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Spatial and temporal calibration 
of denudation rates is necessary to un-
derstand landscape forming processes 
and to detect possible coupling effects 
between climate-tectonic-erosion 
interactions. Such a quantification of 
surface erosion will be presented for 
the Western Slope of the Central An-
des in Northern Chile using multiple 
cosmogenic nuclides and morpho-
metric information. This part of the 
Andes reflects an arid to hyperarid 
setting in an active tectonic mountain 
belt. At present, rainfall is restricted to 
the High Andes. Erosion rates are de-
termined for different spatial and tem-
poral scales in an effort to explore the 
influence of the precipitation pattern 
on the process rates of the sediment 
routing system.

Morphometric data reveal that 
fluvial erosion rates have been driven 
by base-level changes. Since 6.6Mys, 
fluvial headward erosion has transmit-
ted the focus of active down-cutting 
towards the more interior portions 
of the mountain belt. At present, dis-
tinct knick-zones in the river profiles 

indicate the location of the erosional 
front, separating the ca. 6.6 Ma old 
segment of the rivers in the higher 
portions from the modern graded 
stream profiles in lower parts. Age-el-
evation relationships between alluvial 
terraces and ignimbrites reveal in-
creasing incision rates from ca. 50m/
My in the late Miocene to >200m/My 
in the Pliocene/Present, and that the 
sites of enhanced incision has shifted 
towards the High Andes during the 
same time interval. Because enhanced 
incision rates positively correlate 
with an increase in the diameters of 
the largest boulders (<50 cm at ca. 6.6 
Ma to >100 cm at present), it appears 
that effective water discharge has in-
creased during the same time interval. 
Interestingly, the cosmogenic nuclide-
based erosion rates do not record such 
temporal variations in surface erosion 
rates. Sediment yield data recorded 
over the last 10yrs in high elevated 
sub-catchments indicate denudation 
rates of magnitudes that are similar to 
rates of fluvial downcutting.

On the flat bedrock hillslope-

interfluves in the lower and mid-
dle portions of the Western Slope, 
however, concentrations of multiple 
cosmogenic nuclides revealed ero-
sion rates (<100cm/My) that are 2-3 
magnitudes lower than fluvial inci-
sion rates. Towards the High Andes, 
however, the hillslope process rates 
(>1000cm/My) are only ca. one 
magnitude lower than fluvial ero-
sion rates. Hence, the comparison 
of incision and erosion rates reveals 
differences in rates but similarities 
in general trends towards a higher 
erosional power in the high Andes 
throughout the late Neogene. Litho-
logical variations and differences in 
the uplift pattern do not solely explain 
these variations. Because present day 
rainfall distribution correlates with 
the long-term pattern of hillslope and 
fluvial erosion rates, we interpret a 
strong coupling between precipita-
tion and erosion in the Andes. In ad-
dition, since the fluvial process rates 
are consistently greater than hillslope 
erosion rates, the local relief has been 
continuosly growing.
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