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Mature orogenic plateaux grow in response to the lateral redistribution of plateau material, driven
by gravitational potential energy, from the thick plateau crust toward the thinner foreland crust.
Folding and thrusting in the shallow crust as well as flow of weak deep crust toward the foreland
result in plateau growth. The balance between plateau growth processes, including gravitational
collapse of the orogenic crust, and the resistance to plateau propagation controls the position of
plateau margins. Toward the end of orogenic plateau development, plateau margins are the loci of
steep topographic gradients, where erosional processes can be aggressive. The margins also
represent the transition between thick crust and thin/weak lithosphere beneath the plateau, and
thinner crust and strong/thick lithosphere below the foreland.
The juxtaposition of thick and thin lithosphere favors strain localization along plateau margins,
where thick lithosphere may partially subduct, or where strike-slip systems, such as the Altyn Tagh
region of northern Tibet, develop. In either case, it is likely that the deep, flowing, partially molten
crust will sample and entrain high-P (HP) metamorphic rocks such as granulite and eclogite. In the
case of lithospheric strike-slip systems, crustal thickening in transpressional domains may lead to
HP metamorphism, and crustal thinning in transtensional domains may lead to rapid exhumation
of the deep crust, particularly where pull-apart structures in the shallow-crust allow the upward
flow and emplacement of migmatite domes. For example, the Montagne Noire dome (French
Massif Central) formed at the southern margin of the Variscan orogen in the late Carboniferous
(315-295 Ma). This dome is filled with Variscan migmatite containing eclogite fragments that were
sampled near Moho depths and entrained in the flowing partially molten crust; eclogitization and
early crystallization of melt were coeval. In this example, the redistribution of mass and heat
across the plateau margin, including the exhumation of near-Moho rocks, stabilized the crust and
marked the end of orogeny.
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