
Open Access This file is licensed under a Creative Commons Attribution 4.0 
International License, which permits use, sharing, adaptation, distribution and 
reproduction in any medium or format, as long as you give appropriate credit to 

the original author(s) and the source, provide a link to the Creative Commons license, and indicate if 
changes were made. In the cases where the authors are anonymous, such as is the case for the reports of 
anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work.  The images or other third party material in this file are included in the 
article’s Creative Commons license, unless indicated otherwise in a credit line to the material. If material is 
not included in the article’s Creative Commons license and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/. 

Peer Review File

 Hydrothermal plumes as hotspots for deep-ocean 
heterotrophic microbial biomass production



REVIEWER COMMENTS 

Reviewer #2 (Remarks to the Author): 

The presented manuscript sheds new light on how carbon is being produced, consumed, and cycled in 

hydrothermal systems. This is an important question within the hydrothermal field and in our 

understanding of the biogeochemical impact hydrothermal systems have on global geochemical cycles. 

This manuscript represents an important contribution to the literature. With that in mind, there are a 

few areas that need addressing. I have provided both general comments and line edits below. 

1. Please carefully proofread and address grammar in the manuscript. 

2. Please either use non-buoyant or neutrally buoyant through the manuscript and supplemental 

information. 

Abstract is great, clear and to the point. 

Line 45: dissolved or particulate organic carbon? 

Introduction 

I would recommend using transition words sparingly. As a reader, it became a little difficult to follow 

the main points/take-home messages within the introduction. 

Line 92: Capitalize the e after 1.16 or change to x 10-8 

Section-Chemoautotrophic rates in hydrothermal plumes 

Sentence structure and grammar need to be revisited in this section. Please be careful of run-on 

sentences. 

Line 149: add ‘our’ after ‘column’, add ‘s’ to ‘predicts’, and remove ‘only’ 

Line 150: do you mean ‘which is consistent with in-situ observations’? 

Line 150-153: This sentence is confusing. Please rework. 

Line 153: add ‘our’ before ‘model’ 

Line176: remove ‘therefore’ 

Section-Heterotrophic rates in hydrothermal plumes 

Line 181-182: replace ‘up to’ with ‘by’ 

Figure 2: Please label the vent sites on the insert or make specific sites specific colors. Also, do the 

colors of the circles on the insert have a specific meaning? 

Line 195: Include citation Bennett et al. 2011-Dissolved and particulate organic carbon in 

hydrothermal plumes from the East Pacific Rise, 9o50'N, which also discusses sources/sinks of DOC 

within hydrothermal plumes. 

Line 195-196: Please rework the sentence beginning with ‘Starved microbial communities…’. It is 

confusing in its current form. 

Line 197: add ‘in’ between found and hydrothermal 

Line 199: What is the difference between universal mixotrophy and mixotrophy? 

Line 201: did you mean deep ocean respiration? 

Line 201: remove “that” 

Section-Global Estimates of hydrothermal respiration rates and consequences for the deep-ocean 

carbon standing stock 

Line 229: add “a’ or ‘the’ before hydrothermal plume 

Line 248: into not in 



Supplemental Information 

Line 7: is there supposed to be a question mark after Pas? 

Line 45: literature not litterature 

Line 90: Please write out the number 21 and this sentence is a fragment. Please rephrase. 

Line 97: put paratheses around “i.e. 21 chemical…guild biomass” 

Reviewer #3 (Remarks to the Author): 

Cathalot et al. describe the challenge of determining the biogeochemical interactions between 

hydrothermal systems and the deep ocean. They propose a model that focuses on the role of 

hydrothermal plumes in carbon cycling and compare to known vent studies. Their model provides the 

first estimate for heterotrophic biomass production in hydrothermal plumes over all MOR. They 

address a community need for better understanding how crustal fluids interact with the ocean, which a 

specific focus on the “plume interface” between the two. 

Main issues: 

It is unclear throughout when the paper is describing anabolism or catabolism, and which model 

parameters are selected based on anabolic rates vs catabolic rates. For example, analyses of 13C-POC 

from a 13C-DIC incubation would be anabolism and does not require autotrophic organisms to 

generate the label (See Erb et al Carboxylases in Natural and Synthetic Microbial Pathways). Similarly, 

there are many vent “autotrophs” that can also incorporate organic carbon. Therefore, the manuscript 

would be better served to strictly describe DOC and DIC incorporation (anabolism) or respiration and 

oxidation (catabolism) rather than “autotrophy” and “heterotrophy.” 

The study would be improved by further integration and comparison with relevant vent literature. 

Comparison to fluxes from cool crustal fluids: 

Shah et al. “Microbial decomposition of marine dissolved organic matter in cool oceanic crust” 

Other plume papers: 

Lin et al. “Intense but variable autotrophic activity in a rapidly flushed shallow‐water hydrothermal 

plume (Kueishantao Islet, Taiwan)” 

Sheik et al. “Spatially resolved sampling reveals dynamic microbial communities in rising hydrothermal 

plumes across a back-arc basin” 

Organic matter characterization papers: 

Rossel et al. “Bioavailability and molecular composition of dissolved organic matter from a diffuse 

hydrothermal system” 

These vent papers include SIP with organic substrates and do have plume data (e.g. 

metatranscriptomes) that could inform in situ activity, though SIP was not published for the plumes: 

- Winkle et al. “Identification and activity of acetate-assimilating bacteria in diffuse fluids venting from 

two deep-sea hydrothermal systems” 

- Trembath-Reichert et al. “Active subseafloor microbial communities from Mariana back-arc venting 

fluids share metabolic strategies across different thermal niches and taxa” 

Calculations of precision/accuracy/error missing from geochemical measurements in supplement. 

Paragraph starting at Ln 90 has many estimates without any numbers provided. What would be the 

numerical range for “slightly overestimated.” It was also not clear why only chemoautotrophic rates 



may be overestimated. Potential error ranges on both DOC and DIC rates would aid in this 

interpretation rather than qualitative statements. 

Minor: Abstract should include rates in volume per year for those that think in those terms as opposed 

to just focusing on fluxes. 

There are spelling errors throughout the supplement and minor grammatical and formatting errors in 

the main manuscript. 

Ln 92: 1.16e-8 s-1 – what do these units mean and how was this value chosen? 

Ln 175: The modeling approach provides a “lower ground” for biomass production, but this result is 

unclear given how few experimental data were compared and the metabolic complexity explained just 

previously to this conclusion. Further work to ensure this lower bound conclusion is needed. 

Ln 206: “good concordance” what is meant by this? Is this being used colloquially or in the 

mathematical sense? 

Table SI.2 1000 m3 molBiomass-1 Seems very high for anything to do with a single-cell. How was this 

selected? 

Reviewer #4 (Remarks to the Author): 

The manuscript entitled “Hydrothermal plumes as hotspots for deep-ocean heterotrophic carbon 

fixation” presents a model for heterotrophic productivity in globally distributed hydrothermal plumes 

and highlights the potential importance of plume related microbial activity to global geochemical 

cycling, specifically that of carbon. This is a topic of significant interest to the hydrothermal vent 

community and those examining oceanic carbon budget. 

The authors generally do a good job of addressing the limitations and caveats of their model which is 

appreciated. However, I would like to have seen more of this under the section “Heterotrophic rates in 

hydrothermal plumes”, although I do appreciate that the authors were able to frame their model 

results with measured data. 

Overall, I believe the manuscripts merits consideration for publication. 

Specific comments: 

94-101: This section on the manuscript discusses that the authors do not take into account abiotic 

processes occurring in the buoyant plume. While I understand why taking into account these 

complexities is beyond the scope of the model presented, I feel these statements downplay the 

significant chemical alterations that occur in the nascent buoyant plume and its implications for the 

authors model. For example see Findlay et al. Nat Commun (2019). https://doi.org/10.1038/s41467-

019-09580-5 and Gartman et al. Nat. Geosci. (2020). https://doi.org/10.1038/s41561-020-0579-0. 

This is an important aspect of the manuscript as much of the chemistry used in this model was likely 

collected in the buoyant plume in close proximity to the vent opening. 

110-111: Please provide references for the literature referenced here. Is this referring to Table 1? 

Regarding Table 1: Please provide references for in table citations (e.g. McNichol et al 2016; Lin et al 

2006). 

Line 153-155: Is (13) the correct reference for this work? 

Supplemental Table 1: How were labile and refractory DOC determined? Are these measured 

parameters or based on the estimates detailed on line 113? Also, please provide references for Crab 

Spa and Seawater data.

















REVIEWERS' COMMENTS 

Reviewer #2 (Remarks to the Author): 

The revised manuscript discusses how carbon is being cycled in hydrothermal systems. It also sheds 

new light on how different microbial communities play a key role in cycling C at different points in the 

evolution of a hydrothermal plume. For these reasons, I consider this a significant contribution to the 

field and am recommending this manuscript for publication. I have included one minor edit below to 

help with clarity for readers. 

For figure 2b, please identify the vent site each circle corresponds to in either the caption or image. 

Reviewer #3 (Remarks to the Author): 

Comments were adequately addressed and effort to address them is appreciated. A nice contribution! 
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Subject: Point-by-point Response to reviewer of manuscript NCOMMS-20-39441-T 

 

Dear Dr. Frishkorn, 

 

Please find below a point-by-point response to the reviewer 2’s comments.  

Please do not hesitate to get back at us if anything is unclear, of if you feel like some 
explanations need to be deepened, or changes improved. 

Thank you again for considering our manuscript for publication in Nature Communications. 

Best Regards, 

 

Cécile Cathalot, on behalf of all co-authors 

 

Response to reviewer #2 

Figure 2b: The name of each vent site has been added on panel b of figure 2. 

 


