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Abstract 
 
Low soluble, stable noble gases as helium and neon are ideal trace gases to quantify the 
amount of basal glacial melt water in ocean water. Atmospheric air trapped in the meteoric 
ice is fully dissolved when the ice is melted from below due to the enhanced hydrostatic 
pressure at the underside of an floating ice shelf, leading to an excess of these noble gases 
in the order of 1280 % and 890% in pure glacial melt water. With this method fractions of 
glacial melt water in the order of 0.05% can be detected.  
 
We carried out the worldwide first noble-gas measurements from below an ice shelf in 
Antarctica. We have constructed and successfully tested a dedicated in-situ water sampler 
for oceanic helium isotope and neon measurements under extremely cold conditions to avoid 
freezing and gas fractionation during heaving. The instrument was released through hot-
water drilled bore holes at two locations below the Filchner-Ice-Shelf in the southern Weddell 
Sea, Antarctica, 2016. Measurements were later carried out with the noble-gases mass 
spectrometer HELIS at IUP Bremen. We observed substantial melt water fractions in the 
cavity below the Filchner Ice Shelf, agreeing with a reduction in salinity and low 
temperatures. We also observed additional helium accumulation from crustal sources. These 
measurements will help us obtain a better understanding of basal melting processes at the 
sources and to quantify basal ice shelf melting, which is crucial to investigate the fate of 
Antarctic and Arctic ice shelves under changing climate conditions. 
 


