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Dynamic topography disturbs the regional morphology at long wavelength and with very low topographic gradi-
ents. Nevertheless, fluvial erosion and the drainage pattern should respond to the spatial and temporal topographic
variations. In Patagonia, the mid-Miocene, opening and northward migration of an asthenospheric window beneath
the South American plate triggered a northward propagating wave of dynamic topography. Based on a morphome-
tric analysis, we explore the long-wavelength response of the drainage system to the recent dynamics of the con-
tinental lithosphere. Our analysis of Patagonian rivers (stream profile analysis) and basins (R/Sr analysis) shows a
transient state of the drainage network responding to a likely recent signal that prevails at the latitudes of the Chile
Triple Junction in Argentina. Moreover, the distribution of the perturbation signal among the drainage network
shows a South-to-North gradient, with the low Strahler order tributaries more affected with increasing latitudes.
We interpret this observation as the differential timing of response to a Northward propagating signal of dynamic
topography. We further use the geometry of the drainage network combined to numerical model predictions to
infer the characteristic response time of the surface processes. While the main tributaries respond within∼1-3 Ma,
the lower order remain disturbed for longer times. This observation is further supported by the persistently high
mean elevation where incision is high, which we take as indicative of the fact that erosion has not yet thoroughly
achieved its resurfacing action.


