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Types, characteristics, and exploration targets of deep shale gas reservoirs in the
Wufeng—Longmaxi formations, southeastern Sichuan Basin
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Abstract: The southeastern Sichuan Basin serves as a major region for the exploration of deep shale gas reservoirs in the
Wufeng-Longmaxi formations to the Sinopec. Due to the constraints of engineering technology, the current drilling
depth has focused on the layers at depth less than 4 500 m, while no substantial exploration breakthroughs have been
made in the ultra-deep layers with depth exceeding 4 500 m. The structural type acts as a dominant factor governing the
local depth differences of shales in this region. Furthermore, it significantly influences shale gas preservation
conditions and the applicability of available engineering technologies. Therefore, determining the structural types of
deep shale gas reservoirs therein, as well as the characteristics and the overall depth distribution of various types, can
provide critical references for subsequent exploration elevation and exploration well emplacement. In this study, the
deep shale gas reservoirs in the study area are classified into four major types in terms of structure : the basin-margin-

anticline type, the basin-margin-slope type, the highly-steep-structure type, and the basin-interior-syncline type. We
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determine the characteristics and target areas of these various types of deep shale gas reservoirs. The most favorable
exploration targets concluded include the Yangchungou, western Xinchang, Dingshan, Lintanchang, and Guihua
structure of the basin-margin-anticline type, as well as the eastern Xinchang, eastern Dongxi, northern Liangcun, and
Yongle=Gulin structure of the basin-margin-slope type. The structural type has a certain control effect on the gas-
bearing capacity and production of reservoirs. Structure of the basin-margin-anticline type is the best in terms of both
gas-bearing capacity and production, followed by the basin-margin-slope type and the highly-steep-structure type.
Moreover, the structural type governs the depth distribution of deep shale, thus indirectly controlling the fracturing
performance and resource potential. Deep shale gas layers at depth interval 3 500 ~4 500 m with a great fracturing
performance primarily include those of the basin-margin-anticline and basin-margin-slope types, the resources of which
accounts for a relatively small proportion. The ultra-deep reservoirs at depth exceeding 4 500 m are seen in these four
types of structures, accounting for a large portion in resources. By combining the structural types, depth segmentation,
estimated in-place gas, and engineering technology conditions, it is recommended that the deep shale gas reservoirs in
the study area should be explored progressively in three stages: (1) targeting shale gas reservoirs of the basin-margin-
anticline and basin-margin-slope types at depth interval 3 500 ~ 4 500 m for exploration benefit; (2) targeting shale gas
reservoirs of the basin-margin-anticline, basin-margin-slope, and highly-steep-structure types at depth interval 4 500 ~
5 000 m for exploration breakthrough; and (3) targeting shale gas reservoirs of the basin-interior-syncline type at depth
interval over 5 000 m for exploration appraisal.

Key words: depth distribution, exploration target, structural type, deep shale gas, Wufeng—Longmaxi formations,

southeastern Sichuan Basin
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Fig. 1 Map showing the burial depth of the Wufeng Formation bottom boundary in the Sichuan Basin and its peripheries and the location of

the study area (the map portion of the southern Sichuan Basin modified after references [ 10-12])
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Fig. 2 Sedimentary facies zones and thicknesses of high-quality shales with TOC content exceeding 2 % in the Wufeng—Longmaxi

formations in the southeastern Sichuan Basin
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Table 1 Indices of high-quality shale intervals in deep shale gas reservoirs in the Wufeng-Longmaxi formations,

southeastern Sichuan Basin
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Fig. 3 Distribution of deep shale gas reservoirs of diverse structural types in the Wufeng—Longmaxi formations in the southeastern Sichuan

Basin (characteristics of the Qiyueshan fault from reference [ 16])
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Table 2 Characteristics and favorable exploration targets of deep shale gas reservoirs of various structural types in the

southeastern Sichuan Basin
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