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Introduction: The discoveries that liquid water existed on 

the surface of Mars [1] and that methane currently exists in the 
Martian atmosphere [2] have fueled the possibility of extant or 
extinct life on Mars. One possible explanation for the methane in 
the Martian atmosphere would be the presence of methanogens in 
the subsurface. Methanogens are microorganisms in the domain 
Archaea that can metabolize molecular hydrogen as an energy 
source, carbon dioxide as a carbon source, and produce methane. 
Carbon dioxide is the predominant gas in the Martian atmos-
phere, but what about deep down in the subsurface? In 2008, The 
Phoenix Lander detected carbonate at its landing site [3]. Car-
bonate has also been found on some of the Martian meteorites 
including ALH84001. If carbonate is present in the deep subsur-
face, can methanogens use it as a sole carbon source? Here we 
present evidence that certain methanogenic strains can metabo-
lize using carbonate as a sole carbon source.  

Methods: The methanogens tested were Methanothermobac-
ter wolfeii, Methanosarcina barkeri, Methanobacterium formi-
cicum and Methanococcus maripaludis. Cells were grown in 
standard methanogenic growth media, then transferred to the 
same media containing CaCO3 or MgCO3 (1% [wt/vol]), some 
with carbon dioxide and some without. Methane was measured 
by gas chromatography.  

Results: When carbonate was the sole source of carbon, all  
four methanogens were able to produce methane, although at 
much reduced levels (approximately 1%) compared to cells sup-
plied with carbon dioxide and carbonate (10% or higher). 

Conclusions: If carbonate is present in the deep subsurface 
of Mars, there is no reason that methanogens cannot use it as a 
sole source of carbon. This is additional evidence that suggests 
that methanogens may inhabit the subsurface of Mars.  
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