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Influence of development characteristics of faults and associated fractures on shale gas

preservation: A case study of Lintanchang area, southeastern Sichuan Basin
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(1. Exploration and Development Research Institute, Sinopec Southwest Oil & Gas Company, Chengdu, Sichuan 610041, China;
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Abstract: The Lintanchang area of the Sichuan Basin has experienced multiple stages of tectonic movements, resulting in a complex fault
and fracture system. Drilling results show that the Upper Ordovician Wufeng Formation—-Lower Silurian Longmaxi Formation possesses
favorable exploration and development potential. Clarifying the development patterns of faults and associated fractures in these strata is
critical for subsequent exploration. In this study, faults in the Lintanchang area were classified into four levels (A, B, C, and D), with three
dominant strike directions: NE-trending, near—EW-trending, and near—NS—trending. A-level faults were mainly distributed on the flanks of
the anticline, whereas fewer faults developed at the plunging end of the anticline. Using three—dimensional seismic attribute fusion with the
fracture development index (FDI), a quantitative study was performed on fault-related fractures in the Wufeng—Longmaxi Formation. The
results showed that: (1) The width of fault-related fracture zones exhibited a significant positive correlation with fault displacement. The
widths of A-level fracture zones ranged from 510 m to 660 m (average ~600 m), B-level from 160 m to 280 m (average ~220 m), C—level
from 130 m to 200 m (average ~168 m), and D-level from 115 m to 170 m (average ~150 m), respectively. Fracture zones in the hanging
wall were generally wider than those in the footwall, and fractures were most developed at fault intersections. Among faults of the same level,

near—EW-—trending faults exhibited the widest fracture zones, followed by near—NS—trending faults, whereas NE-trending faults showed the
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narrowest zones. (2) Fault-related fracture zones were closely associated with shale gas preservation conditions. Wells located within fracture

zones had lower formation pressure coefficients and productivity, whereas wells far from fracture zones exhibited higher pressure coefficients

and greater gas production. A significant positive correlation was observed between these two, indicating that fault-related fractures played

an important role in controlling pressure maintenance and limiting gas escape. This study reveals the development patterns of faults and

associated fractures in the Wufeng—Longmaxi Formation of the Lintanchang area, providing important reference for shale gas sweet—spot

selection and well placement in the region.

Keywords: Lintanchang; Wufeng—Longmaxi Formation; shale gas; attribute fusion; fault—related fractures; exploration area selection
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Fig. I Regional geological characteristics of Lintanchang area, Sichuan Basin (Figs. 1a and 1b modified from reference [22])
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Fig. 2 Comparison of seismic profile effects before and after structural-guided filtering processing in Lintanchang area, Sichuan Basin
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Fig. 4 Fault—related fracture structural model and FDI response diagram in Lintanchang area, Sichuan Basin (profile location shown in Fig. 3b)
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