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Geometrical and kinematic characteristics of Baliying fault in the
eastern Tabei uplift, Tarim Basin

Chen Jiajun, Wang Feng,Sun Fangyuan
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Abstract ; Baliying fault serves as the boundary between the Caohu Sag and the Korla nose-shaped salient in the eastern Ta-
bei uplift. The analysis of the fault geometry and kinematics plays a significant role in the study of the geological structure
and tectonic evolution of the eastern Tabei paleo-uplift, Tarim Basin. Based on plenty of seismic reflection profiles crossing
the Baliying fault,we used Petrel software to finely depict its geometry and realized 3-D visualization of the fault. In addi-
tion ,the NS-trending geological structure profile crossing the study area was restored by means of balanced cross-section re-
construction. The results show that: (1) Baliying fault is in the shape of an arc horizontally and dips north-east. It is charac-
teristic of the listric thrust fault with a high dip angle on top,which can reach 70°,but a gentler one at bottom; (2 ) Baliying
fault can be divided into three segments. Two fault segments formed separately in the eastern and western parts in the early
period ,and then they got linked by a middle fault segment and developed into one fault. The fault experienced two major
tectonic events during the Late Paleozoic( Late Caledonian-Hercynian) and Mesozoic ( Indosinian-Yanshanian) ,and the in-
tensity of the former is stronger than that of the latter; (3) Baliying fault formed and evolved rapidly with large fault slip
during the Carboniferous-Permian. It finalized gradually during the Mesozoic ,but minor movement continued throughout the
Triassic and Early Cretaceous, influencing the Mesozoic sedimentation. Then the movement stopped in the Cenozoic. Bali-
ying fault plays a significant role in controlling the Paleozoic and Mesozoic structure of its hanging wall ;therefore ,it is one
of the main reasons causing the stratigraphic structural differences between Caohu Sag and Korla nose-shaped salient.
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Fig. 1 Locations of the study area and seismic lines
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Fig. 2 EW-trending well-tie cross-section(A-A")in the study area(see Fig. 1 for its location)
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Fig. 3 SN-trending well-tie cross-section( B — B") in the study area(see Fig. 1 for its location)
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Fig. 4 Seismic profile crossing Baliying fault(see Fig. 1 for its location)
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Fig. 5 Three-dimensional stereogram of Baliying fault
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Fig. 6 Statistics of fault displacement(a)and fault throw(b) of Baliying fault(see Fig. 1 for the locations of lines)
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Fig. 7 Tectonic evolution of the geological cross-section crossing Baliying fault
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Fig. 8 Statistics of the amount(a)and rate(b) of structural shortening on seismic cross-section

AR (B 7E, b)) TR 2252 BB R R ) 1Y 52
M), 5 0% R A B R R LU R NS M B T, L
=B REZIRTIIE A R AR RS R R H R B
5 L R T, BT X 4 X 2 k3SR L B
IR S AS B T o B, A B R 192.9 km,
B R 46.91 km, B4 E R 19.56 %,

FAACCE 7i) , #F 58 X DR B R, 16 )G W1 %
SR N 7 A5, PR B A SR ARt T LB
A AR o e T 9 K B DRy 190. 27 km, it
GRS 49.54 km, B4 %N 20.66% .

A 2o X 5 R D C—C ' ) s Y A 2o A v 440 i i

PRI Ge T (B 8) T A% B xRS X B4 H s
T A5 BB R A B 3015 22 , 44 K 30/ U 1 3
S0—— A GREAL WP R R, Hh, =S
205, 1h T2 BT L PG B R R, Sty A 3R
FOUE R R A0 . T ST 0 — B 0T T HL bk
B A A RS R e B T A AR A
4  ztip

1) 0 07 S S T T s T R S
U, 2 i A B AR T R RS T TR I,



5 1]

WRIBUER , 2. BE LR A7 L L& T 2R ) LT 2 552 B 2 i 983

AR ZBAR R R WERBRALR, 7R EBET
8, W TR L=, oA B0 W 2 i PR

2) UL 2 R A A 1] A AR B A O3 B
P« 7 VY BB B 452 /1N, A6 2R BT I K 5 W A5 1]
RSB oA, R W A AR R Z 0, £ P K
P BE 3 ) A A A% I 19 2% 2 S PR W 558 i o 4 A
D — R TR M A W7 284 rp BER B A A 2% W7 2 e B )
R

3) BHIWRIE T L — &2, 1 She
TE B AR IR B TG, 3 I b 2 vy A 5 M i A B2l
AR T B AR 5 1S U SR o I R AR
G, S ECERERE I A R s s A AR AU
SR H B AL =& R KPR AR M, A
WERB R SEIE . BRI R S KR
Je I T 5 P 2K ) S R R M R G R A 25 S Y
FRFEHNZ—,

Z % X W

(1] BRI, 8RS, PSR, 5. o 35 e 5 DR i 5
[ M. Lm0 A7 Tl R, 199501 - 70.

Jia Chengzao, Wei Guoqi, Yao Huijun, et al. Tectonic evolution and
regional structural geology [ M ]. Beijing: Petroleum Industry Press,
1995:1 -170.

(2] koS, SR, B BOR SER0E 22 Hb oy oy e S 4Rl < 1)
[J]. Pl e e se i ( B ARk ARR) ,1997,12(3) 8 - 13.
Zhang Zongming, Jia Chengzao. Palaeohighs in craton basin of Talimu
and the exploration objectives[ J]. Journal of Xi” an Petroleum Insti-
tute( Natural Science Edition) ,1997,12(3) .8 —13.

(3] 0k, FRTIR , A7 45, . B HER 43 b v o 308 1A vy A e i A
PLEI S 2T T]. M2 T4 ,2008,15(2) :207 - 221.

He Dengfa,Zhou Xinyuan, Yang Haijun, et al. Formation mechanism
and tectonic types of Intracratonic paleo-uplifts in the Tarim basin
[J]. Earth Science Frontiers,2008,15(2) :207 -221.

(4] ek, M5 I8 A 44T, 56 IR Am b —BF 2 0 W 4 g iy i LA 27

HizghF R XA B R f s ALH ()] E %, 2011,
38(4):918 -934.
He Dengfa, Sun Fangyuan, He Jinyou, et al. Geometry and kinematics
of Wensubei-Yeyungou fault and its implication for the genetic mech-
anism of North Tarim uplift[ J]. Geology in China,2011,38(4) .
918 -934.

[S] BORE AR AL RG] A5 KRR,
2002,23(1) ;103 —106.

Jia Qingsu,Zhou Qingfan. Petroleum systems in north Tarim[ J]. Oil
& Gas Geology,2002,23(1) ;103 - 106.

[6] Sun Y,Xu S,Lu H,et al. Source facies of the Paleozoic petroleum
systems in the Tabei uplift, Tarim Basin, NW China: Implications
from aryl isoprenoids in crude oils[ J]. Organic Geochemistry,2003,
34(4):629 —634.

(7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Zhu G,Zhang S,Su J, et al. The occurrence of ultra-deep heavy oils
in the Tabei Uplift of the Tarim Basin, NW China[ J]. Organic Geo-
chemistry,2012,52 .88 - 102.

Xinfeng N I,Shen A, Pan W, et al. Geological modeling of excellent
fracture-vug carbonate reservoirs; A case study of the Ordovician in
the northern slope of Tazhong palaeouplift and the southern area of
Tabei slope, Tarim Basin, NW China[ J]. Petroleum Exploration &
Development Online ,2013,40(4) :444 —453.

i, XK ) ARER 4, AF. 3 R GIIE B I S R S S 5 30
R ZR[T]. B A 2A2441,2007,35(10) 1420 - 1424,

Fu Qiang, Liu Jindou,Li Ruijun,et al. Relationship of petroleum and
tectonic in north Tarim Basin[ J]. Journal of Tongji University( Natu-
ral Science) ,2007,35(10) ;1420 - 1424.

PRI, XURAR 25 [ 25, 45, B vh Bt B 2 s A M <
HBSTAEAEXT L T]. il 5 RARR M5, 2005,26 (1) : 114 - 119.
Xu Guogiang, Liu Shugen, Li Guorong, et al. Comparison of tectonic
evolutions and petroleum geological conditions in Tazhong and Tabei
paleohighs in Tarim Basin[ J]. Oil & Gas Geology,2005,26 (1)
114 - 119.

S AR, R AR B b DXk 1 R A AR S X
SRR [ T]. KA 5 4% ,2009,33 (1) : 142 - 147.
An Haiting, Li Yinhai, Wang Jianzhong, et al. Tectonic evolution and
its controlling on oil and gas accumulation in the northern Tarim Ba-
sin[ J]. Geotectonica et Metallogenia,2009,33 (1) ;142 —147.

SR BRI R 0B | 5. 1 HUA A 2 S LR A
GENE I =5 ZR A AN 5 T e R AR BT ] A o b R 4y 2
1#,2007 ,42(3) :331 -333.

Zhang Xiangxiang, Lin Changsong, Liu Jingyan, et al. Evaluation of
denudation of structural unconformable surface for Paleozoic upper
Devonian bottom and Permian bottom in Caohu depression of Tarim
basin[ J]. Oil Geophysical Prospecting,2007 ,42(3) ;331 —333.
L A FL AR b DX I SV O B I R B B 5T
[D]. dest: i R (b at) ,2006.

Ma Xinhai, Tang Dazhen. Research on oil and gas potential and pool
formation effect of source rock in Kongque River region[ D]. Beijing:
China University of Geosciences.2006.

SR TR A, PTG B FEOR 2 ZR A S A T R i -
ERHE AL [T ] R BT ,2016,32(9) 17 - 25.

Wu Bin, He Dengfa,Sun Fangyuan. et al. Tectono-stratigraphic char-
acteristics of Caohu sag, northeast Tarim basin and its evolution[ J].
Marine Geology Frontiers,2016,32(9) :17 -25.

TR, BR 2 5, VB SC. 5 i DX B A 20 R FL A A AR LT ]
HERBE—— P R HUST R 2241, 1994 ,19(6) 1755 —768.

Zhang Guangya, Chen Fajing, Wang Xinwen. Deformation style and
its distribution in north tarim basin, northwestern China[ J]. Earth
Science ; Journal of China University of Geosciences, 1994,19(6) .
755 -768.

ZEWT, 1 RN LB, A SEIU R e 3 2 S A Y e B X i
SRR [T]. KR ERFL A ,2015,26(2) <218 -228.

Li Meng, Tang Liangjie, Qi Lixin, et al. Differential tectonic evolution
and its controlling on hydrocarbon accumulation in the south slope of

Tabei Uplift[ J]. Natural Gas Geoscience,2015,26(2) ;218 —228.
(%4 KREHR)



