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The method of dating landscape 
surfaces with in situ produced cos-
mogenic nuclides is an important tool 
in Quaternary Science: for example, 
the timing of the maximum extent of 
a glacier can be determined by dating 
the surface of an erratic boulder on a 
terminal moraine (Gosse and Phillips 
2001). This is done by measuring the 
concentrations of the cosmogenically 
produced isotopes 10Be, 26Al, 21Ne and 
3He, assuming that no prior exposure 
of the sampled surface to cosmic 
rays has occurred. Depending on the 
magnitude of the cosmogenic nuclide 
inheritance from pre-exposure, the 
determined age will be too old.

Our study investigates the eventu-
ality of pre-exposure of one or more 
sides of a boulder. We want to show 
the importance of careful sampling 
to avoid possible mistakes in the age 
determination. For this purpose, an 
erratic boulder on the right lateral mo-
raine of the glacier de Tsijiore Nouve 
in the Arolla Valley (Valais), Switzer-
land, was sampled on each side. Map-
ping of the surrounding area of Arolla 
was done to reconstruct the Holocene 
fluctuations of the glacier. This gla-
cier is especially useful as it covers 
a relatively small area and therefore 
responds rapidly to mass–balance 
changes. It has a predominantly 
sedimentary bed and builds up major 
moraines. The sampled boulder rests 
on the crest of the lateral moraine of 
the glacier’s advance during the 1980 

to the early 1990ies. Older pictures 
reveal that it was not there before the 
most recent advance and deposition 
after the formation of the moraine 
can be excluded as well. Consequent 
exhumation or movement of it due to 
erosion of the moraine surface is un-
likely to occur within 10 years. There-
fore, the deposition age is between 10 
and 14 years.

Four of the 6 samples were meas-
ured with AMS to obtain the 10Be 
concentration. An exposure age of 
– within the error limits – zero years 
is resulting for each of the samples 

due to the expected low concentra-
tions of the nuclides and, also, of the 
detection limits of the mass spectrom-
etry. Three samples measured for 21Ne 
reveal similar to air concentrations 
and, statistically, the exposure age is 
therefore also zero.
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Figure 1 The sampled boulder on the most recent right lateral moraine of the 
Glacier de Tsijiore Nouve - Photo: S. Strasky 
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