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Version 0:
Reviewer comments:
Referee #1

(Remarks to the Author)

A. Summary of the key results. The ms gives an account of a really exceptional accumulation of whale skeletons, in an
poorly explored area of the deep sea floor. These skeletons are mostly of beaked whales, a poorly known group, and
include both extant and extinct species. The oldest skeletons are dated as 5.3 million years old. Some skeletons are ‘active’
in that they support chemosynthetic communities and other bone specialists (e.g. Osedax); some are ‘inactive’ in the ‘reef
stage’, acting as hard substrates on the muddy seafloor.

B. Originality and significance: if not novel, please include reference. The results are novel and significant for quite a few
reasons: the location, the density on whale carcasses, the taxonomic elements (dominance by beaked whales), and the
number of novel invertebrate whale-fall species supported by the ‘active’ whale carcasses.

C. Data & methodology: validity of approach, quality of data, quality of presentation. All seems good to me, although | have
one question about the calculated skeleton accumulation rate in one part of the ms (see detailed comments below).

D. Appropriate use of statistics and treatment of uncertainties. All appropriate.

E. Conclusions: robustness, validity, reliability. All appropriate.

F. Suggested improvements: experiments, data for possible revision. None.

G. References: appropriate credit to previous work? Yes.

H. Clarity and context: lucidity of abstract/summary, appropriateness of abstract, introduction and conclusions. The ms reads
well. | have a few more detailed comments and questions (see below).

Minor comments:

Main text

Line 12. Adding ‘in this area’ before ‘comprises’ would clarify this sentence.

Line 30. Either ‘a different set of taxa’, or ‘different sets of taxa’.

Line 41. Is the Labuan Basin relevant, or could this sentence equally just end at faulting’?

Line 45. Which zone? Clarify by saying ‘The Diamantina Zone’ (if this is correct).

Line 81. See comment about chemosymbiosis below. Also, Thyasiridae should not be in italics.

Line 98-99. ‘led to the identification of..’, or ‘led us to identify...’

Line 145. | don’t quite understand the phrase ‘have been recorded’ in this sentence. Is it necessary?

Lines 149-151 and 185-186. Does this calculation include all the whale skeletons? If so the estimation of 10.93 million
carcasses would be over 5.3 million years, to include the oldest dated material. This would give an average accumulation
rate of 2.06 carcasses per year over the whole Diamantina Zone, which actually sounds quite low, and is counter to later
calculations on the number of ‘active’ carcasses (112, 500; line 215). Perhaps the authors could clarify.

Line 488. Typo. Abyssogena not Abyssinia.

Extended data

In Figure 1 Adipicola is identified. Is this the same as the mytilid in Figure 2b? In which case the latter could be identified as
such (as it seems to be in species 30 in the Extended Data Table 1, and also in the main text, line 81). Also, in Figure 2 text
chemosymbiotic should be one word. Finally, has chemosymbiosis actually been proven in the mytilid and thyasirid? Highly
likely for the mytilid, but some thyasisids do not have symbionts. Perhaps ‘putative chemosymbiotic bivalve species’ would
be better at this point.



Referee #2

(Remarks to the Author)

This is such an amazing and exciting publication. The sheer scale of this discovery is super-impressive and mind-boggling! |
only had a couple of trivial editorial comments. My biggest question is: Why did any bone survive on this deep ocean floor for
that long? It was my impression that bacterial colonization and their resulting metabolizing/dissolution of bone would pretty
much guarantee that bone would eventually completely disappear. | know that ziphiid bone is often osteosclerotic, but are
the bones that survive permineralized/fossilized without becoming entombed in sediment? Presumably permineralization
would help prevent or slow dissolution? | know of Bianucci et al’s description of ziphiids from off the coast of South
Africa...out would it be possible to include a paragraph in this publication explaining how/why bone can remain exposed and
seemingly mostly intact on the ocean floor for millions of years?

Summary of the key results: Yes, explicit.

Originality and significance: Yes, should have very broad interest given the scale/scope of this discovery.

Data & methodology: validity of approach, quality of data, quality of presentation: Appears to be of a very high caliber, and
their presentation is clear and concise.

Conclusions: robustness, validity, reliability: That there are an estimated 10.93 million carcasses on that seafloor is hard to
take in, the number is so high. Future work will validate or not. There were so many areas sampled that their conclusions
seem justified! Astounding really.

References: appropriate credit to previous work? References appear fine!

Clarity and context: lucidity of abstract/summary, appropriateness of abstract, introduction and conclusions: Yes, excellent
presentation and very well written ms.

The Extended Data is very good!

Line 15, change "ecosystem" to "ecosystems”

Line 65, this sentence seems to me to need a bit more context. Of all the whale falls that you observed/samples there were
only 5 in the sulfophilic stage?

A truly remarkable discovery!

Stephen J. Godfrey

Referee #3

(Remarks to the Author)
General comments:

This paper documents the important discovery of 9 modern whale falls (5 in the sulphophilic stage and 4 in the reef stage)
and hundreds of cetacean fossils at hadal depths over a large length (1200 km) of the Diamantina Fracture Zone in the
Indian Ocean. | congratulate the authors on collecting this extraordinary data set.

The modern sulphophilic whale-fall communities are the first reported from hadal depths, and in this region of the SE Indian
Ocean. The communities contain microbial mats and numerous apparently new species, including chemosymbiotic
bivalves, Osedax bone-eating worms, many other polychaetes, gastropods and crustaceans, as well as novel higher level
taxa for whale falls, specifically brittle stars and Xyloplax. These novel whale-fall sulphophilic species in a new region at
hadal depths provides new insights of major significance to whale-fall, and reducing habitat, ecology, connectivity, evolution
and biogeography. The figures, tables and video are well presented.

However, these modern results could be better placed in the current relevant literature, with more detailed presentation of
relationships to other whale falls and reducing habitats in the broader region, specifically in Extended Data Table 1. Also,
there must be an error in this table since the genus Silax is indicated to have been observed only by video (no collection
indicated), but GenBank accession numbers are indicated. Was this genus actually collected?

Relevant whale-fall papers not cited include:

Georgieva, M. N., Wiklund, H., Ramos, D. A., Neal, L., Glasby, C. J., & Gunton, L. M. (2023). The Annelid Community of a
Natural Deep-sea Whale Fall off Eastern Australia. Records of the Australian Museum, 75(3), 167-213.
https://doi.org/10.3853/1.2201-4349.75.2023.1800

Taviani, M., Montagna, P., Hosie, A.M., Castellan, G., Kemper, C., Foglini, F., McCulloch, M. and Trotter, J., 2024. Whale fall
chemosymbiotic communities in a southwest Australian submarine canyon fill a distributional gap. Heliyon, 10(8).

The documentation of four whale falls in the reef stage is also important because it demonstrates the broad occurrence of
this stage at hadal depths after the demise of Osedax and other bone eaters, and the presumed depletion of bone organic
material in the skeleton. While this reef stage has been observed in other regions (e.g., the abyssal Pacific), its existence
has remained controversial.

The discovery of >400 fossil cetaceans in the hadal zone of dating back 5.3 million years also is remarkable and seems very
significant to understanding cetacean, especially beaked whale, ecology and evolution. However, the importance of these
finds and their interpretations and implications, including the new species description of a beaked whale, must be evaluated
by other reviewers with expertise in paleontology, cetacean ecology/physiology, taxonomy and evolution.



The postulated mechanisms leading to the concentrations of modern and fossil whale falls (aside from enhanced mortality)
seem plausible, and it is good to see predictions of other oceanic regions which may show high concentrations of such
fossils, if these mechanisms are correct.

The extrapolations of data from 0.64 km2 to predict >100,000 modern whale falls and >10 million fossil cetaceans in the
14,000 km2 of the DFZ region are over ambitious. What are the assumptions behind these predictions (random distributions
across the 14,000 km2 region)? Were the HOV dive locations randomized or stratified across the region to allow regional
generalizations, or did they target particular geological features? There is no mention of any statistical sampling design
(random, stratified) to support general statements across the 14,000 km2 area. Nor is there mention of confidence limits.
These extrapolations are worth mentioning, along with any assumptions, but are very, very rough with huge confidence
limits (especially when extrapolating from n=5 to >100,000 whale-fall communities). Confidence limits could be calculated
from statistical distributions of random rare events, if assumptions are met.

Overall, the paper is well written but is quite telegraphic (brief) due to its very large scope (whale-fall ecology and
biodiversity; cetacean ecology/physiology, paleontology and evolution). The broad and exciting nature of the material would
make it of very broad interest in oceanography, whale-fall ecology, the biogeography of reducing habitats, cetacean
evolution and paleontology, and other areas. The authors also do a nice job of highlighting the potentially important
implications of these findings in the “Implications” section.

Ultimately, the modern whale-fall communities will merit more detailed treatment in more specialized publications to present
detailed identifications, as well as descriptions of new species and phylogenetic relationships, and comparisons of
community resemblance to whale falls from other regions and depths (e.g., detailed biogeographic analyses), but the short
format of Nature precludes full treatment here, especially if combined with paleo results. Publishing these initial findings in
Nature seems warranted due to the novel and exciting nature of the results.

Methods:

The methods for the modern whale-fall studies generally may be reasonable, but they are far too briefly explained. How
were macrofauna and megafauna distinguished and sampled? The methods for the extrapolations need better explanation
and the results require more conservative presentation. How was the total area survey (0.64 km2) estimated? How was the
absence of whale-fall species in the background sediments determined? Were collected specimens examined by taxonomic
experts or only barcoded? What specific papers were used for IDs of different taxa? Also, see specific comments below

Specific comments:

Lines 7-11. Change sentence beginning with “This area...” to: “This area represents the deepest and most extensive
accumulation of natural whale-fall communities and fossils reported in the scientific literature to date, with 5 modern
communities and 476 fossil cetaceans recorded.” The estimate of 10 million is very poorly constrained and too sensational
for the abstract.

Line 13:insert “in this region” after “whale falls”
Line 15: insert “some” before “deep”
Lin 29: add ref. 6 to refs. 8,9.

Line 59: image documentation of the ~480 fossil sites is warranted. Can these be made available online as an image
library?

Lines 76-79: Mention size difference between macrofauna and megafauna, and mention how they were separated. Also,
while many of the taxa mentioned in this paragraph occur on multiple whales, the vesicomyd and the two species of brittle
stars each occur on only a single whale fall (See Extended Data Table 1 ). This should be pointed out since these are not
recurrent species in a common whale-fall assemblage across this area. They may be site specific. Also, it would be good to
see (minimum) abundance counts on each whale fall for each species in Extended Data Table 1, rather than simple
presence indicated.

Line 80: | would suggest: “The majority of recovered taxa may be new to science.” Note that barcoding alone cannot
necessarily indicate if a species is new, since all deep-sea species described by morphotaxonomy have not yet been
barcoded. Granted, there may be a lot of cryptic speciation in the deep sea, but we are not at the point of discarding
morphotaxonomic descriptions. Ultimately, both barcoding and morphological comparisons are needed.

Line 81: say: “only the vesicomyid bivalve Abyssogena southwardae”

Line 185-187: If we accept the estimate of 10,000,000 whale falls over 5.3 million years to this 14,000 km2 area, this does
not necessarily imply a high mortality rate (only an average of two whale falls per year across a huge area). Also, most of the
ocean exceeds the diving depths of beaked whales so is there any reason to think that in the Diamatina FZ, beaked whales
are more likely to dive beyond their safe limits and sustain increased mortality? What may be remarkable here is not the
cetacean mortality rate, but rather the large area surveyed, the downslope accumulation of whale carcasses, and the high
fossil exposure rate, as discussed in lines 188-192.



Line 92: How was the absence of whale-fall species in the background sediments determined?

Line 205: add the word “apparently” as follows: “Isolation, imposed by extreme depth, apparently has facilitated the
development...”

Supplementary Table 1: Indicate whale falls in reef stage.

Recommendation: Based on modern whale fall components — requires significant revision (see comments above). Overall
acceptance will depend on review of the paleontological components. This paper is exciting and could be published in
Nature in its entirety, following revision, if the paleo results pass review, because of the complementary nature of the modern
and paleo results. However, | do think this paper may be better broken into two papers (modern and paleo components),
allowing expansion of the modern whale-fall analyses.

Version 1:
Reviewer comments:
Referee #1

(Remarks to the Author)
The authors have done a good job responding to the reviewers' comments. | have no further concerns.

Minor comment:
Lines 107 and 174. Andrews' beaked whale, not Andrews's (at least what | can glean from the internet).
Referee #2

(Remarks to the Author)

Perhaps because this represents my second time through the manuscript, wow, this version seemed so much easier to read
with no outstanding or lingering questions leftin my mind upon completion! It was so satisfying. | my first review, | was
concerned about the extrapolated numbers of potential specimens (which may prove to have been realistic) and as | recall
the method of preservation of the specimens, some for millions of years. Both of these have been amply addressed. For me,
it was an honor to have been asked to review this manuscript. | think this is a super-exciting discovery and | applaud the
authors for pursuing these beaked whales into this other worldly environment.

I only found one typo...line 47, | think "zone" ought to be capitalized.
I look forward to seeing this manuscript published.

Best,

Stephen J. Godfrey

Referee #3

(Remarks to the Author)

The authors have done a very nice job addressing all the comments in my initial review. It seems that they have also
addressed the comments of the other two reviewers as well. | recommend publication of this revised version as is. This will
make a very important and exciting contribution to the modern and fossil whale-fall scientific literature.

Signed,

Craig Smith
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Author’s responses re review
Nature manuscript (2026-01-02729)

We are most grateful to the editor and three reviewers for their careful and
constructive comments. We have fully addressed the concerns raised by all reviewers,
and substantially revised the manuscript for all comments. See our point-to-point
revision details below.

Editor:

Your manuscript, "A 5.3-million-year-old deep-sea whale necropolis in the
Diamantina Zone", has now been seen by three referees. You will see from their
comments below that while they find your work of great interest, some important
points are raised. We are very interested in the possibility of publishing your study in
Nature, but would like to consider your response to these concerns in the form of a
revised manuscript before we make a final decision on publication.

You will also need to make some editorial changes to your paper so that it is as brief
as possible and complies with our Guide to Authors. We also strongly suggest that
your revised manuscript has tracked changes, which is increasingly requested by
referees to aid in their re-review.

Response: The revised manuscript has tracked changes.

We would appreciate your careful attention to the following:

STATISTICS: When revising your manuscript, you should ensure that any statistical
analysis used is sound and that it conforms to Nature's guidelines). A collection of
articles explaining the basics of statistical analysis and advice on how to best present
it can be found here.

Response: N/A.

REPRODUCIBILITY: All of the checklists provided with the current submission
(Reporting summary, and Code and software checklist (if applicable)) should be
updated to reflect the revisions made and submitted with the revised manuscript.
Response: All checklists updated and resubmitted.

TITLE: Titles cannot exceed 75 characters (including spaces); they must not contain
punctuation.
Response: Conformed (71 characters; no punctuation).

SUMMARY PARAGRAPH: AIll Nature papers begin with a fully referenced
paragraph, typically no longer than 200 words, aimed at readers in other disciplines.
This paragraph starts with a 2- to 3-sentence, basic introduction to the field; continues
with a 1-sentence statement of the main findings starting 'Here we show' or an
equivalent phrase; and finally, concludes with 2 to 3 sentences putting the main
findings into general context so it is clear how the results described in the paper have
moved the field forward. A downloadable, annotated example is available here. In
some cases it may be necessary to exceed this limit modestly in order to explain
complex material for readers in other fields. The extra length, however, is for
introduction and context, and not for additional technical information.
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Response: Conformed (157 words; structure follows the guidelines).

MAIN TEXT: If further introductory material is necessary, the main text can begin
with up to 500 words of introduction expanding on the background to the work (some
overlap with the summary is acceptable), before proceeding to a concise, focused
account of the findings, and ending with 1 or 2 short paragraphs of discussion.
Sections are separated with subheadings (up to 40 characters including spaces) to aid
navigation.

Response: Conformed.

REFERENCES: As a guideline, most papers should include no more than 50 main
text references; additional references can be cited in (and listed after) the Methods
section, as detailed below.

Response: Conformed (50 main text references, 27 additional references).

FIGURE LEGENDS: These should be listed sequentially after the main text
references and not in the figure files; they should not exceed 300 words each. Each
legend should begin with a brief title for the whole figure and continue with a short
description of each panel and the symbols used. Each figure legend should contain,
for each panel where relevant, the following information:

* the exact sample size (n) for each experimental group/condition, given as a number,
not a range;

* a description of the sample collection allowing the reader to understand whether the
samples represent technical or biological replicates (including how many animals,
litters, cultures, etc);

* a statement of how many times the experiment shown was replicated,;

* definitions of statistical methods and measures:

* very common tests (e.g., t-test, simple Chi-square tests, Wilcoxon and Mann-
Whitney tests) can be identified by name only, but more complex techniques should
be described in the Methods;

* whether tests are one-sided or two-sided,;

* whether there are adjustments for multiple comparisons;

* the statistical test results (e.g., P values);

* the definition of ‘center values’ as median or average;

* the definition of error bars as s.d. or s.e.m.

Any descriptions too long for the figure legend should be included in the Methods
section; see here for further explanation.

Response: All conformed.

METHODS: After the main text figure legends there should be a section entitled
"Methods", which provides the full, step-by-step instructions that would allow other
researchers to replicate the results. The Methods section will not appear in print but
will appear online in the full-text HTML and PDF versions. The Methods section
should be written as concisely as possible but should contain all elements necessary to
allow interpretation and reproduction of the results. If there are additional references
in the Methods section, their numbering should continue from the last reference in the
main text, and they should be listed following the Methods section. Specialized
methods that require chemical structures, figures or tables, or methods requiring
equations, cannot be accommodated in the Methods section of the main text file. If
such information is part of the Methods, the entire Methods section must instead be
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included within a Supplementary Information text file.
Response: Conformed.

MAIN TEXT STATEMENTS: Several statements (which will not appear in print but
will appear online in the full-text HTML and PDF) are required after the Methods,
and before the Extended Data legends. First, there should be an Acknowledgements
section, listing grant/financial support. Next, we require a detailed Author
Contribution statement; the specific contributions of each author, particularly in terms
of which authors performed which specific experiments, must be listed. This is
followed by a Competing Interest statement. Financial or non-financial interests
should be noted here, as well as any patents; patent information should include at a
minimum what is covered by the patent and who submitted the patent application.
Finally, an Additional Information statement should include information regarding
reprints and permissions and name the author(s) to whom correspondence and
requests for materials should be addressed. For details of “"end note" style and an
example see here.

Response: All conformed.

DATA AND CODE AVAILABILITY STATEMENTS: All original research
manuscripts published in Nature Portfolio journals must include a Data availability
statement (DAS). This statement must make the conditions of access to the “minimum
dataset” that is necessary to interpret, verify and extend the research in the article,
transparent to readers. This minimum dataset may be provided through deposition in
public community/discipline-specific repositories, custom proprietary repositories for
certain types of datasets, or general repositories like Figshare, Zenodo and Dryad.
Providing large datasets in supplementary information is strongly discouraged and the
preferred approach is to make data available in repositories. More information on
Nature Portfolio’s reporting standards and preparing your Data availability statement
can be found here.

For all studies using custom code or mathematical algorithms that are deemed central
to the conclusions, a Code availability statement (CAS) must be included, indicating
whether and how the code or algorithm can be accessed, including any restrictions to
access. the CAS should be provided as a separate section after the DAS but before the
references. Code should be deposited in a DOI-minting repository such as Zenodo,
Gigantum or Code Ocean and cited in the reference list. We encourage you to manage
subsequent code versions and to use a license approved by the open source initiative.
Additional details can be found here.

Wherever possible the data used in the paper should be placed into a public data
repository or presented as Supplementary Information. If data can only be shared on
request, please explain why in the DAS and in the cover letter. The DAS must list
which data are included (e.g. by figure panels and data types) and mention any
restrictions on availability. If a dataset generated or analysed during the study is
publicly available and has a unique DOI, please include it in the reference list and cite
the dataset in the Methods. Accession numbers for any newly determined sequences,
structures, microarray or zoobank data; project IDs for MG-RAST data; accession
numbers for X-ray crystallographic coordinates and structure factor files; or
comparable NMR or cryoEM data, should be included only in the DAS.

Response: In this revision, we have deposited new original data to a public data
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repository, and now all related original data are fully transparent to readers. The newly
deposited data (1.8G) include in situ images of whale fossils and whale falls, and
microbial MAGs of the dominant bivalve symbionts, available in Science Data Bank
(https://doi.org/10.57760/sciencedb.28830) (Main text, Clean version, Line 518). For
peer review, the new dataset can be accessed here:
https://www.scidb.cn/en/anonymous/ekKFGN3p1.

DISPLAY ITEMS: We ask that you take stock of all the data that have been generated
throughout the review process and ensure that only the data most central to the
conclusions are presented in the main text figures. Although figures can be presented
within the text file during the review process, they must be removed from the final
text file and uploaded as separate individual files. Figures should be comprehensible
to readers in other or related disciplines and assist their understanding of the paper.
Figures should be as small and simple as is compatible with clarity. Main text figures
(but not Extended Data) must be provided in an editable format. Acceptable formats
include .ai, .cmx, .cdr, .doc, .eps, .pdf, .ppt, .ps, .psd, .svg and .xls; unacceptable
formats include .cvs, .gif, .jpg, .png and .tif. All panels of a figure should be logically
connected; each panel of a multipart figure should be sized so that the whole figure
can be reduced by the same amount and reproduced on the printed page at the
smallest size at which essential details are visible. For guidance, Nature's standard
figure sizes are 9, 12, or 18 cm wide; the maximum permitted height of a figure is 17
cm. All panels of figures must be on a single page and assembled into a rectangular
shape for publication; any essential alignments (parts horizontal, vertical, spacings of
stereo pairs, etc) should be indicated. Nature requests that authors of accepted
manuscripts contribute towards the total cost of reproduction of colour figures in
print. You will be charged a fee for the print reproduction of colour figures (see here
for cost information). Tables should be prepared using the Table menu in Microsoft
Word.

Response: All conformed.

FIGURE FORMATTING: Lettering in all figures (e.g., labelling of axes) should be in
uniform, sans-serif font, in lower-case type, and large enough to permit substantial
reduction for publication (the minimum font size permitted is 5 pt). Separate parts of a
figure are labelled a, b, etc. Units have a single space between the number and the
unit, and follow SI nomenclature or the nomenclature common to a particular field.
Thousands are separated by commas (1,000). Unusual units or abbreviations are
defined in the legend.

Response: Revised.

IMAGE PRESENTATION: Data figures are integrated into the main paper online. An
overview of the key features of this presentation may be found here. We strongly
encourage you to consult the guidelines. A discussion of our standards regarding how
images should be prepared and presented can be found here.

Response: Revised.

EXTENDED DATA: Extended Data do not appear in print but are included online
within the full-text HTML and integrated in the downloadable PDF. Extended Data
are an integral part of the paper, and only data that directly contribute to the main
message should be included. All Extended Data must be referred to in the main text,
and their legends should be listed sequentially at the end of the main text, not in the
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Extended Data files. The Extended Data should be assembled into a maximum of 10
A4 size, multi-panelled display items, submitted as individual files in .jpg, .tif or .eps
format only. They should be of the same quality as print figures, but there are
important differences in their formatting. More specific instructions can be found
here. We encourage authors who are describing complex processes to include a
schematic of the main finding as part of the Extended Data to aid readers unfamiliar
with the immediate discipline.

Response: All conformed.

SUPPLEMENTARY INFORMATION: Supplementary Information (SI) is online-
only, peer-reviewed material that is essential background to the study (e.g., large data
sets, more complex methods, and calculations), but which is too large or impractical,
or of interest only to a few specialists, to justify inclusion in the print version of the
paper (see here for further details). While SI should not typically contain data figures
(any figures additional to those appearing in the main text should be formatted as
Extended Data), we require that the raw, uncropped data for gels be presented as an Sl
figure (see below). Tables may be included in Sl, but only if they are unsuitable for
formatting as Extended Data (e.g., tables containing large data sets or raw data tables
that are best suited to Excel files). If a manuscript has Sl, each discrete item of the SI
(e.g., videos, tables) must be referred to at an appropriate point in the main
manuscript. We ask that you provide a word file entitled “SI Guide”, containing a
cover page with manuscript title and author information; a table of contents
(preferably with page numbers); and then any Sl text, notes, figures, and titles and
legends for any separate Sl files. Additional information can be found here.

Please pay careful attention to the formatting of the Sl because it is not subedited.
After the paper has been accepted, Sl files can only be amended for critical changes to
the scientific content, not for style.

Response: All conformed.

SOURCE DATA (GRAPHS): To increase transparency, we strongly encourage you to
provide, in spreadsheet form, the data underlying the graphical representations used in
the figures. In the case of all experiments presenting data from animal models, this is
a requirement and is not optional. This is in addition to our well-established data-
deposition policy for specific types of experiments and large datasets. Online readers
of the manuscript will be able to access the graphical source data directly from the
figure legend. Spreadsheets can only be submitted in .xls, .xIsx or .csv formats. One
file per figure is permitted. If there is a multi-panelled figure, the source data for each
panel should be clearly labeled in the file; alternatively the source data for a figure
can be included in multiple, clearly labeled sheets within an Excel file. File sizes of
up to 30 MB are permitted, but it is expected that the vast majority of graphical source
data files will be considerably smaller than this. When submitting these files with
your manuscript, you should select the "Source Data" file type and use the title field
in the file description tab to indicate the figure(s) to which the source data pertain.
Response: N/A.

RAW DATA (GELS): You must provide the original source images for all data
obtained by electrophoretic separation (e.g., EMSA, northern/Southern/western blots,
etc). The raw images must be assembled into a single .pdf or .tif file (multiple gels on
a single page is encouraged). The file should be uploaded as Supplementary Figure 1.

5/ 22



251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

The full scanned images must be in uncropped form and contain size/molecular
weight markers and loading controls. There should be an accurate indication of how
the gels were cropped for the final figure. Please clarify in the figure legends and raw
data files whether controls (such as beta-actin) were run on the same gel as loading
controls, or on separate gels as sample processing controls (see here). While the data
can be displayed in a relatively informal style, there must be a correspondence
between each source data image and a specific main text or Extended Data figure. The
main text or Extended Data figure legends should refer to the uncropped scans
explicitly (e.g., “For gel source data, see Supplementary Figure 1.”). For examples,
see here or here.

Response: N/A.

THIRD PARTY RIGHTS: Please identify any content used in your article, whether in
the main text, extended data or supplementary information, that comes from a third
party. This could include figures, tables, images, videos or text boxes that are
reproductions or adaptations of items that have previously been published elsewhere
and/or are owned by a third party. It also encompasses pictures taken by professional
photographers, maps and images downloaded from the internet. You must obtain the
right to use each of these items and provide evidence that you have these rights for
your paper. You will also need to give proper attribution to the copyright holders in
your paper. We ask that you fill out a Third party rights table and upload this with
your manuscript. You can find more information about third party rights here.
Response: We have removed the five previous reference images in Extended Data
Figs. 4 and 5 that come from third-party sources. As these images were not essential,
their removal has no impact on the results. Now no third-party content is included.

ORCID: As part of our efforts in improving transparency in authorship, we now
request that all authors identified as ‘corresponding author’ create and link their Open
Researcher and Contributor Identifier (ORCID) with their account on Nature's
manuscript tracking system prior to acceptance. ORCID helps the scientific
community achieve unambiguous attribution of all scholarly contributions. More
information and instructions on how to associate your ORCID and MTS accounts can
be found here. If you have any issues attaching an ORCID identifier to your MTS
account, please contact the Platform Support Helpdesk.

Response: Done.

When revising your paper:
* Include a point-by-point response to our referees and to any editorial suggestions;
Response: See this letter.

* Complete the Reporting summary;
Response: Completed.

* Complete the Code and software checklist (if applicable);
Response: N/A

* Ensure it complies with our format requirements.
Response: Complied.

We hope to receive your revised paper within four weeks. If you cannot send it within

6/ 22



301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350

this time, we will still be happy to reconsider your paper at a later date as long as
nothing similar has been accepted for publication at Nature or published elsewhere in
the meantime.

We look forward to hearing from you soon.
Yours sincerely

Dr Henry Gee

Senior Editor Biological Sciences

nature@nature.com

http://www.nature.com/nature

See Nature's new guide to authors at www.nature.com/nature/submit

Referees' comments:
Referee #1 (Remarks to the Author):

Comment 1:

A. Summary of the key results. The ms gives an account of a really exceptional
accumulation of whale skeletons, in an poorly explored area of the deep sea floor.
These skeletons are mostly of beaked whales, a poorly known group, and include both
extant and extinct species. The oldest skeletons are dated as 5.3 million years old.
Some skeletons are ‘active’ in that they support chemosynthetic communities and
other bone specialists (e.g. Osedax); some are ‘inactive’ in the ‘reef stage’, acting as
hard substrates on the muddy seafloor.

B. Originality and significance: if not novel, please include reference. The results are
novel and significant for quite a few reasons: the location, the density on whale
carcasses, the taxonomic elements (dominance by beaked whales), and the number of
novel invertebrate whale-fall species supported by the ‘active’ whale carcasses.

C. Data & methodology: validity of approach, quality of data, quality of presentation.
All seems good to me, although | have one question about the calculated skeleton
accumulation rate in one part of the ms (see detailed comments below).

D. Appropriate use of statistics and treatment of uncertainties. All appropriate.

E. Conclusions: robustness, validity, reliability. All appropriate.

F. Suggested improvements: experiments, data for possible revision. None.

G. References: appropriate credit to previous work? Yes.

H. Clarity and context: lucidity of abstract/summary, appropriateness of abstract,
introduction and conclusions. The ms reads well. | have a few more detailed
comments and questions (see below).

Response: Highly appreciated. See our detailed responses below.

Minor comments:

Main text

Comment 2: Line 12. Adding ‘in this area’ before ‘comprises’ would clarify this
sentence.

Response: Added.

Comment 3: Line 30. Either ‘a different set of taxa’, or ‘different sets of taxa’.
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Response: Revised as ‘different sets of taxa’.

Comment 4: Line 41. Is the Labuan Basin relevant, or could this sentence equally
just end at ‘faulting’?
Response: Deleted as requested.

Comment 5: Line 45. Which zone? Clarify by saying ‘The Diamantina Zone’ (if this
is correct).
Response: Clarified as suggested.

Comment 6: Line 81. See comment about chemosymbiosis below. Also, Thyasiridae
should not be in italics.
Response: Revised.

Comment 7: Line 98-99. ‘led to the identification of..’, or ‘led us to identify...’
Response: Revised as ‘led to the identification of...’.

Comment 8: Line 145. I don’t quite understand the phrase ‘have been recorded’ in
this sentence. Is it necessary?
Response: The phrase has been deleted.

Comment 9: Lines 149-151 and 185-186. Does this calculation include all the whale
skeletons? If so the estimation of 10.93 million carcasses would be over 5.3 million
years, to include the oldest dated material. This would give an average accumulation
rate of 2.06 carcasses per year over the whole Diamantina Zone, which actually
sounds quite low, and is counter to later calculations on the number of ‘active’
carcasses (112, 500; line 215). Perhaps the authors could clarify.

Response: We highly appreciate the reviewer for this comment. To maintain accuracy
and avoid potential bias from extrapolating our study-area data to the entire
Diamantina Zone, we retained only the whale-remains density based on our observed
seabed area using the manned submersible. We have removed the broader estimations
of accumulated fossil and active whale carcasses for the whole Diamantina Zone,
specifically deleting:

‘with an estimated total of 10.93 million carcasses accumulated on 14,400 km?
Diamantina Zone seafloor’ and ‘leading to an estimate of roughly 112,500 active
carcasses throughout the broader 14,400 km? Diamantina Zone seafloor’. (Clean
version, Lines 156, 227)

Comment 10: Line 488. Typo. Abyssogena not Abyssinia.
Response: Revised.

Comment 11: Extended data

In Figure 1 Adipicola is identified. Is this the same as the mytilid in Figure 2b? In
which case the latter could be identified as such (as it seems to be in species 30 in the
Extended Data Table 1, and also in the main text, line 81). Also, in Figure 2 text
chemosymbiotic should be one word. Finally, has chemosymbiosis actually been
proven in the mytilid and thyasirid? Highly likely for the mytilid, but some thyasisids
do not have symbionts. Perhaps ‘putative chemosymbiotic bivalve species’ would be
better at this point.

Response: Yes, Extended Data Figs 1 and 2b show the images of the same mytilid
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species in situ and in the laboratory, respectively. To maintain consistency, we have
revised ‘Mytilidae sp.” to Adipicola sp. in Extended Data Fig. 2. This species was
identified based on integrated morphological and molecular data. The term ‘chemo
symbiotic’ has been corrected to ‘chemosymbiotic’.

In this revision, we have added new data (Extended Data Fig. 2d) demonstrating that
all three bivalve species host symbionts. The new data shows the dominant microbial
symbionts in the gill tissues of these three bivalve species via metagenomic analysis.
Each species hosts a single sulphur-oxidising microbial symbiont, with relative
sequence-read abundance ranging from 71% to 81% (Extended Data Fig. 2d).

In the main text, the original sentence has been revised to ‘Three chemosymbiotic
bivalves (Adipicola sp., Abyssogena southwardae and Thyasiridae sp.) hosting
different sulphur-oxidising microbial symbionts (Extended Data Fig. 2) and ...’
(Clean version, Lines 84-86).

Referee #2 (Remarks to the Author):

Comment 1: This is such an amazing and exciting publication. The sheer scale of this
discovery is super-impressive and mind-boggling! | only had a couple of trivial
editorial comments.

Response: Highly appreciated.

Comment 2: My biggest question is: Why did any bone survive on this deep ocean
floor for that long? It was my impression that bacterial colonization and their resulting
metabolizing/dissolution of bone would pretty much guarantee that bone would
eventually completely disappear. | know that ziphiid bone is often osteosclerotic, but
are the bones that survive permineralized/fossilized without becoming entombed in
sediment? Presumably permineralization would help prevent or slow dissolution? |
know of Bianucci et al’s description of ziphiids from off the coast of South
Africa...but would it be possible to include a paragraph in this publication explaining
how/why bone can remain exposed and seemingly mostly intact on the ocean floor for
millions of years?

Response: Thank you for this thought-provoking question. Based on analysis of our
dive footage, we observe that the majority of identified fossils are partially buried
within the sediment. However, a subset is found completely exposed on hard
substrates, where they are often heavily encrusted with ferromanganese (Fe-Mn)
crusts. A key distinction between partly buried and exposed specimens is that the
partly buried fossilized bones appear denser and exhibit less Fe-Mn encrustation.
While a reducing, buried environment is typically considered more conducive to long-
term fossilization, several factors suggest that both buried and unburied bones are
routinely preserved in this deep-sea setting.

Firstly, the fossilized bones we observed are almost exclusively rostra, which
constitute the densest part of a beaked whale's skeleton. In certain species, particularly
the Blainville's beaked whale (Mesoplodon densirostris), the rostral bone density is
the highest known in the animal kingdom“. This near-complete compactness is
instrumental in resisting rapid degradation.

Additionally, the precipitation of ferromanganese oxides, which we have observed
forming an obvious envelope within and around many fossils, likely has a role in
promoting the long-term persistence of skeletal elements on the seafloor by isolating
the bones from the surrounding environment while further enhancing their robustness.
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Further, for buried bones, the localized chemical environment in pore water during
degradation of whales may also drive authigenic carbonate mineral precipitation and
facilitate the fossilization.

We have added a paragraph to explaining why bone can remain exposed on the ocean
floor for millions of years as follows:

‘The fossilized remains we observed are almost exclusively beaked whale rostra,
some of which have the highest bone density and mineral content among extant
vertebrates®. This high compactness likely inhibits rapid degradation, with long-term
preservation on the seafloor being further enhanced by the progressive accumulation
of ferromanganese oxides both within the bone matrix and on the outer bone surface.
The latter process isolates the skeletal elements from the surrounding environment
while increasing their robustness. For buried bones, additionally, authigenic carbonate
precipitation during the organic degradation may also facilitate fossil preservation’
(Clean version, Lines 197-204)

Comment 3: Summary of the key results: Yes, explicit.

Originality and significance: Yes, should have very broad interest given the
scale/scope of this discovery.

Data & methodology: validity of approach, quality of data, quality of presentation:
Appears to be of a very high caliber, and their presentation is clear and concise.
Response: Highly appreciated.

Comment 4: Conclusions: robustness, validity, reliability: That there are an estimated
10.93 million carcasses on that seafloor is hard to take in, the number is so high.
Future work will validate or not. There were so many areas sampled that their
conclusions seem justified! Astounding really.

Response: We highly appreciate the reviewer for this comment. To maintain accuracy
and avoid potential bias from extrapolating our study-area data to the entire
Diamantina Zone, we retained only the whale-remains density based on our observed
seabed area using the manned submersible. We have removed the broader estimations
of accumulated fossil and active whale carcasses for the whole Diamantina Zone,
specifically deleting (Clean version, Lines 156, 227):

‘with an estimated total of 10.93 million carcasses accumulated on 14,400 km?2
Diamantina Zone seafloor’ and ‘leading to an estimate of roughly 112,500 active
carcasses throughout the broader 14,400 km? Diamantina Zone seafloor’.

Comment 5: References: appropriate credit to previous work? References appear
fine!

Clarity and context: lucidity of abstract/summary, appropriateness of abstract,
introduction and conclusions: Yes, excellent presentation and very well written ms.
The Extended Data is very good!

Response: Many thanks.

Comment 6: Line 15, change "ecosystem” to "ecosystems™
Response: Revised.

Comment 7: Line 65, this sentence seems to me to need a bit more context. Of all the

whale falls that you observed/samples there were only 5 in the sulfophilic stage?
Response: We have extended the sentence (Lines 66—68):

10 / 22



501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550

‘At 6,789 m water depth, the Dordrecht Deep beaked whale carcass WF1, consisting
of three elongated vertebrae, hosts the deepest active whale fall community hitherto
recorded.’

Yes, only five whale falls we observed were in the sulfophilic stage.

Comment 8: A truly remarkable discovery!
Stephen J. Godfrey
Response: Highly appreciated.

Referee #3 (Remarks to the Author):
General comments:

Comment 1: This paper documents the important discovery of 9 modern whale falls
(5 in the sulphophilic stage and 4 in the reef stage) and hundreds of cetacean fossils at
hadal depths over a large length (1200 km) of the Diamantina Fracture Zone in the
Indian Ocean. | congratulate the authors on collecting this extraordinary data set.

The modern sulphophilic whale-fall communities are the first reported from hadal
depths, and in this region of the SE Indian Ocean. The communities contain microbial
mats and numerous apparently new species, including chemosymbiotic bivalves,
Osedax bone-eating worms, many other polychaetes, gastropods and crustaceans, as
well as novel higher level taxa for whale falls, specifically brittle stars and Xyloplax.
These novel whale-fall sulphophilic species in a new region at hadal depths provides
new insights of major significance to whale-fall, and reducing habitat, ecology,
connectivity, evolution and biogeography. The figures, tables and video are well
presented.

Response: Highly appreciated.

Comment 2: However, these modern results could be better placed in the current
relevant literature, with more detailed presentation of relationships to other whale falls
and reducing habitats in the broader region, specifically in Extended Data Table 1.
Also, there must be an error in this table since the genus Silax is indicated to have
been observed only by video (no collection indicated), but GenBank accession
numbers are indicated. Was this genus actually collected?

Response: We thank the reviewer for this valuable comment. We have added brief
taxonomic remarks (~650 words) below the Extended Data Table 1, to connect the
investigated whale falls to other whale falls and other reducing habitats (e.g.,
hydrothermal vents and cold seeps) worldwide.

Regarding Silax, specimens of this genus were indeed collected from Whale fall 5
(WF5). We have corrected the typo and carefully checked the entire table.

Comment 3: Relevant whale-fall papers not cited include:

Georgieva, M. N., Wiklund, H., Ramos, D. A., Neal, L., Glasby, C. J., & Gunton, L.
M. (2023). The Annelid Community of a Natural Deep-sea Whale Fall off Eastern
Australia.  Records of the  Australian  Museum, 75(3), 167-213.
https://doi.org/10.3853/j.2201-4349.75.2023.1800

Taviani, M., Montagna, P., Hosie, A.M., Castellan, G, Kemper, C., Foglini, F,
McCulloch, M. and Trotter, J., 2024. Whale fall chemosymbiotic communities in a
southwest Australian submarine canyon fill a distributional gap. Heliyon, 10(8).
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Response: Cited (reference 65, 66).

Comment 4: The documentation of four whale falls in the reef stage is also important
because it demonstrates the broad occurrence of this stage at hadal depths after the
demise of Osedax and other bone eaters, and the presumed depletion of bone organic
material in the skeleton. While this reef stage has been observed in other regions (e.g.,
the abyssal Pacific), its existence has remained controversial.

The discovery of >400 fossil cetaceans in the hadal zone of dating back 5.3 million
years also is remarkable and seems very significant to understanding cetacean,
especially beaked whale, ecology and evolution. However, the importance of these
finds and their interpretations and implications, including the new species description
of a beaked whale, must be evaluated by other reviewers with expertise in
paleontology, cetacean ecology/physiology, taxonomy and evolution.

Response: Highly appreciated. We notice that Reviewer #2, who signed his review
report, is a senior expert in cetacean palaeontology, ecology, taxonomy and evolution,
and has provided a thorough evaluation of these aspects.

Comment 5: The postulated mechanisms leading to the concentrations of modern and
fossil whale falls (aside from enhanced mortality) seem plausible, and it is good to see
predictions of other oceanic regions which may show high concentrations of such
fossils, if these mechanisms are correct.

The extrapolations of data from 0.64 km2 to predict >100,000 modern whale falls and
>10 million fossil cetaceans in the 14,000 km2 of the DFZ region are over ambitious.
What are the assumptions behind these predictions (random distributions across the
14,000 km2 region)?

Were the HOV dive locations randomized or stratified across the region to allow
regional generalizations, or did they target particular geological features? There is no
mention of any statistical sampling design (random, stratified) to support general
statements across the 14,000 km2 area. Nor is there mention of confidence limits.
These extrapolations are worth mentioning, along with any assumptions, but are very,
very rough with huge confidence limits (especially when extrapolating from n=5 to
>100,000 whale-fall communities). Confidence limits could be calculated from
statistical distributions of random rare events, if assumptions are met.

Response: We highly appreciate the reviewer for raising this comment. To maintain
accuracy and avoid potential bias from extrapolating our study-area data to the entire
Diamantina Zone, we retained only the whale-remains density based on our observed
seabed area using the manned submersible. We have removed the broader estimations
of accumulated fossil and active whale carcasses for the whole Diamantina Zone.
Concerning the seabed observation by the HOV, we added the following contents in
the Method (Clean version, Lines 435-443):

‘Thirty-two HOV surveys were conducted on the seafloor along the trench axis,
spanning over 1,200 km and distributing relatively evenly from the western to the
central and south-eastern regions. The estimated trench floor area is approximately
14,400 km?, calculated in Global Mapper by delineating the areal extent of the trench
bottom. The HOV video survey had a field of view of approximately 5 m in width,
calibrated using 10 cm laser scale points. The surveyed area was estimated from the
view width and the seafloor transect length recorded by the in situ footage. Each
transect was 2.4-5.5 km long (4.3 km on average), with a cumulative length of 127.72
km for all 32 dives, yielding a total surveyed area of approximately 0.64 kmz.’
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Comment 6: Overall, the paper is well written but is quite telegraphic (brief) due to
its very large scope (whale-fall ecology and biodiversity; cetacean
ecology/physiology, paleontology and evolution). The broad and exciting nature of
the material would make it of very broad interest in oceanography, whale-fall ecology,
the biogeography of reducing habitats, cetacean evolution and paleontology, and other
areas. The authors also do a nice job of highlighting the potentially important
implications of these findings in the “Implications” section.

Response: Highly appreciated.

Comment 7: Ultimately, the modern whale-fall communities will merit more detailed
treatment in more specialized publications to present detailed identifications, as well
as descriptions of new species and phylogenetic relationships, and comparisons of
community resemblance to whale falls from other regions and depths (e.g., detailed
biogeographic analyses), but the short format of Nature precludes full treatment here,
especially if combined with paleo results. Publishing these initial findings in Nature
seems warranted due to the novel and exciting nature of the results.

Response: Highly appreciated.

Methods:

Comment 8: The methods for the modern whale-fall studies generally may be
reasonable, but they are far too briefly explained. How were macrofauna and
megafauna distinguished and sampled? The methods for the extrapolations need better
explanation and the results require more conservative presentation.

Response: When working on board, we treated all animal specimens as fauna
samples. We did not distinguish the macrofauna and megafauna specimens.
Concerning the sampling method, we add the following details in the Method (Lines
447-452):

‘The whale-fall bones in the sulfophilic stage were collected using the arms and kept
in the biobox. Some associated free-living whale-fall fauna species like gastropods,
squat lobsters and brittle stars, were collected using the slurp sampler mounted on the
submersible. Upon retrieval of the submersible, the whale bones and associated
specimens were immediately sorted, fixed and registered in the ship's laboratory.’

We have deleted the extrapolation of whale fossil densities of the whole Diamantina
Zone (Clean version, Lines 156, 227).

Comment 9: How was the total area survey (0.64 km2) estimated?
Response: Please see our response to Comment 5.

Comment 10: How was the absence of whale-fall species in the background
sediments determined?

Response: Except for whale-fall species, we conducted routine collections of
sediment-dwelling fauna during each dive. The absence of whale-fall species, which
appear to be endemic to the sulphophilic whale falls in the Diamantina Zone, is
therefore evident. For example, brittle star species from the whale falls and the
surrounding sediments are distinctly different (Lines 90-95).

Comment 11: Were collected specimens examined by taxonomic experts or only
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barcoded? What specific papers were used for IDs of different taxa? Also, see specific
comments below

Response: The collected specimens were examined by taxonomic experts, including
several co-authors and consulted specialists from different biological groups. In the
resubmission, we have listed the names of eight consulted experts in the
Acknowledgements.

We adopted an integrative approach combining morphological and molecular data,
which is widely used for specimen identification. During the initial submission, in
addition to depositing DNA barcodes in GenBank, we also archived the
morphological data for all 35 species of the whale-fall communities in MorphoBank
(https://morphobank.org/permalink/?P6064). Now these morphological data can be
accessed for peer review at: https://www.morphobank.org/users/login

Email address or Project ID: 6064

Password: hadal

The main specific papers we used for identification of different taxa are listed in the
Appendix.

Specific comments:

Comment 12: Lines 7-11. Change sentence beginning with “This area...” to: “This
area represents the deepest and most extensive accumulation of natural whale-fall
communities and fossils reported in the scientific literature to date, with 5 modern
communities and 476 fossil cetaceans recorded.” The estimate of 10 million is very
poorly constrained and too sensational for the abstract.

Response: We agree with the reviewer and have revised as suggested (Line 7).

Comment 13: Line 13: insert “in this region” after “whale falls”
Response: Inserted.

Comment 14: Line 15: insert “some” before “deep”
Response: Inserted.

Comment 15: Lin 29: add ref. 6 to refs. 8,9.
Response: Added.

Comment 16: Line 59: image documentation of the ~480 fossil sites is warranted.
Can these be made available online as an image library?

Response: We have deposited the image documentation of the ~480 fossil sites as
well as the five whale fall sties to a public data repository. It is available in Science
Data Bank (https://doi.org/10.57760/sciencedb.28830). (Line 518)

It is temporarily confidential before the publication. For peer review, it can be
accessed here: https://www.scidb.cn/en/anonymous/ekFGN3pL1.

Comment 17: Lines 76-79: Mention size difference between macrofauna and
megafauna, and mention how they were separated. Also, while many of the taxa
mentioned in this paragraph occur on multiple whales, the vesicomyd and the two
species of brittle stars each occur on only a single whale fall (See Extended Data
Table 1). This should be pointed out since these are not recurrent species in a common

14 / 22


https://morphobank.org/permalink/?P6064
https://doi.org/10.57760/sciencedb.28830).%20(Line

701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
17
718
719
720
721
722
723
724
125
726
27
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
47
748
749
750

whale-fall assemblage across this area. They may be site specific. Also, it would be
good to see (minimum) abundance counts on each whale fall for each species in
Extended Data Table 1, rather than simple presence indicated.

Response: We have mentioned the size different for macrofauna (over 0.5 mm in size)
and megafauna (over several centimetres in size) when firstly used in the main text
(Lines 73, 78).

In the main text, we have added one sentence: ‘The different faunal composition of
the studied whale falls may be attributable to their sites, successional stages or carcass
sizes’ (Lines 100, 101).

We have added the abundance counts for each species of each whale fall according to
in situ imagery in a new table (Supplementary Table 2). We updated the counting
method in the Method section (Lines 476-487).

Comment 18: Line 80: I would suggest: “The majority of recovered taxa may be new
to science.” Note that barcoding alone cannot necessarily indicate if a species is new,
since all deep-sea species described by morphotaxonomy have not yet been barcoded.
Granted, there may be a lot of cryptic speciation in the deep sea, but we are not at the
point of discarding morphotaxonomic descriptions. Ultimately, both barcoding and
morphological comparisons are needed.

Response: Revised as suggested, and we also added ‘integrating morphological data’
at the end of this sentence (Lines 83, 84).

Comment 19: Line 81: say: “only the vesicomyid bivalve Abyssogena southwardae”
Response: Revised as suggested.

Comment 20: Line 185-187: If we accept the estimate of 10,000,000 whale falls over
5.3 million years to this 14,000 km? area, this does not necessarily imply a high
mortality rate (only an average of two whale falls per year across a huge area). Also,
most of the ocean exceeds the diving depths of beaked whales so is there any reason
to think that in the Diamatina FZ, beaked whales are more likely to dive beyond their
safe limits and sustain increased mortality? What may be remarkable here is not the
cetacean mortality rate, but rather the large area surveyed, the downslope
accumulation of whale carcasses, and the high fossil exposure rate, as discussed in
lines 188-192.

Response:

We highly appreciate this thoughtful comment and agree that the estimated number
should not be interpreted as evidence of high mortality. The text has been revised to
remove this ‘high mortality rate’ inference. In light of previous research indicating
that deep foraging may predispose whales to fatal exhaustion or decompression
sickness, we discuss this as a potential contributing factor for beaked whale’s death.
The revised paragraph is provided below (Lines 181-191):

‘Natural mortality, combined with the inherent risks of deep diving, likely contributes
to the accumulation of beaked whale remains in the seafloor of this zone. These
beaked whales possess extraordinary physiological adaptations for deep diving,
routinely reaching depths over 1,000 meters and holding their breath for more than a
hour®-%. The maximum dive depth for beaked whales is estimated between 3,000—
4,000 meters based on lung collapse and oxygen storage3*8. Thus, foraging at depths
exceeding 4,000 m would be too physiologically taxing for beaked whales and may
heighten the risk of fatal exhaustion®*=° or decompression sickness®’. Ultimately, the
V-shaped topography of the Diamantina Zone may further contribute to this
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accumulation by funnelling and concentrating the sinking carcasses caused by natural
and accidental mortality onto the seafloor.’

Comment 21: Line 92: How was the absence of whale-fall species in the background
sediments determined?

Response: Except for whale-fall species, we conducted routine collections of
sediment-dwelling fauna during each dive. The absence of whale-fall species, which
appear to be endemic to the sulphophilic whale falls in the Diamantina Zone, is
therefore evident. For example, brittle stars from the whale falls and the surrounding
sediments are distinctly different (Lines 90-95).

Comment 22: Line 205: add the word “apparently” as follows: “Isolation, imposed
by extreme depth, apparently has facilitated the development...”
Response: Added.

Comment 23: Supplementary Table 1: Indicate whale falls in reef stage.
Response: We have added a column in Supplementary Table 1 to show all whale fall
stages including the reef stage.

Comment 24: Recommendation: Based on modern whale fall components — requires
significant revision (see comments above). Overall acceptance will depend on review
of the paleontological components. This paper is exciting and could be published in
Nature in its entirety, following revision, if the paleo results pass review, because of
the complementary nature of the modern and paleo results. However, | do think this
paper may be better broken into two papers (modern and paleo components), allowing
expansion of the modern whale-fall analyses.

Response: We sincerely thank you for your recommendation. We prefer to publish
these findings in one paper.

Appendix: References used for identification whale-fall fauna

(Referee #3 Comment 11)

Jellyfish

Lindsay, D. J. & Hunt, J. C. Biodiversity in midwater cnidarians and ctenophores:
submersible-based results from deep-water bays in the Japan Sea and north-
western Pacific. J. Mar. Biol. Assoc. U. K. 85, 503-517 (2005).

Ford, M., Bezio, N. & Collins, A. Duobrachium sparksae (incertae sedis Ctenophora
Tentaculata Cydippida): A new genus and species of benthopelagic ctenophore
seen at 3,910 m depth off the coast of Puerto Rico. Plankton Benthos Res. 15,
296-305 (2020).

Sea anemone

Daly, M. & Gusmao, L. The first sea anemone (Cnidaria, Anthozoa, Actiniaria) from a
whale fall. J. Nat. Hist. 41, 1-11 (2007).

Daly, M., Chaudhuri, A., Gusmdo, L. & Rodriguez, E. Phylogenetic relationships
among sea anemones (Cnidaria: Anthozoa: Actiniaria). Mol. Phylogenet. Evol.
48, 292-301 (2008).

Goffredi, S. K. et al. Mixotrophic chemosynthesis in a deep-sea anemone from
hydrothermal vents in the Pescadero Basin, Gulf of California. BMC Biol. 19, 8
(2021).

Rodriguez, E. et al. Hidden among sea anemones: the first comprehensive
phylogenetic reconstruction of the order Actiniaria (Cnidaria, Anthozoa,
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Hexacorallia) reveals a novel group of hexacorals. PIOS ONE, 9, €96998 (2014).

Polychaeta

Bergamo, G. et al. Revealing a new eyeless Nereis (Nereididae: Annelida) clade from
deep-sea organic falls. Zool. J. Linn. Soc. 201, 1-31 (2024).

Eilertsen, M. H. et al. Genetic connectivity from the Arctic to the Antarctic:
Sclerolinum contortum and Nicomache lokii (Annelida) are both widespread in
reducing environments. Sci. Rep. 8, 4810 (2018).

Georgieva, M. N. et al. A chemosynthetic weed: the tubeworm Sclerolinum contortum
is a bipolar, cosmopolitan species. BMC Evol. Biol. 15, 280 (2015).

Georgieva, M. N. et al. The annelid community of a natural deep-sea whale fall off
eastern Australia. Rec. Aust. Mus. 75, 167-213 (2023).

Kobayashi, G., Goto, R., Takano, T. & Kojima, S. Molecular phylogeny of
Maldanidae (Annelida): multiple losses of tube-capping plates and evolutionary
shifts in habitat depth. Mol. Phylogenet. Evol. 127, 332-344 (2018).

Kongsrud, J. A., & Rapp, H. T. . Nicomache (Loxochona) lokii sp. nov. (Annelida:
Polychaeta: Maldanidae) from the Loki’s Castle vent field: an important structure
builder in an Arctic vent system. Polar Biol. 35, 161-170(2012).

Miura, T. Nicomache otai, new species (Polychaeta: Maldanidae) collected from the
Hatsushima cold-seep in Sagami Bay. Proc. Biol. Soc. Wash. 104, 159-165
(1991).

Morineaux, M., Nishi, E., Ormos, A. & Mouchel, O. A new species of
Phyllochaetopterus (Annelida: Chaetopteridae) from deep-sea hydrothermal
Ashadze-1 vent field, Mid-Atlantic Ridge: taxonomical description and partial
COI DNA sequence. Cah. Biol. Mar. 51, 239-248 (2010).

Nishi, E. & Rouse, G. W. First whale fall chaetopterid; a gigantic new species of
Phyllochaetopterus (Chaetopteridae: Annelida) from the deep sea off California.
Proc. Biol. Soc. Wash. 126, 287-298 (2014).

Rangani, E. Systematics of deep-sea Nereididae (Annelida) from vents, seeps &
whalefalls. MSc thesis, Univ. California San Diego (2023).

Rouse, G. W., Goffredi, S. K. & Vrijenhoek, R. C. Osedax: bone-eating marine worms
with dwarf males. Science, 305, 668-671 (2004).

Rouse, G. W., Wilson, N. G., Worsaae, K. & Vrijenhoek, R. C. A dwarf male reversal
in bone-eating worms. Curr. Biol. 25, 236-241 (2015).

Rouse, G. W. & Goffredi, S. K. Osedax (Siboglinidae: Annelida) utilizes shark teeth
for nutrition. J. Mar. Biol. Assoc. U. K. 103, e35 (2023).

Villalobos-Guerrero, T. F. et al. A remarkable new deep-sea nereidid (Annelida:
Nereididae) with gills. PLOS ONE 19, e0297961 (2024).

Wang, Y., Zhou, Y., Zhang, D. & Wang, C. Are maldanids from deep-sea reduced
habitats closely related? Implications of a new wood-fall species of Nicomache
from the South China Sea. Front. Mar. Sci. 11, 1401688 (2024).

Echiura

Biseswar, R. Report on deep-sea bonelliids (Echiura) from the East Equatorial
Atlantic Ocean. Zoosystema 32, 139-154 (2010).

Maiorova, A. S. & Adrianov, A. V. Deep-sea spoon worms (Echiura) from the Sea of
Okhotsk and the adjacent slope of the Kuril-Kamchatka Trench. Deep Sea Res. 11
154, 177-186 (2018).

Brittle star

Boschen, R. E., Tyler, P. A. & Copley, J. T. Distribution, population structure,
reproduction and diet of Ophiolimna antarctica (Lyman, 1879) from Kemp
Caldera in the Southern Ocean. Deep Sea Res. 11 92, 27-35 (2013).
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Okanishi, M., Kato, M., Watanabe, H. K., Chen, C. & Fujita, T. Large populations of
two new species of Ophiambix (Echinodermata, Ophiuroidea) discovered on
Japanese hot vents and cold seeps. Raffles Bulletin of Zoology, 68, 196-213
(2020).

Xyloplax

Baker, A. N., Rowe, F. W., & Clark, H. E. A new class of Echinodermata from New
Zealand. Nature 321, 862-864 (1986).

Janies, D. & Mooi, R. Xyloplax is an asteroid. In Echinoderm research, 311-316
(1998).

Payne, C. Y. et al. Xyloplax princealberti (Asteroidea, Echinodermata): a new species
that is not always associated with wood falls. Diversity, 15, 1212 (2023).

Mah, C. L. A new species of Xyloplax (Echinodermata: Asteroidea:
Concentricycloidea) from the northeast Pacific: comparative morphology and a
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Rowe, F. W. E., Baker, A. N. & Clark, H. E. S. The morphology, development and
taxonomic status of Xyloplax Baker, Rowe and Clark (Echinodermata:
Concentricycloidea), with the description of a new species. Proc. R. Soc. Lond. B
233, 431-459 (1988).

Holothuria

Amaro, T. et al. The trophic biology of the holothurian Molpadia musculus:
implications for organic matter cycling and ecosystem functioning in a deep
submarine canyon. Biogeosciences 7, 2419-2432 (2010).

Thandar, A. S. New species and a new record of sea cucumbers from deep waters of
the South African temperate region (Echinodermata: Holothuroidea). Zootaxa
2013, 30-42 (2009).

Squat lobster

Macpherson, E. & Segonzac, M. Species of the genus Munidopsis (Crustacea,
Decapoda, Galatheidae) from the deep Atlantic Ocean, including cold-seep and
hydrothermal vent areas. Zootaxa, 1095, 1-60 (2005).

Schnabel, K. E. The marine fauna of New Zealand: Squat lobsters (Crustacea,
Decapoda, Chirostyloidea). NIWA Biodiversity Memoir, 132 (2020).

Rodriguez-Flores, P. C., Seid, C. A., Rouse, G. W. & Giribet, G. Cosmopolitan abyssal
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Rodriguez-Flores, P. C., Ambler, J. W. & Nizinski, M. S. Integrative taxonomy reveals
a new species of deep-sea squat lobster (Galatheoidea, Munidopsidae) from cold
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Amphipod

Barnard, J. L. & Ingram, C. Lysianassoid Amphipoda (Crustacea) from deep-sea
thermal vents. Smithsonian Institution Press (1990).

Berge, J. & Vader, W. Revision of the amphipod (Crustacea) family Stegocephalidae.
Zool. J. Linn. Soc. 133, 531-592 (2001).
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Stegocephalidae: Stegocephalinae) species, with implications for the phylogeny
and classification of the two genera Pseudo and Schellenbergia. Deep Sea Res. Il
51, 1709-1716 (2004).

18 / 22



901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950

Berge, J. & Vader, W. Atlantic and Mediterranean species of the genus Andaniexis
Stebbing (Amphipoda: Stegocephalidae). J. Nat. Hist. 31, 1429-1455 (1997).
Kilgallen, N. M. & Lowry, J. K. The Tryphosa group (Crustacea: Amphipoda:
Lysianassoidea: Lysianassidae: Tryphosinae). Zootaxa, 3768, 501-545 (2014).
Kilgallen, N. M. & Lowry, J. K. A review of the scopelocheirid amphipods (Crustacea,
Amphipoda, Lysianassoidea), with the description of new taxa from Australian

waters. Zoosyst. Evol. 91, 1-43 (2015).

Li, J., Liao, Y., Li, J. & He, L. The complete mitochondrial genome of the deep-sea
amphipod Eurythenes magellanicus (Crustacea: Amphipoda: Lysianassidae).
Mitochondrial DNA B 5, 337-339 (2020).

Lincoln, R. J. & MH, Thurston. Valettietta, a new genus of deep-sea amphipod
(Gammaridea: Lysianassidae) with descriptions of two new species from the
North Atlantic Ocean. Bull. Br. Mus. Nat. Hist. Zool. 44, 85-101 (1983).

Lowry, J. K.& Stoddart, H. E. The new deep-sea families Cebocaridae fam. nov.,
Cyclocaridae fam. nov. and Thoriellidae fam. nov. (Crustacea: Amphipoda:
Lysianassoidea). Zootaxa, 2747, 53-68 (2011).

Narahara-Nakano, Y., Nakano, T. & Tomikawa, K. Deep-sea amphipod genus
Eurythenes from Japan, with a description of a new Eurythenes species from off
Hokkaido (Crustacea: Amphipoda: Lysianassoidea). Mar. Biodivers. 48, 603—-620
(2018).

Ritchie, H., Jamieson, A. J. & Piertney, S. B. Phylogenetic relationships among hadal
amphipods of the Superfamily Lysianassoidea: Implications for taxonomy and
biogeography. Deep Sea Res. | 105, 119-131 (2015).

Senna, A. R. & Serejo, C. S. A new deep-sea species of Stephonyx (Lysianassoidea:
Uristidae) from off the central coast of Brazil. Nauplius, 15, 7-14 (2007).

Siqueira, S. G. L. & Serejo, C. S. Cheirimedon foscae sp. nov. (Amphipoda:
Lysianassidae: Tryphosinae) from the deep sea Campos Basin, Southwestern
Atlantic Ocean. Zootaxa, 3873, 145-154 (2014).

Sorrentino, R., Moraes, E. E. & Senna, A. R. Four new species of Lysianassidae Dana,
1849 (Crustacea: Amphipoda) From Northeastern Brazilian coast. Zootaxa, 4585,
1-26 (2019).

Caprellidae

Guerra-Garcia, J. M. Identification guide to British caprellids. NMBAQC (2012).

Guerra-Garcia, J. M. & Garcia-Gémez, J. C. A new species of Caprella (Amphipoda,
Caprellidae) from deep sea waters. Crustaceana 76, 581-590 (2003).

Guerra-Garcia, J. M. Two new species of deep-water caprellids (Crustacea:
Amphipoda) from northeastern Brazil. Cah. Biol. Mar. 44, 171-184 (2003).

Guerra Garcia, J. M. Deep-sea Caprellidea (Crustacea, Amphipoda) from Azores with
the description of three new species. Zoosystema, 26, 235-262 (2004).

Guerra-Garcia, J. M. & Ahyong, S. T. A new genus and two new species of
Caprellidae (Crustacea: Amphipoda) from mesophotic and deep-sea waters of
Australia. Rec. Aust. Mus. 72, 45-62 (2020).

Ito, A., Wada, H. & Aoki, M. N. Phylogenetic analysis of caprellid and corophioid
amphipods (Crustacea) based on the 18S rRNA gene, with special emphasis on
the phylogenetic position of Phtisicidae. Biol. Bull. 214, 176-183 (2008).

Kireev, P. A, Golovan, O. A. & Sharina, S. N. First record of the family Caprellidae
(Amphipoda: Senticaudata) from the abyssal zone of the Bering Sea with
description of a new species of Cercops. Deep Sea Res. 11 208, 105238 (2023).

Kireev, P. A. & Golovan, O. A. New data on the Caprellidae (Amphipoda:
Senticaudata) from the Koryak slope of the Bering Sea with description of

19 / 22



951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000

Liropus beringi sp. nov. Mar. Biodivers. 54, 28 (2024).

Laubitz, D. R. & Mills, E. L. Deep-sea Amphipoda from the western North Atlantic
Ocean. Caprellidea. Canadia. J. Zool. 50, 371-383 (1972).

Mauro, F. D. M. & Serejo, C. S. The family Caprellidae (Amphipoda: Caprelloidea:
Caprellidae) from Campos Basin, southwestern Atlantic, with a key of species
occurring in Brazil. Zootaxa, 4006, 103-127 (2015).

Sea spider

Utinomi, H. Nymphon chaetochir n. sp., a new deepsea Pycnogonid from Chatham
Rise, East of New Zealand. J. R. Soc. N. Z. 1, 197-202 (1971).

Child, C. A. Deep-sea Pycnogonida from the North and South Atlantic basins.
Smithson. Contrib. Zool. 349, 1-54 (1982).

Gastropod

Criscione, F,, Hallan, A., Puillandre, N. & Fedosov, A. Where the snails have no name:
a molecular phylogeny of Raphitomidae (Neogastropoda: Conoidea) uncovers
vast unexplored diversity in the deep seas of temperate southern and eastern
Australia. Zool. J. Linn. Soc. 191, 961-1000 (2021).

Fraussen, K. & Hadorn, R. Phaenomenella, a new genus of deep-water buccinid
(Gastropoda: Buccinidae) with the description of a new species from Taiwan.
Novapex, 7, 103—109 (2006).

Hallan, A., Criscione, F., Fedosov, A. & Puillandre, N. Few and far apart: integrative
taxonomy of Australian species of Gladiobela and Pagodibela (Conoidea:
Raphitomidae) reveals patterns of wide distributions and low abundance.
Invertebr. Syst. 35, 181-202 (2021).

Harasewych, M. G. & Kantor, Y. I. The Deep-Sea Buccinoidea (Gastropoda:
Neogastropoda) of the Scotia Sea and adjacent abyssal plains and trenches.
Nautilus 118, 1-42 (2004).

Hasegawa, K. et al. A new gastropod associated with a deep-sea whale carcass from
Sdo Paulo Ridge, Southwest Atlantic. Zootaxa 4568, 347-356 (2019).

Iguchi, A. et al. Molecular phylogeny of the deep-sea Buccinum species (Gastropoda:
Buccinidae) around Japan: Inter-and intraspecific relationships inferred from
mitochondrial 16SrRNA sequences. Mol. Phylogenet. Evol. 44, 1342-1345
(2007).

Johnson, S. B. et al. Rubyspira, new genus and two new species of bone-eating deep-
sea snails with ancient habits. Biol. Bull. 219, 166-177 (2010).

Plouviez, S., Jacobson, A., Wu, M. & Van Dover, C. L. Characterization of vent fauna
at the Mid-Cayman Spreading Center. Deep Sea Res. | 97, 124-133 (2015).
Souza, B. H., Passos, F. D., Shimabukuro, M. & Sumida, P. Y. An integrative
approach distinguishes three new species of Abyssochrysoidea (Mollusca:
Caenogastropoda) associated with organic falls of the deep south-west Atlantic.

Zool. J. Linn. Soc. 191, 748-771 (2021).

Sysoev, A. V. Two new species of Phymorhynchus (Gastropoda, Conoidea, Conidae)
from the hydrothermal vents. Ruthenica 5, 17-26 (1995).

Vaux, F., Crampton, J. S., Marshall, B. A., Trewick, S. A. & Morgan-Richards, M.
Geometric morphometric analysis reveals that the shells of male and female
siphon whelks Penion chathamensis are the same size and shape. Molluscan Res.
37,194-201 (2017).

Zhang, S. & Zhang, S. A new species of the genus Phymorhynchus (Neogastropoda:
Raphitomidae) from a hydrothermal vent in the Manus Back-Arc Basin. Zootaxa
4300, 441-444 (2017).

Zou, S., Li, Q. & Kong, L. Additional gene data and increased sampling give new

20 / 22



1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050

insights into the phylogenetic relationships of Neogastropoda, within the
caenogastropod phylogenetic framework. Mol. Phylogenet. Evol. 61, 425-435
(2011).

Bivalve

van der Heijden, K., Petersen, J. M., Dubilier, N. & Borowski, C. Genetic
connectivity between north and south Mid-Atlantic Ridge chemosynthetic
bivalves and their symbionts. PLOS ONE 7, e39994 (2012).

Krylova, E. M., Sahling, H. & Janssen, R. Abyssogena: a new genus of the family
Vesicomyidae (Bivalvia) from deep-water vents and seeps. J. Molluscan Stud. 76,
107-132 (2010).

Krylova, E. M. & Sahling, H. Vesicomyidae (Bivalvia): current taxonomy and
distribution. PLOS ONE 5, 9957 (2010).

LaBella, A. L., Van Dover, C. L., Jollivet, D. & Cunningham, C. W. Gene flow
between Atlantic and Pacific Ocean basins in three lineages of deep-sea clams
(Bivalvia: Vesicomyidae: Pliocardiinae) and subsequent limited gene flow within
the Atlantic. Deep Sea Res. 11 137, 307-317 (2017).

Perez, M. et al. Divergent paths in the evolutionary history of maternally transmitted
clam symbionts. Proc. R. S. B 289 (2022).

Oliver, P. G. & Chen, C. Revision of the generic placement of two hadal bivalves
(Bivalvia: Thyasiridae) from the Japan Trench, with the introduction of a new
genus, Tartarothyas. J. Conchol. 45, 35-50 (2024).

Payne, C. M. & Allen, J. A. The morphology of deep-sea Thyasiridae (Mollusca:
Bivalvia) from the Atlantic Ocean. Phil. Trans. R. Soci. Lond. 334, 481-562
(1991).

Keuning, R., Schander, C., Kongsrud, J. A. & Willassen, E. Ecology of twelve species
of Thyasiridae (Mollusca: Bivalvia). Mar. Pollut. Bull. 62, 786-791 (2011).
Taylor, J. D. & Glover, E. A. Functional anatomy, chemosymbiosis and evolution of

the Lucinidae. Geol. Soc. Lond. Spec. Publ. 177, 207-225 (2000).

Yang, M., Li, B., Gan, Z., Dong, D. & Li, X. A new chemosymbiotic bivalve species
of the genus Acharax Dall, 1908 (Bivalvia, Solemyida, Solemyidae) from the
Haima cold seep of the South China Sea. ZooKeys 1198, 185 (2024).

Fontanez, K. M. & Cavanaugh, C. M. Phylogenetic relationships of hydrothermal
vent mussels (Bathymodiolinae) and their symbionts. Mar. Ecol. Prog. Ser. 474,
147-154 (2013).

Fujiwara, Y. et al. Three-year investigations into sperm whale-fall ecosystems in
Japan. Mar. Ecol. 28, 219-232 (2007).

Jenkins, R. G, Kaim, A., Amano, K., Sakurai, K. & Matsubara, K. A new Miocene
whale-fall community dominated by the bathymodiolin mussel Adipicola from
the Hobetsu area, Hokkaido, Japan. Paleontol. Res. 22, 105-111 (2018).

Lorion, J., Buge, B., Cruaud, C. & Samadi, S. New insights into diversity and
evolution of deep-sea Mytilidae (Mollusca: Bivalvia). Mol. Phylogenet. Evol. 57,
71-83 (2010).

Okutani, T., Fujiwara, Y., Fujikura, K., Miyake, H. & Kawato, M. A mass aggregation
of the mussel Adipicola pacifica (Bivalvia: Mytilidae) on submerged whale
bones. Venus 63, 61-64 (2004).

Signorelli, J. H. & Crespo, E. A. First record of the genus Adipicola (Mollusca:
Bivalvia: Mytilidae) and description of a new species from the Argentine SW
Atlantic Ocean (2017).

Taviani, M. et al. Whale fall chemosymbiotic communities in a southwest Australian
submarine canyon fill a distributional gap. Heliyon 10, e29206 (2024).

21/ 22



1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073

Thubaut, J., Puillandre, N., Faure, B., Cruaud, C. & Samadi, S. The contrasted
evolutionary  fates of deep-sea chemosynthetic mussels (Bivalvia,
Bathymodiolinae). Ecol. Evol. 3, 4748-4766 (2013).

Nematode

Avila, A. K. et al. (2023). Whale falls as chemosynthetic refugia: a perspective from
free-living deep-sea nematodes. Front. Mar. Sci. 10, 1111249,

Bik, H. M., Thomas, W. K., Lunt, D. H. & Lambshead, P. J. D. Low endemism,
continued deep-shallow interchanges, and evidence for cosmopolitan
distributions in free-living marine nematodes (order Enoplida). BMC Evol. Biol.
10, 389 (2010).

Debenham, N. J., Lambshead, P. J. D., Ferrero, T. J. & Smith, C. R. The impact of
whale falls on nematode abundance in the deep sea. Deep Sea Res. | 51, 701-706
(2004).

Nemys Editorial Board. Nemys: World Database of Nematodes. Available at
https://nemys.ugent.be (accessed 9 March 2026).

Pavlyuk, O. N., Trebukhova, Y. A. & Tarasov, V. G. The impact of implanted whale
carcass on nematode communities in shallow water area of Peter the Great Bay
(East Sea). Ocean Sci. J. 44, 181-188 (2009).

Schmidt-Rhaesa, A. Handbook of Zoology: Gastrotricha, Cycloneuralia and
Gnathifera. Vol. 2 Nematoda. De Gruyter, Berlin (2014).

Vanreusel, A., De Groote, A., Gollner, S. & Bright, M. Ecology and biogeography of
free-living nematodes associated with chemosynthetic environments in the deep
sea: a review. PLOS ONE 5, e12449 (2010).

22/ 22


https://nemys.ugent.be/

CO 3 O O = W DN =

SO R R W W W W W W W W W W DNDNDDNDDNDDN DD DN DN DN e e e e e e e
W N OO 01O Ol kxr WNh HHO O OO Ol i+ WNh —mH O O 01O Ol i Whh H—= O O
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Referees' comments:

Referee #1 (Remarks to the Author):

The authors have done a good job responding to the reviewers' comments. | have no
further concerns.

Response: Highly appreciated.

Minor comment:

Lines 107 and 174. Andrews' beaked whale, not Andrews's (at least what | can glean
from the internet).

Response: We have revised the typo.

Referee #2 (Remarks to the Author):

Perhaps because this represents my second time through the manuscript, wow, this
version seemed so much easier to read with no outstanding or lingering questions left
in my mind upon completion! It was so satisfying. I my first review, | was concerned
about the extrapolated numbers of potential specimens (which may prove to have
been realistic) and as | recall the method of preservation of the specimens, some for
millions of years. Both of these have been amply addressed. For me, it was an honor
to have been asked to review this manuscript. I think this is a super-exciting discovery
and | applaud the authors for pursuing these beaked whales into this other worldly
environment.

Response: Highly appreciated.

| only found one typo...line 47, | think “zone™ ought to be capitalized.
Response: We have revised the typo. Thank you.

| look forward to seeing this manuscript published.
Best,

Stephen J. Godfrey

Response: Thank you.

Referee #3 (Remarks to the Author):

The authors have done a very nice job addressing all the comments in my initial
review. It seems that they have also addressed the comments of the other two
reviewers as well. 1 recommend publication of this revised version as is. This will
make a very important and exciting contribution to the modern and fossil whale-fall
scientific literature.

Signed,

Craig Smith

Response: Thank you.
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