The Fate of a Cryptoendolithic Habitat and Its Inhabitants Following Atmospheric Entry
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We launched a cryptoendolithic habitat, made of a gneissic impactite inoculated with Chroococcidiopsis sp. 029, into Earth orbit. After orbiting the Earth for 16 days, the rock re-entered the Earth’s atmosphere and was recovered in Kazakhstan. The heat of re-entry had ablated and heated the original rock to a temperature above the upper temperature limit for life to below the depth at which light levels were insufficient for photosynthetic organisms (~5 mm), thus killing all of its photosynthetic inhabitants. This experiment shows that atmospheric entry can act as a strong dispersal filter to the interplanetary dispersal of photosynthetic organisms. However, we found that a transparent, glassy fusion crust had formed on the outside of the rock. Chroococcidiopsis was able to re-invade the rock, and it grew preferentially under the fusion crust in the relatively unaltered gneiss beneath. The fusion crust acted as a microbial glasshouse, providing a photosynthetically active radiation transmitting shield from wind desiccation, and heating the micro-habitat for the microorganisms beneath. Thus, the biologically destructive effects of atmospheric entry can at the same time generate novel endolithic habitats.

