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It has been proposed that the topography of mountain belts has resulted from the dy-
namic interaction of processes controlling deformation of the lithosphere and pro-
cesses operating at its surface. In this regard, the Central Alps of Switzerland have
been a particularly promising mountain belt for improving our knowledge in this field.
Specifically, there is sufficient evidence that the evolution of the Alps experienced
distinct geodynamic phases (constructive growth at ca. 18 Ma, and phase of orogen
shrinking at ca. 5 Ma) that have been related to variations in climate-driven erosion
rates (Schlunegger & Simpson, 2002; Willett et al., 2006). We propose similar feed-
back mechanisms between crustal deformation and surface erosion to occur at modern
times despite multiple phases of glaciations during the Quaternary. We relate the effect
of these feedback mechanisms to the particular drainage geometry in the Central Alps.
Specifically, the Alpine sediment transfer system comprises two large orogen-parallel
drainage basins in the core of the Alps (Rhone and Rhine valleys), and smaller orogen-
normal oriented systems (Aare, Kander, Lindth, Ticino). Discharge in the large rivers
is approximately 5-10 higher than in the small ones. The large valleys currently ex-
perience the highest rock uplift rates of the Central Alps. Specifically, high-resolution
levelling techniques (Kahle et al., 1997) yielded a substantial increase in rock up-
lift rates from the reference benchmark in the foreland to the Alpine core. The contour
lines for rock uplift parallel the Alpine strike with two exceptions. These are the Rhone
and Rhine valleys where the highest rates of 1.4-1.6 mm/yr are currently measured.
Interestingly, the pattern of suspended loads of rivers reveals the same spatial trend.
Specifically, modern sediment yields increase from the foreland to the core of the Alps
and positively correlate with the pattern of rock uplift rates. Note, however, that there
are no evident relationships between sediment yields and the nature of the underlying



bedrock, the hillslope morphometries, and the number of hydropower dams. In ad-
dition, channel steepness indices of trunk streams are lower in the Rhone and Rhine
valleys than in the orogen-parallel systems independent of the extent of glacial over-
print. We hypothesize that the spatial coincidence between the location of enhanced
erosion, maximum crustal uplift rates and lowest steepness indices suggests a positive
feedback between erosional unloading and tectonic forcing. It is then the particular
situation of large strike-parallel drainages in the core of the Central Alps that poten-
tially results in release of higher-than-average lithospheric stress in these valleys. It
appears then that the available information is sufficient to speculate about possible
feedback mechanisms between environmental conditions and lithospheric processes
for the temporal scale of decades of years. However, this hypothesis needs a robust test
with geodynamic models of coupled lithospheric deformation and surface processes,
and with data that improves the spatial resolution of the crustal velocity field and the
sediment yields. Further specific value lies in the exploration of simple systems in the
Alps, down to the length scale associated with individual faults in the upper crust.
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