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Viking experiments indicated that life probably does not currently exist on the surface
of Mars [1], at least at the two sampling sites, but it is possible that life is present in
the subsurface or was present in the past [2]. We have evaluated the survivability of a
number of species of methanogens under conditions approaching a simulated Martian
environment, using the Andromeda environmental chamber.

Experiments included survivability of methanogens in freeze/thaw cycles, under low
atmospheric pressures, and in a Martian soil simulant matrix (JSC-1, [3]). Species
tested were Methanothermobacter wolfeii, Methanosarcina barkeri, and Methanobac-
terium formicicum. Survivability was tested by in situ measurement of methane con-
centration during experiments, and by demonstration of viability following experi-
ments.

We found that all species exhibited excellent survivability through freeze/thaw cycles.
Survival under Martian atmosphere was primarily limited by rapid loss of water by
sublimation/evaporation. The soil simulant may provide some element of protection
from oxygen poisoning. In the presence of sufficient water, all three species survived
a week under hydrogen/carbon dioxide atmospheres with total pressure<400 mbar,
M. wolfeii showing the greatest increase and M. formicicum showing the smallest
increase in methane production.
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