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Introduction: Interest in the deep subsurface bio-
sphere has grown in recent years due to its influence on
a variety of research areas including climate change,
deep subsurface repositories and the oil industry. Of
these deep subsurface environments, evaporite deposits
are an important terrestrial analogue for deep subsur-
face environments on Mars [1]. Despite the interest in
these saline environments, little is known about how
the microbial communities within them gain carbon
and energy. We examined two spatially separated brine
pools present in a 1.1km deep British salt mine to ad-
vance our understanding of life in deep hypersaline
environments.

Methodology: Samples were collected from two
brine pools in sterile Falcon tubes and anaerobic serum
bottles. A suite of geochemical analyses was performed
on both brines, including ion chromatography, ICP-MS
and colorimetric assays. Solid halite (NaCl) and syl-
vinite (KCI) samples were taken from the surrounding
area at both brine pools and analysed for trapped gases
using a gas chromatograph. Metagenomic and am-
plicon sequencing techniques were used to investigate
the communities within the pools. This involved exam-
ining the functional and phylogenetic profile of the
community to determine the presence specific genes
and pathways related to carbon utilisation and energy
production. Organisms were also enriched on a variety
of carbon sources under both aerobic and anaerobic
conditions to validate the metagenomic observations
and test directly for the presence of organisms capable
of using energy sources available in the brines.

Results: The sequencing results indicate that the
brine pools are dominated by Archeal communities
from the family Halobacteriaceae. Community struc-
ture closely resembles those found in saturated hyper-
saline environments at the surface (Figure 1). The or-
ganisms present are dominated by chemoorganotrophs,
suggesting fixed organic carbon is one dominant ener-
gy source to the community, in spite of the generally
carbon limited conditions. Functional genes and en-
richment of microorganisms reveal the community is
able to utilise a variety of carbon sources for growth,

from simple sugars such as glucose, to complex long
chain polysaccharides such as xylan and cellulose. The
lack of a detectable autotrophic community indicates
that these communities may be dependent on ancient
buried carbon. This buried carbon could be in the form
of cellulose [2] or other recalcitrant sources trapped in
the Permian salt. Trapped gas analysis revealed a num-
ber of gases present, including methane, which could
also act as a carbon source for the community. Ongo-
ing work aims identify this carbon source, whilst also
examining how the microbial community is shaped by
the Permian ocean chemistry which deposited the
evaporite.
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Figure 1: Top 6 phyla present in the brine pools com-
pared to a saturated hypersaline surface brine [3].
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