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Geophysical characters of major faults in the Tarim Basin
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Abstract The Tarim Basin, the largest inland basin in China, is a stable block that is restricted by many deep faults
around it. Earthquakes in the Tarim Basin have correlativity with the deep active faults, are the results of basin’s ex-
pansion. A basin with mountains has combined with brittle fractures caused by squeezing; pose to stability in the mid-
dle of the basin, and earthquake-prone zones around the mountains. The major active faults in the Tarim basin devel-
oped close to the mountains, and the earthquakes of six times in the past two years have occurred in the West Kunlun
subduction zone. According to previous statistics, 85% of all seismic data in the Tarim Basin is located in the south-
west Tianshan. Cenozoic tectonics is easy to be recognized in gravity and magnetic fields. And the deep structures are
also easy to reveal by magnetotelluric exploration, seismic exploration and other geophysical methods. Based on the
geophysical data analysis, the seismogenic tectonics in the Tarim Basin and their characteristics are expatiated in this
article. There are clear differences in tectonics between the east and west in the basin, and earthquakes occurred in the
western region, for which the interpretation can be obtained from the geophysical data.
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Fig. 1 The tectonic elements of the Tarim basin
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Fig. 2 The gravity gradients of the Tarim basin
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Fig. 4 The image of fault F1 on seismic section
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Fig. 5 The image of fault F2 on seismic section
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Fig. 6 The image of fault F4 on CEMP and seismic section



1690 ok ® M ¥ M R 23 %
39Ar 4RI Fe HE [T, A “#41.1999,15(04) :594~599.
4 = 1@

(1) 85 BUR 4 M 1) K 98 b 7 3 8 R A 7 7 it 3
S I W R b B I8 W7 2K B8 LK B g0 Ol K P
w0y VYRR A LA Al o 2K L L R R L i
Je M 2 B e A X AR A LI AT XN 5 5 AR
MR X A O FL A 5 B T Hs AT T R TG B 2
S AL 3L 2 VG A T A i R AR S i - S L
iy O ALV I D 3 St L W o, A L i LAGE
AR .

(2) 35 B 70 b 78 0 by 587 14 4 1 T 305 40 3
(RS N PN TR P SN DO RULE 7 DA ik RS
PLIZ X3 ik i 2 247 5 1R R A s DLt £
3l 3 32 S R AL T . R G o 2R
B PN EAE R i S LUk SE PN (S )
R R BV KB AR,

(3) 30 5z i Bk 9y B W AF 5 W 288 ) ~F- 1T JEE A JE
A RIS b Jo 45 ) o B T 3 3t 5 7 2 4 4 T 4
e — M7 Z A RN T B i it Bk BEO7 205 T
BT 2 XA R AT B A A —E S 5 X

5 * 3 # (References):

(1] #R8 M6, Sk e BE. 113 55 BE. 55, 79 K 1t IX (0 2 — i i o 732

(MS6. 8) % 7= A4 3 401 2 WF 5 [ ). 3 5% 4t 5T - 2006, 28 (2) : 161
~178.
Xu X W, Zhang X K, Ran Y K, ez al. The preliminary study
on seismotectonics of the 2003 AD Bachu-Jiashi earthquake
(MS6. 8), Southern Tian Shan[]J]. Seismology and geology,
2006, 28(2):161~178.

(2] HBMERC, XA v, 5 Bk, 107 T e A6 A0 45 28 43 A7 155 I 2% 55 3l 75

Xz 1. =%, 2006 ,28 (3) :405~410.
Shao H C, Liu HF, Yue ZF. Analyzing the relation between
earthquake and active fault based on the parameter optimiza-
tion model [J]. Seismology and geology,2006,28(3) ;405 ~
410.

[3] W, E555. HBORAM T 48 X a0 A B 5 A A8 5 2 L0 =)
KARM KBRS BT ] M2 2% 2005, 12(3) :125~136.
Li T,Wang Z X. The lithospheric decoupling of the Tarim Ba-
sin and surrounding orogenic belts and its relationship with
basin mountain patterns from the analysis of natural earth-
quake[ J]. Earth Science Frontiers, 2005,12(3):125~136.

(4] TR, B SF. “JU 07 400 ) 8 HL R 4 b A 32 O 9% BLCR MR A
(1. A 35 I % ,2003,30(1) : 11~ 14.

JiaCZ, Wei G Q. The summary of the achievements on the
tectonic researches in Tarim basin during the period of 9th

Five Year Plan[ ] ]. Petroleum Exploration and Development,

2003,30(1) : 11~14.
(5] ZREMR, BURE  WIE R 35 HUR 42 40 U3 LIS MM 40AT-

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

LI Yue-jun, JIA-Chengzao, HU Shiling. The 40Ar-39Ar iso-
topic age of Wajilitag gabbro in Tarim basin and its geological
significance[ J]. Acta Petrologica Sinica » 1999,15 (4) ; 594~
599.
M2 R E AR AE L B R A AT B X R
Ti] W7 2R AR 98 W14 2 [B] X P B 52 [0 ).t 5 B} 245 2002, 37 (3
) :64~72.
Xiao A C, Yang S F, Wang Q H, et al. Corresponding rela-
tion of S-N-striking fault systems in the Bachu-Kalpin area,
Tarim Basin[J]. Chinese journal of geology. 2002,37 (sup) :
64~72.
ARG 3 , E R R AR B R R R AE S R R A5
SrprLY]. A M2 4, 2005, 11(4) : 585~592.
Xu M J, Wang L. S, Zhong K, et al. Features of gravitational
and magnetic fields in the tarim basin and basement structure
analysis[J]. Geological Journal of China Universities, 2005,
11(4).585~592.
V5, WO RME%, F EWBR FEEA- LS
AT R R LT . M BRARR 22— 2] b 5T K% 2 4R
2004,29(6) :631~643.
XuZ Q. Zeng L S, Yang J S, et al. Role of large2 scale
strike2 sl ip faults in the formation of petroleum-bearing com-
pressional basin-mountain range systems[J]. Earth Science —
Journal of China University of Geosciences, 2004,29(6):631
~643.
FeuE L SUEAR - TEAR. 2005 4F 2 A 15 AEEE Al 6. 2 St
TR 11 b R B B K% 5 7R B RE T S LU 1. [ PR M R 2 3, 2005,
315(3):19~22.
Rou J, Aimaiti « Naimaiti. Seismic environment and accelera-
tion record about the earthquake with MS 6. 2 in Wushi of
Xinjiang, China on Feb. 15, 2005[J]. Recent Developments
in World Seismology,2005,315(3):19~22.
W BRd . B8R4, 2003 4F 2 A 24 H B L AE-nIm 6. 8
YR R )], MR I T, 2005,28(2) :205~212.
Shen J, Chen J B, Wang C, et al. The seismogenic tectonics
of the Ms 6. 8 Bachu-Jiashi, Xinjiang Earthquake in Feb. 24,
2003[J]. Seismology and geology, 2005, 28(2):205~212.
V2 A W L 2 AR L 4L B R G T — T B 3 DX A
R RL R e [T, A5 RO BT 2005, 26 (1) : 79~85.
Xiao A C, Yang SF, Li Y J, et al. A studying of Cenozoic
fracture systems in Bachu-Kalpin area, Tarim Basin[ J]. Oil
and gas geology, 2005,26(1) :79~85.
o SCUH S 2 L 3 LR R st T e T A 3 Ay BT LT DL o
5 ,2002,29(1) :37~43.
He W Y, Li J H. Analysis of fault structures in the Kalpin
fault uplift, Tarim basin[J]. Geology in China, 2002,29(1) ;
37~43.
AR, EARSE. 2005 4 8 26 HBTEEARE 5. 4 JUHIFRIF Y
(1], PR RE B 45,2006, 328(4) :29~32.
Li Z H, Wang X R. Seismic sequences of moyu earthquake
(Ms 5.4) on Aug. 26, 2005 in Xinjiang[]J]. Recent Develop-



6 3

RAL P55 05 BR324 00 b Bk ) BV AIE S 5 R AR M AR B G R

1691

[14]

[15]

[16]

(171

(18]

ments in World Seismology.2006,328(4) :29~32.

AR AR L TR R AR AR, 2003, 35 BUAR OB AR AR T gk
i AR o 5 A [T, A7 S 8 b 5, 25(6) 661 ~678.

Gao C L, Ye D L, Zhang Y J, et al. Extension and subduc-
tion of the Meso-Cenozonic Tarim basin and their relationship
with mantle plume[ J]. Petroleum geology and experiment,
2003, 25(6):661~678.

EH%¥, WD Mooney, HRIE, Z¥EW, EH. HE PR
2 b2 IR TG BT 2 4 — 1) L) T 0 St 58 9\ D R A R LT .
BRI, 2005, 48(1): 98~105.

Wang Y X, Mooney W D, Han G H, Yuan X C, Jiang M.
Crustal P-wave velocity structure from Altyn Tagh to Long-
men mountains along the Taiwan-Altay geoscience transect
[J]. Chinese J. Geophys, 2005, 48(1);: 98~105.

IRSCH . BEUTEE. MRS b RO w2 gE LT ] ek
R, 2005, 48(1): 115~122.

Zheng W H, Lu M Y. A preliminary study on mechanism of
dynamic triggering of earthquakes[J]. Chinese J. Geophys,
2005, 48(1): 115~122.

JAM: B, Trikura K. 3072 Y50 52 5 801 B9S2 16 72 6 24 5
FERWTSELE S A [T ], st R 2% di. 2005, 48(1): 123~
131.

Zhou S Y, Irikura K. Analysis on the reliability of the earth-
quake rupture process inferred from near source waveforms
[J]. Chinese J. Geophys, 2005, 48(1); 123~131.

EME, B30 B R S B 1 X R S X AR
Y S B TELT ], HERYBEAA . 2005, 48(2) . 314~320.
Wang Q S, Teng J] W, Wang G J, Xu Y. The region gravity
and magnetic anomaly fields and the deep structure in Yins-

han mountains of inner Mongolia[ J]. Chinese J. Geophys,

[19]

[20]

[21]

[22]

[23]

2005, 48(2): 314-320.

FIR, 250, RO, B8, BEIR%. 2003 4E 2 A 24 H
SHAMUT MS615 ¢ Hb 7% f% VR i 2 R AT 72 [T ). SRk ¥y 3 2%
. 2005, 48(2): 343~351.

Wang W M, Li L, Zhao L F, Li J, Yao Z X. Rupture
process of Jiashi, Xinjiang earthquake ( MS 6. 5) of Feb. 24,
2003[J]. Chinese J. Geophys, 2005, 48(2): 343~351.
AR, A, SRR . 2003 4R 8 L AE — (0 4t 7E 8 1Y
R E M IELT]. BRI 24, 2006, 49(1): 162
~169.

Huang Y, Yang J S, Zhang T Z. Relocation of the Bachu-
Jiashi, Xinjiang earthquake sequence in 2003 using the doub-
le-difference location algorithm [ J]. Chinese J. Geophys,
2006, 49(1): 162~169.

O, g, RO MS8. 1 HiE R IR S50 £ ik 4 B
WWFFELT]. MRy I =M, 2006, 49(2): 428~437.

Ma C, Shan X J. A multi-segment analytic modeling of hypo-
central geometric characteristic parameters of the MSS8. 1
earthquake at the Kunlun Mountains[ J]. Chinese J. Geo-
phys, 2006, 49(2). 428~437.

FEEEM T 5 5 L AR R M R A G A0 P B A ) S
AEARLT]. Bk 327 B Jig , 2006, 21(1) - 93~100.

Du X B, MaZ H, Ye Q, etal. Anisotropic changes in appar-
ent resistivity associated with strong earthquakes[]]. Pro-
gress in Geophysics, 2006,21(1):93~100.

W AT ERESE % B 17 Ms8. 1 2 RE ATk
(77, Hb ek 302750k &, 2006, 21(2) : 340~ 344,

LiJ Z, Chen WS, XiaY Q, etal. The precursors of MsS8. 1
earthquake occurred in west of mountain gap of Kunlun, Chi-

na [J]. Progress in Geophysics, 2006,21(2) ;340~344.



