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Abstract: Lithosphere delamination is a geodynamic process that part of lithosphere sinks into the
asthenosphere because of its gravity instability. Based on Non-Newtonian fluid approximation, we perform
numerical simulation of lithosphere delamination, and the effects of the lithospheric viscosity structure on this
process are analyzed emphatically. Our numerical simulations show that: The lower crust plays an important role
in the process and pattern of lithosphere delamination as its viscosity controls the degree of coupling between
crust and mantle lithosphere; With certain initial gravity instability condition, when the effective viscosity of
surrounding mantle lithosphere is between 1022~10%4pa * s, the delamination process may take place within a
short time period from 5 Ma to 30 Ma. The lithosphere delamination also shows different patterns with different
viscosity structures. Within a suitable viscosity range(1022~1024Pa * s), the higher the viscosity is, the slower the
gravity instability develops, and so, the larger area of lithosphere would peel away and sink. As a result of
lithosphere delamination, the orogenic belt transforms from compressive tectonic regime to extensional tectonic
regime once the delamination slab detaches completely from the upper lithosphere. At last, the possible
lithosphere delamination at Qinlin-Dabie-Sulu orogenic belts and its effect on the igneous activity and tectonic
evolution are discussed.
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