bg-2016-230

The metabolic response of thecosome pteropods from the North Atlantic and North Pacific
Oceans to high CO2 and low 02

A. E. Maas, G. L. Lawson, and Z. A. Wang

We would like to thank the referee for their helpful feedback on this, and a previous version, of this
manuscript. We have responded to each suggestion on a point by point basis with referee comments
in plain text and author response in bold.

Comments:
Abstract: The first sentence is a bit confusing. It reads like the burning of fossil fuels directly cause a
decrease in 02.
The sentence has been modified to:

“As anthropogenic activities directly and indirectly increase carbon dioxide (CO>) and decrease
oxygen (0;) concentrations in the ocean system, it becomes important to understand how different
populations of marine animals will respond.”

L72: This sentence is misleading and tends to indicate that with OA all oceans will be undersaturated.
The sentence has been modified to:

“In some regions, as ocean acidification continues, the water becomes undersaturated and
corrosive, meaning that, in the absence of compensating biological action, conditions will favor the
dissolution of the CaCOs;found in the shells and skeletons of ...”

L79: Probably the change in saturation state is not the only driver (DIC/proton ratios, pH itself, ..). |
would replace this by “modifications of the carbonate chemistry”.

Good point — the sentence has been modified to:

“Perturbations of seawater carbonate chemistry can also affect the ability of some calcifying
animals...”

L101: It would be good to compare this value with what is found in the other oceans.
The sentence has been modified to provide context for the value as:

“On top of this natural process, ocean acidification also plays a role: the pH of the upper water
column in the North Pacific is decreasing by about 0.002 pH units per year (Byrne et al. 2010; Chu et
al. 2016), similar to the global average of 0.0022 pH units per year (Williams et al. 2015). Such a
change corresponds to a total CO,, or dissolved inorganic carbon (DIC), increase of 1-2 umol kg* yr*
(Peng et al. 2003; Sabine et al. 2008; Sabine and Tanhua 2010; Chu et al. 2016).”

L146-148: You mention it in the discussion, but it could be interesting to indicate here that they are
potentially different species.
Text has been added as:

“The taxonomy of thecosomes has recently begun to be revisited using molecular and
paleontological tools (i.e. Hunt et al. 2010; Jennings et al. 2010; Janssen 2012; Maas et al. 2013) and
there is growing evidence of cryptic speciation for some pteropod groups (Gasca and Janssen 2014;
Burridge et al. 2015). It thus should be noted that these inter-basin comparisons may be of cryptic
congeners rather than conspecific populations. Using these organisms, which are presumably adapted
to their local conditions, we can test whether species or congeners exhibit a population-specific
physiological response to these environmental conditions indicative of different sensitivities.”

L-226: Add “Surface” before “carbonate chemistry”.



The change has been made.

L340: The effect is probably minor, but pteropod calcification and excretion can change the TA.

Very true. The sentence has been modified to reflect the uncertainty that is contributed by these
processes, but with the assumption that on the timescale of the experiments the influence would be
minor:

“TA of experimental water was assumed to have been constant over the course of each
experiment as water was filtered (0.2 um) and antibiotic treated (thus microbial activities were kept
at minimum). Although pteropod aerobic respiration, excretion and calcification within a respiration
chamber could influence TA, it is presumed to have not had a significant influence over the time scales
in question.”

L350: Could the difference in TA be due to the bubbling that caused evaporation?
The bubbling was the same among the different batches of water, and thus it seems likely that the
error in TA due to evaporation would have been consistent throughout.

L456: Increased not decreased?
Increased. Thanks for the catch!

The results section contains a large part of methods and discussion. It reads well but | wonder if for
clarity the methods and discussion statements should be moved to the corresponding sections.

In previous versions of the manuscript reviewers found presentation of some of the results confusing.
The methods were thus partially repeated in the results section to make sure that the reader
understands how the data were collected as it is presented. This was in particular with regards to the
carbonate chemistry uncertainty and error. Based on earlier drafts we feel that it is best to retain this
material in the same place (results).

We have gone through the rest of the results, however, and removed other text that is more
discussion based as per the reviewer’s recommendations. Specifically, the text that mentions cryptic
species has been moved to the introduction and some comments about the distribution of the species
to the discussion.
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