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Serpentinization is a widespread geochemical process in-
volving the aqueous alteration of ultramafic rocks, resulting 
in high pH (>10) and highly reducing pore-fluids. Due to the 
release of hydrogen and production of abiogenic organic 
molecules in these highly reducing fluids, there is an abun-
dance of potential electron donors in the environment. De-
spite this potential energy, there are inherent challenges to 
microbial life in the serpentinite subsurface environment, 
including the extreme pH, unavailability of dissolved inor-
ganic carbon (which readily precipitates out of solution due 
to the high pH and high Ca+ concentration in the fluids), and 
lack of potential electron acceptors. To date, microbiological 
research on the serpentinite subsurface habitat has focused on 
fluids and has found low-diversity communities dominated 
by anaerobic Clostridia in end-member fluids and Betaprote-
obacteria in oxic/anoxic mixing zones [1] [2].  

The establishment of the Coast Range Ophiolite Micro-
bial Observatory (CROMO) in northern California [3], a set 
of wells drilled directly into the actively serpentinizing sub-
surface, has allowed for the ongoing monitoring of serpentin-
ite fluids, as well as the characterization of microbial com-
munities associated with serpentinite drill-cores and the op-
portunity for in situ experimentation. After observing distinct 
differences in microbial community composition between 
drill-core samples and well fluids, in situ colonization devic-
es containing mineral substrates were deployed into the wells 
to determine if the microorganisms in the serpentinite subsur-
face environment are able to utilize minerals to make up for a 
lack of dissolved nutrients and electron acceptors in sur-
rounding fluids. For example, magnetite, a mineral byproduct 
of serpentinization, was chosen to test whether microbes 
could use the ferric iron in the mineral as a terminal electron 
acceptor. Similarly, calcite was tested as a possible source of 
inorganic carbon. Finally, borosilicate glass beads were used 
as a chemically inert control substrate. In situ colonization 
devices containing one of these mineral substrates were de-
ployed in four wells and allowed to incubate for one year. 
Concurrent with the in situ colonization in the CROMO 
wells, microcosm experiments were conducted in the labora-
tory. These experiments involved the incubation of fluids 
collected from the wells with the three mineral substrates and 
inorganic and organic carbon sources. The community com-
position of the in situ devices and microcosms were analyzed 
via Illumina sequencing and quantitative PCR of the 16S 
rRNA gene.   

Preliminary results indicate that microbial communities 
grown on these mineral substrates are distinct from either the 
drill-core-associated or fluid-associated microbial commun-
tities at CROMO. Microcosm data indicate that the addition 
of acetate shaped community composition, which is congru-
ent with previous findings [4]. This study looks to address 
what microbial communities in the rock-hosted serpentinite 
system look like and how they interact with their surround-
ings. Ongoing analyses of these data, as well as drill-core 

data, will further our understanding of mineral-microbe in-
teractions in serpentinite subsurface environments.   
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