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The northward indentation of Indian continent into the southern margin of Asia is associated with the formation
of the Himalayan mountain range and the Tibetan Plateau behind it. Here, we use 3-D thermo-mechanical numer-
ical simulations to investigate the relation between the progressive orogenic wedge formation, as underthrusting
proceeds, and the evolution of the plateau in the continental interiors. Our results show that the indentation-driven
shortening is mainly accommodated by the combination of underthrusting of the lithospheric mantle of the in-
denter and localized crustal thickening beneath the collision zone. The crust of the indenter is scraped off and
congested at the collisional zone as it underthrusts beneath the retro-continent, forming a crustal-scale orogenic
wedge overlying a two-sided subduction system. The early stage of the orogenic development is characterized by
rapid vertical uplift, width extension and northward migration. In the later stage, the mountain belt spreads out-
ward, eventually forming a broad high-standing and flat orogenic plateau, comparable to the morphology of the
present Himalaya-Tibetan Plateau. Our models also predict a long-lived topographic tail at the eastern border of
the indenter, suggesting that the elongated southeastern margin of the Tibetan Plateau is likely a fossil remnant of
continental indentation. We conclude that the Himalayan orogeny along the Asian southern margin plays a relevant
role in the regional scale formation and evolution of the Tibetan Plateau during the convergence, controlling the
rigidity of the indenting margin.


