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Project description: 

The Gorner-/Grenzgletscher system is located in vicinity of Zermatt. It is the largest 
polythermal ice mass in the Alps. A glacier is called polythermal if zones of 
temperate ice at the pressure melting temperature (PMT) coexist with zones of cold 
ice below the PMT.  The ice masses  are separated by the cold-temperate transition 
surface (CTS). 

In alpine glaciers a polythermal structure is restricted to glaciers with a high elevation 
accumulation area. In the case of Grenzgletscher the accumulation area on Colle 
Gnifetti and Seserjoch is located 4500m a.s.l..  

The tongue of Grenzgletscher has long been famous for its blue meltwater lakes and a 
persistent network of melt water streams in the lower ablation area, which indicate 
impermeable cold ice close to the surface. Such deeply incised melt water streams are 
not found on any other glacier in the Alps. 

 

Fig. 1: Hashed area: Spatial extent of the cold ice in Grenzgletscher determined by 
airborne ice radar in 2008. Highlighted are the deeply incised meltwater streams. 
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Knowledge of the thermal structure of glaciers is crucial for modeling their future 
evolution, as temperature strongly influences ice viscosity, and therefore ice 
deformation patterns and mass flux. In addition, zones of cold ice affect glacier 
hydrology by blocking meltwater fluxes, which are limited to discrete flow paths in 
cracks and channels. Due to the impermeability of fracture-free cold ice, deeply 
incised and persistent melt water streams and lakes at the glacier surface are 
indicators for cold ice. 

To measure ice temperature several boreholes were drilled already in the years 2005 
to 2008. To get a detailed picture of the thermal structure of Grenzgletscher and 
especially of the location of  the  CTS three more boreholes were drilled in summer 
2010. The measurements are still in progress. 
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