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VIABLE BACTERIA, METHANE: AND HIGH ICE CONTENT IN ANTARCTIC 
PERMAFROST: RELEVANCE TO MARS. 
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Exploratory drillings in Antarctic permafrost were performed in Taylor Valley (eolian 
and fluvial sediments, up to 150,000 years old), in Miers Valley (lacustrine sediment, 
age undetermined), and on Mt. Feather (ancient soil, Sirius formation, at least 2 
million and possibly over 15 million years old). The depth and temperature of the 
drilling cores were 17 m (-18°C), 4 m (-21°C) and 2-3 m (-25 to -27"C) respectively. 
At all sites, the permafrost is covered by a 10 - 20 cm thick layer of powdery dry soil 
on the surface. To reduce the possibility of contamination, a gasoline-powered drill 
was used without a drilling fluid and cores were treated aseptically. Each core 
contained viable bacteria, including anaerobes, their number varying up to 102-103 g~ 
by plate counts and to 105 g-i by fluorescence. Most samples contained methane in 
quantities up to 670 #1 kg 1 of biological origin (presumably by bacteria), shown by 
its isotopic composition (zx~3C = 54.8%0). Enzyme (invertase) activity was present in 
most samples. The ice content of all samples was unexpectedly high, at least 25% 
and up to over 50%. Our findings revise earlier ideas about the "dry ~ Antarctic 
permafrost. 

These results provide strong support to the idea that Martian permafrost may contain 
ground ice and that ancient permafrost on Mars may contain samples--possibly 
viable--of life forms from an earlier, wetter period. Also, ice may be nearer to the 
surface of Mars than previously thought. 
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