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A common geochemical feature of marine sediments of both the deep and shallow oceanic subsurface is a sulfate-methane interface (SMI) where methane is oxidized using sulfate as the electron acceptor.  The microbes that mediate this process, anaerobic methane oxidizers (ANMEs), are able to survive on the small amounts of energy released as electrons are transferred from methane to sulfate.  The abundance and activity of ANMEs relative to other microbial communities should reflect the relative importance of methane oxidation vs. other energy yielding processes (e.g., fermentation). To examine the relationship between these different microbial groups we used archaeal 16S rRNA to determine the active populations of a range of marine sediments, including a methane seep with a shallow SMI (Gulf of Mexico site GC205), a low methane flux site with an intermediate depth SMI (White Oak River estuary), and a very low methane flux deep subsurface core with SMIs occurring 30 and 86 meters below the seafloor (Ocean Drilling Program site 1229 of the Peru Margin).  The SMIs of each of these sites harbor divergent microbial communities.  ANME-1 dominates the clone libraries from GC205.  The White Oak River site contains ANME-1, but is dominated by another group of archaea, the Miscellaneous Crenarchaeotal Group (MCG), whose environmental function is unknown.  The 1229 sediments lack ANMEs altogether, and are dominated by archaea of the MCG lineage. The gradual disappearance of ANMEs at sites of decreasing methane flux suggests that processes other than anaerobic methane oxidation drive the microbial community at some SMIs.

