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Lithosphere structure underneath the Tibetan plateau
inferred from elevation, gravity and geoid anomalies
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The Tibetan plateau is the product of crustal thickening caused by collision between
India and Asia. Plate tectonic reconstructions suggest continuous northward move-
ment of the Indian plate relative to stable Eurasia at nearly 50 mm/yr for the last 50
My. The plateau is now ab km elevation with steep topographic gradients across
the southern and northern margins. These steep topographic gradients are also related
with high lateral variations on the geoid and gravity anomaly. In a SSW to NNE cross
section, the Bouguer gravity anomaly decreases in 500 km from about 0 mGal in the
India plate t0-500 mGal on the Tibetan plateau. Seismic studies crossing the plateau
found a thick crustal root underneath the plateau, which would be in agreement with
this high elevation and low values of the Bouguer gravity anomaly. The geoid anomaly
also presents a steep gradient on the Himalayan front and the northern margin, getting
values between 20-30 m on the plateau suggesting a pronounced thinning of the litho-
spheric mantle. Uplift late in the tectonic evolution of the plateau, the widespread
extension, and the associated magmatism have been attributed to convective removal
of the lower part of lithospheric mantle and its replacement by hotter and lighter as-
thenosphere. Some of this processes have been studied numerically, the effect of the
convective removal of the lithosphere on the evolution of the Tibetan plateau. Here
we present a two-dimensional lithospheric thermal and density model along a transect
from the Indian plate to Asia, crossing the Himalaya front and the Tibetan plateau. The
model is based on the assumption of local isostasy equilibrium and constrained by the
topography and gravity and geoid anomalies. The thermal state of the lithosphere is
linked to the mentioned observables through the temperature-dependent density of the
mantle lithosphere. Results are discussed in terms of possible geodynamic evolution



of the Himalayan orogen.



