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     Serpentinization, the process whereby ultramafic 
rocks are hydrated, produces serpentine minerals, 
hydrogen gas, ultra-basic reducing fluids, and methane. 
These reactions create large amounts of chemical 
potential that could be exploited by microbial life. 
Serpentinization may be, or may have been, active in 
the subsurface of Mars. To better understand the 
potential habitability of the Martian subsurface 
biogeochemistry and its capacity to support microbial 
life, three contrasting Mars analog sites of 
serpentinization were studied: The Cedars (CA, USA), 
Aqua de Ney (CA, USA), and Tablelands (NL, CAN).  
     For each analog site, energy available for microbial 
utilization was quantified through the calculation of 
chemical affinities (Ar).  The Ar values in all of the 
sites showed that methanogenesis, carbon monoxide 
oxidation, and methanotrophy should provide the most 
energy for life and microbial growth. All three of these 
metabolic processes were tested for in laboratory 
microcosm experiments. Methane oxidation was not 
observed in any of the experiments. Microbial 
methanogenesis was observed in The Cedars 
microcosms, despite the addition of electron acceptors, 
but not in any of the other experiments. Carbon 
monoxide utilization was observed in the Tablelands 
experiments and not in the other experiments. These 
results suggest that locations of serpentinization may 
provide habitable enclaves on other planets while also 
demonstrating that some of the anticipated life, on 
Earth, has not adapted to these extreme conditions.  


