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Abstract:  The Great Salt Lake, Utah, is one of the 

world’s most recognized hypersaline environments. It 

is a beautiful dual-color system with two environments 

in one lake: a hypersaline, pink northern arm and 

moderately saline, blue-green southern arm separated 

by a railroad bridge that spans the lake. The salinity is 

due to high concentrations of metals from the local 

geochemistry and, due to this chemistry and UV 

exposure, is likely high in chemical radicals. This 

makes the environment poly-extreme, potentially 

mimicking extreme environments on other planets.   

The Great Salt Lake has been studied for many 

years [1-4]. While most studies have looked at the 

diversity and population of microbial halophiles in the 

lake, a more extensive analysis of the microbial 

population in the lake needs to be done to better 

understand how microbes survive. We have undertaken 

a metagenomic analysis using next-generation 

sequencing and computational analysis, of three 

sampling sites in the lake: the Spiral Jetty (Rozel 

Point) in the northern arm, as well as one northern and 

southern point off the railroad causeway. We cross-

correlated our metagenomic analysis with water 

analyses at these sites to observe trends in microbial 

and salt content. The northern arm exhibits high 

diversity in the extreme archaeal halophiles, and this 

corresponds to its extreme metal ion content. The 

southern arm is ~2.5x lower in metal ion content and 

has a much more diverse bacterial population. To 

explore how these microbes survive and thrive, we 

computationally surveyed representatives of our top 

microbial hits from the NCBI genome database for the 

presence of a minimal genetic “survival toolkit”, 

including superoxide dismutase, perchlorate reductase, 

antioxidant pathway genes, and other genes. We found 

that microbes from the northern arm are enriched in 

these genes compared to inhabitants of the southern 

arm. Because not all genes are present in all organisms 

and some of these survival enzymes are secreted, it is 

likely that the collective community of microbes are 

what support life here.   

We hypothesize that survival in this toxic, 

hypersaline environment requires a gene-encoded 

survival toolkit, which includes enzymes that tolerate 

high concentrations of metal cations in order to reduce 

radicals and neutralize anions, such as perchlorate and 

other oxoacids. Because not all microbes have all of 

these genes, they must form a community to survive 

under these conditions. Because variations of these 

terrestrial hypersaline environments might be found 

elsewhere in the solar system, halophilic microbes 

could provide clues to survival tactics, should life be 

found in these poly-extreme environments.  
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