Reply from authors on comments from Referee #1
Title: we changed the term “drivers” to “controls”

Abstract rewritten and shortened and focus more on results.
Introduction has been shortened and added text about the organisms possibility to adapt to
schanges in pH and carbonate saturation.

Methods section

As mentioned by Ref#1 we performed an internal consistency check in 2006 aiming at
investigating the quality in fCO, data. We estimated the standard error in fCO, to £9 patm
(Chierici et al., 2012). This corresponds to an error of £0.02 in QAr and £0.03 in QCa.

Moreover, in 0S02010/2011 we sampled water for post-cruise analysis of Ctto provide an
internal consistency check and estimate the total error in our AT, CT and derived parameters.
We compared the Cy calculated from At and pH15 with the measured Ct determined from
gas extraction of acidified sample followed by NDIR detection. Based on regression analysis
of 26 data points we obtained a standard error of +7 pmol/kg in Cr (r* of 0.904).

Since our study here is focused on CaCOj; saturation we performed a regression
analysis between QAr calculated from At and pH, and the QAr values calculated from Ay and
Cr. The standard error in QAr was +0.05 (r*=0.842).

The results from the internal consistency check has been added to methods section in the the
revised version of the manuscript.

Determination of Cy was performed 6 months after expedition. Samples were immediately
preserved with saturated HgCI2 and stored dark and cool (+4 °C). This has been added in the
revised version.

Line 16: We used CRM to set the accuracy of measured CT and AT values by applying
correction factors based on the measured and given CRM value. This text has been added to
the text and previous text removed.

Mucci (1983) was added as reference for the Ca/S relationship

Hydrography section

We have substantially rewritten the hydrography section and added information on the sub-
Antarctic front and the Antarctic Polar Front for all years. We use the surface temperature
definitions from Moore et al., 1999, and Dong et al., 2006 to explore the fronts. The
references are added in the reference list.

Line 17: rewritten to “large extent” and corrected as accordingly in revised version

Line 18: Removed accordingly



Line 20: This sentence is removed in the revised version. The revised version follows the
fronts more detailed

Line 21-22: Completely changed in the revised version and the fronts are defined for each
year according to definitions and observations.

Line 22-24: This is more detailed in the revised version. We are considering to add new
figures (ODV surface plots) showing the SST and salinity change in more detail in the
Amundsen and Ross Sea to facilitate interpretation. From these figures salinity and SST
decreases in the ice covered zone north of during all years Increasing salinity coincides with
increasing SST implying influence of upwelled warm CDW. New Figure 3.

Line 26: this has been changed and it is only -1.8 C that is relevant

Figure 2. It is not possible to view the details of SST and salinity on x-y plot. However, we
still believe the x-y plot is useful. To improve the interpretation and facilitate viewing of
changes in Am and Ross seas we introduce new figures (surface ODV) plots which has x-y-z
plots. See comment above (L22-24). New Figure 3 (8 more figures)

Sea ice extent
We used a combination of observations onboard and remotely sensed data. Sea ice edge was

defined by Worby and Comiso, 2004 and added the tex and reference to revised version” The
sea-ice edge was observed onboard the 1B Oden using the ASPeCt protocol and defined as the
northernmost occurrence of sea ice of at least 10% concentration within a 1 km radius of the
ship (Worby and Comiso, 2004).”

Results

We have included more detailed analysis of the variability for all parameters based on
observations. We have increased the font and ask the editor to include two figures/page
instead of 6 as they are now.

Added new (8 more figures, new Figure 3) for salinity and SST in surface plot ODV format to
facilitate detailed viewing in the Amundsen and Ross Sea.

P7890, line 18-19: Agree with Ref#1 and sentences removed.

P7890, line 19-20: Agree, this has been changed to ” Between 66 °S and 67 °S, Ay started to
decrease, most pronounced in 2010/2011, where At dropped to the lowest value of 2258 pmol
kg™ (Figure 6a). This coincided with a salinity decrease and minimum salinity of 33.3
(Figure 2b).”

P7890 Line 23: Changed sentence to “Except for in 2007/2008 C+ decreased in the RSP,
reaching the minimum value of 1989 pmol kg-1 in 2010 (Figure 6b,).”

Table 3 (now table 4) has been changed and includes average values in the Amundsen and
Ross seas for the different years.



P7891 line 10: removed whole sentence in revised version

Discussion

The discussion has been rewritten and removed text which is not based on our data. We also
comment on the role of melt water for the carbonate system and chl a values is restricted to
the finding in the southern part of PFZ and at the ice edge, where we find the low salinity high
chl a water in 2010. This has been clarified in the text.

In summer 2010/2011, the sea-ice edge has the northernmost extent which may imply a large
marginal ice zone. This is also observed on the December anomalies where sea ice remains in
2010. Our view is that more sea-ice has the potential to create larger volumes of melt water
than years with less sea ice. However, we realize there may be other causes for low salinity in
the APF is less upwelling of CDW. This has been added to the text and we include a more
nuanced explanation for the high chl a values.

We have removed large parts on the role of melt water. It is diffult to discern with our data.

P7893 Line 15-21: Agree with the Ref#1 and this part has been removed from the revised
version.

P7893 line 28: This is based on AT, SST, salinity from our study meaning that it is calculated
based on a summer situation. This has been clarified in the text and added in Figure caption.
We define the regions in the text. It is also possible to observe the estimates for the different
regions in Figure 13. Since we do not have AT, SST and salinity data for the whole Pacific
sector, we have chosen not to extrapolate the results to encompass a larger area, and only
make prediction for the locations.

Dates: This is a misunderstanding mainly due to unclear denotation of the expedition names
and years. The dates in Table 1 are correct and show that the expeditions took place between
December one year and January next year. Thus 2007/2008 means that this is the expedition
that took place in December 2007 to January 2008. We have clarified this in figures captions
and denotations and apologize for the confusion this has caused.

We have changed all technical comments accordingly



