
Reviewers' comments:  

Reviewer #1 (Remarks to the Author):  

The paper by Colman et al reports on the biodiversity of the chemosynthetic hot spring SJ3. Their 
metagenomic analysis revealed 1) large taxonomic diversity, 2) a similar functional potential to 
other chemosynthetic communities and 3) the possible existence of differentiated metabolism 
within closely related SJ3 populations. This led the authors to suggest that the dynamic mixing of 
waters generated by geological processes play a key role in the generation and maintenance of 
chemosynthetic biodiversity.  

I am going to be blunt and start to state that from the biological point of view I had trouble 
following the innovation of the hypotheses. The first hypothesis  
states larger chemosynthetic diversity in systems where gas-rich vapor waters mix with oxidizer 
waters (thus creating a chemical disequilibrium and also introducing more biological relevant 
chemical species to the system) versus systems where this mix does not occur (systems with a 
narrow range of biologically relevant species). I would not consider this "a hypothesis" but 
common sense, specially since the characterization of SJ3 hydrothermal system is only minimally 
addressed here. The second hypothesis states that the organisms will use the electron donors and 
C supplied from the rich vapor gas input. Microorganisms tend to exploit their environment as 
much as they can in order to survive so if a rich-gas phase is providing them with nutrients, they 
will tend to use them.  

I agree with the authors that these type of hydrothermal systems are still poorly understood and I 
recognize the high taxonomic and functional diversity from the recovered metagenomic drafts.  

The most relevant finding of the paper is the possible metabolic abilities of SJ3.bin 34, in relation 
to the known Archaeoglobales. However, more details should be given regarding this (and other 
genomes) such as number of contigs as well as the mapping of the mcr complex to the contigs 
presented in figure 6b.  

At least for the bins in figure 6, a table with the annotations and Kegg mapping should be given as 
supplement.  

Please clarify the affiliation of bin 56 and 70, shown in figure 6f since in the Table S2 they have 
the "unclassified Aigararchaeota-like" affiliation so the discussion regarding their differences to 
JS3_bin66 does not make sense.  

Minor  
The colour codes in several of the panels from Sup. Figure 5 is not correct.  

Please correct reference 8  

Reviewer #2 (Remarks to the Author):  

Major comments
The authors analyzed metagenomic sequences and numbers of metagenomic bins including 
previously uncultivated linages of both Archaea and Bacteria from a hot spring sediment sample. 
The findings from the metagenomic bins provide novel insights into the physiology and ecological 



functions of these lineages. In addition, the geochemical control of microbial diversity and function 
among diverse Yellow Stone National Park hot springs is also interesting. However, such 
geochemical impacts on geothermal ecosystems are also discussed in the parallel paper (Lindsay 
et al. in review), and I think the parts of biogeochemistry and geological and geochemical impacts 
of microbial ecosystems should be combined with the parallel paper. Due to the excessive 
description about geochemistry and geological settings, the information and discussion about the 
novel findings from the metagenomic bins are not sufficient in this manuscript. Accordingly, I 
recommend authors to reconstruct the manuscript to concentrate findings from the metagenomic 
bins in the revision process.  

Specific comments  
Introduction: It is better to address the issues related to the genomic and physiological features of 
the uncultivated lineages found in this analysis in more details.  

Results and Discussion  
“Geologic context of the Smokejumper geyser basin” and “Geochemical context of Smokejumper 3 
spring” should be combined and shortened.  

P8, L17: Taxonomic and/or physiological information about Sulfurihydrogenibium and Caldisericum 
would be helpful; e.g. chemolithoautotrophic, heterotrophic, Aquificales, OP5 etc.  

P10, L9: “Candidatus (Ca.) Acetothermia”  

P10, L19: Delete the space after “Fig.3”  

P12, Table S3: Please provide relationship between the geochemical data set and metagenomic 
sequences with appropriate references if applicable.  
L17-18: The capability of methanogenesis in Archaeoglobales has long been discussed, e.g. Stetter 
et al. 1987, Gorris et al. 1991, Nocek et al. 2007 etc.  

Reviewer #3 (Remarks to the Author):  

This is an interesting paper that reports the metagenomic analysis of a single hot spring, and 
compares that with other available metagenome data from the same hotspring environment, 
Yellowstone National Park.  

Also some interesting metabolisms and findings are presented, it doesnt seem very rigorous to 
base the conclusions on this one sample, in comparison to a hand full of other analyses that were 
perhaps also not analyzed, assembled and binned in the same way. Granted the authors do argue 
that depth of sequencing could not account for the results seen, but it would be nice to see a 
statistical/ecological trend (ie from more similar sample metagenomes, rather than just one) that 
more mixing produces more diversity.  

Small comments, but why not show data mostly with the more complete bins (except with known 
parasites/symbionts)? Most of your Bins are greater than 80 or 90%.  
Many readers do not know what is meant by 'fluid'. I would recommend being explicit, and say 
geothermal.  
It may be interesting to put your data in a broader context. Compare with data from deep-sea 



hydrothermal vents like that of Huber and others, where mixing is also very dramatic.  

This is a nice paper, and it may have a better home in a more microbiological focused journal. 













 



REVIEWERS' COMMENTS:  

Reviewer #1 (Remarks to the Author):  

The revised version of this manuscript shows improvements regarding the description of the new 
metagenomes and site of isolation.  

The authors replied to all of the reviewers comments and I only have small comments to be 
addressed.  

Due to the incompleteness of the metagenomes used in the comparisons, when referring to 
absence of genes please add a sentences related to their possible existence in the remaining of the 
metagenome (e.g. lines 351-354)  

Also please combine the information given in supplementary tables (e.g. sheet Verstraearchaeota . 
bin 21 Scaff + PCG + Kegg) in one excell sheet. If grouped by bin makes it easier to read and to 
access the metabolic potential of each bin. 



REVIEWERS' COMMENTS: 

Reviewer #1 (Remarks to the Author): 

The revised version of this manuscript shows improvements regarding the description of the 
new metagenomes and site of isolation. 

The authors replied to all of the reviewers comments and I only have small comments to be 
addressed. 

Due to the incompleteness of the metagenomes used in the comparisons, when referring to 
absence of genes please add a sentences related to their possible existence in the remaining of 
the metagenome (e.g. lines 351-354) 

We have included additional text to address the possibility that protein coding gene absence 
within MAGs could be due to the lack of genome completeness, including in the specific 
instance that the reviewer points out (See lines 430-434).  

Also please combine the information given in supplementary tables (e.g. sheet 
Verstraearchaeota . bin 21 Scaff + PCG + Kegg) in one excell sheet. If grouped by bin makes it 
easier to read and to access the metabolic potential of each bin.  

This information has been combined as recommended by the reviewer in the revised 
Supplementary Data 6-8 files.  


