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ABSTRACT BODY: Subglacial Lake Whillans is the first Antarctic subglacial lake to be sampled

directly. Hot water drilling was used to access the water column and sediments of Subglacial Lake

Whillans in January 2013 as part of the Whillans Ice Stream Subglacial Access Research Drilling

(WISSARD) Project. The ~1.5 m deep lake lies 800 m beneath the surface of the Whillans ice plain and

had temperature, conductivity and pH values near -0.5 °C, 720 µS/cm and 8.1, respectively. The lake
had relatively high dissolved organic carbon and low dissolved oxygen. Molar particulate organic C to N

ratios in the water column and sediments exceeded 16 revealing a system deficient in N relative to C.

δ18O values for the lake indicates that glacial ice melt water is the primary water source; Cl- to Br-

concentrations and ratios suggest a minor seawater component. Conductivity and δ18O values in the

upper 38 cm of lake sediment infer a seawater influence in the deeper sediment layers. Delta17O-nitrate
values of the lake water indicate microbial production as the dominant source for SLW nitrate. Bacterial

densities in the lake averaged 100,000/mL and contained diverse morphotypes. Radiolabeled substrate

incorporation and ATP levels showed active biosynthesis in both the water column and surficial sediment

layer. Small subunit rRNA gene sequences revealed that the lake water was dominated by phylotypes
related to archaeal chemotrophic ammonium oxidizers. Members of the Proteobacteria (Gamma, Beta,

Delta), Planctomycetes, and Actinobacteria collectively represented the remainder of the OTUs found in
the water column. In contrast, only one archeal OTU was identified in the sediments; most sediment

phylotypes identified were affiliated with the Proteobacteria. Many of the bacterial phylotypes were

closely related to species that grow chemolithotrophically using reduced iron, sulfur, or nitrogen

compounds or C1 hydrocarbons as electron donors. Collectively, our results indicate the presence of an

active microbial community beneath the Whillans Ice Plain dominated by chemolithoautotrophs. These

organisms appear to play a significant role in subglacial weathering processes.
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