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We investigated the sedimentary microbial communities at
two Antarctic sites with very different rates of organic matter
(OM) deposition: an offshore continental margin (sed. rate
~20m/Myr) and a near shore basin rich in diatoms (sed. rate ~
2cm/yr). Structural and δ13C analyses of lipids, SSU rRNA
gene sequencing, measurements of total hydrolysable amino
acids (THAA), porewater and sedimentary geochemistry were
used to characterize the interactive relationship between OM
quality and resident microbial communities. Sediments of the
continental margin are suggestive of refractory OM, as
indicated by low THAA abundances (2% of total organic
carbon (OC)), and large proportions of non-protein amino
acids β -alanine and γ -aminobutyric (40% THAA). In
contrast, labile OM of the basin sediments is characterized by
large THAA concentrations (40% of total OC) and relatively
low amounts of non-protein amino acids (5% THAA).
Sediments of the basin have higher bacterial cell numbers
(~109 cells g-1) than sediments from the margin (106-107 cells
g-1). Both sites appear to support heterotrophic communities
evidenced by δ13Clipid values, sequencing results, and
interstitial and sedimentary geochemistry. Autotrophic activity
in deeper sediments of the basin is evident from increasing
δ13CDIC values, CH4 concentrations (12.8 mM at 21.6 meters
below sea floor) and depleted δ13C values of dialkyl glycerol
tetraethers. We hypothesized that autotrophic methanogens are
utilizing CO2 derived from heterotrophic co-inhabitants to
produce CH4. Ultimately these observations imply that when
increased primary production and phytodetritus fluxes create
anoxic environments, preservation of labile OM occurs even
when large heterotrophic microbial communities are present.
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