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Abstract: Despite significant exploration breakthroughs, the exploration potential and targets of the Permian shale gas in
the Yangtze region, South China remain poorly understood due to factors such as complex sedimentary facies variation
differentiated source rock-reservoir combination conditions, and varying tectonic activity-induced preservation
conditions. A systematic investigation of the characteristics and distribution, exploration potential, and preservation
conditions of the Permian shale sequences, proposes the exploration prospects and targets of the Permian shale gas in the
Yangtze region. The results indicate that the studied Permian shales in the Yangtze region are of two types, namely the
marine and marine-continental transitional shales, which comprise three suites of organic-rich shales, i. e., the
Gufeng, Longtan (Wujiaping) , and Dalong formations. The shale distribution is governed by the continental-margin
(intracontinental) rift basins and intracratonic depression basins. Specifically, the marine-continental transitional
shales of the Longtan Formation are mainly seen in the intracratonic depression basins in the western and southeastern
parts of the Yangtze region, while the marine shales of the Gufeng (Wujiaping) and Dalong formations occur
predominantly in the continental-margin (intracontinental) rift basins along the northern margin of the Yangtze region.
The marine shales exhibit high brittle mineral content, high total organic carbon (TOC) content, well-developed organic

pores, and high gas content. In contrast, the marine-continental transitional shales show high TOC content, moderate
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thermal evolution, well-developed inorganic pores, and generally low, highly variable gas content. Tectonic activities
and associated preservation conditions represent critical factors controlling the exploration potential of the Permian shale
gas in the Yangtze region. Areas with weak tectonic deformations, such as the western Hubei Province and the Sichuan,
Jianghan, and Subei basins, exhibit favorable preservation conditions, thus holding considerable exploration potential.
To address geological engineering challenges and accelerate the exploration and production of the Permian shale gas in
the Yangtze region, it is recommended to intensify research on fine-grained sedimentary facies zone delineation,

dynamic evolutionary patterns of shale gas enrichment, comprehensive evaluation metrics for shale gas preservation

conditions, and adaptive technical systems for reservoir stimulation.
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Fig. 1 Distribution map (a) and composite stratigraphic column (b) of the Permian shales in the Yangtze region

(modified after references [ 15-161)
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Fig.2 Development characteristics of the Permian marine shales in well LY 1, northeastern Sichuan Basin
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Fig. 3 Development characteristics of the Permian marine-continental transitional shales in well SY 1, northeastern Sichuan Basin
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Table 1 Statistics of organic geochemical parameters of the Permian shales in the Yangtze region
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Table 2 Porosity of the Permian shales in the Yangtze region
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Fig. 4 Scanning electron microscope (SEM) images showing the shale pore development characteristics in the Wujiaping and Longtan

formations, eastern Sichuan Basin
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Table 3 Gas content of the Permian shales in the Yangtze region
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NI 7R T ZH BETUS 0.68 ~2.73(1.43) ZS'
i) YL WIS 6. 00 ~ 20. 00(8. 26) 'S
7Y e PN £ REPTIUA 0.19 ~3.70(1.43) SCHk[19]
JIHE PN £ U 0.61 ~11.50(4. 62) CHR[34]

T R B AR 2O fe/MH ~ IR PR -
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Table 4 Mineral compositions and brittleness indices of the Permian shale sequences in the Yangtze region

X J2E peris R T/E D s Ty e 14 48 /% PRI IR
SLMHBIX P — AHE33.50 % ~ 53.80 % (40. 13 %) ; 1A 1.00% ~ 3. 50 % (1. 78 %) ; o
. VU 39.0~64.0(46.0) CHK[37]
T /KU T KL FEHRY1.50 % ~ 6. 80 % (4.75 %) ; Zhi -4 16. 80 % ~ 48. 10 % (34. 42 %)
o R =32 igs F1HE12.51 % ~91. 80 % (44. 02 %) ; B+ 7. 13 % ~ 39.20% (26.00%) 15.0 ~93.0(60.0) 3CHkK[38]
5 o7 FR4H FHET. 90 % ~ 78. 40 (36. 40 %) ; BRERERT 1 1. 00 %; BT 5. 70 %;
nWEE T ° ’ ° ° 37.5 ik 30]
B 51 8. 60 % ~ 78. 60 % (48. 40 %)
S PP 1923, 00 % ~ 85. 80(40. 40%) ; BRFRELAH) 1. 20 % ~ 97. 90 %
nEE U ’ %) R 4120 % ° 86.9 CHR[30]
=B (46.55%) ;560410 ~ 54. 60 %(6. 60 %)
£1E0 ~ 58. 20 %; B0 ~ 38. 40 %3 25K 0 ~ 36. 95 %;
Bt Tl s ’ 5 o ’ 22.2-80.5  CHk[39]
Bt 0 ~77.78%
. AP0 ~ 58. 20 %3 K0 ~ 38. 40 %35 ZEEKHT 0 ~ 36. 95 %;
Bk JeEal s s ° ° 44.7~66.3(53.2)  SCHk[39]
Bt o ~77.78 %
L oyiie Ny ) 8. 00 % ~ 62. 00 %(25. 50 %) ; BRIRERT 1 3. 10 %;
- — Jr o ° ° ? 13.0~69.0(41.3)  SCHk[40]
i X 0 1) Fi 5 31.00 % ~ 77. 00 % (58.70 %)
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Fig. 6  Structures section for the region from the eastern Sichuan Basin to western Hunan and Hubei provinces
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