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Astrobiology Missions
Search for Microbiology in Cryogenically-collected Stratospheric Particles from Space
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Volumes of air from the upper stratosphere collected via balloon-carried cryogenic equipment have been found to trap interplanetary micro-particles (1). Specimens are extracted under clean and sterile conditions.  Collection from altitudes up to 41km avoids nearly all particles rising from the troposphere and allows a check on them, so that previously uncertain types of cosmic dust (2) may be identified.  Fluffy smoke-like particles with delicate protuberances have been collected, demonstrating that the technique handles particle matter very gently.  The samples contain types of interplanetary dust particles (IDPs) previously identified as cometary dust aggregates, asteroidal layer silicates and iron compounds.  Particles of order 10(m in size are generally single spheres or conglomerates or lattice silicates.  Some mineral composites are highly porous and composed of micron-sized crystals, but other fluffy composities have components down to the resolution limit (~ 0.05(m). The SEM/EDX analysis also shows carbonaceous material components within the composites. Organic composites are seen as clumps of evenly-sized spheres, shown in biochemical tests (anionic and cationic fluorescing dyes) to comprise dead and living cocci (1).  Further work has succeeded in culturing particular organisms (3).  A class of larger spheres (5-15(m) are spore-like, often with damage cracks and attached mineral particles.  Rod-like particles come singly or attached to larger 'spores' and from (m's to over 10(m long.   Further studies of the spore-like shells and and clumps containing viable microorganisms are underway, to determine mineralogical and isotopic associations with the chondritic IDPs.
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