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Fig. 1 Tectonic location map of the Tiangongtang area, Sichuan Basin; (a) tectonic division map of the Sichuan Basin;

(b) contour map of the burial depth of the base of the Wufeng Formation in the study area
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Table 1 Table of fault combination styles and characteristic elements in Tiangongtang area, Sichuan Basin
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Fig. 2 Planar distribution and fault characteristics diagram of faults at all levels in Tiangongtang area, Sichuan Basin
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Fig. 3 Seismic cross-section AA’ of the Tiangongtang area, Sichuan Basin
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Table 2 Statistical table of reservoir quality parameters for shale gas wells in Tiangongtang area, Sichuan Basin
LA e AR P
Jpi R ToC LB ) (107 em’/g) (m?/g) U
(m) (%) (%) (%) (m*/1)
AL Al AL Al
Y202 3521.5 3.83 4.74 69. 85 - - - - 3.84
Y203 3792.3 4.01 5.34 72.68 - - - - 4.01
Y201 3661.1 4.11 4.54 73.96 - - - - 2.53
Y205 3442 4.08 5.74 78.34 3~5/4 15~24/19 5.9~9.3/7.3 15.3~22.4/19.0 3.86
Y206 3889.9 3.91 5.72 78.55 3~5/4 11~20/15 |12.8~24.3/18.9| 4.3~7.7/6.1 6.48
NX202 3950.3 3.92 2.63 77.04 2~6/4 6~19/12 6.9~27.3/17.5 3.7~6.1/4.0 2.53
1E:0. 015~0. 024/0. 019 = fie/IMH ~ s KA/ T IIBL; —Fm ARt
RIMWZWAERZMEXTTESHENMER FEHARYMESEFHITE
Table 3 Statistical table of distance from fault, pressure coefficient and gas content of shale gas wells
in Tiangongtang area, Sichuan Basin
24 G s =N =%
Kk e () HE T4 2 (km) }j_:j'j oA
1 i % I 4l IEES IV 25 R (m*/1)
Y202 3521.5 7.91 - 2.32 3.72 1.78 3.84
Y203 3792.3 8.96 8.63 2.51 1.33 1.90 4.01
e Y201 3661. 1 3.02 3.74 1.39 2.65 1.68 2.53
ARE Y205 3442.0 5.54 - 2.25 5.13 1.45 3.86
Y206 3889.9 8.63 - 2.98 1.95 1.72 6.48
NX202 3950.3 3.17 5.13 1.81 5.82 1.32 2.79
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Fig. 4 Structural balance cross-section AA’ in Tiangongtang area, Sichuan Basin
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Fig. 5 The relationship between the distance from the exploration well to each level of fault and the gas content in Tiangongtang

area, Sichuan Basin; ( a ) — ( d ) the relationship between the distance from the I ~IV level fault and the gas content
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Fig. 6 Relationship between shale gas well pressure coefficient, tested production, and distance from Level Il faults in

Tiangongtang area, Sichuan Basin
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H5 | HE(m) WETY | H-RECC) FUE
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Fig. 7 Structural burial history and fault development relationship diagram for the Wufeng
Formation—Longmaxi Formation in the NX202 and Y203 Wells of the Tiangongtang area,

Sichuan Basin
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Development of Wufeng Formation—Longmaxi Formation fault and shale gas

preservation mechanism in Tiangongtang area, Sichuan Basin

LIU Wenping" >* | HE Yubo" ? , LIU Chenglin"* | LIU Jia** , XU Liang"” , WU Zhe*” |
ZHONG Kesu* >, WU Qiuzi** , LI Shuaizhi"** | LIU Ling" >
1) State Key Laboratory of Petroleum Resources and Engineering, Beijing, 102249
2) College of Geosciences, China University of Petroleum ( Beijing) , Beijing, 102249
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5) Key Laboratory of Shale Gas Evaluation and Exploitation of Sichuan Province, Chengdu, 610213

Objectives: The deep shale gas resources in the Tiangongtang area of the Sichuan Basin are rich, but the

exploration degree is relatively low. At the same time, the complex structural development conditions in this region

seriously restrict the results of shale gas exploration and development.
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Methods: This study is based on the shale geological features and seismic data of the research area, using
typical well data and balance profile restoration to investigate the fault development characteristics in the area and
their effects on shale gas preservation.

Results: The study shows that: (D In the Tiangongtang area, the Wufeng Formation — Longmaxi Formation
primarily develops four levels of fractures, with level I fractures mainly developed in the structural edge areas,
level Il and IV fractures dominant in the north, and level Il , Ill, and IV fractures primarily developed in the
south. @ The formation of fractures in the Tiangong Tang area is mainly divided into three stages: during the late
Yanshan period, SN compression formed fractures predominantly in the NW and NWW directions; in the early
Himalayan period, NNE—SSW compression formed fractures mainly in the NW direction; since the mid-Himalayan
period, NWW—SEE regional tectonic strike-slip stress has resulted in the formation of NE-dominant fractures. (3
The influence of fractures on shale gas retention is characterized by an increased gas content the further away one is
from the fault; different scales of fractures have varying impacts on shale gas retention. When the distance from
level 1 fractures exceeds 5 km, level II fractures are between 3~5 km, and level Il fractures exceed 2 km, the
gas content exceeds 3.0 m’/t, indicating good shale gas retention conditions; level IV fractures have a minimal
impact on shale gas retention.

Conclusions: The development of faults varies significantly across different stages of burial evolution. During
the burial stage, fault development is minimal, and its impact on shale gas preservation is negligible. During the
slow uplift stage, large-scale fault development caused by compressive uplift severely damages preservation
conditions. During the rapid uplift stage, fault development and reactivation further exacerbate shale gas loss. The
study clarifies the shale gas preservation mechanism in the Tiangongtang area, providing theoretical support for
further exploration and development.

Keywords: deep shale gas; Wufeng Formation; Longmaxi Formation; Tiangongtang; shale gas
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