ARSI 2024 45 10 A 55 9 555 5 H1: 713-723 .‘{ Jeshr 3 ¥
I‘ Petroleum Science Bulletin

T ELRI S AT 00 U e S
——— V] A FE A A T 2L A 1)

p_'—ﬁkl,ZJ, ;&}]%1,2*’ IE]I‘&\%EJI,Z, 5‘(,]}&‘**1,2’ é;ﬁ%%&ll

1 Ao (b)) Bk BlE2EBe , bat 102249

2 A (JEED) AR RS TR B A S %, dbat 102249
3 W E AR TR A PR Bl T £ 5T B, dbat 100083
*MELEH , thu@cup.edu.cn

Wk H 1: 2024-06-21; &80 H 1 2024-09-09
ASCH R E RBP4 (41872128, 41872127, 42202133) BRAHEHN

% WEAMXEREN AN ABRENE AESXE, MAGHRYPHAEX s RN E LS,
BHREEEEREMK. VAREENT RN ERDHEREG TN EAEREENMTENL, AXETRFTHN=
BIERRME, 2\ T ARG RNUTERAE, & EERAESD RN T RENE, KT HEH
MR G HXH R K RUBA T ERRBENE R, AREA: (DHEARREZNERANBLENHE, AHA
TEAFE, A EXAABITER. ERAZAKERNNLAEE . M P PATHHARREEWF, &4 7 Pk
ERMREOWELE M QWAANRTETHEXWRY -, —FRXHHEEREKR, BAXRLT RN
HR; QYMHANHRYRTEESE L FREY EAATES LRGN NEH IR, 2HTRES HE—K
BEHHFGRE TG G EE R M BT ERER; QEERBEEDRT HEGEHMERER, LPHEN
HRBMT TEERE, BET UahEN, ARENE R THESE, BEXTEHRARFLE, —FHATR

RaBmRE R, THE G R R E N T8 SERBIRER . FER SRR &L e
BT ESHBRERT 5F,

Rk ABWE; NEHSER; RENH; TEAREE; WlaH
RS P618.13

Differential enrichment response of shale gas under the deformation of fault
structures: A case study of Yangchungou fault in eastern Sichuan Basin

YE Xin'*?, HU Tao'?, YAN Siyu'?, LIU Chenglin'?, JIANG Fujie'?

1 College of Geosciences, China University of Petroleum-Beijing, Beijing 102249, China
2 State Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum-Beijing, Beijing 102249, China
3 Sinopec Petroleum Exploration & Production Research Institute, Beijing 100083, China

SRR R, W%, FUERT, XSk, 248 . Wi A8 AR TR i 0Ca RO 5 B SRR N —— LU AR BRI T2 5] A iRk id el
2024, 09(05): 713—723
YE Xin, HU Tao, YAN Siyu, LIU Chenglin, JIANG Fujie. Differential enrichment response of shale gas under the deformation of fault
structures: A case study of Yangchungou fault in eastern Sichuan Basin. Petroleum Science Bulletin, 2024, 09(05): 713-723. doi: 10.3969/
j-188n.2096-1693.2024.05.054

©2016—2024 HELAMRF (L) WEERF A BRA R www.cup.edu.cn/sykxtb



714 FMBREEAR 202445 10 H 25 9 55 51

Received: 2024—-06—-21; Revised: 2024—09-09

Abstract The Yangchungou area is a key replacement area for shale gas exploration in eastern Sichuan in China. Its main
control fault, the Yangchungou fault, is an important structure affecting shale gas accumulation in the area, but there are few
previous studies, resulting in a low degree of overall research. In order to clarify the structural deformation characteristics of
the Yangchungou fault and its geological significance, based on the latest interpretation of three-dimensional seismic data,
the geometric characteristics of the Yangchungou fault are described. And we analyze its formation mechanism through fault
properties and activity period. Based on this, the relationship between the Yangchungou and Zunyi faults and its influence on
shale gas accumulation are discussed. The results show that: (1) The Yangchungou fault is mainly characterized by a planar thrust
structure from east to west. The surface outcrop data show characteristics of sinistral compression and torsion. In addition, the
Yangchungou fault is characterized by multiple superimposed and nearly parallel thrust slip fault zones along the Silurian and
Cambrian, which control the fault development anticline of the middle and shallow deformation layers. (2) The Yangchungou
fault is not a part of the Zunyi fault. The structural deformation characteristics of the Yangchungou and Zunyi faults are very
different. They show completely different structural styles in seismic profiles. Therefore, the Yangchungou fault and the Zunyi
fault are not two parts of the same fault. (3) The Yangchungou fault formed a small fault in a nearly north-south direction during
the early Xuefeng orogeny, which caused the Zunyi fault to undergo left lateral reverse washing and sliding. The current form
of the Yangchungou fault was formed in the late stage by the reverse compression torsion of the arc-shaped folded wing from
east to west. Therefore, the Yangchungou fault has undergone uneven contraction from the Late Jurassic to the Late Cretaceous
and reverse sliding from east to west in the Late Cretaceous. (4) The Yangchungou fault has formed the Yangchungou anticline
and a complex fracture network. The Yangchungou anticline reduces the depth of shale burial, slows down the evolution of
shale maturity, and the complex fracture network increases the storage space, but does not seriously damage the preservation
conditions. Both are conducive to the migration and accumulation of shale gas into reservoirs. The development of high and steep
strata and compressional and torsional faults can have a destructive effect on shale gas reservoirs. The results of this study can

help for better understanding the basin-mountain coupling process and shale gas exploration.
Keywords Yangchungou fault; double reverse thrust detachment; genetic mechanism; shale gas exploration; Sichuan Basin
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Fig.2 Seismic interpretation profile in southern of Yangchungou fault
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Table 1 Analysis of structural stress referred to conjugate shear fractures in Yangchungou
N . FLHIAT BRI AR /0 ES Wil N
o7 b3/ Sy NESPApA L]
1 11 ol 02 o3
YCG-1 5 144 £.80 42/.88 27249 121279 3/5
YCG-2 sl 16266 132278 257211 62278 16327 X
o 2R V4 )
YCG-3 S 282 /.67 180,82 48714 253 /.84 143210
YCG—4 =z 160 275 236480 28724 183 274 18216
YCG-5 S 284 /.89 204 /.81 33426 200281 6427
YCG-6 S 272475 277 /.89 151 214 4/74 243 /.9
s B 7R — L7
YCG-7 S 245 /.69 153277 11026 213 /.66 18224
YCG-8 Sl 69,87 10283 12924 4,83 22026
XEizh 51 WRX KN A TRAE
5%5/?/
b £
e ’
i .
2 N e
s
r - ;|
-
A IIII-QIII--
| |
] A
tr
%
E
:I;:FL—J
——— ¢

7 EEAtEEEGEERRRR

Fig. 7 Formation model of Yangchungou fault
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