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Introduction: The serpentinization of ultramafic
rock in the deep subsurface produces highly reducing,
ultra-basic fluid that putatively supports a diverse mi-
crobial community fueled by the influx of hydrogen
and methane gas. In surface mixing zones, where deep
subsurface fluid meets atmospheric conditions, a di-
verse microbial consortium thrives at Yanartag (Chi-
maera), Turkey. The system originates in the Tekirova
ophiolite complex, and is one of the largest onshore
methane seeps currently described [1]. Isotopic analy-
sis of actively burning gas seeps suggest a thermogen-
ic/abiotic origin for the methane at Yanartas [1]. Mi-
crobial community composition in a biofilm communi-
ty at Yanartas was assessed using 16S rRNA gene sur-
veys, metagenomic analysis, and previously reported
biogeochemistry [2]. Based on 16S rRNA gene sur-
veys, microbial community composition shifts with
increasing distance from the source.

Results: Putative metabolic function based on 16S
rRNA gene sequencing surveys and geochemistry of
the fluids suggest a predominance of of chemolithotro-
phy and chemoorganotrophy. Chemolithotrophic mi-
croorganisms may partially support components of the
microbial population at Yanartas and are indicative of
the highly reducing nature of the serpentinizing fluids.
Chemoorganotroph dominance likely arises from the
abundance of low molecular weight alkanes in the sys-
tem, generated abiotically via Fischer-Tropsch-type
reactions or by chemolithotrophy.

Methane cycling. Detection of several methanogen-
ic archaeal genera is reported, including Methanobac-
terium, Methanobrevibacter, and Methanolobus. The
identification of these taxa in the 16S rRNA gene se-
quences of microbial consortia at the source and down-
stream may suggest an additional, biogenic component
to the methane gas at Yanartas.

Sulfur cycling. The occurrence of sulfate in fluids
collected, coupled with 16S rRNA gene analysis indi-
cate the potential for sulfate reduction within the mi-
crobial assemblages at Yanartas. Sulfate-reducing bac-
teria and archaea may exploit the H,-rich fluid and
reduce available sulfate using H, as an electron donor,
potentially competing with methanogens for substrate
availability. The archaeal order Desulfurococcales, the
Deltaproteobacterial orders Desulfuromonadales and

Syntrophobacterales, and the bacterial order Nitrospira
were all detected in 16S rRNA sequence reads from
Yanartas.

Hydrogen cycling. Major bacterial clades detected
in sequence reads include the aerobic hydrogen-
oxidizing genus Hydrogenophaga, which utilizes H, as
an electron donor and O, as an electron acceptor. This
microorganism has been identified in several continen-
tal serpentinizing seeps [3, 4] and tends to dominate
downstream microbial communities in response to
serpentinizing fluid oxidation. Anaerobic fermenting,
H,-producing bacterial classes such as the obligately
anaerobic Clostridiales and Bacteroidetes were also
reported in 16S rRNA gene sequencing reads and may
operate syntrophically with H,-oxidizing bacteria.

Photolithotrophy. Sequencing analysis supports
some modes of photolithotrophy, but not others.
Chloroflexi and Cyanobacteria were detected in sever-
al of the downstream microbial communities at Yanar-
tag, and a conspicuous orange pigment was present 6.7
meters from the source. These observations merit fur-
ther investigation of the phototrophic capacity of the
microbial consortia via metagenomic analysis.

PCR screening. PCR screening of function-based
nitrogen cycling genes in environmental DNA samples
suggested that nifH (nitrogenase) was not detected at
the seep source, but was present 3.6 m and 6.7 m
downstream. PCR screens for nitrate reductase (narG)
and nitrite reductase (nirS) indicated that these genes
are present within the microbial community [2].

Metagenomic analysis. Metagenomic analysis is
ongoing and will be utilized to determine if putative
metabolic inferences based on 16S rRNA gene surveys
are robust. In particular, emphasis will be placed on
methane, sulfur, hydrogen, and nitrogen cycling to
determine the extent of chemolithotrophic activity in
the microbial assemblages of Yanartas.
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