[bookmark: _GoBack]Responses to Editor’s and Reviewers’ comments
Editorial comments:
NOTE: Please read this entire email before making edits to your manuscript. Please include a line-by-line response to each of the editorial and reviewer comments in the form of a letter along with the resubmission. 
• The manuscript will benefit from thorough language revision as there are a number of grammatical errors throughout. Please thoroughly review the manuscript and edit any errors.
We agree with the editor’s comment. The manuscript was edited by an English native speaker timely and its use of English wording and grammar were revised throughout the manuscript content.
• Please revise the title to avoid any punctuation.
The title was revised to “Photogrammetric three-dimensional modeling and printing of a cetacean skeleton using an Omura’s whale stranded in Hong Kong waters as an example” in the revised manuscript.
• Textual Overlap: Significant portions show significant overlap with previously published work. Please re-write the text on lines 58-62 to avoid this overlap.
The captioned text was deleted accordingly as suggested.
• Introduction:
1) Please expand your Introduction to include the following: The advantages over alternative techniques with applicable references to previous studies; Description of the context of the technique in the wider body of literature; Information that can help readers to determine if the method is appropriate for their application.
We agree with the editor’s comment. Descriptions and advantages of the techniques were further explained in the introduction of the revised manuscript as suggested.
2) Currently the introduction is written like a case summary in the past tense. As far as possible, please re-write the introduction to be in the present tense.
We agree with the editor’s comment. The introduction was rewritten in present tense as far as possible.
• Protocol Detail: Please note that your protocol will be used to generate the script for the video, and must contain everything that you would like shown in the video. Please ensure that all specific details (e.g. button clicks for software actions, numerical values for settings, etc) have been added to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
1) 1.2: For each individual bone? How many codes do you have at the end?
Each individual bone was designated with a code and there were 166 codes for 166 bones (revised manuscript, page 7, line 274).
2) In general, how are the bones handled and moved between rooms?
The bones were handled carefully by our team. A cart was used when bones were moved between rooms.
3) 2.1: provide specifications of the lens used, including focal length, diameter and f number. Mention tripod specifications. Mention distance between camera and the skeleton during photography.
Specifications of lens and tripod were added in step 2.1.1 in the revised manuscript as suggested (revised manuscript, page 4, line 163-165). Distance between camera and the skeleton during photography was added in step 2.1.5 in the revised manuscript as suggested (revised manuscript, page 4, line 169).
4) 2.2.1: what is the size of the table top?
The table top we used was about 60 cm X 60 cm. 
5) 2.2.2: which bones exactly?
The sentence referred to the bones with residual oil that appeared darker (brownish to black) in colour, so ring light is recommended for extra lighting.
6) 2.2.8: unclear what is meant by bottom part.
[bookmark: _Hlk45809069]Top part (2.2.1) and bottom part (2.2.8) refer to the dorsal and ventral aspect of the vertebra respectively. The wordings were revised in steps 2.2.1 and 2.2.8 in the revised manuscript as suggested (revised manuscript, page 5, line 177 and 186).
7) 2.3.1: what is meant by “position properly”?
It refers to placing the bone on the supporters in a balanced position such that it will remain at a fixed position throughout the photoshoot.
• Protocol Numbering: 
1) All steps should be lined up at the left margin with no indentations.
[bookmark: _Hlk45274344]The text was adjusted to the left alignment with no indentations in the revised manuscript as suggested.
2) Add a one-line space between each protocol step.
One-line space was added between each protocol step in the revised manuscript as suggested.
• Protocol Highlight: Please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps.
1) Is the original whale skeleton available for filming?
Yes, the original whale skeleton is available for filming.
2) The highlighting must include all relevant details that are required to perform the step. For example, if step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be included in the highlighting.
3) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
4) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.
5) Notes cannot be filmed and should be excluded from highlighting.
The text that should be visualized were highlighted in yellow in the revised manuscript as suggested. Only step 2 would require the JoVE filming crew for filming. Step 3 is computer work and corresponding screen capture will be provided by the authors. Step 4.1 is 3D printing of the skeleton which is a very time consuming process, a time-lapse video will be provided by the authors. Step 4.2 is matching and assembling the skeleton, photos that can be added as slideshow in the video will be provided by the authors.
• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.
We agree with the editor’s comment. Limitations, troubleshooting and future applications of the techniques were further explained in the discussion in the revised manuscript as suggested.
• Figures: Include in-text references to the figure especially in the representative results section.
We agree with the editor’s comment. In-text references to the figures were added in the revised manuscript as suggested (revised manuscript, page 4, line 171; page 7, lines 279, 281 and 283).
• Figure/Table Legends: Please expand the legends to adequately describe the figures/tables. Each figure or table must have an accompanying legend including a short title, followed by a short description of each panel and/or a general description.
We agree with the editor’s comment. Figure legends were expanded in the revised manuscript as suggested (revised manuscript, page 7, line 290-303).
• Commercial Language: JoVE is unable to publish manuscripts containing commercial sounding language, including trademark or registered trademark symbols (TM/R) and the mention of company brand names before an instrument or reagent. Examples of commercial sounding language in your manuscript are Agisoft PhotoScan, Raise 3D N2 Plus and ideaPrinter F100L
1) Please use MS Word’s find function (Ctrl+F), to locate and replace all commercial sounding language in your manuscript with generic names that are not company-specific. All commercial products should be sufficiently referenced in the table of materials/reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]We agree with the editor’s comment. Commercial sounding languages were removed in the revised manuscript as suggested.
• Table of Materials: Sort the list alphabetically.
We agree with the editor’s comment. The list of materials was sorted alphabetically as suggested.
• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]."
The figures are original and not published previously.
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript presents the protocol for the preparation of Omura's whale skeletons, 3D photogrammetry of the bones, and subsequent 3D printing of the bones. The authors point out the limitation of the protocol in capturing some anatomical features, and recommend extra photoshoots or 3D surface scanning to improve model's precision. The protocol is useful in the documentation of the high lipid containing baleen whale skeletons.
Major Concerns:
The protocol includes detailed steps for the preparation of the cetacean skeleton, its 3D photogrammetric scanning, and post-processing of the images. It would be helpful to the readers if the authors included details for the 3D printing process, possibly in a tabular form.
We partially agree with the reviewer’s comment. The 3D printing process is considered as a software-dependent operation. Only steps specific for cetacean skeleton 3D printing are included and listed in step 4.1.2 and 4.1.3 in the revised manuscript as suggested (revised manuscript, page 6, line 257-263).
Reviewer #2:
Manuscript Summary:
This manuscript reviews methods used to reconstruct the skeleton of an Omura's whale stranded in Hong Kong. The methods detailed here will likely contribute to biological education, as it enabled the reconstruction and distribution of skeletal structures that could be used in museum displays and educational settings. The scientific contributions of this work are evident, however, the manuscript would benefit from further discussions regarding the use and importance of 3D models and reconstructions in biological research, particularly as they apply to cetacean research due to the documented drawbacks of preparing cetacean bones.
Major Concerns:
As above, the paper would benefit from inclusion of 3D modeling literature, particularly as it pertains to cetacean research. Although the scientific importance of this work is clear, it should be provided within the context of other similar works in the cetacean and 3D reconstruction literature. Additionally, some of the language appears to be a bit conversational, and the manuscript would greatly benefit from using more scientific and impartial language (see comments below).
Minor Concerns:
L43: Perhaps add "in" or "for" before "This paper…" and remove "was"
We agree with the reviewer’s comment. The line was changed as suggested (revised manuscript, page 1, line 43).
L53: Can you provide more specifics regarding the ridge that could not be constructed. As it stands I'm unsure of which "ridge" you are referring to, is it the ridge often found on the rostrum of cetaceans? It would be very helpful to provide more specific biological information. The same comment can be applied to reference of the foramina, which foramina.
The foramina and the indented groove were further described in the revised manuscript as suggested (revised manuscript, page 2, line 52-54).
L66: I would recommend including some citations here to further demonstrate the scientific importance of strandings.
We agree with the reviewer’s comment. Citations regarding the scientific importance of strandings were added as suggested (revised manuscript, page 2, line 66-68).
L66-68: Statement seems a bit conversational, perhaps reframe the statement to remove any emotional language, e.g. "The beaching of a whale of this size is not common in Hong Kong, and this even presented an opportunity to preserve the skeleton for research and educational purposes."
We agree with the reviewer’s comment. The line was changed as suggested (revised manuscript, page 2, line 81-83).
L98: change was to were
We agree with the reviewer’s comment. According to the editorial comments, the introduction should be re-written in present tense. Thus, the line was changed from “was” to “are” as suggested (revised manuscript, page 3, line 131).
L236: It would be very useful to document potential reasons why these features were not adequately reproduced, as future researchers may be interested in improving upon the current model.
We agree with the reviewer’s comment. Potential reason accounting for the failure was explained in the revised manuscript (page 8, line 348-350).
L236: In L53 of the abstract you mention poor reconstruction of a foramina and indented ridge. I think this would be a very good place to include more biological information here. Where, morphologically, were these featured located? Is there any biological significance to these features? How would enhanced reconstruction be possible? I see that you refer to this in the discussion, however, it was not until I read the discussion that I became aware of the features you were referencing. It would be very helpful to include the terms used in the discussion here to provide the reader with a reference of which morphological feature you are discussing.
The foramina and the indented groove were further described in the revised manuscript as suggested (revised manuscript, page 7, line 283-284).
L252-262: I would remove "emotional" statements, e.g. "beautiful creatures from the sea" and "magnificent mammals". I would rephrase to reflect more scientific writing, e.g. "The stranding of whales and other cetaceans offers a chance to learn about the morphology and biology of these animals" or something to that effect.
We agree with the reviewer’s comment. The sentence was rephrased in the revised manuscript as suggested (revised manuscript, page 2, line 62-63).
L253-255: This statement seems a bit too broad to be included here. I recommend providing more specific examples related to strandings. What has stranding data told us in the past? For example, look at Kemper et al. 2005 "Cetacean captures, strandings and mortalities in South Australia 1881-2000, with special reference to human interactions" in Australian Mammalogy, Adamczak et al. 2019 "Using 3D models to improve estimates of marine mammal size and external morphology" in Frontiers in Marine Science, Woodward et al. 2006 "Morphological specializations of baleen whales associated with hydrodynamic performance and ecological niche" in Journal of Morphology to get an idea of how stranding data has informed biological understanding of cetaceans.
We agree with the reviewer’s comment. Citations regarding the scientific importance of strandings were added as suggested (revised manuscript, page 2, line 66-68).
L255-258: Statements regarding the evolutionary history here seem a bit out of place. Perhaps focus more on the topic sentence, regarding the importance of exploiting strandings to gain a biological understanding of these animals. A discussion of cetacean evolution does not seem to fit into the topic statement of this paragraph.
We agree with the reviewer’s comment. The sentence was deleted in the revised manuscript as suggested.
L309-313: Good description of these features here.
The foramina and the indented groove were further described in the revised manuscript as suggested (revised manuscript, page 8, line 345-348).
L336: Reference link appears to be broken.
We agree with the reviewer’s comment. The reference link was corrected accordingly (revised manuscript, page 4, line 144).
General: The paper would benefit from inclusion of the importance of 3D representation of morphology in cetacean research. There has been a recent increase in research performed using 3D modeling, such as Fontanella et al. 2010 "Three-dimensional geometry of the narwhale (Monodon Monoceros) flukes in relation to hydrodynamics" in Marine Mammal Science, Jensen et al. 2017 "Comparative three-dimensional morphology of baleen: cross sectional profiles and volume measurements using CT images" in The Anatomical Record and Marino et al. 2003 "Reconstructing cetacean brain evolution using computed tomography" in The Anatomical Record.
We agree with the reviewer’s comment. Citations regarding the importance of 3D representation of morphology in cetacean research were added as suggested (revised manuscript, page 3, line 104-106).
Reviewer #3:
Manuscript Summary:
A description and protocol for digitizing surface morphology of large skeleton using photogrammetry method. There is discussion of limitations of resolution for certain aspects of morphology.
Moderate Concern:
I think this manuscript misses an opportunity to quantitatively address the 'quality vs cost' issue that surrounds photogrammetry as a viable method for digitization (see lines 280-290). I suspect the authors could readily incorporate actual or estimated values for the following:
- What is the resolution of surface models (e.g. 1cm, 1mm, 100 um)?
The resolution of surface model is 1mm (revised manuscript, page 7, line 274).
- How many hours of photographic time was required to capture the entire skeleton, or how many minutes per vertebrae, etc?
The data acquisition for the whole skeleton was completed in 4 weeks with 3 personnel effort (revised manuscript, page 8, line 321-323).
- How many computer-hours were required to generate a 3D model using Agisoft (e.g. for a vertebra as a standard object)?
The processing of generating 3D models for the whole skeleton was completed in 14 weeks with 3 personnel effort (revised manuscript, page 8, line 329-330).
- What was the total cost of the project in terms of material ($) and person hours.
3D printing of the captioned skull was performed by commercial service and costed US$5000. The rest of the skeleton was printed with in-house 3D printer, material cost was US$1500 and it was completed in 10 weeks with 3 personnel effort (revised manuscript, page 8, line 334).
There are possibly other values that would be helpful to include to document the cost-benefit of the results. These data will be very helpful to other researchers and museum professionals in determining the correct tool for their needs. Surface scanners may be able to generate higher resolution, but is that needed for the purpose of the model -- maybe yes, maybe no. The authors have the experience and data to help guide future digital projects.
In this study we used photogrammetry to document 3D structure of the Omura’s whale skeleton. It is a more affordable and versatile method compared to 3D surface scanning for small research groups to start with.
