (f). Water types BCW (Barrow Coastal Water, CBW
(Canada Basin Water), and CSW (Chukchi Sea Water) are indicated at the top of the figure.
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Figure 5 (revised; continued)
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Figure 6 (revised) Property-property plots in the Canada Basin Water values for (a) salinity and

pCO,™* in discrete bottle samples, (b) salinity and apparent oxygen utilization (AOU) from CTD
cast data, (c) salinity and preformed DIC ( = {DIC - AOU} /S *32) in discrete bottle samples and (d)
salinity and (NO3 + NO, + NH,) in logarithmic scale in discrete bottle samples. Salinity of rWML (S
=29.3) and PWW (S = 33.1) were indicated as gray dotted lines.



