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Fig. 1 Distidbution of the faults on the QinghatXizang Plateau and its adjacent areas (modified from Li Tingdong, 1995)
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1= lithospheric mantle; 2= Earth s crust; 3= molten low

crust



Fig.3 The diift of the Indian continent
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R 1= wandering path for the Indian continent; 2= collision di-
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formation and deformation of strike slip faults
ATF = Altun faul; WKLF = West
EKLF= East Kunlun fault; XSHF =

Kunhin fault;
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1= migration direction of the material from the Plateau
2= force direction;
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3= collision direction of the Indian

of faults

[1] POLLARD D D. New departures in structural geology and tec-
tonics [ EB/OL] . http: //www. pangea. stanford edu/-dpol-
lard/ NSF/, 2003.

[2 . (7. L1995, (1)

[

[ 10]

(11

[ 12

[13]

[ 14

[ 15]

[ 16]

[ 17

[ 18

- [ M].
. 1999.
MASEK J G,
uplift in Tibet: Evidence for a viscous lower crust [ J] . Tectonics,
1994, 13(3): 659— 667.
BOURJOT L, ROMANOWICZ B. Crust and upper mantle to-

ISACKS B L, FIELDING E J et al. Rift flank

pography in Tibet using suiface waves [ J] . Geophys. Res.
Lett., 1992, 19: 881— 884.
GRIOT, DA, MONTAGNER J P, TAPPONNIER P. Phase
velocity structure from Rayleigh and Love waves in Tibet and its
neighboring regions|[ J] . Geophys. Res., 1998, 103. 21215—
21323.
METIVIER F, GAUDEMER Y, TAPPONNIER P, MEYER
B. Noitheastward growth of the Tibet plateau deduced from bal-
anced reconstruction of two depositional areas; the Qaidam and
Hexi Corridor basing China[ J] . Tectonics, 1998, 17(6): 823
— 842.
BECK R A, BURBANK D W, SERCOMBE W J et al. Strati-
graphic evidence for an early collision betw een northwest India and
Asia[J] . Nature, 1995, 373: 55— 58.
ROWLEY D B. Age of initiation of collision between India and
Ada: A review of stratigraphic data [ J] . FEarth and Planetary
Science Letters, 1996, 145. 1— 13.
ENGLAND P C, MCKENZIE D P. A thin viscous sheet model
for continental deformation [J]. Gephys. J. R. ASTRON.
Soc., 1982, 70. 295— 321.
ENGLAND P C, HOUSEMAN G A. The mechanics of the
Tibetan phteau [ M] . R. Soc. London, 1988,
326, 301—320.
DEWEY JF, CANDE S, PITMAN W C. Tectonic evolution of
the India/ Eurasia collison zone [ ]] .
1989, 82(3): 717—734.
ARGAND E. Latectonics del Asie. Proc. 13th[ A]. Int. Ge-
ol. Congr. Brussels, 1924, 7. 171—372.
ZHAO W L, DAVE A, YUEN. Injection of Indian crust into

Phil. Trans.

Eclogae. Geol. Helv.,

Tibetan bwer crustt A temperature-dependent discous model
[J] . Tectonics, 1987, 6(4): 505—514.
CHEMENDA A I, BURG J P, MATTAUER M. Evolutionary
model of the Himalaya-Tibet system: geopoem based on new
modeling, geobgical and geophysical data[ J] . Earth and Planet
Science Letters, 2000, 174: 397— 409.
OWENS T J, ZANDT G. The implications of crustal property
variations on modek of Tibetan Phteau evolution [ J] . Nature,
1997, 387. 37—43.

[J. ,48
(8): 836— 842.
HARRISION T M, MCKEEGAN K D, LE FORT P. Detec
tion of inherited monazite in the Manaslu leucogranite by 23Ph/
B2Th ion microprobe dating: Crystallization age and tectonic sig-
nificance [ J]. Earth and Planetary Science Letters, 1995, 133.
271—282.



32 (4)

[19) ENGLAND P, LE FORT P, MOLNAR P et al. Heat sources [J]. (D ).1996,26(4):308— 315.
for Teritary metamorphisn and anatexis in the Annapurna- [27] s s
Manaslu region, Central Nepal [ J]. Journal of Geophyscal [y , 1999, 44(112) . 1257— 1265.
Research, 1992, 97. 2107— 2128. [ 28§ R R
[20] GUILLOT S, LE FORT P. Geochemical constrains on the [J. ,37(2): 193—
bimodal origin of High Himalayan leucogranite [ J] . Lithos, 199.
1995, 35. 221—234. [299 ARORA B R, MAHADEVAN T M, GUPTA K R. Indian
[2]] ZHAO W J, NELSON K D, PROJECT INDEPTH TEAM. Continental Lithosphere: Emerging Research Trends [ M] .
Deep seismic reflection evidence for continental underthrusting Geological Society of India, 2003.
beneath southern Tibet [ J] . Nature, 1993, 366. 557— 559. [ 30] s s
[22] HIRN A, JIANG M, SAPIN M et al. Seismic anisotropy as an [J. , 1996,21(2): 191— 197.
indicator of mantle flow beneath the Himalayas and Tibet [ J] . [31]
Nature, 1995, 375. 571—574. [J. , 1998, 72(2): 112— 125.
[23] R R , . : [32] TAPPONNIER P, MEVER B, AVOUAC J P et al. Active
[ . 2001, 36(2) . 248— 255. thrusting and folding in the Qilian Shan, and decoupling
[24 RUDINICK R L, FOUNTAIN D M. Nature and composition between upper crust and mantle in northeastern Tibet [ J] .
of the continental crust: a lower crust perspective [ J] . Rev. Earth Planet Sci Lett, 1990, 97. 382— 403.
Geophys. 1995, 33. 267— 309. [33] MEYER B, TAPPONNIER P, BOURJOT L et al. Crustal
[25] s . [M]. thickening in Gansu-Qinghai, lithospheric mantle subduction,
, 1998. and oblique, strike slip controlled growth of the Tibetan plateau
[26] R R . [J]. Geophys. J. Int., 1998, 135. 1—47.

The model for the subduction and collision of the Indian plate with the

Eurasian plate and its implications for the tectonic evolution of the
Qinghai-Xizang Plateau

ZHOU Zheng-yu, LIAO Zong-ting
( School of Ocean and Earth Sciences, Tongji University, Shanghai 200092, China)

Abstract: The geological and geophysical studies show that there are large discrepancies for the distribution,
strike-slip direction and tectonic styles of the faults in the southem and northern parts of the Qinghai-Xizang
Plateau, and for the deep crustal architectures in the eastern and western parts of the southern Plateau. These
comparative studies indicate that the horizontal differences become apparent in the styles and strength of the
subduction and collision betw een the Indian continent and Eurasian continent. In the light of new findings in
geological studies and recent development in lithospheric delamination theory and numerical modeling
experiments, we have come to the conclusion that the above-mentioned differences are caused by the crustal
thickening and oblique collision prior to the hitting of the Indian continent toward the Eurasian continent.

Key words: Indian plate; Eurasian plate; plate collision; Qinghai-Xizang Plateau



