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Shear wave veocity sructure o the crust and upper mantle
in wegern China and its adjacent area
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Abdgract It’ sthefirg time that intergaion method for Rayleigh wave is used to gudy the 3-D Vs dructure in
the crug and upper martle beneath wegdern China and adjacent area. More than 3000 interdation greet circle
paths were processed to determine the phase velocity for the fundamentd node of Rayleigh wave, and findly
110 paths of high qudity digperdon data were sdected which show good Patia coverage in wegern China and
neighboring regons. Phase velocity mgpsfrom 15 sto 120 swere obtained by Tarantola’ s probability method.

The shear wave velocity sructure in the crug and upper mantle on 2° x 2° grid points in our gudied area was
inverted by Tarantola’ s leag square method for ronlinear problem. Based on the phydca property tha the
phase velocity of Rayleigh fundamental wave at period T ismpg senstive to the Vs sructure aroundA /3 depth ,
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we provided a layer-velocity sdif-adeptive technique in the dructure inverdon, which can wel acceerate
convergng geed and improve gability in the inverson. The main conclusons concerning the Vs dructure of the
researched area are: (1) The western Qinghai- Tibet Plateau shows very high Vs velocity in the lower-crugt and
top of upper mantle , and the aghenoghere is not prominent. But the eagern margin of Qingha- Tibet clearly
sows low velocity anomay in the lower-crug and top of upper mantle, which probably created a southward
extrugon channd for low veocity crug materid of Qinghai- Tibet aong the eagern margn of Qinghai- Tibet
through the wegern Schuan and Yunnan region and then linking the low velocity zone in northern Burma. In the
rortheagtern margin of Qinghai- Tibet Rateau , the Vs df the lower crud is agpparently lower than that of the mid-
crug; (2) TheLhasa block of southern Qinghai- Tibet Flateau has a high velocity lid in the upper mantle and
from outh to north the depth of aghenogphere decreases from 130 km to 100 km, the thickness of the
underlying agherogphere increases from about 40 km to 80 km. The Qiangtang block of northern Qinghai- Tibet
Rateau shows lower velocity in lower-crug , lacks high velocity lid in the upper mantle and diglays much
thicker aghenophere; (3) The Tarim basn and Junggar basn both show high velocity gructure in the upper
mantle , aghenogphere layer is not clear and the thickness and velocity of the lower-crugt in Junggar basn is
gpparently higher than that in Tarim basn; (4) The velocity of the lower-crugt and uppermogt mantle in western
Monglia Hateau is goparently lower than that in eagern Mongolia Fateau. And in the centrd and wegern
Mongplia Rateau a thick and large- scde aghenoghere is clearly shown. This thick aghenogphere gradudly
becomes thinner from centrd to eagern Mongplia Hateau and above which the higher velocity lid becomes
thicker and thicker. Geologicd explanations are acconplished based on results of inverson.

Keywords The cruse and upper mantle, Suface wave inverson, Interdation method , Wegern China
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FHg. 1 Sengtivity kernd to vertical shear wave velocity dructure of phase velocity of different period of fundamenta Rayleigh wave
(a) Reference nodd of shear wave velocity in the crugt and the martle. (b) Shear wave velocity senstivity kernd curves for different periods of
Rayleigh wave conrputed from reference model ; (c) Image of normdlized sengtivity kerkel curves. Svlid curve in the figure indicates the nog senstive
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wave length curve for different periods of Rayleigh wave. c is phase velocity of Rayleigh wave, T isperiod of suface wave, d is depth.
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MBT: Main boundary thrug fault ;1'YS: - India- Yarlung Zangho Jiang suture zone ;BNS: —
Bangong - Nu Jian suture zone;JS: JinshaJiang suture zone ;AKMS: - - A’ nyémagén - Kunlun -
Muztag suture zone ; SQF Suthern Qilianfault zone;ALF: Altun faut zone;LSA : Lhasa ssigric gation;LZH:
Lanzhou seigric dation; KMI : Kunming seigric gation; DMT plate: Yunnan - Myanmer - Thailand.

10 ( Yin & Harrion™’ )
Fig. 10 Sructure sketch of the Tibet plateau and its adjacent area (revised from Yin & Harrison®™?)
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