Exploration and discovery in Gulf of Mexico hypersaline brines
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Key Research Questions/Discoveries

Questions —1)
between brine pool, brine basin, and mud volcano sites;

across
sites; determine the primary sources of metabolic energy and cell carbon to support
microbial growth.



Key Research Questions/Discoveries

Questions —1)
between brine pool, brine basin, and mud volcano sites; 2)
3)
across sites; 4)
to support microbial growth.

Discoveries — 1) ; halophilic
methanogens, halotolerant fermenters, and sulfur oxidizers are common; 2) across brine site
types - despite differences in system dynamics and biogeochemistry -

(Thermoproteota, Gammaproteobacteria, Epsilonproteobacteria); 3)

where normal sediments and brine-influenced sediments intersect; 4)

i 5) -- high
concentrations of dissolved organic carbon and inorganic phosphorus and nutrients fuel
microbial activity and support biomass accumulation; 6)



Finding a needle (mud volcano) in a haystack (complex geology)
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Sediment Geochemistry

Table 1 Geochemical analysis of samples from AC601 brine lake

40 m 3m Upper Lower
control control halocline halocline Bottom

Average pH 7.5 7.4 7.3 6.7 6.8
Average 36 47 57 85 87
salinity (PSU)

Geochemical inventories (umol cm~2):

CH, 0.03 36
30 99
12 14
H,S 0 47
SO3- 409
PO;~ 0.1
0.6
2

pper halocline

B
~40 m ( =3m ’
. € 3 . lower bottom

40 m control 3 m control alocline

Crespo-Medina et al., Geobiology, DOI: 10.1111/gbi.12185



Microbial Activity
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Sulfate reduction is limited by sulfate availability

Crespo-Medina et al., Geobiology, DOI: 10.1111/gbi.12185



40 m control 3 m control

Microbial Community Composition
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Comparison across brines

Marine Group |
(Thermoproteota)
dominate most brines;
Archaea
Halophilic methanogens
are also very common
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