In-situ spectral analysis of Antarctic cryptoendoliths: Linking biology and geology in the coldest of climates
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The cold, desiccating, and harsh UV environment of the exposed surface of Mars is not an attractive biological niche by terrestrial standards. On Earth, microbial communities that once lived on the surface of warm sandstones of Cenozoic proto-Antarctica gradually adapted to the cold and harsh climate of the modern Antarctic by seeking refuge within the pore spaces of the subsurface quartz grains. If Mars was indeed once warm, wet, and inhabited, then perhaps life there may have also sought out refuge within the rocks as the martian climate evolved to its contemporary conditions.

In an effort to both understand the extremes of terrestrial biology and extend our ability to someday assess the habitability of Mars, we have analyzed both the surface expression and depth profile of cryptoendolithic microbial communities at Battleship Promontory, in the Dry Valleys of Antarctica. Data was collected on site with an active mid-infrared Fourier transform microspectrometer (2.6 – 15 um), a near-infrared spectrometer (0.9-1.8 um), and a visible spectrometer (0.4-1 um). The trio of instruments are connected to microscopes that yield ~1 mm2 spatial resolution on the sample and they are mounted on two perpendicular motorized stages that allow for spatial scanning over an area of ~2cm2.

Here we present results on the analysis of colonized and non-colonized samples examined both at the exposed rock surface and in cross-section. Such an analysis provides fundamental insights into the geological and biological interactions that make the Antarctic cryptoendolithic ecosystems possible.

