Geophysical Research Abstracts
Vol. 15, EGU2013-11938, 2013
EGU General Assembly 2013
© Author(s) 2013. CC Attribution 3.0 License.

Reconstructing the growth of high topography across eastern Tibet in
space and time
Kevin P. Furlong and Eric Kirby
Penn State University, Department of Geosciences, University Park, PA, United States (KEVIN@GEODYN.PSU.EDU,
001-814-86)

How Tibet grew – when, where, and how its crust thickened and elevations rose remains one of the fundamental
and hotly debated questions of continental tectonics and lithospheric geodynamics. New results indicate that the
eastern margin of the present-day plateau adjacent to the Sichuan Basin, the Longmen Shan, has had a longer and
more complex history of uplift than previously recognized. The consensus of the past decade that high topography
in the eastern Tibetan Plateau developed largely, if not entirely, since the Late Miocene appears to be incorrect.
Rather, our recent results indicate that regions of the eastern Tibet margin adjacent to the Sichuan Basin experienced a two-stage history of rapid exhumation (and by proxy, uplift) that began in Oligocene time. This revised
uplift/exhumation history is documented in one region of the plateau margin but its regional extent and tectonic
significance needs to be assessed. What is not clear is whether the earlier (Eocene - Oligocene) exhumation history
reflects regional crustal thickening or simply records the localized evolution of one crustal block. If the history
recorded in the Pengguan massif represents regional uplift, this implies that very soon after India-Asia collision,
the geographic extent of the Tibetan Plateau was similar to today. Elsewhere in northern Tibet there is documented
Eocene-Oligocene deformation along the margins of the Qaidam basin, in the Qilian Shan, and in northeastern Tibet. Preliminary results from thermochronologic sampling and thermal modeling along a transect from the Sichuan
Basin margin into the interior of the plateau indicate a complex history of timing and magnitudes of exhumation
(and by proxy uplift). We have conducted preliminary analyses of fission-track ages of both zircon and apatite from
the Xuelongbao Massif, immediately west of the Wenchuan-Maowen fault system. Our preliminary results from
this massif are striking. Zircon fission-track ages from the summit of the massif at ∼5500m are Late Cenozoic
in age (∼25 Ma) and become systematically younger toward the base of the transect. In contrast to the Pengguan
Massif immediately east, where ZFT ages throughout the 3+km vertical section are >250 Ma. These imply exhumation from substantially greater depth during Cenozoic time in the Xuelongbao. In addition, an apparent break
in the slope of the age-elevation array that appears coincident in both ZFT and AFT data implies the possibility
of an acceleration in exhumation at ca. 15 Ma - perhaps reflecting the more recent major uplift/exhumation event.
Despite the spatial scale of our project being limited to a region of the eastern Tibetan plateau, the results of this
project specifically address when large-scale continental deformation began in the eastern plateau, whether it was
continual or pulsed (in space and time), and the specific rates at which exhumation (and by proxy crustal uplift)
occurred.

