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https://www.boem.gov/oil-gas-energy/mapping-and-data/map-gallery/northern-gom-deepwater-bathymetry-grid-3d-seismic
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Key Research Questions/Discoveries
Questions – 1) document variability in microbiology, microbial activity and 
biogeochemistry between brine pool, brine basin, and mud volcano sites; explore the fidelity 
of functional and phylogenetic diversity; assess the regulation of microbial activity across 
sites; determine the primary sources of metabolic energy and cell carbon to support 
microbial growth.  
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Discoveries – 1) microbial communities in brines are extremely diverse; halophilic 
methanogens, halotolerant fermenters, and sulfur oxidizers are common; 2) across brine site 
types - despite differences in system dynamics and biogeochemistry - some classes of 
organisms persist (Thermoproteota, Gammaproteobacteria, Epsilonproteobacteria); 3) 
sulfate reduction and anaerobic oxidation of methane are highest in interfacial samples –
where normal sediments and brine-influenced sediments intersect; 4) methanogenesis rates 
peak in core brine samples; 5) chemical priming seems to offset salt-inhibition -- high 
concentrations of dissolved organic carbon and inorganic phosphorus and nutrients fuel 
microbial activity and support biomass accumulation; 6) brines are sources of key nutrients 
and organic carbon to the deep sea.



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

Ian MacDonald (https://www2.whoi.edu/site/miso/)

Use available (industry) data to identify prospective sites

Towed camera or AUV surveys to confirm

Sample site with ALVIN or JASON
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Sediment Geochemistry
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Sulfate reduction is limited by sulfate availability

2,3, 4 = interface
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Microbial Community Composition
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Comparison across brines
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Marine Group I 
(Thermoproteota)
dominate most brines;

Halophilic methanogens 
are also very common



Comparison across brines

Bacteria Diverse bacterial
communities in 
Gulf of Mexico 
brines

Sulfur oxidizers, 
fermenters, and
heterotrophs 
dominate these
communities

(brines are enriched
In DOC, but sulfate
Is limiting)
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