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Anisotropy of iithosphere in Yecheng Shiquanhe area, western Tibetan Piateau

DONG Ying jun', JIANG Mei’, QIAN Hui', SU He ping® and XUE Guang_qi'
(1. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. Institute of Geology,
Chinese Academy of Ceological Sciences, Beijing 100037, China; 3 China University of Mining, Beijing 100037, China)

Abstract: The authiors made an anisolropic analysis of shear waves obtained from broadband seismic experiments along the Yecheng
( Xinjiang) _Ali ( Tibet) profile. The result reveals the anisotropic characteristics in the upper mantle of western Tibet. The anisotropy
is generally in NE direction and the orientation only varies insignificantly, being identical with the anisotropic direction in Tibetan
Plateau and northern Tarim. The northward movement of Indian plate plays a key role in forming the shear wave anisotropy within
the lithosphere of this region. The anisotropy in all blocks of Tibetan Plateau remains stable in a large EW_trending area. T he original
anisotropy in the lithosphere of each block stretches northeastward. Bangong Nujiang faulted belt, as the boundary between Qiang-
tang block and Lhasa block, is mainly a boundary at the surface. In depth, the anisotropy in Indian lithosphere remains unchanged
over Bangong Nujiang fault belt, both in the western segment and in the central segment of Tibetan Plateau.
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Fig. 1 Stations along the Yecheng shiquanhe survey line and geological structures in and around the study zone
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(a) Map showing the local structure near the exploration line (after Wu Liangshi, in press): (b) Structure and seismic stations
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(a): 1 —Quaternary; 2 —Tertiary; 3 —Mesozoic; 4 —Paleaozoic; 5 —Proterozoic; 6 —Archean; 7 —Himalayan granite; 8 —Late Y anshanian gran-
ite; 9 —Farly Yanshanian granite; 10 —Indosinian granite; 11 —Variscian granite; 12 —Caledonia granite; 13 —Late Paleaozoic granite; 14 —
Archean metamorphic granite; 15 —main boundary thrust; 16 —main central thrust; 17 —Indo_Yaluzangbu suture; 18 —Xingdukushi Pamier su-
ture; 19 —ophiolite, ultrabasic_basic rock and Quaternary basalt; 20 —fault; 21 —interpreted fault from satellite image; (b): TR —Tarim basin;
NKL —north Kunlun terrain; CKL —ecentral Kunlun terrain; TSH —Tianshuihai terrain; BH —Bayankala terrain; KLKL —Kalakunlun terrain;
QT —Qiangtang terrain; GDS —Gangdise terrain; HM —Himalaya terrain; KDF —Kudi fault; KXF —Kangxiwa fault; ARF —Altyn Tagh fault;
ART —East kunlun fault; XJF —Jinsha River fault; BNF —Bangong Nujiang fault; TSF —Kalakunlun fault; KKF —Kongkashan fault
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Fig.2 Map of epicenter distribution used in this anisotropic analysis
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Table 1 Event epicenter parameters used in anisotropic analysis

No. ZEIE(E) ZRIE(N®) (E474 REPIATE km A e RS km e
1 152. 108 - 6. 663 6.2 10 105 82 0 A1 ¥

2 185. 324 - 16.971 5.9 226.6 94 114 # I B

3 132. 338 - 5.147 6 33 119 67 E[1 JE Je 175 M Be 45 14 2
4 167. 106 - 14.7 5.8 82 102 99 TS5 P 0 2

5 180. 425 - 36.813 7.2 33 115 121 BRSSO
6 149. 919 - 4.597 5.0 574 104 79 180307 4z 3t

7 169. 787 - 22.928 5.9 10 109 102 R 5

8 180. 891 - 20.993 6.5 608. 1 100 113 AP

9 153. 116 - 4.677 5.2 33 102 82 FL 255 5] P
10 184. 990 22.393 6.1 10 101 116 7 e

11 178. 158 - 26.559 5.9 631. 1 109 114 I

12 168. 159 - 18.503 6.4 33 104 102 BL %5 o Pl 1 £
13 168. 121 - 18.419 6.2 33 105 102 BL %5 o Pl 1 £
14 168. 108 - 18.494 6.1 33 104 102 BL %5 o Pl 1 £
15 150. 196 - 5912 6.9 33 104 102 i A3 16 5

16 150. 207 - 6.56 5.3 33 105 80 A
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Fig. 3 Flow chart of SKS wave analysis ( Station K 135)
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(T) particle movement track: n —rotated radial component (R) and transverse component (T) particle movement track: o —split parameters and

estimated error
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Fig. 5 Anisotropy of western Tibetan Plateau
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the names of terrains and faults in the map as for Fig. |

3RS

JEH DA g b R - ) S At ey b B R A o A 1 AR

LA (LPO) 5L, HRE P4 LPO 14 1 2 B2 05 A+ 40 3
R AT T LR e A5 e k2 AL AE (i
B A AT R AR AR TE SR . PRI ARE X, %) ek
] R Ay e S U L B AR TR TR R A % 1 S
T, 7ER 55 B B, 1) Sk s e T IE AR UEAT 0 8 15 32 Bl ( Sik
ver and Chan, 1991) . 1 SKS 43 24 oF 5510 2% 1) S 0k 2 10
S8, B 1Rk R 1 S 3 SRR GG A, (R L
S 1 T Ay B sk B LSS AR W], h SKS 4> A 3
1) 5 1) e St 2 0 O 1) 25 1) S 022 ok 11 b R, O L 3% 1)
St J2 e ok g A B A B AT G 1R L AT 25 ) S 1 BRI AT
A A S ) 5 1 e (22 M2, 1996; 1) R [ A%, 1997 #5115 &)
S, 1999) o BHOHEAT & A 1R D0 AL g S AT T4 LBl A
[f), AR TRAIF 5T 45 AL W 04 B2 4 b < 0 1) 382 24 i S 4k 1) 6 A
SABZR 60°~ 80°, 55 i It L Rl A ST A B Uy 2.

b ARG S T T 0 8 4 ey 0 A b 2 S
VU AR IS, 1995) 16 B 2% 18 4 0 76 3 ) 15 HT R 0 5 A% T
Frfiah . WFFER I LRSS < 200 km) MR B R A ) R
PEWT 5T B HE R (< 300 km) (F 75, 1992) . &) Y
B M M 45 UL (R C T 2E, 2004) F2BR, 1 Hb & ) % K 14
P AR B R 2% i) S Mh g i (1) M BE . E 7K iy H 44 b 200
m VL b AR BARAR I 2, 200 me LU W) Sy B 30 e A
b (P i 13 L 155 2 4 P 1 s A L o e
LI % 3y 2 R &4 75 1) S IR TR 25 B B A, 2004) L B
WA UL, B ACHE A F 3B 200 m BLEHBDRAGHEE 5 K197 .
K198 K199 %5 {5 5 [ % o) S5 A8 4b A7 06 .

{7 e T 4 B T 1) K205 65 35 F 200 me BA L by g Ay m
(e A 01 vt 44, 200 m BLTR W) 2 L7 A B 4E 4 4 400
m LR . 84 K204 K205 K206 Fl K207 & 3 B 5 % i) 57 1
2 BUREK B 200 km BUR SR04 1 4 i RS v AIG e 22 i
AT A5 T e TR SR

AV S A R, U6 R b 44 i Sk 2 R 2
70~ 191 km AN, 3 ef PG RO W72 R0 2305 1L W 288 2 1) iy i K
i H A A 1) S DR A, K199 65 3k L 4% 1) S R AR LA
90 km, 75 [i1) 5 1 J2 o P01 20 A1 7 B A b AR BIE 2 — 28T I 284

Aty o SCAB LA T 08 3 M gk ) & sk, JC A m T S

1992 4 i O3 1R 8 1) SRR 45 LB (B A4S, 1996) .

1992 45 LU (6] i A0 0 50 N D3 7 5 80 o It A 40 kil 47
T RS M K SRR 9T, A % 10 S T E Tt
TS p B L P 6 ' e e i B I R A M DX A ) A )
Alf, B e B HUAR G5 H LY S 1% A1 B Davis, 1997) , 47 8 v 5
eps il K —JE Y A b 0 A A F 98 8 S (Huang et al.
2000) , 35 LA ISR 4 A 5l by o [ R B G AR (o
LA, 2001) 5 VEWFFORAL, JC42 1000 AT ST AL F R B ( 2%
M4, 2003) .

AR BE HAF 18 5 A0 B 25 ) 5k RS 18 S) S B 6 A
Ll W LA S 46 332 Sl 0] S A B ) 58 WA AL T AR 1K A Bl B
7S o o e [ 5 W N 1 8 2 [ s s B DR



#

55 g A

7 e I P P dnl — 0 S g DX A [ % ) S AT 5T 423

£

e 7 R R T b X ) i % 1) e A P

Fiz. 6 Shear wave Anisotropy in western China and its neighboring regions
KDF — - M5 KXF —IR0E FORT %L ARF —TUR G 1618 SKT —Zk B Wi fdali: XOF —@& LI 2 BNF —BE ARV R TSF —H
BB WAL YZF AW 24 MBT — Tl Sl pp i 24; QNT —Sedb S il MKF — B i s S8 (R ek o s 1 2 45 ) S Ak 1

SRR i S G I )
KDF —Kudi fault; KXF —Kangxiwa fault; ARF —Alyn Tagh fault; SKT —South Kunlun fault; XJF —Jinshajiang fault; BNF —Bangong_Nujiang fault:

TSF —Kalakunlun fault; YAF_Yarlung Zangpo fault; MBT —Main boundary thrust; QNT —North Qaidam basin fault; MKF —Middle Kunlun fault;

The black short line shows fast polarization direction whereas the solid dots show time_delay between two split components ( split time)
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