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Supra-glacial sulphur springs in Canada's Arctic desert, northern Ellesmere Island (82°N), represent a unique terrestrial analogue for Europa exploration.

Sulphur springs discharge from the surface of a large ice sheet and precipitate 'travertine-like' deposits of elemental sulphur, gypsum and calcite as well as releasing H2S.  The presence of sulphur in three oxidation states indicates a complex series of redox reactions.  Physical and chemical conditions of the spring water and surrounding environment argue for biologically mediated reactions.  Preliminary studies indicate the presence of a complex microbial community.  Sulphur is most likely derived from thick evaporite (anhydrite) beds of the underlying Otto Fiord Formation.  Geological constraints suggest a circulation depth of greater than 1.5 km, implying a topography driven flow system, with an active biological community, may operate within an area covered by extensive ice sheets and thick (> 500 m) permafrost.

