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Introduction: Microbial communities in hydrother-

mal systems exhibit a range of morphologies, including 

stromatolites, mats, and filaments, all of which have 

been documented in the rock record dating back to the 

Archean [1,2,3]. These structures are often interpreted 

using isotopic signatures and overall morphology. How-

ever, the relationship of microbial community composi-

tion and productivity to morphology and geochemistry 

remain poorly constrained. To begin to address this gap, 

we collected samples from a range of geochemically 

distinct thermal features from a single hydrothermal 

area that are host to distinct microbial community mor-

phologies. The close proximity of samples at this loca-

tion allows for rapid dispersion of microbial community 

members across the site, limiting the influence of geo-

graphic isolation. Samples for 16S and 18S rRNA gene 

sequencing were collected from sites where we also 

conducted in situ microcosm carbon uptake experiments 

to quantify phototrophic and chemotrophic carbon fixa-

tion rates. Based on 16S rRNA gene sequencing, our 

data suggests a correlation between photoautotrophy 

and stromatolites and mats, but not so for filaments. 

Results: The Greater Obsidian Pool Area of the 

Mud Volcano Area, Yellowstone National Park, WY is 

host to a number of geothermal features in close prox-

imity that vary in temperature and pH, and contain a 

range of microbial community morphologies including 

stromatolites, mats, and filaments [4]. We performed in 

situ microcosm studies across this geochemical space to 

characterize the contribution of chlorophotoautrophy 

and chemolithoautotrophy to primary productivity. Our 

sites varied in pH from 3 to 8 and in temperature from 

29°C to 72 °C.  Our data show differences in carbon up-

take rates between photoautotrophic and chemoauto-

trophic communities, and suggest a role for both oxy-

genic and anoxygenic photosynthesis. Natural abun-

dances of biomass from each morphology δ13C values 

are similar to those found in the rock record are con-

sistent with those observed in other hydrothermal eco-

sytems [4]. 

We observed distinct microbial populations across 

this range of pH, temperature, and morphology. Our 16S 

and 18S rRNA gene sequencing data are consistent with 

the presence of both photoautotrohic algae and chloro-

photoautotrophs in sites with significant light-depend-

ent primary productivity. We also observed abundant 

sequences affiliated with bacterial and archaeal chemo-

lithoautotrophs. 

Implications: Our data indicate that the formation 

of stromatolites and mats in hydrothermal systems may 

be linked to the presence of photoautotrophs, whereas  

filaments were not correlated with the presence of pho-

toautotrophs. 

References:  

[1] Schopf W. J. et al. (2007) Precambrian 

Research, 158, 141-155. [2] Noffke N. et al. (2006) Ge-

ology, 34, 253-256. [3] Schopf W. J. (1993) Science, 

260. 650-646. [4] Havig, J. R. et al. (2011) Biogeos-

ciences, 116. 

 

3325.pdfAstrobiology Science Conference 2017 (LPI Contrib. No. 1965)


