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CLIMATE IN THE CENTRAL ALPS, 16.000 YEARS
AGO - THE CASE OF THE GSCHNITZ STADIAL
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A prominent end moraine at the village of Trins, ca. 30 km SW of Innsbruck (Aus-
tria)marks the end of a local glacier (48 km2). Already a century ago it was chosen
as the type locality for the "Gschnitz Stadial" by Penck and Brueckner (1901/09). The
moraine was stabilised about 15,5 - 16 ka ago. The simple topography of the valley
and well
preserved lateral moraines permits a detailed and accurate reconstruction of the glacier
topography. It serves as the basis for a palaeoclimatic interpretation of the glacier with
a simple "top-down" glacier-flow model.
The equilibrium line altitude was at ca. 1900 m a.s.l., some 800 m below the modern
ELA. Basal shear stresses along the tongue were in the order of 60 - 80 kPa. With
some reasonable minimum/maximum assumptions on ice deformation velocities and
sliding velocities, it is possible to calculate scenarios for ice discharge through selected
cross sections, net ablation and net ablation gradients along the glacier tongue. This
allows to estimate net accumulation over the accumulation area. With glacier-climate
models, precipitation change and temperature change for the various scenarios can be
quantitatively estimated.
A qualitative comparison of the ablation gradients with those of existing glaciers
shows that the extremes are in between those of the fairly continental Tsentralnyyi
Tuyuksu Glacier (Tien-Shan) and the Devon Ice Cap in Arctic Canada.
An intermediate scenario is close to the ablation gradient of White Glacier on Axel
Heiberg Island (Canada). Accumulation at the ELA was about 700 mm/a, 50% less
than today. The ablation gradient was -1.8 kg/m2/m and the summer temperature de-
pression was in the order of -8 K against modern values. In the lower valleys, this
corresponds to a summer temperature of about 10◦C.
These results agree well with the palaeobotanical information, which points towards a



cold grass steppe vegetation in the areas outside of the glacier tongue.


