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S12: Linking ecosystem structure and functioning with bio geochemical cycles

Environment dependent distribution of glacier and subglacial
microbial communities from King George Island (NW Antarctica)
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The impact of environmental geochemistry on the bacterial and fungal communities from glacier ice
and subglacial streams was investigated on various locations of King George Island, NW Antarctica.
Subglacial stream samples (42) and ice samples (63) from glacier transects of Barton Peninsula,
Weaver Peninsula and Potter Cove areas were collected during ROICE field trips (February 2015 and
February 2016) at King Sejong Station KOPRI (South Korea). Cultured microbiota was obtained by
cultivation on 1 x R2B and 1:50 diluted media at 4°C and 15°C, leading to isolation of 102 bacterial
colonies from glacier ice and 88 colonies from subglacial streams. Scanning Electron Microscopy
analysis of both microbial communities and isolated colonies revealed the presence of cocci, bacilli
and filamentous microorganisms, the dominant morphotype varying with the sample location. The
identified bacterial strains based on 16S rRNA gene sequence belonged to Proteobacteria,
Firmicutes, Bacteroidetes and Actinobacteria phyla, with a high represention of
Gammaproteobacteria, the majority being homologous to cold environments bacteria.
Physicochemical and geochemical parameters of melted ice samples showed significantly lower pH,
TDS and TOC values of glacier ice relative to those of the subglacier water, suggesting the
enrichment of the latter one with geochemical compounds at the interface glacier/forefield with
expected impact on its microcosm. All glacier ice samples were rather homogenous, belonging to
Na-HCO3 type, with a higher Ca content in the vecinity of subglacier streams, while the stream
water was more heterogenous, corresponding to Na-Ca-HCO3 and Na-Cl types. Trace elements
analysis revealed the presence of high concentrations of Al, Fe and Sr, in particular in the subglacial
stream water.
Genomic DNA was isolated in triplicate from all ice and stream samples, and the bacterial and
fungal diversity determined by 16S rRNA and ITS2 partial gene sequencing, respectively, is currently
under way using a MiSeq Illumina platform, to unravel the microbial community structure and
correlation with the geochemistry of the glacier ice transects and subglacial streams from Kings
George Island area, Maritime Antarctica.
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