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     Introduction: Surface conditions on Mars 
are probably too hostile for life, as we know 
it, to exist [1, 2, 3]. Below the surface, how-
ever, is another matter. If subsurface liquid 
water is present [4, 5], then conditions may 
be conducive to the growth of methanogens. 
Methanogens, members of the domain Ar-
chaea, are microorganisms that are found 
deep below the surface of the Earth as well as 
deep within the oceans [6, 7, 8].  
     Materials and Methods: In an attempt to 
determine if species of methanogens can 
grow (or just survive) under conditions ap-
proaching those at the surface of Mars, we 
inoculated JSC Mars-1, a Mars soil simulant 
[9] with Methanobacterium formicicum, 
Methanosarcina barkeri, and Methanother-
mobacter wolfeii in the Andromeda Environ-
mental Chamber at the Arkansas-Oklahoma 
Center for Space and Planetary Sciences. The 
Andromeda Chamber is a 4 m tall by 1 m 
wide vacuum cylinder that has been designed 
to simulate planetary surface conditions. Cul-
tures were grown in their respective media 
[10, 11], washed and suspended in a standard 
carbonate buffer, and frozen in anaerobic cul-
ture bottles. The frozen cultures were placed 
inverted into the soil simulant that was in a 
stainless steel bucket. The bucket was low-
ered into the chamber, the chamber sealed, 
and the atmosphere replaced with equal vol-
umes of carbon dioxide and molecular hydro-
gen at a pressure of 400 mbar. The atmos-
phere was replaced before the cultures melted 
in order to prevent the methanogens from 
coming in contact with atmospheric oxygen  
(methanogens are strict   
anaerobes). Palladium catalyst boxes were 
mounted on the top of the bucket to help re-

move residual oxygen. In some experiments, 
anaerobic 4.0 mM sodium sulfite solution 
was poured into the soil as an additional 
measure to remove residual oxygen [12].  
     Results and Conclusions: All three spe-
cies survived a week under the described 
conditions, M. wolfeii showing the greatest 
increase and M. formicicum showing the 
smallest increase in methane production. So-
dium sulfite additions resulted in even greater 
methane production. These experiments dem-
onstrated methane production at reduced 
pressure, survival of the organisms after a 
freeze/thaw cycle, and the usefulness of the 
Andromeda Chamber.    
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