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Abstract To better understand the driving mechanism in depth controlling deformation across the blocks in the northeast part of the
Qinghai-Tibetan Plateau the authors gave some tomographic analysis on the teleseismic data recorded in the area and the results on
receiver function and anisotropy of the same area are discussed in combination. The ACH basics is introduced. It is suggested that the
Kunlun orogeny driven by the continuing northward movement of the Indian plate is induced underthrust northeastward beneath the
Qaidam basin and a south-dipping ramp is observed in the upper mantle under the Bayan Har block. Low velocity zones LVZ in
the upper mantle appear well defined to the north of Animaqin Suture reaching as deep as 300 km. The LVZs are presumably associ-
ated with the shearing at a deeper level of Kunlun fault. The velocity image reveals that Moho deepens southward in the study area
which is in consistency with the lithospheric thinning trend in the northeastern Tibetan Plateau. This is believed to be the so-called
Remote Effect of the northward motion of India. In addition the tomographic and anisotropic analysis seems to support the argue-
ment that the main strain turns from northward to northeastward in the northeastern Tibetan Plateau.

Key words Indian plate main strain seismic tomography  velocity perturbation

- " 1996 9501106
2001-11-19
1950



2003

20
5 cm
2 000 km
1
ACH Aki 1977 Evans 1993
P PKP P
25°
ACH
1998 6~11
ot =— € Qd
40 Minititan Ray U0 Vo
13 CEIS o )
ot ov ! ?
ds
% P
T ;
6k { #m k
{ I8 ] j=12 J i=12 I vy
:‘m . k i
1
ik [ ;}2 ds
1)
om, =— T
U
2 Oup k
\ I[.Z.l,s v v s
)
i 2 3 4 Es Oajy, = 671, [ —ds omy = a;om,
| J
Fig.1 Geological setting and anisotropy pattern of studied area )
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Table 1 The initial model used in the ACH inversions
Y Y X X
km s ! km km km
1 5.80 10.00 5 20.00 49 20.00
2 6.50 30.00 12 20.00 44 20.00
3 6.80 40.00 12 20.00 35 20.00
4 7.20 50.00 12 40.00 20 40.00
5 8.10 70.00 12 60.00 16 60.00
6 8.20 90.00 12 80.00 16 80.00
7 8.30 110.00 12 80.00 16 80.00
@® IRIS The Incorporated Research Institutions for Seismology
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Fig.2 The travel time residual with varying azimuth
A 30° 4.5

carthquakes selected are those of A >30°and magnitude greater than 4.5 the placename over the box is the epicenter
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Fig.3 The horizontal resolution matrix for layers 4 5 and 6
a- b- c-

a-layer four b-layer five c-layer six the solid thick line represents the profile

2-a 2-b 1989

England



23
nE
2-d—g I xkur
My W AR R NE
(A1}
2-¢
,E_ 20 3
- £
00 A
L 1)
=500 =400 300 0000 W0 20 300 4K 5K
Bt 5'-‘a|$ 0
|
188 XSHF AMS KLF
o & >
o ) 0
(L]
4 3 1]
E
00 AA 30° BB 300
20° 1 h
00 111 500400 300 200 4100 0 100 0 WO 400 500
F
111~ 114 )
KLF
B - W B "'.'""'\'5‘:' A -\.d.' L NE B
NE40° ol SRR
1an
-3% Boam;
3
NE K] ‘
119 S
i) T | | e |
2 =500 40 300 -0 .00 0 100 200 MK 40D 500
dkm
100 km SRR
Sn 4
Fig.4 Tomographic image
AA NE SW 8 RrAphIe tag
00-
111 116 . SHE
00) AMS- KLF-
OO is a cross section along the seismic profile AA is NE30° from OO
and BB is NW20° from OO the dot with a number shows the
NEA0° seismic station the short upright line stands for fault or suture
JSS-Jinsha suture XSHF-Xianshuihe fault AMS-
00O Animaqin suture KLF-Kunlun fault
100 km 5 80 km
00 2001
111~114
BB 3.8 km s 111~118
15~40 km S
00 3.0 km s 300 km
00

119~121



2003

24
WG BKHER KECHE o
R | EEER | £E* 23
300 350 /km
=
-
~
-
5
Fig.5 Velocity structure in terms of receiver function
km s Moho
The value is the velocity km s The solid line indicates the dipping trend of the
high velocity in the crust and mantle Dashed line stands for Moho
50 km
30
km
75 km
km 55 km
3
1 2
4
BB 100 km
NE vy 0,
GPS GPS
285 mm a
12 ~14 mm a NE60° Wittlinger 1998 Ta-pponnier
2001 2001
2000 2001
00

(1) Wittlinge G.



25

.1999.
14 4 58~64.
.1996.
39 2 211~219.
.1985. -
38 I 3~114.
.1996.
39 4 470~482.
G Porpinet G Wittlinger. 1999.
13

A Him

56~60.
A Hirn .2001.
22 2 111~116.
.2002. - -
45 2 211~217.
.2001.
23 1 103~108.
.1999.
P . 42 3 342~349.
G Porpinet Edi Kissling. 2000. -
15 4 46—54.
.2000. . 7
4 568~578.
.1999.
45 2 120~124.
.2001.
221 5~11.
.1999.
6 3 139~151.
.2000.
30 2 113~122.
.1997.
40 5 627—648.
.2001.
21~35.

References

Aki K Christoffersson A Husebye E S. 1977. Determination of the
three-dimensional seismic structure of the lithosphere J. Geophy.
Res. 822 277~296.

Bourjor L. Romanowicz B. 1992. Crust and upper mantle tomography in
Tibet using surface waves. Geophy. Res. Lett. 19 881 ~889.
Ding Zhifeng Zeng Rongsheng. 1996. Observation and study of shear
wave anistropy in Tibetan plateau. Acta Geophysica Sinica 39 2

211~219 in Chinese with English abstract .

Dong Yinjun Xue Guangqi Ma Kaiyi Jiang Mei. 1999. Studies on share
wave anisotropy beneath altyn fault system and its Adjacent area.
Progress in Geophysics 14 4 58 ~64.

Evans ] R Achauer U. 1993. Teleseismic velocity tomography using the
ACH method theory and application to continental-scale atudies.
In Iyer H M Hirahara K ed. Seimic tomography Theory and
Practice 309~ 360.

England P Houseman G. 1989. Extension during continental conver-
gence with application to the Tibetan plateau. J. Geophy. Res.
94 17561~17579.

Gao Rui Cheng Xiangzhou Ding Qian. 1995. Preliminart geodynamic
model of Golmud—Ejin Qi geoscience transect. Acta Geophysica
Sinica 38 Sup. I 3~114 in Chinese .

Gerard Wittlinger Frederic Masson. 1996. Georges poupinet seismic to-
mography of northern Tibet and Kunlun evidence for crustal blocks
and mantlevelocitycontrasts. EPSL 139 263~279.

Hirn A. 1994. Results of the French research in Himalaya-Tibet-
Karakorum in the field of seismology applied to deep structure pre-
sent day deep seismological structure and the evolution of Himalaya-
Tibet French Earth Sciences in Himalaya Regions Published by
Alliance Francaise 81~90.

Li Songlin Zhang Xiankang Zhang Chengke. 2002. Apreliminary study
on the crustal velocity structure of Maqin-Lanzhou-Jingbian by
means of deep seismic sounding profile. Acta Geophysica Sinica 45

2 211~217 in Chinese with English abstract .

Jiang Mei Lu Qingtian Shi Danian Xue Guangqi. 1996. The Study on
the structure of crust and upper mantle with natural earthquakes in
central Tibetan plateau Chinese Journal of Geophysics 39 4 470
~482 in Chinese with English abstract .

Jiang Mei A Hirn Xue Guanggi Dong Yingjun Qian Hui G Poupinet
G Wittlinger. 1999. Characteristics of share wave anisotropy in Ti-
betan plateau and its interpretation. Geoscience 13  Sup. 56 ~ 60

in Chinese with English abstract .

Jiang Mai Xu Zhigin A Hirn Liu Yan Dong Yingjun. 2001. Teleseismic
anisotropy and corresponding features of upper Mantle in Tibet
plateau and its Neighboring Areas. Acta Geoscientia Sinica 22 2

111~116 in Chinese with English abstract .



26

2003

Paul Tapponnier Xu Zhigin Francoise Roger Bertrand Meyer Nico-
las Arnaud  Gérard Wittlinger Yang Jingsui. 2001. Oblique step-
wise rise and growth of the Tibet plateau. Science 294 5547
1671~1677.

Qian Hui Jiang Mei Xue Guanggi et al. 2001. Crustal structure of
northeastern Tibet infferd from receiver function analysis. Acta
Seismological Sinica 23 1 103~108 in Chinese with English ab-
stract .

Shi Danian Jiang Mei Ma Kaiyi Xue Guanggi Dong Yingjun et al.
1999. Crust and upper mantle tomographic structure across the Al-
tyn Fault Zone using teleseismic P-waves. Acta Geophysica Sinica
42 3 342~349 in Chinese with English abstract .

Tapponnier P Peltzer G et al. 1982. Propagating extrusion tectonics in
Asia New insights from simple experiments with plasticine. Gelo-
gy 10 611~616.

Wei Suhua Xue Guangqi Qian Hui Jang Mei. 2000. Xinjiang Kuche-
Kelamayi seismic tomography. Progress in Geophysics 15 4 46~
54.

Wang Youxue Qian Hui. 2000. Study of crustal velocity structure in
East Qinghai. Earth Science Frontiers 7 4 568 ~578 in Chinese
with English abstract .

Wittlinger G Tapponnier P Qoupinet G Jiang M Shi D Hequel G
Masson F. 1998. Tomographic evidence for localized lithospheric
share along the Altyn Tegh fault. Scinice 282 74~76.

Xu Zhigin Yang Jinsui Jiang Mei Li Haibin. 1999. Continetal subduc-

tion and uplifting of the orogenic belts at the margin of the Qinghai-

Tibet plateau. Earth Science Frontiers 6 3  139~151.

Xu Zhigin Yang Jinsui Jiang Mei. 2001 . Collision-orogeny of the North-
ern Qinghai-Tibet plateau and Its deep dynamics. Acta Geoscientia
Sinica 22 1 5~11 in Chinese with English abstract .

Xu Yi Liu Fulian Liu Jianhua Sun Ruomei He Jiankun.2000. Tomog-
raphy of orogenic belts and Adjacent basins in the Northwest Chi-
na. Science in China 30 2 113~122 in Chinese with English ab-
stract .

Xue Guangqi Qian Hui Jiang Mei Wittlinger Gerard Vergne Jerome
Poupinet Georges. 1999. Studies on the velocity structure of crust-
upper mentle beneath Eastern Qinghai-Tibet plateau using seismic
tomography. Continental Dynamics 4 2 79~85.

Xue Guangqi JiangMei Shi Danian Su Heping. 1999. Study of the
crustal structure in the Altyn Area using the teleseismic phase. Geo-
logical Review 45 2 120~124.

Zhu Jieshou Cao Jiamen Li Xiangui. 1997. The reconstruction of pre-
liminary three-dimensional earth’ s model and the implications in
China and Adjacent regions. Acta Geophysica Sinica 40 5 627~
648 in Chinese with English abstract .

Zhang Peizhen Wang Qi. 2001. Present-day crustal movement and tec-
tonic deformation in continental China velocity field and active tic-
tonic blocks. Investigation on Present-day Crustal Motion and Geo-
dynamics Beijing Seismological Pess 21 ~ 35 in Chinese with

English abstract .

2002

1 798 0.787
2 591 0.502
3 564 0.783
4 549 1.028
5 528 0.720
6 502 0.693
7 428 0.727
8 346 0.640
9 340 1.057
10 318 0.466
11 317 0.375
12 310 0.424
13 258 0.519
14 222 0.515
15 211 0.425
16 207 0.552
17 187 0.412
18 166 0.297
19 155 0.317

20 151 0.250
21 150 0.361
22 124 0.139
23 123 0.346
24 121 0.199
25 113 0.287
26 112 0.192
27 101 0.288
28 96 0.252
29 90 0.243
30 89 0.084
31 88 0.321
32 84 0.299
33 77 0.149
34 64 0.154
35 59 0.105
36 58 0.272
37 56 0.250
38 56 0.068

2002

p.86



