JoVE Reviewer Comments

Editorial comments:
You will find Editorial comments and Peer-Review comments listed below. Please read this entire email before making edits to your manuscript.
NOTE: 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. 


Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.

This has been completed.

• 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.

The sections needed to be videoed have been highlighted within the text. We have ensured enough procedural details were drafted in the highlighted text and throughout the document as a whole.

• Protocol Numbering: Please add a one-line space after each protocol step.

This is complete.

• 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.

This is highlighted within the text. 

1) 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.
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.

This process has been insured within the highlighted text. 

3) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.
4) Notes cannot be filmed and should be excluded from highlighting.

This is done. 

• Figures:
1) Fig 2, 3, 6: Add common figure titles.

This has been incorporated.

• References:
1) Please use superscripted citation numbering without brackets.
2) Please make sure that your references comply with JoVE instructions for authors. Citation formatting should appear as follows: (For less than six authors, list all authors. For 6 or more authors, list only the first author then et al.): [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage, (YEAR).]
3) Please spell out journal names.

This format has been incorporated.

• 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 Lulzbot Mini,
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.

This has been insured throughout text, except for table of materials. 

• Table of Materials: Please sort in alphabetical order.

This is incorporated in table.

• 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]."

This has been incorporated.


We thank the editor for their comments and have addressed reviewer #1 and reviewer #2’s comments below and in the text.

Reviewer #1 (Formal Review for Authors (shown to authors)):

Reviewer #1: 
Manuscript Summary:
In the present article the authors describe a detailed experimental protocol to generated chemobrionic structures that includes temperature gradients. For the first time temperature gradient is taken into consideration in the designing of new chemical garden experiments. The authors are expert in the field and their protocol is based on a previously described and included in the Reference list as Reference 28. The design of a 3D printable inexpensive apparatus to generate the temperature gradients is a novel tool with very important implication for the field. Overall, the protocol is clear and easy to follow. I only have some minor comments that need to be addressed before the manuscript can be found acceptable

Major Concerns:
None

Minor Concerns:
Specific minor comments
1. The authors state that
133 For the ocean simulant, prepare 100 ml of sodium hydroxide or sodium sulfide
134 solution at specific concentrations noted in Table 1. After dissolving reagents, titrate using
135 HCl to pH ~ 5.5 to simulate Hadean ocean acidity, and immediately resume light bubbling
136 of the ocean simulant with N2 gas while preparing hydrothermal injections.

The authors add HCl to pH 5.5 in the NaOH/Na2S solution? Or in the iron salt solution? Throughout the text it appears that the dissolved ferrous iron is at acidic pH. Also, NaOH/ Na2S is not the ocean simulant but the hydrothermal simulant. Where HCl is added should be clarified.
We thank the reviewer for the comments. This issue has been addressed within the text. We believe that comment came from an older version of the paper. It has since been corrected in Step 6.8. 

2. For the anoxic conditions that authors purge all solutions with N2 and keep the solution during the experiment under N2 atmosphere as stated in the text. In Figures 1 and 5 Ar is shown. I suggest that in Figures 1 and 5 Ar to be replaced with Ar/N2 and in the text to mention that Ar can alternatively be used.
This suggestion was input throughout the text. You are correct in that we do use either Ar or N2 to maintain anoxic conditions. 

3. Line 112 Use sodium sulfide (H2S) (CAUTION)… the H2S should be Na2S H2S is released from Na2S as the authors correctly mentioned in the same paragraph.
I have corrected this throughout the text. 

4. Line 218 whereas slower concentrations… do the authors mean lower?
Yes, we meant lower. This has been corrected. 

5. The authors should describe in more detail the role of NaHCO3 in the injection solution (Table 1)

In these set of thermal gradient experiments, we used NaCl instead of NaHCO3. This has been removed from the text as it was from an older version. We have replaced all NaHCO3 with NaCl. Thank you for catching these!

6. The authors in Line 43 where they mention References 8 and 9 should also add the following that mention hydrothermal vents in Enceladus and Europa.
[bookmark: _GoBack]

Cardoso SSS, Cartwright JHE, Sainz-Díaz CI (2019) Carbonate-hydroxide chemical-garden tubes in the soda ocean of Enceladus: abiotic membranes and microtubular forms of calcium carbonate. Icarus 319: 337-348.

Russell MJ, Murray AE, Hand KP (2017) The possible emergence of life and differentiation of a shallow on irradiated icy worlds: the example of Europa. Astrobiology 17: 1265-1273.

Thank you for the update on these references, they have been incorporated within the text.

Reviewer #2 (Formal Review for Authors (shown to authors)):

Manuscript Summary:
This is an excellent contribution: clearly written in plain English, informative, and comprehensive. I find very little to criticize.

I have no major concerns.

Minor Concerns:
There should be a citation for the Hadean ocean pH given on line 135.
This has been incorporated as reference: 
[29] Morse J.W., Mackenzie F.T., Hadean ocean carbonate geochemistry. Aquatic Geochemistry. Sep 1;4(3-4):301-19, (1998).

There are a few missing words, comma splices, etc. for the copy editor to address. The protocol itself is written in a kind of shorthand style, which is a bit unusual for an academic paper but is reasonable here.
Thank you Reviewer #2!



