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The authors appreciate the constructive comments of referee Il which will significantly
improve this manuscript.

1) The referee raises concern about the sampling method and doubts that the Mg/Ca
ratios of the intra coral profile in Raddatz et al. (2013) reflects just COC values and
compares our study with the results of Gagnon et al. (2007). The latter study analysed
Sr/Ca and Mg/Ca ratios in the solitary very slow growing cold-water coral Desmophyl-
lum dianthus, which occurs in a larger range of environmental conditions. We think
that in terms of absolute elemental ratios this study is not comparable to the study of
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Raddatz et al. (2013). Furthermore, previous studies that analysed Mg/Ca ratios in
Lophelia pertusa do show comparable absolute values in the theca wall as well as in
the COC (compare Cohen et al. (2006) and Sinclair et al. (2006)). These studies
could clearly identify the COC by SEM pictures. In particular, the study of Raddatz
et al. (2013) shows intra coral Mg/Ca ratios from min. 2.5 (theca wall) to max. 3.9
mmol/mol (COC) similar to 2.6 to 4.2 mmol/mol (Cohen et al. 2006) and 2.0 to 3.4
mmol/mol (Sinclair et al. 2006), excluding the interior values as we did not measure
this part. Therefore, based on the Mg/Ca ratios of Raddatz et al. (2013) in comparison
with micro-analytical studies we think we have sampled relatively pure COC. We add
this information into the discussion of the revised MS.

2) We agree with the referee that we need to explain the potential temperature effect
on U/Ca in our discussion (see 4.1). It was shown by several studies that there is
- at high tropical sea surface temperatures - an effect on the U/Ca ratios. As this
dependency appears to be inversely any increase in temperature would decrease the
U/Ca ratios. For example taking the equation Min et al. (1995), T (°C) = 48.0 — 21.5
*U/Ca (umol/mol) with a value of our data set 1.13 (zmol/mol, 6.0 °C Stjernsund) would
result in too warm temperatures for a CWC site (23.7°C). Hence, as tropical corals
have similar U/Ca ratios compared to some of our bulk samples we are not able to
quantify any residual of this mechanism. Future studies should compare tropical and
cold-water corals at the same pH to investigate of pH on coral pH up regulation and
uranium incorporation Moreover, we agree with the referee, that our proxy calibration
is only empirical and we are not able state about the up regulation of the theca wall as
this would be covered by the regression!

3) Clearly applying an empirical relationship based on the theca sampling to the one
coral sampled through to the COC is a over simplification. However, in the absence of
an inorganic relationship to apply, we have conducted this exercise and it is interesting
to note the results. We have added a statement highlighting the speculative nature of
this calculation in the revised MS.
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4) We agree with the referee, that we need to improve our statistical approach. As
we have analysed in situ hydrographic parameter we have to consider the potential
of any covariance. Therefore, besides simple linear/multiple regressions correlations,
we applied the method of examining the residuals of the U/Ca-pH calibration to com-
pare them with the other hydrographic parameter. However, temperature, salinity and
carbonate ion concentrations display a negligible correlation of r2 = <0.3 for the entire
dataset. We have added the details of this additional data analysis to results of the
revised manuscript.

Previous studies have shown that U/Ca ratios measured in scleractinian cold-water
corals are related to the carbonate ion concentration (Anagnostou et al., 2011),
whereas our study does not show any correlation between these two parameters, but
between U/Ca and pH, similar to Inoue et al. (2011).

[) This may be due to the fact that the pH in our study was measured at the coral site
and the carbonate concentrations is only calculated from various parameters, which
probably results in some of the scatter. Furthermore, except for the Mediterranean
samples (probably due to the higher DIC values in the Mediterranean Sea) the range
in the calculated CO32- concentrations are quite small and hence may not result in
any significant correlation. 1l) The measured DIC values of Flgel et al. (in press) do
show a significant positive correlation (r2=0.9) to the coral U/Ca ratios, when restricting
the dataset to the North Atlantic. Taking the entire sample set the only parameter that
correlates significantly (r2=0.8) with U/Ca is pH. Therefore we assume that the pH is
not solely driven by the carbonate ion concentration. 1) The pH of seawater does not
need to be necessarily correlated to the carbonate ion concentration. Low pH values
represent lots of hydrogen ions (H+) (acidic), whereas at high pH less H+, but more
hydroxide ions (OH-), are present. The total alkalinity is defined by the amount of all
ions that are available in seawater (e.g., BOH- , PO4-, SiO4-, CO32-, HCO3-) and in
turn are able to buffer a change in H+ concentrations. Therefore H+ concentrations are
not solely buffered by the CO32- concentration.

C8294

Full Screen / Esc
Printer-friendly Version
Interactive Discussion

Discussion Paper


http://www.biogeosciences-discuss.net
http://www.biogeosciences-discuss.net/10/C8292/2014/bgd-10-C8292-2014-print.pdf
http://www.biogeosciences-discuss.net/10/15711/2013/bgd-10-15711-2013-discussion.html
http://www.biogeosciences-discuss.net/10/15711/2013/bgd-10-15711-2013.pdf
http://creativecommons.org/licenses/by/3.0/

5) We have provided additional information in the method section of the revised MS.
Our coral U/Ca—pH calibration is based on the seawater pH determinations presented
in Flégel et al. (2014). We have provided more information about the measurement
methods and uncertainties in the revised MS. As clearly stated in the revised MS all
seawater pH values from the coral locations were measured on the ship by Fldgel et
al. (2014). 6) According to the reviewers statement we reworked the uncertainties for
paleo-pH reconstructions. Considering the scatter in our U/Ca—pH calibration around
the trendline (residuals) of around 0.3 ymol/mol, pH values cannot better reconstructed
than +£0.15 pH. This information is updated in the revised ms.
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