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Modern Great Salt Lake, UT, United States, is the evaporative remnant of Pleistocene
Lake Bonneville, making this site an appropriate analog to ancient martian lacustrine
systems. Today, evaporite minerals, including recently formed displacive gypsum
selenite, surround the lake. We hypothesized that hydrated clay inclusions within the
gypsum could harbor microbial life by providing water, nutrients, and protection from
UV radiation and temperature extremes. Our results reveal a diverse microbial
community that thrives in these clay-rich inclusions, including archaea, fungi, and
numerous bacterial species from Actinobacteria, Bacteroidetes, Firmicutes, and
Proteobacteria. The presence of primary producers (cyanobacteria and microalgae)
capable of varied metabolisms indicates a potentially self-sustaining, entombed
ecosystem. X-ray diffraction analyses of the sediment in which the gypsum formed
show that the clay fraction associated with gypsum formation is dominated by illite
and smectite, with smaller amounts of kaolinite and chlorite. The methods developed
here for modern gypsum can be applied to ancient terrestrial minerals and hydrated
sulfate deposits on Mars.
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