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Numerical modeling shows the strong potential for patterns in erosion to influence the style and distribution of deformation in
active mountain ranges. However, field studies aimed at exploring the coupling between tectonics and erosion yield conflicting
views of the importance of erosion in influencing rock uplift. We compare patterns in river power, inferred excess fluvial transport
capacity, topographic relief, precipitation, and mineral cooling ages to assess the coupling between surface erosion and rock
uplift within the vicinity of the Namche Barwa-Gyala Peri massif, an active antiformal structure located within the eastern
Himalayan syntaxis. The rich and dense data set reveals a tight spatial correspondence of fluvial incision potential, high relief,
and young cooling ages. The spatial coincidence is most easily explained by a sustained balance between rock uplift and
denudation driven by the incision of the Yarlung Tsangpo-Brahmaputra River over at least the last ~ 1 Ma.

The Yarlung Tsangpo-Brahmaputra River is the largest and likely most erosive river in the Himalaya, and two lines of evidence
point to its active role in the dynamic interaction of local erosion, rock uplift, thermal weakening of the lithosphere, and
deformation: (1) Whereas along the rest of the Himalayan front, high relief and high rock uplift rates are essentially continuous,
the high relief of the syntaxis is restricted to a “bullseye” pattern exactly where the largest river in the Himalaya, the Yarlung
Tsangpo-Brahmaputra, has the most energy per unit area available to erode its channel and transport sediment. (2) The location
of rapid incision on the Yarlung Tsangpo-Brahmaputra has been pinned for at least 1 million years, and without compensatory
uplift of the Namche Barwa-Gyala Peri massif during this time, the river would have eroded headward rapidly, incising deeply
into Tibet.
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