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Introduction:  The hypersaline Great Salt Lake 
(GSL) of northern Utah, USA is a critical regional eco-
system that has not been examined in detail from a 
geobiological perspective.  There are presently only a 
handful of studies on the biota of this shallow water 
closed-lake system [1].  Despite interest from indus-
tries mining the salt and harvesting the brine shrimp, 
relatively little is known about the lake‘s geochemis-
try, microbial diversity, metabolic activity, and miner-
alogy, and how these relate together with processes of 
biosedimentation and fossil preservation.   

 Objectives: We study the composition, architec-
ture, and preservation of modern GSL microbial com-
munities present using genomic (DNA sequencing) 
and microscopic techniques (SEM, EDAX).  

Initial Results: Our examination of various sedi-
mentary facies sampled in the modern GSL (figure 1) 
indicates that microbial communities occur in many of 
its environments.  Microbial communities in the GSL 
are found in microbial mats, crusts, tufas, oolites, car-
bonate hardgrounds, stromatolites, open water, and 
benthos.  

Traditional cultivation and isolation approaches on 
samples from the lake and surrounding features  have 
yielded some Archaea, Bacteria, microalgae and cya-
nobacteria.  Our ongoing phylogenetic studies of mi-
crobially-influenced sedimentary structures (MISS, 
after [2]) including biostromes, microbial mats, as well 
as benthic and pelagic regions of the lake, are yielding 
a tremendous amount of  information through the ap-
plication of high-throughput DNA sequencing tech-
niques, including small sub-unit 16S ribosomal RNA 
(16S ssu rRNA) methods. 

Conclusions and Implications:  Our findings re-
fute the idea that the GSL is “dead” – on the contrary, 
microbial diversity is a function of the prevailing con-
ditions.  Recent work on other microbial mats show 
that constituent cyanobacteria and other microorgan-
isms secrete extracellular polymeric substances (EPS), 
which enhance the stability of the sediment [3], and 
contribute to sedimentation [4]. With this in mind, we 
endeavour to identify potential biomarkers present in 
GSL carbonate and siliclastic facies, and to examine 
their preservation and temporal persistence. Studying 
the GSL is especially valuable because it is an accessi-
ble extreme environment for testing hypotheses regard-
ing biosedimentation, energy pathways, nutrient cy-
cling and eukaryotic evolution on early Earth and 
Mars.   
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Figure 1: General location of our study area in 
GSL in Northern Utah.  Below, photo of sampled 
modern microbial mat with MISS (Microbially-
influenced sedimentary structures) that is yielding 
valuable genomic data. 
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