Dear Dr Johnson:

Your manuscript entitled "Growth rate and extinction amongst late Cenozoic bivalves of the North Atlantic" which you submitted to Historical Biology, has been reviewed. The reviewer comments are included at the bottom of this letter.

The reviewer(s) would like to see some revisions made to your manuscript before publication. Therefore, I invite you to respond to the reviewer(s)' comments and revise your manuscript.

When you revise your manuscript please highlight the changes you make in the manuscript by using the track changes mode in MS Word or by using bold or coloured text.

To submit the revision, log into https://mc.manuscriptcentral.com/ghbi and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions," click on "Create a Revision." Your manuscript number has been appended to denote a revision. Please enter your responses to the comments made by the reviewer(s) in the space provided. You can use this space to document any changes you made to the original manuscript. Please be as specific as possible in your response to the reviewer(s).

Alternatively, once you have revised your paper, it can be resubmitted to Historical Biology by way of the following link:

*** PLEASE NOTE: This is a two-step process. After clicking on the link, you will be directed to a webpage to confirm. *** 

https://mc.manuscriptcentral.com/ghbi?URL_MASK=5e470825d7b643e99789a9538f02035f

IMPORTANT:  Your original files are available to you when you upload your revised manuscript.  Please delete any redundant files before completing the submission.

Because we are trying to facilitate timely publication of manuscripts submitted to Historical Biology, your revised manuscript should be uploaded as soon as possible.  If it is not possible for you to submit your revision in a reasonable amount of time, we may have to consider your paper as a new submission.

Once again, thank you for submitting your manuscript to Historical Biology and I look forward to receiving your revision.

Sincerely,
Dr Dyke
Editor in Chief, Historical Biology
gareth.dyke@vocs.unideb.hu





Reviewer(s)' Comments to Author:

Reviewer: 1

Comments to the Author
I enjoyed reading this manuscript and I think it covers a topic that will be of great interest to readers of Historical Biology. I think it is publication quality, but have a few concerns that I believe should be addressed. I would be happy to review a revised manuscript. 

The paper seems to be really about evaluating hypotheses concerning escalation and extinction. While this is addressed in the introduction, I think the paper would benefit from introducing the topic earlier (1st paragraph) and providing a more detailed explanation. Most notably, what actually constitutes an “escalated” species? It seems most paleontologists view escalated species as those with more detailed features that might deter predation (e.g., Dietl 2000 but many others), but the focus of this paper, which I think is unique, is looking at escalation from a sclerochronological perspective. In terms of growth rate, what makes a taxon escalated or not? What is the null expectation here? What constitutes fast or slow growth? Dietl et al (2002) uses sclerochronology to look at escalation, but it too fails (my opinion) because there is not a substantial discussion on expectations of growth in escalated and nonescalated species and there is no metric for comparison. The manuscript would benefit greatly from a more detailed discussion of this topic. As the reviewer notes, escalation is a rather ill-defined concept. It was not a major aim to address the topic so it has been deleted from the paper, which now focusses and expands upon the main theme of growth rate in relation to predation and extinction.

Following in that vein, the major flaw, in my opinion, of this analysis is that there is not a standardized metric for comparing growth between the taxa examined. It seems that the preferred method here is to pick an age and a size for different species and do a simple comparison. One issue with this approach is that there is no rationale for picking an age for comparison. For example the authors pick 20 years for comparison at one point, but why not 10? And what happens if an investigated species did not live for 20 years, how would you compare its growth to another species? From the point of view of this paper, particularly in its refocussed format (see above), it is very much size at a particular age that matters, because that is what might determine whether an individual can survive attack by a predator. The sets of individual growth curves from each sample diverge (as do all but one of the von Bertalanffy regressions – see below) so one can compare size or growth rate at any age—i.e. rank order is not affected by age. Instead of comparing at some arbitrary age we now say ‘a given age’.
An alternative approach would be to use the von Bertalanffy growth equation and its parameter k. The authors do fit von Bert curves to the data, but do not provide the parameter estimates. k, while not a direct growth rate in terms of mm of shell/yr, is the rate at which the organism approaches Linfinity. It acts similarly to a radiometric decay constant – this is because differences in shell growth increments in bivalves when plotted versus age decay at an exponential rate. Because size (Linfinity) is a part of the von Bert equation, the resulting formulas are thus standardized for size. von Bert is common in modern bivalve fisheries so there are a plethora of data the authors could draw from for comparison. When they do, I think they will find the k value of G. americana in particular to actually be quite low. We have used the von Bertalanffy equation to derive a pictorial expression of ‘average’ growth in each sample—the graphed regressions (Fig. 9) give an immediate impression of relative growth rate. The von Bertalanffy equation does not necessarily provide the best fit (e.g. Pace et al. 2017; op. cit.). We have employed it because of its wide use by others, including for living glycymeridid and carditid species, graphed regressions for which have been included in Figure 9B. We have not used the von Bertalanffy k parameter to make comparisons of growth rate for three reasons: (1) differences communicated visually (through the graphed regressions) are more impressive/memorable; (2) the von Bertalanffy equation does not necessarily provide the best fit (and, as indicated in the text, is clearly not ideal for the CCC hinge-size/age data); (3) the order of k values for hinge-size/age data (from highest to lowest: WM, JC, MH, CCG, RC, CCC) is at odds with the order of growth rates evident from the positions of regressions in hinge-size/age space (from highest to lowest: JC, WM, CCG, RC, MH, [CCC]). I have noticed this discrepancy in data from another study (Palmer et al. 2019; op. cit.) and think it must relate to the fact that k gives a value for growth rate integrated over different intervals of time, relating to longevity (see also discussion of fig. 10 below). 
  
Other more minor issues: 
Do you really have enough samples to constrain growth rate? This is an issue that I do not have an answer too, but if you figure the effects of time averaging on Atlantic Coastal Plain deposits, there might be several thousand years in any one horizon. Might be beyond the scope of the paper, but worth addressing. It would, as always, be preferable to have more data. Time-averaging is probably beneficial, since it avoids acquiring an unrepresentative picture from shells that lived under unusually good or bad conditions for growth. 
The authors measure growth increments in the hinge region, which is best practice in Glycymeris, it would be useful though to convert those measurements to overall shell height. I think this was ultimately the goal of including the Walliser data, but could they not do (width in hinge/total hinge width)*maximum shell height? If so, you could add data on size frequencies of Glycymeris from the deposits to understand where the selected samples might fall within a population. We have included (Fig. 9B) results from scaling up hinge measurements to overall size (anatomical length) by the method suggested. Doing this work led us to think further about the issue of growth in other dimensions, which was raised but not considered fully in the original version. Further consideration convinced us that plots of one-dimensional measures of overall size against age are less suitable than hinge-size/age plots for comparison of growth rate between samples (LL 358–380). However, the anatomical-length/age data are useful for comparison with equivalent data from living glycymeridid and carditid species, which are included in Figure 9B.
Line 89-91 – I understand the meaning of this sentence, but it seems convoluted. Can you reword this? This (and much other) material in the Introduction has been reworded and is hopefully now clearer. The equivalent text is at LL 123–126.
Lines 100-102 Growth rate varies by latitude in modern bivalves (Moss et al 2016) so I do not think you can directly compare these populations Agreed over likely latitudinal differences in growth rate. However, the data can still be used—see LL 192–199 and 410–420.
Lines 105-106 – not clear what is “unusual for bivalves of its life positon” need hard data to make this claim later on. How does growth here compare to others in that same fauna? The intended comparison was with Cardites squamulosa ampla. However, we now treat the Glycymeris and Cardites data from England as representative of two (slow-growing) bivalve groups, without using one dataset to imply anything about the other.
Line 220-223 you do von Bert, but need to introduce the reader to the equation, and use the parameters to tell you about growth strategies…if you don’t, then why bother to use von Bert at all? The reason for the use of von Bertalanffy regressions is given above, together with an explanation of why it is inappropriate to use the parameters for comparison of our samples (as a consequence of this, the equation itself is unnecessary). Our approach is explained in LL 272–279. 
Line 226 “rough indication of relative growth rate”, I think you have to have some standard metric of comparison here. The plot concerned has been replaced by one of (up-scaled) anatomical length against age (Fig. 9B), enabling easy (if misleading) comparison.
Line 237 – why is the same true in Cardites? Please elaborate. The plot of hinge size against length for Oligocene Glycymeris has been replaced by one for the combined Glycymeris and Cardites data from this study. The correlation is slightly less good but the advantage is that the Cardites data can be seen as a continuation of the Glycymeris data to lower sizes—i.e. comparisons can fairly be made between hinge-size/age data for the two genera. 
Line 295-297 most bivalve growth curves are this way, which is why von Bert k would be a useful metric for comparison, it is an integrated growth rate rather than a partial rate. We note (L 334) that ontogenetic decline in growth rate is typical of bivalves, but ironically in one sample (CCC) where this decline is evident in individual growth curves the von Bertalanffy regression does not reproduce it. We give other reasons above for not using the von Bertalanffy k parameter.
Line 330 I’d argue that C. squamulosa ampla has an altogether different growth strategy than the Glycymerids. Its growth appears nearly linear, which is atypical for bivalves. That might be what I would expect for an “escalated” taxon. The form of the von Bertalanffy regression concerned (CCC) is an artefact (LL 351–353). See also the immediately preceding comments on the CCC regression. 
Line 395 you have not adequately compared growth rates of Glycymeris to other taxa. We make reference at LL 145 and 276 to the data of Moss et al. (2016) concerning the growth rates of scallops, oysters, glycymeridids and carditids. 
Figure 4. It would be useful to mark every 5th or 10th increment so the reader can be sure of what annual increments are The indicator lines have been made thicker and now alternate between black and white, so the increments and their widths should be clear.
Figure 5. Do you mean r-squared here? It is not clear to me that these data were used in the analysis other to say that hinge growth correlates nicely to anatomical length, which is not surprising. Is this figure needed? A similar figure (using different data) has been substituted (Fig. 7)—see rationale above. The correlation coefficient (r) is used to indicate the sense of correlation (positive rather than negative), which is not evident from the variance (r2; always positive).
Figure 6. Again I find it useful to indicate at least a few annual lines on these images. The purpose of this figure (Fig. 5) is to show variation in the clarity of annual growth lines (LL 296–297). Where growth lines are clear, annual increments are likewise. The precise sizes of the latter and instances where definition was problematic are best illustrated at higher magnification, as done in Figure 4A. 
Figure 7. I had a hard time figuring out which symbols were associated with what taxa here. At a minimum, the symbols need to be made larger. I would also suggest color coding symbols by species or drawing outlines around species groups. Substituted by a more informative figure (Fig. 9B). 
Figure 9. It would be useful to transform these data to overall shell height. Done for sample-scale data (Fig. 9B), but see discussion above. The JC G. americana outlier in Figure 7 shows up here in Fig 9A but on this plot does not appear to be that significant, which I think is an issue of scale. No, different parameters plotted. There is discussion of this being an outlier, but I’d argue that the variation seen in all of these plots is not atypical. In modern bivalve populations there is always some noise/spread in size at age and I’d expect that to get worse in the rock record given the difficulties of time averaging. See discussion above—growth in other dimensions of overall size is the most important thing to consider
Figure 10. The CCC growth “curve” is very interesting. Why is it linear? If you look at CCG and RC at 20 years, you’d say that CCG has a faster growth rate. However, early in ontogeny, it appears as if RC has a faster growth rate. This is the issue with using size at some age – it ignores changes in rate with ontogeny. The form of the CCC regression is an artefact, as stated above and in the text. In all other cases the regressions diverge so comparisons of size or growth rate can be made at any age (the rank order will remain the same). Even the CCC regression (discussed in LL 351–354 and LL 383–387) can be used as a measure of absolute (‘low’; L 354) and relative (‘roughly the same as the MH and RC samples’; L386–387) growth rate by comparing size at the maximum age (i.e. the integrated result of growth over ontogeny) with size at the same age in other samples. Irrespective of whether growth has been faster or slower at earlier stages in ontogeny, organisms having the same size at the same age have grown at the same (integrated) rate. The von Bertalanffy k value also gives an integrated growth rate but not for a specified time-interval, which is what is needed for the purposes of this study (see above).
[bookmark: _GoBack]Appendix of increment values – these are hard to put back together with three columns per page. I assume this will be fixed by editorial staff. This is a consequence of conversion to a (merged) PDF file. The data can be read easily in the original Excel file, which I trust will be the format used for the online Supplemental Material if the paper is accepted.


Reviewer: 2

Comments to the Author

This is a very interesting study with very interesting results and implications for what drove extinction in marine bivalves during the late Cenozoic.  My most substantive comments are in the abstract, mostly regarding clarification. The paper requires only minor edits.

Line numbers referred to below are the numbers immediately to the left of the text and not the line numbers towards the left edge of the page.

Line 14:  The meaning of “normal growth rates” is unclear.  What is normal? Replaced by ‘slower’ (L 18).

Lines 15-19.  The hypothesis should be stated more clearly and directly.  The authors will test whether the relationship observed in epifaunal groups also occurs in infaunal groups, namely that those with high growth rate are more likely to become extinct if I understand correctly. But then in the same sentence the authors say they will test this in an “infaunal bivalve group exhibiting a lower absolute growth rate.” So, what do they expect the extinction rate to be…also lower (i.e., opposite of what you would expect for faster growing taxa?).  They will investigate glycymerdid species from the late Cenozoic of the eastern US exhibiting a “lower absolute growth rate” (lower than what?), using glycymeridid species from eastern England and a co-occurring infaunal carditid species as controls.  What makes the glycymeridid species from eastern England and a co-occurring infaunal carditid species appropriate controls?  I think there are too many ideas in this sentence. The abstract has been thoroughly reworked and is now much clearer. The notion of ‘control’ taxa has been discarded—those originally referred to as such are now included to expand the database (see also the response to the comments of Reviewer 1 on ll 105–106).

Lines 20-23.  The authors state that fastest growth rate was seen in a US species, Glycymeris American.  Fastest compared to what? Next in that sentence, the authors say that “the relationship between high growth rate and extinction does not extend to bivalve groups whose absolute growth rate is fairly low.”  This is confusing because first they say this species has the fastest (highest?) growth rate at the same time growth rate is low. So is this species fast or slow growing and relative to what? Addressed in the general reworking of the abstract (see immediately above).

Line 26:  Is a double negative necessary? Dispensed with in the reworked abstract.

Line 35: I would avoid using the term “normal” because it is vague and subjective. Deleted (superfluous).

Line 125: It is unclear what the difference is between “subtropical” and “warm temperate”.  It would be clearer if marine biogeographic provinces followed the terminology by Briggs and Bowen (2012).  In my mind, subtropical and warm temperate are the same thing. The authors cited meant to imply different temperatures by these terms. The terms have therefore been retained but placed in inverted commas to signify usage in these authors’ sense. 

Briggs, J.C., Bowen, B.W., 2012. A realignment of marine biogeographic provinces with particular reference to fish distributions. Journal of Biogeography 39, 12-30.

Line 397: Add “values” after δ18O. This section of text has been omitted but ‘value’ has been used at L 170. Inclusion/exclusion of ‘value’ in relation to δ18O seems to be a matter of taste these days—there is no convention.

Line 677:  Delete first “specimens” and replace with “shells”. Done (L 725).

Figure 7:  Please make the symbols a little larger and remove the internal grid of vertical and horizontal dashed lines to improve readability. It would be useful in the figure caption to remind reviewers what the initials mean in the legend box, so that we don’t have to flip back and forth through the paper to look them up. This has been replaced by the more informative Figure 9B, with gridlines omitted and the species represented by each sample stated in the internal legend. The meaning of the sample abbreviations in terms of horizon and general location (as well as species) is given in the figure caption.

Figure 9: Please remove the internal grid of vertical and horizontal dashed lines to improve readability. As with Figure 7, it would be useful in the figure caption to remind reviewers what the initials mean in the boxes at the lower right side of the panels, so that we don’t have to flip back and forth through the paper to look them up. It would also be useful to label each panel with species names for the same reason. Figure caption (Fig. 8) expanded (as in Fig. 9; see immediately above) and species’ names inserted in the figure itself. The gridlines have been retained because the reader needs the reference points provided by their intersections to appreciate the differences in growth-rate described in LL 335–344.
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