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Among the most impressive geomorphological features that document the competition between rock uplift and sur-
face processes are wind gaps, which form in active mountain ranges when rivers are defeated by tectonic faulting.
Here we use a three-dimensional numerical model with full coupling between tectonic deformation and surface
processes (Kurfess and Heidbach, Comp. Geosci., 2009; Maniatis et al., EPSL, 2009) to investigate the formation
and temporal evolution of wind gaps in mountain ranges bounded by an active thrust fault. Range growth in our
model occurs by accumulation of slip on a fault plane embedded in a rheologically stratified crust. Our model
results reveal that wind gaps do not necessarily form progressively from the center toward the tips of the moun-
tain range. Rather, rivers abandon their valleys asynchronously depending on the evolution of their catchment area
upstream of the range and the relative magnitude of diffusive and fluvial erosion. Our study further reveals that
the presence of wind gaps are not an unequivocal indicator for lateral fault growth, because they may also form
in mountains bounded by non-propagating faults with stationary tips. The elevation of wind gaps above the local
base level is a good approximation for the amount of tectonic rock uplift since river defeat and valley abandon-
ment. Overall, our models agree well with the geomorphology and growth history of active mountain ranges in
northeastern Tibet (Hetzel etal., Terra Nova, 2004; Palumbo et al., Tectonics, 2009) and New Zealand (Amos et
al., Tectonics, 2010).


