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Fig. 1 Location and terrane tectonic of TGT
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( NBS )—North Beishan terrane; SXMF—Shibanjing—Xiaohuangshan Mountain fault;
(SBS)—south Beishan terrane; KTMF—Kuantan Mountain fault; NBT—north boundary
Ithrust; (NQ)—north Qilian terrane; CQLF—central Qilian fault; (SCQ )-—central—south
Qilian terrane; NJUF—north Jun Ul fault; (NKQ)—north Kunlun—Qaidam terrane; CKF--
central Kunlun fault; (SK)—south Kunlun terrane; SKF—south Kunlun fault; (BH)-——Bayan
Har terrane; JSS—]Jinsha River suture; (QT)—Qiangtang terrane; LLS—Lungmu Co—~Lan-
cang River suture; (GN)-—Gangdise terrane; YZS—Yarlung Zangbo suture; (HM)—Hi-

malaya terrane; MBT—main boundary thrust;
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Fig. 2 Geodynamic model for the uplift of Qinghai—Tibet Plateau
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1—Subduction direction of lithospheric plate; 2—compressional direction of plate; 3—magmation; 4—underplating and intru-
sion from upper mantle; 5—magma batch in the crust; 6—thrust fault; 7—strike-slip fault; 8—slip plane in the upper crust;
9—subduction type of old lithospheric plate; 10—subduction of ocean lithospheric plate; 11——underthrusting of continent;

12—upwelling of asthenospheric material; Moho—Moho; NBT-—north boundary thrust; STD—south Tebitan detachment;

MBT-—main boundary thrust; MCT-—main central thrust
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Lithospheric Evolution and Geodynamic Process
of the Qinghai-Tibet Plateau:

An Inspiration from the Yadong —Golmud —Ejin Geoscience Transect

Gao Rui, Li Tingdong and Wu Gongjian
(Chinese Academy of Geological Sciences, Beijing, 100037)

Abstract

During 1986~1995, the authors separately compiled the Yadong—Golmud geoscience tran-
sect (1986~1990) and the Golmud—Ejin geoscience transect (1991~1995) supported by the
Ministry of Geology and Mineral Resources of P. R. China and the National Natural Science
Foundation of China. The two transects link up to form the Yadong—Golmud—Ejin geoscience
transect passing through the whole Qinghai-Tibet Plateau, from south to north, totalling about
2400 km long, which is called the TGT (Tibet Geoscience Transect) for short. TGT revealed
the basic structures, tectonic evolution and geodynamic process of the lithosphere of the Qinghai-
Tibet plateau. The evidence of underthrusting of the Indian plate beneath the Himalayan Moun-
tains on the southern margin and southward wedging of the Alaxa block on the northern margin
beneath the plateau has been found. They were the driving forces causing the plateau uplift. The
plateau is a continent resulting from amalgamation of eight terranes. These terranes are separated
by sutures or large-scale faults, different terranes have different lateral inhomogeneity and multi-
layered lithospheric structures. At depths of about 20~30 km of the crust in the interior of the
plateau there commonly exist low-velocity layers. It is an uncoupled layer of the tectonic stress;
above the layer, the upper crustal slices were thrust and overlapped each other and the rocks un-
derwent brittle deformation, thus leading to shortening and thickening of the upper crust. Below
the layer, the lateral change of the structure of the lower crust varies most greatly and ductile de-
formation is found. The lower crust velocity of the Himalaya terrane shows the reversed fea-
tures; the lower crust velocity of the Gangdise terrane shows strong gradient variation and shows
the character of the double Moho. On the whole the Moho of the plateau is greatly undulatory,
on the north and south sides the characteristics of the mountain root are very conspicuous; and
the Moho is displaced in many places across the suture zone or gigantic faults. Although the crust
of the Qinghai-Tibet Plateau has a great thickness, the lithosphere does not thicken markedly.
The plateau uplift evolved through three stages: uplift due to subduction and collision (K,—E;);
uplift due to convergence and compression (E;—N;) and uplift due to isostatic adjustment (N,—
Q). The plateau is in a state of bi-directional compression. The unstabel change of the Moho,
the interaction between the crust and mantle and between the lithosphere and asthenosphere
caused by the sinking of the lithospheric mantle and the strike-slip and extension of the crust are
the major dynamic factors for maintaining the present height and scope of the Qinghai-Tibet

plateau.

Key words: Qinghai-Tibet Plateau; lithosphere; geoscience transect; continental dynamics





