Dear Editor,
Herein is our response to the referee reports for manuscript ID 18196 entitled “How does dinosaur diversity through time change through time”, which we submitted to PeerJ. Please note that we have now amended the title of the manuscript to “How has our knowledge of dinosaur diversity through geologic time changed through research history”, based on the recommendations of the reviewers.
We have addressed and incorporated all of the comments and suggested edits from the referees. We would like to thank each of them for their thoughtful and constructive comments, and appreciate them taking the time to review our manuscript. However, we found some of the comments from reviewer 2 to be unnecessarily subjective in tone, and have indicated this where needed.
Based on the combined comments from the referees, we have also modified existing figures as requested for clarity. We have also added 3 new figures to show total dinosaur diversity changes through historical time, and the number of published genera and occurrences through publication history. While there is clearly scope for substantial additional research on this topic, as noted in several instances by the referees, we have elected to focus on one specific aspect of dinosaur diversity rather than trying to resolve all potential issues within a very complex research topic. We hope that our research helps to inspire future research into dinosaur diversity, including the directions suggested by the referees.
Below, we respond to each individual point raised. Our modifications to the original manuscript are attached in a tracked format. Comments from the referees here are in italics, and our responses in bold.
Regards,
Jonathan P. Tennant
Alfio Alessandro Chiarenza

Reviewer 1 (Anonymous)
The purpose of this paper could be made clearer. We know, for example, that our knowledge of the fossil record can change over time, but the figures all seem to show generally the same patterns of rises and falls. Some recommendations (section beginning L604) are made for future data collection, but the applied approach (SQS) can (and does) already correct for these biases (see Alroy 2010a-c, already cited in the manuscript and the notes in the Perl script included in the supplementary information). Similarly the correlations seem problematic as there is no clear precedent for either sea level or temperature to be correlated with dinosaur diversity (see also comments below). 
We thank the review for overviewing our manuscript. We have attempted throughout to make the manuscript clearer. What we wanted to show that the publication history affects our interpretations of dinosaur diversity through time. We think that this happens for two major reasons: first, additions to the taxonomic pool of dinosaurs, which changes through time; second, for changes in the taxonomic abundance distribution, which also changes as new occurrences are published from existing taxa. We set out to explore how each one of these changes the shape of dinosaur diversity.
SQS does not so much ‘correct’ for these changes, but accommodates them in calculations of diversity. This is why we employed both the empirical and subsampling approaches, to see how each of these influences shape changes in diversity curves through publication time. We felt this combined approach was needed based on ongoing discussions about estimating diversity from the fossil record.
In terms of correlation of the extrinsic variables we selected, previous research has investigated the relationship between dinosaur diversity and sea level in the Mesozoic (Butler et al., 2011; Tennant et al., 2016), and palaeotemperature is another commonly used variable in these sorts of analyses too. We selected these primarily as they are the most commonly used environmental variables used in Mesozoic tetrapod diversity analyses, and therefore are adequate for testing how these relationships change through publication history. Rather than stating that any one variable is controlling dinosaur diversity, our analyses here were more to do with how these relationships change through time, and therefore urge caution in over-interpreting any such patterns.
Butler, R. J., Benson, R. B., Carrano, M. T., Mannion, P. D., & Upchurch, P. (2011). Sea level, dinosaur diversity and sampling biases: investigating the ‘common cause’ hypothesis in the terrestrial realm. Proceedings of the Royal Society of London B: Biological Sciences, 278(1709), 1165-1170.
Tennant, J. P., Mannion, P. D., & Upchurch, P. (2016). Sea level regulated tetrapod diversity dynamics through the Jurassic/Cretaceous interval. Nature communications, 7.
More broadly I'm not sure what to take away from the manuscript. At present there is only a weak attempt to establish predictive power for future dinosaur richness curves (L401-413). However, I am not convinced that the logic holds here (i.e., the largest differences between 1991 and 2015 richness correspond to the time bins where we can expect greatest volatility in future estimates). Instead it would make more sense to ask what drives the largest changes? For example, is it the discovery of new, or increased exploration of older, formations/basins that drives change? This would add the greatest relevance to the data. I also strongly feel that taxonomic revisions should come in here too, but these are not currently included in the data (see below).
In this manuscript, we do not attempt to predict future changes in dinosaur diversity. There are other methods such as TRiPS which might be more adequate for this. Rather, we examined the history, and how this influences our present understanding of dinosaur diversity.
In the Discussion, there is an entire section dedicated to examining what might be causing the greatest changes in all three dinosaur groups (“Discovery influences regional patterns of dinosaur diversity through time”). In this section, we discuss issues to do with sampling, geographic variation and the discovery of new Lagerstätte, and stratigraphic resolution, in the context of how these might influence some of the changes we have discovered.
We have now added a new figure illustrating how changes in taxonomy through discovery have changed through time (new figure 2).
Another potential question currently unaddressed, but potentially addressable concerns a different relationship - that between richness and sampling proxies. The authors themselves point out that this would be interesting (L365, L411-413), and this data is easily gleamed from the Paleobiology Database. This has already been partially addressed by Benton (2015, already cited), but there is clear room to improve and expand on his analysis. I would strongly urge the authors to consider addressing this as I think testing the hypothesis that sampling and richness become increasingly decoupled would lead to the most interesting result possible from their data (regardless of outcome).
We entirely agree with the reviewer that investigating the relationship between sampling proxies and dinosaur diversity through time is an avenue worth further exploration. There have been several recent studies examining this in detail (e.g., Tennant et al. (2016) and references therein), but without the additional dimension of publication time. However, we believe that such a question is best left for further research, and combined with a detailed investigation of the geological constraints on sampling through time. Here, we chose to focus explicitly on changes in publication history, a dimension which has been largely missing from virtually all recent analyses of Mesozoic tetrapod diversity. Furthermore, the utility of geological sampling proxies such as formation counts (within the Paleobiology Database) is currently quite controversial (the research by Benton and colleagues has examined this in great detail), and opens up additional questions beyond those already addressed in what is already quite a lengthy manuscript. We have, however, added a final paragraph to the conclusions now emphasising the need for further research on these matters.
The language is mostly clear but could be improved by increased brevity/formality (e.g., "increasingly more even", "newsworthiness") and although the reference list is large and the discussion well cited a number of key papers could be mentioned. For example, some other important historical approaches to the dinosaurian record, albeit with more of a phylogenetic focus, are Weishampel (1996) and Tarver et al. (2011). These seem worthy of mention, if minimally to establish precedent. (See also additional references below.) The title should also be changed as it uses time twice in completely different ways but without appropriate context. I suggest delineating these as "geologic" vs "historical" time.
We have edited the language throughout to be less colloquial or informal in places.
We have also now included reference to Tarver et al. (2011) and Weishampel (1996), and thank the referee for pointing out these key articles to us. We have now especially considered the conclusions of Tarver et al. (2011) in the use and interpretation of systematic datasets in macroevolutionary studies.
There is currently a complete absence of the model/correlation results from the main manuscript which seems like a major omission. (I had to dig through the supplementary files to find these.) These should be moved to the main text as a table or tables. Otherwise I felt that the discussion focused more on dinosaurian diversity in general rather than on specific changes to the fossil record over the 24-year sampling interval. For example, the Jehol biota has dramatically altered our picture of the origin of birds, and the position of therizinosaurs has been settled upon. More recently, of course, the Baron et al. (2017; Nature) paper has rearranged key clades at the base of the dinosaur tree which can affect our understanding of the completeness of the early part of the Mesozoic dinosaur record.
The full results of our model fitting analyses are provided in SI 7, as noted. We chose not to include a table of these in the MS, or any summary table of them, because virtually all of the results are highly non-significant. Reviewer 2 also notes this, and we feel that adding a table of results in such a way would not only add very little to the main MS, but detract from and dilute our main results and discussion. Indeed, the reviewer is correct in observing that the discussion is mostly focussed on changes in diversity, as is the main aim of this manuscript. The only section dealing with the correlation tests is one small paragraph towards the end of the discussion, as we did not want to lengthen an already long manuscript discussing non-significant results beyond what we have mentioned already.
While we do mention Lagerstätten several times throughout the Discussion, including those from Asia, we have now explicitly mentioned the Jehol Biota by name were needed to emphasise its importance. The Baron et al. (2017) paper is indeed extremely important to discussions of early dinosaur diversity. Our analyses and discussion focus only on the Jurassic and Cretaceous dinosaur record, but we have now added in a note about the Baron et al. (2017) study to note that it is still entirely possible for major disruptions to our knowledge of dinosaur relationships, which can have consequences for our interpretation of their evolutionary history.
As a final point the authors discuss the "redundancy hypothesis" (L376-377), but do not defend its criticisms of sampling corrected diversity (i.e., SQS), which weakens the manuscript. This point should be addressed directly.
A recent publication by one of the authors (JPT) examined the redundancy hypothesis in the context of global and regional sampling and the tetrapod fossil record (Tennant et al., 2016). They found that the relationship between regional sampling proxies and subsampled diversity estimates cannot be explained by the redundancy hypothesis, and provided much discussion of this in that paper. As noted above, we do not address the relationship between sampling proxies and diversity in terms of publication history, as this would require substantial additional research, and is beyond the present scope of the manuscript. Our mention of it here is to note that the generally linear changes in diversity through publication history mean that redundancy factors are still extremely important to consider for empirical diversity analyses, as extensive research by Benton and colleagues has also demonstrated previously.
J. E. Tarver, Donoghue, P. C. J. and Benton, M. J., 2011. Is evolutionary history repeatedly rewritten in light of new fossil discoveries? Proceedings of the Royal Society B, 278, 599-604.
Weishampel, D. B., 1996. Fossils, phylogeny, and discovery: a cladistic study of the history of tree topologies and ghost lineage durations. Journal of Vertebrate Paleontology, 16, 191-197.

In its current form many aspects of the experimental design are not made clear and there appear to be some critical omissions that the authors should minimally address in the text as they potentially strongly bias their results, if not modify their analyses to more directly account for them.
The most critical of these is that their historical approach is likely very misleading as it ignores other changes than just sampling. Specifically, we know that taxonomy, and dinosaur taxonomy in particular, fluctuate dramatically over time (Benton 2008), and can even be heavily influenced by single workers (Benton 2010). Here the authors appear to not correct for this, and thus their 1991 data adheres to 2015 (or likely even more recent) taxonomic opinions. Taxonomic opinions can be extracted from the Paleobiology Database and a new synthesis constructed, so this could be addressed directly. At present using modern taxonomic opinions will lead to the *appearance* of a closer relationship between 1991 and 2015 data that is bias and not signal. In a similar vain the stratigraphic resolution of fossil occurrences tends to become refined over time, as does the geologic time scale. Both these factors are likely to influence the data, although the former is likely to be harder to address and the latter may not be relevant if binning data by geologic stages. However, these should be discussed as we have seen, for example, Chinese formations thought to contain birds older than Archaeopteryx be re-dated as Early Cretaceous.
The review is correct in noting that taxonomic opinion changes through time. However, demarcating this from the simple identification of new taxa, and comparing their influence, is an extremely large task, and beyond the scope of this study. We certainly agree that, as the reviewer has mentioned several times, it would be a ripe avenue for future study, but in this already lengthy manuscript we would rather stay focussed on several key problems, rather than address all possible issues to do with taxonomy and sampling in the fossil record. We have included a section in the conclusions now to mention this as a key avenue for further research, as well as included several key citations about the importance of changes in taxonomy through time (also based on comments from reviewer 2).
Some other issues likely just need clarification. For example, the authors use SQS, but key details are missing. One obvious one is the quorum level used. From examination of the Perl script a value of 0.4 seems to have been applied, but no justification for choosing this is made. In fact the authors later suggest multiple sampling levels should be used (L587-588). I think this is worthy of exploration. For example, lower quorums would (potentially) allow more data to be returned, and hence can modify the correlations (see also comments below). Similarly a major issue, already discussed in places by the authors, is that the Good's U term will be biased by the large number of singletons that are inevitably generated from publication-formed databases (L548-549, L610-612, L620-621). Implementations of SQS has always had some form of correction for this, for example the "single publication occurrence" correction (Alroy 2010a-c). However, it is not clear what correction (if any) the authors are using here. This is a critical point as without such a correction the SQS results are compromised.
The reviewer is correct in noting that we were fairly light handed in our description of the methods we applied. To amend this, we have now added substantial information to the Methods section detailing our application of SQS, including the treatment of singletons, the selected quorum level, and the treatment of single publication occurrences. We hope that our detailing of this is satisfactory now.
Some changes to the correlations could also be considered. Currently it appears that the length of time series changes dramatically (based on the figures), i.e., 1991 time series often have missing bins that are filled in the 2015 data. This makes comparison across correlations difficult as any changes could be attributed *either* to the additional data *or* to the absence of key bins from the correlations. There is no clear way to fix this however, except perhaps for only using data from bins present in both 1991 and 2015 for each correlation. Similarly, it would be interesting to show graphically how the correlations change across *every* two-year value from 1991 to 2015. Are the changes monotonic or are there big shifts? If the latter, what changes to the fossil record precipitate these? It would also be interesting to correlate diversity with diversity and not just the external proxies. Visually it seems that there is not a major difference in many cases (i.e., data subsets), but it would be good to quantify these.
As we mentioned above, we are extremely brief in our discussion of the correlation results. This is because they are overwhelmingly non-significant, and we elect not to discuss the implications of these in more detail as a result. Nonetheless, we entirely agree that issues such as ‘missing versus absent’ data require careful attention in the future of such correlation tests, and we have added this to the text.
Finally, the authors use a genus-level approach, but others have noted how this can confound correlations between richness and non-biogenic time series (e.g., Wiese et al. 2016). As this is a primary aim of the manuscript this point should minimally be addressed in the text if not through quantitative analysis (i.e., a separate set of analyses at the species-level).
Our decision to use genera has been clarified in the Methods section, including noting the highly relevant reference which we had previously overlooked: “We elected to use genera, as these are more readily identified and diagnosed, which means that we can integrate occurrences that are resolved only to the genus level (e.g., Allosaurus sp.), and therefore include a substantial volume of data that would be lost at any finer resolution (Robeck et al. 2000). A potential issue with this approach is that analysing palaeodiversity at different taxonomic levels can potentially lead to different interpretations about what the external factors mediating it are (Wiese et al. 2016).  Despite the fact that some dinosaur genera are multispecific, it has been shown previously that both genus- and species-level dinosaur diversity curves are very similar (Barrett et al. 2009). It has also been repeatedly demonstrated that the shape of species and genus curves are strongly correlated in spite of differential taxonomic treatment (Alroy 2000b; Butler et al. 2011; Mannion et al. 2015), and therefore a genus level compilation should be sufficient for the scope of the present study.”
We do not present a species-level study at the present. This is for several reasons: first, doing so would provide an enormous amount of additional content to an already lengthy manuscript; second, it has been shown that species and genus level dinosaur curves are remarkably similar in shape (see above); third, genera are generally more taxonomically stable than species; fourth, we do not think that the loss of statistical significance is appropriate justification for one taxonomic level over another, as it creates the false assumption that significant correlation equals true and non-significant correlation equals false. However, as the reviewer noted, addressing issues explicitly to do with taxonomy at different levels through time would prove to be a fruitful avenue for future research.
Wiese, R., Renaudie, J. and Lazarus, D. B., 2016. Testing the accuracy of genus-level data to predict species diversity in Cenozoic marine diatoms. Geology, G38347.1.
There are potential issues with both the SQS approach (singleton correction) and correlation (missing bins) that urge some caution in accepting the results as they stand (see detailed comments above). The database used is generally very solid for dinosaurs, but critical aspects (taxonomic opinion shifts) are not being exploited. The conclusions could be much briefer and stronger (e.g., after addressing for taxonomic changes over historical time).
We have addressed the issues with correlation and our SQS approach in more detail now based on the comments from the reviewer. As mentioned, we also do not discuss our correlation results in any significant detail due to the issues with them, including generally low power across all tests. We have also added in extra comments throughout the text about taxonomic opinions, including a final paragraph in the conclusions about potential future work along this avenue.

Reviewer 2 (Anonymous)
The article is generally well written but the authors regularly lapse into a journalistic style of writing that you would not associate with the primary scientific language. This makes certain things difficult to understand, especially to anyone who is not a native English speaker. Please stick to unambiguous and professional language throughout. I have highlighted some examples below, but there may be more instances of this throughout the text:
line 101: “secular variation” I’m guessing you mean temporal variation?
Thank you for these corrections, we have edited the text accordingly to say temporal.
line 119: “volant” I’m pretty sure this is a French word…
Volant is a widely used term in the published literature referring to the ability of flight, despite the same spelling as the French word, as often happens with terms with a Latin root (volans, [gen.], volantis). We have removed this term for simplicity and due to a related recommendation from reviewer 3.

line 442: “Judithian” I’ve no idea what this means…
Judithian is another commonly used stratigraphic term, commonly applied to North American early “latest” Cretaceous terrestrial layers, like the Dinosaur Park formations and its equivalents (e.g. Diem and Archibald, 2005; Longrich, 2008; Gardner, 2015). We included it in quotation marks as it is mostly used informally to refer to rocks of Upper Campanian to Lower Maastrichtian age.
Diem, S and Archibald, JD, 2005. Range extension of southern chasmosaurine ceratopsian dinosaurs into northwestern Colorado. Journal of Paleontology 79(2):251-258
Gardner, JD, 2015. An edentulous frog (Lissamphibia; Anura) from the Upper Cretaceous (Campanian) Dinosaur Park Formation of southeastern Alberta, Canada. Canadian Journal of Earth Sciences 52:569-580
Longrich, N, 2008. A new, large ornithomimid from the Cretaceous dinosaur park formation of Alberta, Canada: Implications for the study of dissociated dinosaur remains. Palaeontology, 51 (4), pp. 983-997

line 505: “South America theropod diversity sparkles” what does “sparkle” mean in this context? Glammed up?
We’ve removed this word, because it makes no sense.
Acknowledgements: Whilst the authors are free to include whatever they like in an acknowledgements section, I personally feel it is better to keep things professional and to avoid making the reviewer vomit on the manuscript. 
We have edited the acknowledgements to remove any human aspect, and apologise for any stomach convulsions caused.
There are parts of the manuscript, mostly in the discussion, that suffer from poor sentence structure and writing style. As they stand it is difficult to extract anything meaningful from these statements. A few examples:
Lines 362-363: This sentence doesn’t make any sense to me.
Edited for clarity.
Lines 384-386: Poor sentence structure.
Edited for clarity.
Lines 390-394: Poor sentence structure, what is a structural bias? To a geologist, structure implies faulting and folding.
Structural bias refers to the fact that the geological record is not random, but has a well-defined architecture defined by changes in tectonics, sea-level, and other earth system processes. Edited to say ‘geological’ for clarity.
Line 517: Divergence is not the correct word to use here as it implies they have moved away from one another – better to simply use difference.
Edited.
Lines 533-535: Doesn’t make sense.
Edited for clarity.
Lines 535-536: Full of typos and doesn’t make sense.
Edited for clarity.
Lines 536-541: Consider rewriting. It is often confusing when you conflate geological and human timescales in a single sentence. I realise this is essential considering the topic, but be careful to explain yourselves better. Non-geoscientists have enough trouble with geological time as it is.
Edited for clarity.
Lines 549-550: Rephrase to: …”implying that sauropodomorphs reached their true zenith in diversity during the Late Jurassic” 
Edited for clarity.
Lines 559-563: Rephrase, possibly split into two sentences.
Edited for clarity.
Lines 592-596: Rephrase, possibly split into two sentences.
Edited for clarity.
Line 605: It is odd to start a paragraph with “Often,”
Edited for clarity.
Line 635: doesn’t make sense – I think you’re missing a “by” and “a” either side of reducing.
Edited for clarity.
Lines 651-653: Poor sentence structure.
Edited for clarity.
I find the figures difficult to interpret, even for somebody who has extensive knowledge of the geologic timescale. There is no indication as to what the vertical solid and dashed red lines represent. Are these significant? I guess they are Period and Epoch boundaries. They should be clearly labelled in the figure legends. A biologist looking at these plots will not have a clue what they represent.
Geological periods, epochs and stages need to be clearly labelled on the y axes of all the time series as, in the manuscript the authors refer to these chronostratigraphic divisions rather than figures in millions of years. In that sense, the text and figures are incompatible and it makes checking the results descriptions very time consuming. I’m guessing the figures are produced in R? If so, simply use the geoscale package instead of the standard plot() function.
We have extensively modified all figures to make them much clearer for readers.
The research represents original primary research and offers a novel approach to a broad question previously addressed by others which, oddly, the authors do not reference. See (Benton 2008b, a; Tarver et al. 2010). The research question is clearly outlined and defined. However, I do not feel it is particularly relevant to furthering our understanding of the fossil record or dinosaur evolution. I don’t see how this paper fills a “knowledge gap”.
We do not claim anywhere in this paper that we are filling a ‘knowledge gap’. We are sorry that the reviewer does not “feel” like our research is relevant. However, in response we feel that such opinions should not interfere with objective scientific discourse. The reviewer is entitled to be emotive about our research, but we expect peer review to be carried out in a professional, objective manner, irrespective of this. We have noted several times throughout this review in which the tone of the comments from the referee is less than courteous, and detracts from an otherwise constructive review. 
Moreover, we are simply exploring the effect of publication history on dinosaur diversity, and reporting those findings. Such an analytical palaeobiological application to dinosaur diversity was first introduced by Sepkoski (1993). While we did reference several articles that have addressed this question previously, we thank the reviewer for indicating several which we missed.  We have added reference to these in the appropriate places, and based on the comments from reviewer 1, noted in the conclusions the importance of these as a combined avenue for future research.

Sepkoski, J J, 1993. Ten years in the library: new data confirm paleontological patterns. Paleobiology 19, 1: 43-51.
The analyses appear rigorous and well executed. However, to be certain, I would like much more information about how the subsampling was carried out. SQS is very sensitive to a number of things that the authors do not mention. What quorum levels were used? How many iterations were employed? Were the most common taxa excluded? Were the largest collections excluded? Were singletons excluded? Were adjustments made for taxa occurring in more publications? Any parameters employed need to be clearly outlined in the methods. As it stands, it is impossible to tell if the authors are using appropriate methodology (I think they are) and it is impossible to replicate.
We have now edited the Methods section to make the subsampling protocol much more explicit, including reference to all questions the referee raises here.
BENTON, M. J. 2008a. Fossil quality and naming dinosaurs. Biology Letters, 4, 729-732.
--- 2008b. How to find a dinosaur, and the role of synonymy in biodiversity studies. Paleobiology, 34, 516-533.
TARVER, J. E., DONOGHUE, P. C. J. and BENTON, M. J. 2010. Is evolutionary history repeatedly rewritten in light of new fossil discoveries? Proc. R. Soc. Lond. B, 278, 599-604.
Overall, this manuscript has left me feeling somewhat underwhelmed. To be completely honest, I feel like I have learnt nothing from reading it and I’m wondering what the point of the study actually is. Are the authors wishing to highlight that even though we have found a lot of new dinosaur taxa in the past 15 years or so, it hasn’t really altered our view of relative diversity change but, changes in the sampled abundance of dinosaur fossils do alter our view of dinosaur macroevolution? I find that this conclusion, stated in the final sentence of the abstract, is not supported by the figures, which show very little change in either raw or subsampled diversity trends. Only magnitudes in raw diversity appear to have drastically changed and, given the increased sampling over the past 15 years, this is to be entirely expected. The fact that we have found so many new dinosaurs in the past 15 years HAS increased our knowledge of dinosaur macroevolution. This HAS altered our understanding of dinosaur phylogeny, the evolution of feathers, dinosaur colouration, but name a few. I just don’t see why we should be so preoccupied with working out global richness through time, particularly in a group with such a poor empirical fossil record? 
While we are disappointed that our research only managed to elicit negative emotions from the underwhelmed referee, we appreciate that these should not interfere with the objectivity of a peer review process. The final sentence of the abstract, regarding how the shape of dinosaur diversity changes through time, is quite supported by our results. Indeed, as the reviewer says, it is the magnitude which changes dramatically, and this is an important factor which affects the overall shape (in a two-dimensional world, the y-axis is generally considered to be important). 
To avoid confusion, we have changed ‘shape’ to ‘relative magnitude’, although the former is a commonly used term in diversity studies. The referee is also correct in indicating that because we have found so many dinosaurs in the past 15 years, this has affected our understanding of their evolution. The point of our manuscript was to simply investigate this in a quantitative way, which we have done, as others have done similarly beforehand. We also do not think casual dismissal of the dinosaur fossil record, and the wealth of dinosaur diversity research in the history of our field, is particularly productive.
So, my opinion is, that although the authors appear to have been rigorous in their analyses, it don’t feel that this paper adds anything new to the wider argument of the quality of the fossil record or the story of dinosaur diversity through time. I see this sort of study as navel-gazing, something that palaeontology has been criticised for doing for decades by other branches of the life sciences. I realise that the PeerJ publishes manuscripts based on their scientific validity, rather than their significance so, I guess this paper could be published, albeit after a major overhaul to address the many problems stated below, as it might attract some citations from those wishing to find quantifiable data on the sampling history of the fossil record. However, I don’t think it actually adds anything new to our knowledge of the fossil record or dinosaur macroevolution, as the authors repeatedly claim to the contrary.
We do not really understand this last observation and find this dismissive and opinionated attitude to be quite counter-productive for an objective peer review process. If the reviewer wishes to critique us for carrying a “navel gazing” approach in this study, we are more than welcome to read what weakens our manuscript so to proceed fixing what the reviewer(s) thinks undermine the scientific quality of our research. If, as implied by the second sentence of the last comment, this line of research seems to be something “criticised by other branches of the life sciences”, then the same must be said for other research on dinosaur (or other fossil taxa) publication history, including those which the reviewer requests us to reference. Finally, if we do not add anything new, as the referee claims, then we would be happy if they could direct us to the published literature which finds exactly the same results that we do, or why they believe that additional research supporting older studies appears to be irrelevant to them.
Perhaps most concerning is that the graphical results (i.e. figures) and results and discussion in the text do not always match up. This may be somewhat because the figures are hard to read in terms of lacking chronostratigraphic labelling. But, in some instances it appears the authors are blatantly misinterpreting the trends in the figures. I do assume that this is done unintentionally but, is nonetheless very concerning.
We are not entirely sure what the reviewer means here. We have modified the figures as requested to become clearer, and avoid any possible misreading and misunderstanding of the results. For this reasons, we have also edited the text throughout the results section to remove any chance of ambiguity. 
I don’t wish to be overly negative and I have made some suggestions to how the manuscript can be improved. However, none of these comments really address the wider picture of the relevance of such a study. I feel that it should be more than just a historical account of sampling, perhaps the authors could do a better job of explaining the relevance to me. I feel that if the relevance of the paper is not apparent to me, then it will be lost on the majority of the readership who do not share my interest in the nitty gritty of the quality of the fossil record.
The relevance of the paper can be gleaned by examining the abstract. To summarise again for the benefit of the referee, what we have shown is that publication history affects our understanding of dinosaur diversity. While this is perhaps common knowledge, in a qualitative sense, we have quantified these changes at a global and continental level, and compared the difference between empirical and subsampled diversity estimates through time, which is novel. We place this into the context of wider macroevolutionary patterns, and provide detailed discussion on what the factors influencing this could be.
Change the title. I think the authors are trying to be witty and it doesn’t work. It reads more like a mistake in the repeated “through time”. I suggest changing it to something more legible, like “How has our knowledge of dinosaur diversity changed through research history?”
We have modified the title.
Lines 8-9: Is this really the case? Our current knowledge doesn’t really depend on how this taxonomic archive varies through historical time. We could have found all the dinosaurs yesterday and still have the same picture. All it highlights is the sensitivity of the fossil record to new findings.
This is quite a confusing statement from the referee. It seems like they are trying to suggest that new data doesn’t affect our knowledge, which is strange. Our knowledge of dinosaur diversity is based on discovery, and publication of those discoveries. This inevitably changes through time. The fossil record is not itself sensitive – it is our interpretation of it that is.
Lines 9-12: What are these recent studies that have assessed dinosaur diversity based on raw species? I’m not aware of them.
This is another confusing statement from the reviewer, especially as it takes the comment out of context. We state “Recently, a number of high-profile studies have analysed patterns in dinosaur diversity that assess the raw numbers of species, also accounting for ecological changes in the shape of the species abundance curve.” (italics added for emphasis). There have been numerous studies recently that apply a range of different methods to look at dinosaur diversity, and in all cases are based on taxonomic lists as the foundational data. 
Some references for the referee include Upchurch and Barrett (2005), Sullivan (2006), Wang and Dodson (2006) (genera), Barrett et al. (2009), Butler et al. (2009), Butler et al. (2011), Mannion et al. (2011), Upchurch et al. (2011), Benson et al. (2013), Tennant et al. (2016). We have also modified the sentence to avoid any future confusion for them.
Lines 12-13. Why does this matter? I’m not saying for certain that it doesn’t, but the authors don’t justify why it matters, they’re just saying it does. I don’t see the logic.
Another confusing statement from the referee. Are they saying that they don’t see again how publication history (i.e., changes in data) are important, or that they don’t understand why examining diversity is important? The sentence seems to clearly show that we are trying to drive the attention, in our introduction section, to how publication history affects our interpretation of dinosaur biodiversity trends through time, so we think it is clear enough and should not need further changing.
Line 19: Would it be better to replace “overall shape” with “relative trend”?
We don’t think this semantic change would improve the meaning of this sentence, as we want to refer to the overall shape of the diversity curve. Replacing it with “relative trend” would open the structure of the sentence to further ambiguity which in turn would need the specification of to which the trend should be relative to.
Lines 24-25: What do you mean by continental signal? This suggests “on land”, when all the data is terrestrial? Do you mean the regional subsets? Be specific. Also, the fact that the subsampled data shows greater changes is quite suspicious to me. Suggests a patchy record that does not have sufficient data for the task.
Continental refers to the concept of continents. If we wanted to say terrestrial, we would have said terrestrial. As dinosaurs are exclusively terrestrial (with exceptions such as penguins, which we did not analyse), stating this is rather redundant. ‘Regional’ is an even less specific term, as it doesn’t refer to any sort of geographical scale, as ‘continental’ clearly does.
Lines 27-30: I don’t understand this conclusion. Surely that is obvious? Finding new species changes the pattern and finding new specimens of old species fills in range gaps?
Another confusing statement from the referee, in that they find an “obvious” conclusion difficult to understand. Yes, perhaps this is obvious. But it is a factor which has not really been considered in detail, beyond a few previous studies, which is why we performed the current research.
Lines 37-39: I disagree, I think it’s a fool’s errand. Much better to form a specific question and use the appropriate methods to address the incompleteness of the record that are specific to that question.
Here, the referee is referring to the assessment of diversity through geological time, referring to it as a “fool’s errand”. This sort of derogatory language and subjectivity does not belong in a peer review report, and we find it counter-productive to undermine an enormous amount of research that has gone into this topic.
Line 42: Fossilworks and the Paleobiology Database are essentially the same thing. They are mirrors of one another in terms of the database content. This reads as if they are two different databases which is very misleading for anyone who is not familiar with the politics of the Paleobiology Database (which is pretty much everyone).
Fossilworks and the Paleobiology Database are not the same thing. While it is true that the databases are mirrored, they have completely different functionalities, governance process, and compilation histories. If they were the same thing, then two wouldn’t exist. Seeing as both have been widely used by the Palaeontology community, and further, it is simply good practice to note both of them, rather than favour one over the other arbitrarily. 
Lines 44-46: I don’t think you need this sentence or this figure to promote or justify the use of the PBDB. It is an established resource for this type of analysis.
This sentence is not justifying the use of the PBDB. It is showing that it is an important component of our research field, and therefore studies of its use such as the present manuscript, are also important.
Lines 47-50: I would widen this discussion to the whole fossil record, not just these databases. The same issues pertain if you are analysing data from a field season.
It is odd that the reviewer would request us to discuss items that are beyond the relevance and context of the present study, while simultaneously berating us for apparently doing so in comments below. We elect not to include things that are not directly relevant to the things we are analysing and discussing.
Lines 47-60: This is a good paragraph to reference the Benton and Tarver et al. papers mentioned earlier.
We have included additional citation to these references in this section.
Lines 61-65: You need to reference these statements if you are claiming people are saying these things. I’m not sure anybody still says the first statement with any certainty. 
We have added two references here to indicate where this information was sourced from.
Lines 69. Again, they’re the same thing.
As already explained above, they are not.
Lines 75-78: we see some promise here that is then never seized upon again in the discussion. An in-depth analysis of how the taxon-abundance distribution changes through time would, perhaps, be more interesting.
We agree that in depth additional research on this topic would be interesting, and look forward to seeing it being conducted in the future (see also comments to reviewer 1).
Line 79: what do you mean by a mature data set? It is different to well sampled, no? Make sure you explain this as it might not be obvious to all readers.
Mature in this case refers the next clause in this sentence, about data that has undergone rigorous taxonomic scrutiny and refinement.
Lines 94-97: This suggests we are dealing with a very poor fossil record that is extremely sensitive to minor changes in taxonomy. The same cannot be said for the marine bivalve record, for instance. I think much of this paper is routed in this, we have a very patchy and poor record which is sensitive to the addition of new data. 
The referee is correct here, and hence should now realise the importance of the research we have performed. The fact that dinosaurs and bivalves have different fossil records does not detract from the present research.
Line 98: what do you mean by reading and how does it differ from understanding?
Reading refers to the act of observation. Understanding refers to our ability to interpret what we observe.
Lines 99-105: why bother stating what the paper doesn’t do? Concentrate your energy on explaining what it does do because, to be frank, I’m not that sure I understand that. Also, you have a section on model fitting despite saying you are not going to do this (i.e. point (3)).
We add brief statements about what the research does not do, because all of these factors are highly relevant for context, and the article should be considered with that in mind. The section on model fitting does not mention anything about secular or temporal variation in the rock record, and is exclusively about extrinsic environmental variables such as sea level and palaeotemperature.
Lines 106-107: This is not a hypothesis, it is a question.
We have edited this for clarity, and now also added a question mark.
Lines 108-109: This needs rephrasing and, is it true? Need a reference to support such a statement.
Edited for clarity.
Lines 114-116: It is not clear where your data comes from. Is it a direct download from PBDB? Or is a hybrid data set derived from Carrano et al. 2015 & Tennant et al. 2016b? Why not use an up-to-date PBDB data set from 2016/17? Why no Triassic data? We have lots of Carnian-Rhaetian dinosaurs – if you’re going to exclude them you need to say why.
Here, we direct the referee to the references. Carrano et al. (2015) is a data citation, and the data were also used in Tennant et al. (2016b), as is noted in that paper. We have removed reference to the latter to avoid confusion.
Lines 122-125: Can you demonstrate this?
We have edited this sentence for clarity based on comments from the other referees.
Lines 134-136: I don’t see the logic here, why not include taxa that span multiple stages? Are there many genera that span multiple stages? This sort of approach would destroy most marine invertebrate data sets.
Dinosaurs are not marine invertebrates. We do not include taxa that span multiple stages, as this introduces uncertainty and potential over-counting of taxa in time bins. We elect to go for accuracy over uncertainty.
Lines 144-146: Needs explaining better. Do you mean the first occurrence or all occurrences?
As the sentence states, this refers to the publication of each individual occurrence.
Line 149: This is still debateable – i.e. we have no concrete evidence. I’d change it to something like “has been strongly suggested to be”
Edited as suggested.
Lines 154-158: I can’t help but think there is a flaw in this way of thinking. SQS is sensitive to changes in the abundance distribution, right? So, if adding new taxa to a database drastically alters our subsampled richness estimates, then there are questions about whether the database is adequate for this type of analysis in the first place. 
The reviewer is correct, except for the comment about flawed thinking, and again emphasises the importance of research such as the present manuscript. On the other hand, if adding new data to a database did not lead to any changes in our diversity estimates, we should be extremely wary about our methods.
Line 160: This shouldn’t be called model fitting as you are not fitting any models! You cannot call correlation tests modelling as modelling means something is being modelled, i.e. predicted. The authors will, no doubt, be familiar with that old saying, “correlation does not equal causation” and therefore we cannot imply that one variable predicts the other when using pairwise correlation statistics. Also, the authors say that they aren’t doing any model fitting earlier in the manuscript.
The reviewer is incorrect here. Models such as the Autoregressive model are models, as suggested by the name. The correlation tests are applied after this modelling phase, as this section describes. We also make no inferences of causality based on these throughout the manuscript. As we mention above, we do not say that we do not fit any models; we state that we do not investigate rock record modelling. 
Lines 164-171: Is this the same as generalised differencing? We’re basically looking at static differencing between adjacent time bins.
Generalised differencing is one method for detrending time series, based on a linear model. The method we use is a little different, and we describe the data in detail for this reason.
Lines 175-177: Why not pick the test whose assumptions best fit the data? I imagine that the Pearson test is violated by the non-normal distributions here as you say later that the results differ between the Pearson and Spearman tests. Drop the Pearson and stick with the Spearman in the name of conservatism and simplicity.
We did not test the data for normality in advance, and therefore include different statistical tests to account for this. As we interpret very little from these correlation tests in the end, this doesn’t particularly matter at this stage.
Lines 178-181: the BH correction helps prevent type-I errors not type-II. With multiple comparisons there is an increased chance of a type-I error, i.e. the likelihood of incorrectly rejecting a null hypothesis i.e. a false positive.
This mistake has been edited.
Lines 183: I know what they mean, but they need to explain what a family of analyses is.
We have edited the text to explain this more clearly.
Lines 185: As well as removing the Triassic, the authors now state they are removing the Early-Mid Jurassic – why?
We do not discuss this time period as there are too few data points, as sampling is generally poor on a global level.
Lines 188: You don’t use any model fitting approach so you don’t need to mention it at all.
We have addressed this incorrect assertion above.
Lines 196-196: Not sure I’d call it consistent. The “shape” (whatever that means) seems to alter dramatically from a roughly steady increase to an exponential Late Cretaceous increase. I find there to be a commonly occurring discrepancy between the results descriptions and interpretations and the figures. This may be exacerbated by the lack of time period labelling on the figures, but it is concerning, nevertheless. 
Shape is a commonly used term to describe the shape of diversity curves. As noted above, we have clarified points in the text and adapted the figures to be clearer to avoid any possible confusion.
Lines 208-209. Does not make sense, how can something be “stable to changes”? Also, looking at figure 1, ornithischian and theropod patterns are quite different.
In this case, stability refers to the fact that when more data are added, the overall shape of the diversity curve does not appear to change. We have clarified where the two results are similar and where they are distinct now in the text.
Section 217-243: Are we interpreting subsampled diversity as biological diversity? It appears to read that way. However, given the patchiness of the dinosaur fossil record, I feel this is dangerous ground. Would we really expect dinosaur diversity to rise and fall in such an erratic manner? I think the authors need to clarify their standpoint here. Using terms like “diversity crash” seems to infer literal biological interpretation.
As with the enormous range of studies on dinosaur diversity preceding this one, we are interpreting patterns of diversity based on data from the fossil record. The methods we have applied are currently the best for accounting for the ‘patchiness’ of the fossil record. We do not make assumptions based on expectations – rather, we allow the data and our analyses to guide our interpretation. Where we see rises and falls in diversity, this is what we choose to interpret them as. This has been standard practice in palaeontology for several decades now.
Line 295: What is this signal though? Does it actually mean anything when the rest of the record is so poor that you get nothing back? 
As we state in the text, this signal is the single data point resulting from our analyses. This simply means that the signal is patchy, not that it doesn’t exist. We choose not to discuss this further in the manuscript, and therefore this comment is rather a moot point.
Lines 298-300: Anything described in the results should also be plotted. We just have to take the authors word for it at this point. This is insufficient.
It should be clear to the reviewer that creating plots with just one or two data points in a figure in which we otherwise analyse better represented data points would de-value this manuscript. We chose to create figures that best illustrate the most important points of our results, not creating redundant ones to show each tiny result. We have added a reference to the SI, so that readers can see the results for themselves should they wish.
Lines 308-310: I would not call anything in this plot as strong evidence for anything. OK, so we see a reduction in relative subsampled diversity from one time bin to another. I think the authors need to be cautious of over-interpreting the subsampled results, given the patchy nature of the raw data.
While using the word ‘strong’ is hardly an over-interpretation of the data, seeing as this is what it tells us, we will remove it based on the reviewer’s personal preference here.
Lines 320 onwards: where are the South American plots? We should be able to see them if you arte describing them.
As we describe in text, and comment on above, the South American (and Gondwanan record) is mostly too patchy to warrant illustration. If the reviewer wants us to create figures with just one or two data points, we would be happy to, but this would be highly redundant and detract from the more interesting results that we have chosen to illustrate. 
Lines 330-331: where are these results? If they are important (i.e. mentioned in the paper) they should be summarised in a table.
These results are in supplementary file 7, which we have noted. We chose not to provide these results in a table for the main MS, as, like we have noted several times, these results are largely non-significant. It is odd that the reviewer makes numerous references to a lack of clarity in our manuscript, but then is asking us to further obfuscate the more important results by repeatedly illustrating minor results. We choose to be concise and identify the most important findings to illustrate, rather than for each little result that we obtained. However, if the referee thinks that several tables of non-significant results would be of more benefit to the MS than being in the supplementary files, we would be happy to oblige. This is a matter of personal preference, and we choose the option which does not dilute the content of our manuscript.
Lines 334-335: How have the authors got from correlation coefficients to variance explained? Without the correlation results it is difficult to know how they have calculated this. 50% (i.e. R2) explained variance would be a correlation coefficient of around 0.7. Is that how the authors calculated this? I’m also not sure about the logic behind squaring a Spearman rho value as this would just give you the shared variance in the ranked variables. I personally find this to be rather dodgy ground though, as you can’t equate correlation to any sort of predictive model.
The reviewer is correct here, and we have modified the text in this section to remove any conflation of correlation strength to variance explained.
Lines 339-341: As I said earlier, I suspect Pearson assumptions are being violated somewhere along the way. I think it would be better to stick to Spearman.
See comments above regarding normality.
Lines 340-341: Which is? This differs per discipline and in a cross-disciplinary journal like PeerJ you need to be specific. Life sciences = generally < 0.05, right?
We have clarified this sentence.
Line 358: Needs to be included in the main text as it is essential for independent interpretation of the results. Again, there is no model fitting going on here.
Again, we choose not to include numerous tables of non-significant results in the text as this would detract from the manuscript. As we state, full results are provided in the supplementary materials, which readers are free to read should they wish to know more about these relatively minor results.
Line 361: You don’t analyse any geological effects.
While we do incorporate aspects of geology (spatial and temporal distribution of fossils, for one), and discuss it, this sub-heading has been edited for clarity.
Line 362: Beginning of sentence doesn’t really make sense. Dinosaur diversity doesn’t really change through publication time.
We have edited this sentence for clarity.
Line 366-367: I don’t know what a bibliographic form of publishing bias is. Bibliographic just means relating to bibliography?
This is another confusing statement from the reviewer. We have provided numerous results about how changes in the compilation of data based on publication history (i.e., bibliographic structure) influences our interpretation of diversity. So yes, bibliographic refers to bibliography, and this is important when that forms the basis for our data and varies through time. In addition, the use of this bibliographical term relates this study to the original application of this kind of analysis where Sepkoski (1993) first looked at comparisons between compilations time in fossil databases.

Sepkoski, J. 1993. Ten Years in the Library: New Data Confirm Paleontological Patterns. Paleobiology, 19(1), 43-51. http://www.jstor.org/stable/2400770
Lines 367-370: Did you test this? If so, where are the results and conclusions for this? Other than the rather tentative statement below.
We have edited this section for clarity. 
Line 409: What do the authors mean by “fickle nature of publication”? When would new fossil finds not be published? I find this a very odd statement indeed.
Often it is the case that new fossil finds are not published on, as they are deemed ‘unpublishable’. Visiting a research collection at a museum or institute, it almost always happens to be that there are specimens that have not been published on for one reason or another. We have changed ‘fickle’ to ‘selective’ to clarify this.
Line 412: How would you test how outcrop area or availability through time has changed? Do you mean how much outcrop has been sampled up to a point in time? I think that would be nigh on impossible to quantify.
It is beyond the scope of our present manuscript to discuss such things, which is why we mentioned this would be interesting future work. However, one possibility would be to use satellite imagery, if possible, or a localised longitudinal study using laser scanning techniques. All these kind of investigations are independently part of ongoing research projects by both authors, as well as other research groups.
Lines 417-418: Really, where? In the raw and global subsampled data the decline is a minor one which does not stand out against any other changes in diversity through the time series. It is then absent in all of the regional curves, raw and subsampled. I would suggest this is more likely an artefact of summing the regional curves, which the authors highlight as a problem later. Also, you don’t need “either” in this sentence as there is not alternative explanation offered. 
This comment is addressed in subsequent sentences in the same paragraph.
Lines 420-421: But there is no J/K boundary decline signal in the European data? This is what I mean when I mention the discrepancy between the figured data and the results and discussion in the text. It is concerning if the authors are misinterpreting their own results in such a blatant fashion.
In the European data, there is a notable decline across the J/K interval in all three dinosaur groups, which is illustrated in figures 6-8. Perhaps the confusion stems for our use of the word ‘boundary’, which we have replaced with ‘interval’ to avoid any further confusion.
Line 428: I know what a DBF is, others won’t. I don’t think you define it earlier. Either way, it isn’t used consistently throughout the manuscript so I would avoid using an acronym all together. Just call it what it is, a dinosaur bearing formation.
We have edited this for clarity.
Lines 451-452: If you’re going to refer to ecologically studies, link it in to your data in a more convincing fashion. The authors use a number of these throwaway references to back up what are at best, tenuous patterns. Personally, I don’t think this reference adds any credence to the argument you a trying to make.
This is at best, a subjective comment that we do not think requires addressing, and at worst, casually dismissive in nature. These are not ‘throwaway references’, but highly relevant ecological context in which we choose to discuss our results – indeed, this is the point of a discussion section. If the referee wishes us to entirely decouple diversity from ecology in our discussion, they will have to be clearer on what the logical basis for this is. 

Would also add Brusatte et al. (2012) to this, to reinforce the concept of primarily local patterns in North America compared to the rest of the world. 

Brusatte, SL., Butler RJ. Prieto-Márquez A., Norell MA, 2013. Dinosaur morphological diversity and the end-Cretaceous extinction. Nature Communications, Vol. 3, No. n/a, 804, 01.05.2012.
Line 459: be careful about using “significant” when you haven’t tested for significance. It’s trivial, I know, but people get upset about this type of thing.
Edited for clarity.
Line 263: I thought you’d excluded the Triassic? Why are you commenting on a time period you haven’t analysed?
We have deleted this section of the discussion.
Lines 501-502: Why does this “refined” approach link to this finding? Give me a statistical explanation of this. You can’t just say this and not say why.
As we have expanded on our methods in the appropriate section, this comment has been addressed now.
Line 503: what does “more-sampled” mean? More localities sampled or localities are more intensely sampled?
As the term is hyphenated, this refers to the latter.
Line 515: this is not supported by your data as you don’t have any Triassic-Early Jurassic data, right?
This sentence has been deleted.
Line 530-531: you criticise the use of DBFs as a proxy earlier in the manuscript, now you adopt it as a benchmark of sampling intensity. Be consistent. Also, don’t use the acronym (as stated earlier).
This sentence has been edited for clarity.
Lines 543-544: this is another throwaway statement, like the food web one earlier, that neither supports nor refutes your standpoint. So, there is a diverse community caused by niche-partitioning but it is also oversampled? How do you know it is oversampled? What does oversampled mean in this context? Have we found everything?
We find it odd that the reviewer again considers discussion of the ecological context of diversity to be a ‘throwaway statement’. We are providing a discussion of the context of our results, this doesn’t necessarily have to be as black and white as the reviewer seems to imply. We have removed the word ‘oversampling’ to make this sentence clearer.
Line 545: what is the evidence that sauropodomorphs are better sampled? Is it just because there are more fossil occurrences? You need a metric or, at least, some logic to back up statements like these.
We say ‘appear’ due to the fact that we have more of a signal coming through compared to theropods and ornithischians, as illustrated by a more complete diversity curve.
Line 574: what is the quorum level? I made this point earlier.
We have resolved this in the methods section.
Line 587: What additional statistical analyses?
This sentence has been edited for clarity.
Lines 592-596: You don’t fit any models so please change this statement. What size is n? No predictions are made so you can’t say that sea level is a poor predictor. I think the final statement sums things up quite well here, the record is so poor that slight changes in taxonomy can upset largescale interpretations.
As we have mentioned multiple times, the reviewer is incorrect here. We have added a comment stating that n varies. We are glad that the reviewer nonetheless agrees with our final statement, which contradicts their earlier comments about failing to see the point of our research.
Lines 605-612: Although there is an element of truth to this across all life sciences, i.e. the publication of new material takes precedence over the fleshing out of data sets, I find some of this section to be irrelevant to the study presented here. After line 607, the attack on the “journals that will publish anything…” comes across as rather petulant and is completely out of context for this study. Surely, for this sort of data set, it does not matter where data is published, so long as it is published somewhere? There is always a vehicle for publication of data sets somewhere. I shouldn’t think a dinosaur occurrence is more likely to enter the PBDB if it is published in Nature compared to one being published in, for example, Proceedings of the Yorkshire Geological Society, a fine journal albeit one with little significance when it comes to “impact”. Therefore, I strongly urge the authors to tone down this section as, presently, it appears to be a side-swipe stemming from a personal agenda rather than being an integral part of this particular study.
We have edited this section for clarity, also based on the comments from referee 3.
Line 621: Explain what you mean by us relying on a biased source of data? Is this a choice we have? Because the way this is written it sounds like you are suggesting that it is.
The way that this is written at the moment suggests that this effect is “presently unknown and unquantifiable”. The bias that is described throughout the entire manuscript is that of publication history and selectivity for publication.
Lines 624-631: I urge the authors to remove this section. It comes across as very patronising. I would argue that everyone reading this paper will be familiar with the need to collect or record all fossils during their field seasons.
We choose not to make assumptions about the knowledge of our presently unknown readership. We do not feel it is patronising to suggest best practices to alleviate the well-documented phenomena of collection bias.
Line 654: Why is global is quotation marks? I think that’s a standard use for the term.
The word preceding global is “apparent” – the rest of the sentence goes on to explain why this is the case (i.e., the lumping together of disparate regional signals to create an artificial ‘global’ record).
Line 654: Are you certain of this? Where is your proof?
Our evidence (not proof) comes from the results of the present study.
Line 659: You haven’t really tested for extrinsic drivers. Drivers implies causality, you didn’t test for causality.
We have edited this for clarity.
Line 665: Whose evolution? 
Dinosaurs. Edited accordingly.
Line 666: In think the closing statement is nonsense and closes the paper on a moot point, which is very disappointing.
While, as with many of the reviewer’s comments, we would have preferred not to change the manuscript because of subjective interpretations like here, we have edited the final sentence of this section. Note that we have now also added a different final paragraph following this one.


Reviewer 3 (Anonymous)
Basic reporting
The manuscript is well structured in a way that is easy to follow despite quite a number of minor grammatical and spelling errors throughout the text. Below, I suggest general and notable comments below that should be addressed by the authors before the manuscript is accepted for publication. More minor and specific comments that should also be considered are embedded in the attached annotated PDF.
We thank the reviewer for their positive and constructive comments here. Each comment made in the annotated PDF has been incorporated into the revised version of the MS.
1. Vague adjectives are used many times throughout the text, particularly when reporting results without offering precise and clear definitions (e.g., "numerous," "substantial," "massive increase," "moderately strongly," "hyperdiversified"). These should be replaced with specific magnitude, more precise words, or clearly defined. Some, but not all, of these are indicated in the attached annotated PDF. I recommend that any similarly vague words to be replaced or clearly defined as much as possible.
We have amended these throughout the revised MS to make their meanings clearer.
2. The in-text citations are not ordered by publication year (e.g., Ln 72: "Benson et al. 2016a; Benson & Butler 2011; Benson et al. 2016b; Brocklehurst et al. 2017 [...]"). When multiple references are cited within a parenthesis, they should be in chronological order of publication.
We have amended the citation order throughout to be in chronological order.
3. The order in which results from three dinosaurian clades are reported changes between global patterns of diversity (theropods > sauropodomorphs > ornithischians) and the geographic structure of dinosaur diversity (ornithischians > theropods > sauropodomorphs), which is also reflected in the figure order. The order should remain consistent throughout the main text unless there is a good reason for altering it.
Figure 2 (new figure 5) has been changed to correct this order, and the corresponding text has been re-organised to reflect this.
4. In my opinion, figures are a bit bare for the reader to easily navigate through them. I suggest (a) labeling geologic stages along the "time" axis in all figures since the text refers to them frequently; (b) making the figure sections clear with "A" "B" "C" placed outside of figures; (c) adding y-axis label to all plots in Figs. 1 and 2.
We have modified all figures to make them clearer. This includes adding additional details to the axes and making stage boundaries explicit and clearly labelled.
5. In my opinion, the final section of the Discussion section advocating open-access veers too much away from the foci of the study. Many scientists support and respect open-access, but a substantial discussion on the matter should not inserted into the manuscript unless the study is specifically on the impact of open access. That said, it is still a fair point to bring up in the Discussion, but please keep opinionated statements to a minimum.
We are not sure what the reviewer means here, as there are no mentions of Open Access. Which, given the first author, is actually highly unusual. We reasonably mention the potential for publication bias through selectivity, but this has nothing to do with Open Access, and we don’t imply anywhere that it does.
6. The authors should provide some insight into why diversity trends are emphasized when SQS is used on the data. Otherwise, the reader is left wondering why this could be the case.
We have added the following text: “The reasoning for this distinction between SQS and raw diversity is that subsampling is sensitive to changes in the species abundance pool, and therefore we might expect more volatility as data are added to this in a non-random fashion.”
7. Ln 118–119: "We excluded Aves as, due to the differences in the skeletons of volant taxa [...]" I don't see how this prevents one from including Aves in the study. Each dinosaur clade has distinct set of osteological attributes. Please consider removing this or elaborating on the reasoning.
We have modified this sentence now to say: “We excluded Aves as they have a fossil record dominated by exceptional modes of preservation (Brocklehurst et al. 2012; Dean et al. 2016).”
The study addresses an important and intriguing question for paleontologists and more broadly for evolutionary biologists interested in diversity patterns through geologic time. The motivation and aims of the study are established in the manuscript. Some minor comments include:
8. I would like to see two additional sets of plots. First, diversity curves for total dinosaur samplings (i.e., Theropoda + Sauropodomorpha + Ornithischia) so that within-clade patterns can be easily compared with the pooled diversification patterns. Second, a plot of the number of new taxa vs. year. This plot will allow the reader to see patterns of new species descriptions. It would be informative to discuss the historical reasons for sudden bursts or decreases in new taxa (e.g., opening up of new fossil-bearing sites).
We are thankful for these great suggestions by the reviewer. We have now included an additional figure for the raw versus subsampled total dinosaur diversity (new Figure 3). We have also included a new figure for the number of genera named through time for each dinosaur group (new Figure 1), as well as an additional figure for the number of occurrences published through time (new Figure 2) for comparison. We have also added additional text to describe these new figures, and also included the data needed to reconstruct these figures.
9. The Shareholder Quorum Subsampling should be explained briefly in the Methods section for the reader who are unfamiliar with this particular approach can get a good sense of how the values are being transformed. For example, explain how it "account[s] for differences in the shape of the taxon-abundance curve" (Ln 153–154).
We have added extensive detail about our approach using SQS to the methods section of the manuscript.
10. Ln 122–125: "A potential issue with this approach [using genus-level data] is that many dinosaur genera are multispecific, but this is randomly distributed throughout our dataset and therefore should not have any substantial impact on resulting curves." Please provide a reference or supporting information to justify this statement.
We have modified this section to state the following, and included a relevant reference to support the statement: “We elected to use genera, as these are more readily identified and diagnosed, which means that we can integrate occurrences that are resolved only to the genus level (e.g., Allosaurus sp.), and therefore include a substantial volume of data that would be lost at any finer resolution (Robeck et al. 2000). A potential issue with this approach is that some dinosaur genera are multispecific, although both genus- and species-level dinosaur diversity curves are very similar (Barrett et al. 2009).”
11. Ln 195: "The overall shape of the raw theropod diversity curve remains consistent through publication history." I personally do not observe this in Fig. 1A, where the gap between 1991 and 2015 records fluctuate throughout geologic time. There is a large discrepancy especially in the Lower Cretaceous and latest Cretaceous.
The reviewer is correct in pointing out our mistake here, and we have modified the text accordingly: “The overall shape of the raw theropod diversity curve remains consistent through publication history for the Jurassic (Fig. 1B), similar to ornithischians, where we see steadily increasing Middle to Late Jurassic diversity. ‘Middle’ Cretaceous diversity fluctuated, followed by a major Campanian to Maastrichtian rise, where diversity remains constant.”
12. I have several comments and questions regarding the correlation tests. First, what is the reason for adjusted p-values being the same across multiple publication years although the raw p-values are different? Second, were error bars for paleotemperatures incorporated into the analyses?
The reason why some of the adjusted p-values are the same is due to an effect of the ‘BH’ correction procedure we applied. This correction step is probably largely redundant in our analyses, due to the overall low correlation scores and p-values throughout. Error bars for paleotemperatures were not included for two reasons: first, the data are not readily available to do so; second, linear correlations cannot be performed on distributions.
13. Ln 367: "In this study, we tested whether by comparing successive dinosaur diversity logistic curves we are approaching the end of the exponential phase of dinosaur diversity increase, making our diversity analyses for this clade more stable and reliable for further examination and interpretation." I may be mistaken, but I was not able to locate where the relevant results are reported in the manuscript (i.e., results from testing whether the end of exponential phase has been reached).
We have amended the text to the following: “In this study, we examined the historical trajectory of dinosaur diversity to observe whether curves are beginning to stabilise or not.”
I enjoyed reading the manuscript--very interesting historical perspective on the field of dinosaur paleontology. The reviewer has also provided an annotated manuscript as part of their review:
[bookmark: _GoBack]We thank the referee for their kind and constructive comments they have provided to strengthen this manuscript.  We have also incorporated all the suggested edits from the annotated manuscript.
