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Deformation characteristics and forming mechanism of the Well Yubei 1
anticline belt in the Tarim Basin
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Abstract ; Interpretation of the development process and forming mechanism of Well Yubei 1 anticline belt in the Tarim
Basin is an important part of study to map the carbonate reservoirs. Analysis of faults and axial planes of the anticlines
reveals that two structural styles occur in the study area. One is positive flower structure which runs through the anticline
belt in N-S direction. The other one shows significant difference in structural style between upper and lower structural
layers. The upper layer is a symmetry anticline and is controlled by a high angle strike slip fault. The lower layer is a
dissymmetry anticline and is controlled by a thrust fault developed along the Cambrian gypsiferous mudstone layer. Well
Yubei 1 anticline belt was finalized in the mid-Caledonian period,and experienced at least two regional deformations in
the late-Caledonian and late-Hercynian. However , the anticline belt changes along the inclination of the anticline,and is
converted from a thrust structure to a strike-slip structure in N-S direction. The anticlines are most highly developed at the
intersection of two main faults. The Cambrian gypsiferous mudstone was deposited at its core, resulting in a shear-com-
pression anticline. On this basis, we believe that the Ordovician carbonate sequence not only experienced two stages of
uplifting and erosion in the Caledonian and early Hercynian and the high angle and low angle fractures developed in the
anticlines formed by shear-compression all which provided good conditions for the karstification.
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Fig. 1 Structural location of the Well Yubei 1 structural belt

R - WP R G AHR R $h o 2 b JE
SR B E Ve A, RO AR SRR AR A DU S R 100 ~
300 m ZIH], 10 & - i AR DL AR B R £ A b
EohF L H B T R, BBk =S R -
FEER, WL &R - B &R 3220 B A RS A )2
HEARZRSHERIRFEREEREASKXNF L
wZ,

2 M AR AR

EIb L HERPETEX NS R 3 Bo(B 1), dbBeh
F2 W02 1) AR i O AR 4 ) ) 3 e — S i A A R Y
rh B Ry 32 T2 1 J P R G e - BT E A
AT s BCA AR

L19M L1932 L1960 L1988 L2016 L2044 L2072 L2100
TI25  TI20 TS0 THK 'I'lq\m Tion TS50 TR A
s L ) L

3000
= o
= =
= =
= 3500 Pomme e e =
4 1

1176 m

2.1 dtEMEHARETN

Fysgai AL Be A AL B LAER M3 3 B et
W2 AT R T, K EAE 1 -2 R, ik
A H AR A 2 T B B O PR L R, PUBEAR 2
N EAL I E PN A LR i, AR DA R s, AR
[LT% VIR ERT 2N S B e L D SR A N b
JEBURI IR, B ALE T RSO, W R
TEBE S W RO BOR YR, Y B A,
ARt R AR R (B 2) , )=
i BN TR, N BLESE A  RRAR MR
FAEEW] ., S R At BT RN T U R

AL 1 -2 LD R A S AR A A
FEIRF 3 A SRR O, O AR 330 w2 J 2 i

L2085 L2113 L2141 L2169 L2197

L1972 L2000 L2028 L2057 '
HoD  TIose  Tieon  Teso B

B TI3 TIIO0 TIZS0 Ti2e0 T

3000

3500

4000

1176 m

B2 Edb 1 s I BOBRR ] R
Fig. 2 Seismic profile of the north part of the Well Yubei 1 structural belt
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Fig. 5 Stress and strain of the basement strike-slip fault in

the converge-wrench system

[ =—=]
% #4 JEE 3 i

=== |

JEAR i

[ P |
Hit J22 BEAR

Ko Edb 1 Mkl 4% a2 R F R
Fig. 6 Development model of fractures and karst reservoirs

in the Well Yubei 1 structural belt



24

R R R 1 I R R ST AL 219

5 DL e T P9 5 o L 2 A 3 73 3 — 285 1) 2 i
¥ BRI, E Hy R A P8R B 95 , A
DOERBAE A 1 B — 2 B T), - BB S DR 2R 17)
VU T RN L N R L I BRI
AREGHRE N, — B 2R A TR PR

by o3-Ar 2 T BT G D Y B4 AR TP R i
JZ , BRI G 1 500 R W IR = A
AL T XFR A BERE B 1T RN RFAE - ph I 1 I 76 7Y
WA DS 315 T B SRRt — 258 W
og ISV 7/ I D RS i aR s A0 A SR E IS 9L A i3 b e
Al Ry R B LR

1) b1 I Rba & A2 KR N 3% T
Hh B L 2R A A B B 3 A i AR TR TE G
7=y, R 5570 (19 4 5 25 i | DX 1 A O 5
5 FE RS e A AE, %‘%Eﬁi?ﬁ%iﬁ@ﬁ%ﬁ

LA, AL WAL I X P A i ﬁﬂrmﬁﬁﬁﬁﬁﬁﬁkﬁ
A LAEXFOLH, 10 v Z= ) IE_FjM:/J IR

2) HHRHAEAMZE SN = %ﬁﬂ?@%%@% £
HEE T RIS AR ARSI HLAR e
AR SE AT B S, b T AR ) 2 2 o LR

TREEL A X

3 IR 5195 2
I AL B AL AL 1 IR 7
N T BT A 5 B OSTE— 95
VA BN, S 0 T 09 24
FRRAE 5 0T 1T 22 R

& % x #t

(1] EHSCF 4Alst, X0, 5. R iR L 2r G WHoe b JLA ) iy
TF[I]. Atk gy B4 2005 ,40 (BT 1) 1 -5.
Xia Yiping,Xu Ligui, Liu Wanghui, et al. Discussion of some prob-
lems between seismic interpretation and reasearch[ J]. Oil Geophysi-
cal Prospecting,2005,40(S1) .1 -5.

(2] 085 AmBe R 8L, 2. Tl Id 7 by i AR A 1) J B o A Ty 7k
(I, AR5 91 % ,2005,32(3) <7 - 14.
He Dengfa, Yang Geng, Guan Shuwei, et al. Principles and methodology
of structural modeling in foreland basins[ J]. Petroleum Exploration
and Development,2005,32(3) .7 - 14.

[3] Dahlstrom C D A. The upper detachment in concentric folding[ J].
Bulletin of Canadian Petroleum Geology,1969,17 :336 —344.

[4] Suppe J. Geometry and kinematics of fault-bend folding[ J]. Ameri-
can Journal of Science,1983,283.684 —721.

[5] Jamison W R. Geometric analysis of fold development in over-thrust

terranes| J |. Journal of Structural Geology,1989,9.207 -219.

(6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

Suppe J, Medwedeff D. Geometry and kinematics of fault-propagation
folding[ J]. Eclogae Geologicae Helvetiae,1990,83:409 —454.

Mitra S. Fault-propagation folds: geometry, kinematic evolution, and
hydrocarbon traps[ J]. AAPG Bulletin,1990,74.921 - 945.
Dahlstrom C D A. Geometric constraints derived from the law of con-
servation volumn and applied to evolutionary models for detachment
folding[ J]. AAPG Bulletin,1990,74 :336 —344.

Medwedeff D. Geometry and kinematics of an active, laterally propa-
gating wedge thrust, Wheeler Ridge , California[ C] // Structural geol-
ogy of fold and thrust belts. Baltimore: John Hopkins University
Press,1992 .3 -28.

Shaw J H,Hook S C,Suppe J. Structural trend analysis by axial sur-
face mapping[ J]. AAPG Bulletin, 1994 ,78(5) .700 —721.

Epard J L, Groshong R H. Kinematic model of detachment folding in-
cluding limbrotation , fixed hinges and layer-parallel strain[ J]. Tec-
tonophysics, 1995 ,247 .85 —103.

Poblet J, Mcclay K. Geometry and kinematics of single-layer detach-
ment folds[ J]. AAPG Bulletin,1996,80(7) :1085 —1109.

Erslev E A. Trishear fault-propagation folding [ J ]. Geology, 1997,
19:617 - 620.

Hardy S, Ford M. Numerical modeling of trishear fault propagation
folding[ J]. Tectonics,1997 ,16 ;841 —854.

Allmendinger R W. Inverse and forward modeling of trishear fault-
propagation folds[ J . Tectonics,1998 ,17 :640 — 656.

Novoa E, Mount V, Suppe J. Map-view interference of mono-clinal
folds[ J]. Journal of Structural Geology,1998,20:339 —353.

BEEMR , SHORE o PR, A5 T LR 3t e i DX DT SR 5
JUAI%E GBS RSN 155 SBR[ 1], HBTRE% 2008 ,43
(1).82-118.

Li Yuejun, Wu Genyao, Meng Qinglong, et al. Fault systems in central
area of the Tarim Basin: geometry, kinematics and dynamic settings
[J]. Chinese Journal of Geology,2008,43(1) .82 —118.

Finch E,Hardy S, Gawthorpe R. Discrete element modelling of cont-
ractional fault-propagation folding above rigid basement fault blocks
[J]. Journal of Structural Geology,2003,25:515 —528.

Shaw J H, Connors C,Suppe J. Seismic interpretation of contractional
fault-related folds:an AAPG seismic atlas[ M ]. American Association
of Petroleum Geologist’ s Special Publication,2004 ;1 —270.
Sylvester G. Strike-slip faults[ J]. Geological Society of America Bul-
letin, 1988 ,100 : 1666 — 1703.

R DL ERO0A, A5 B A o A A A T s e e 1
[J]. Al KRR [ 1] 2011,32(54) ;777 - 785.

Guan Shuwei, Yang Haijun, Han Jianfa, et al. Structural properties
and interpretation methods of the Tazhong Low Salient[ J]. Oil & Gas
Geology ,2011,32(54) :777 - 785.

Shaw J H,Bilotti F, Brennan P. Patterns of imbricate thrusting[ J].
Geological Society of America Bulletin,1999,111(7) ;1140 - 1154.
Wilkerson M S, Dicken C L. Quick-look techniques f or evaluating
two-dimensional cross sections in detached contractional settings[ J].
AAPG Bulletin,2001,85(10) :1759 —1770.

Johnson K M, Johnson A M. Mechanical analysis of the geometry of
forced-folds[ J ]. Journal of Structural Geology,2002,24.401 -410.

CLEE ST



