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Fig.1  Study area, major sampling locations, and representative well (Z-203)
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Fig.2  Shale reservoir characteristics of the Wufeng-Longmaxi Formation in the study area

(a) the Wufeng Formation shale reservoir, Guanyingiao section in Qijiang; (b) carbonaceous-silty shale of the Wufeng Formation with pyrite developed, Z-89 sample of
well Z-203 from Dazu; (c) the bottom Longmaxi Formation shale, Z-83 sample of well Z-203 from Dazu; (d) the Wufeng-lower Longmaxi Formation shale, graptolite is
abundant in the bedding plane, Guanyinqiao section in Qijiang; (e) the silty shale in upper part of the Longmaxi Formation, Q-2 sample of well Quanqian 1, Nanchuan;

(f) sedimentary structures of silty laminae and interbeds in upper part of the Longmaxi Formation, Z-32 sample of well Z-203 from Dazu
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Table 1 Organic geochemical characteristics and mineral composition characteristics of representative samples

from the Wufeng Longmaxi shale reservoir
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Table 2 Vertical mechanical parameters of representative samples from the Wufeng Longmaxi shale reservoir
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Table 3 Crystallinity and orderliness of mixed-layer clay minerals

in the Wufeng-Longmaxi Formation of the Sanquan section
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Fig.3  Correlation analysis of illite-chlorite crystallinity in the
shale reservoirs of the Wufeng Formation and

Longmaxi Formation in the study area
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Fig.4 Physical digenesis and micro-fracturing in the Wufeng-Longmaxi Formation

(a,b) reservoir characteristics of shale at the bottom of the Longmaxi Formation due to compaction, Z-77 sample of well Z-203 from Dazu; (c,d) deformation characteristics of

shale bedding plane in the Wufeng Formation due to compaction, Z-89 sample of well Z-203 from Dazu; (e,f) silty layer in the middle of the Longmaxi Formation due to sedi-

mentation differentiation, Q-4 sample of well Quanqian 1, Nanchuan; (g) weak deformation of Clay minerals, organic matter, etc. in the Wufeng Formation, Z-89 sample of well

7-203 from Dazu; (h) microscopic characteristics of the bottom part of the Longmaxi Formation, Z-83 sample of well Z-203 from Dazu; (i) microscopic characteristics of the mid-

dle part of the Longmaxi Formation, Z-56 sample of well Z-203 from Dazu
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Fig.5 Observations of reservoir diagenesis from the Wufeng-Longmaxi Formation in the study area

(a) seepage channel of solid birumen formed by fracturing and small-scale displacement, Q-4 sample of well Quangian 1, Nanchuan; (b) organic nano-pores in solid bi-

tumen, Q-4 sample of well Quangian 1, Nanchuan; (c) dissolution on mineralogic edge, G-12 sample of Guanyingiao section, Qijiang; (d) partial dissolution of pyrite, Q-

7 sample of well Quanqian-1, Nanchuan; (e) partial dissolution of pyrite in the framboidal pyrite aggregate, Q-4 sample of well Quanqgian 1, Nanchuan; (f) pyrite nod-

ules in reservoirs, Z-89 sample of well Z-203 from Dazu; (g) filling phenomenon of authigenic calcite and pyrite in bedding fracture, Z-83 sample of well Z-203 from Da-

zu; (h) microscopic characteristics of biogenic siliceous-rich layers in the Wufeng Formation, Z-87 sample of well Z-203, Dazu; (i) siliceous cement mainly composed of

microcrystalline quartz filled with solid bitumen, Z-83 sample of well Z-203, Dazu
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Fig.7 Rock structure and interval difference of shale under sedimentary-diagenetic control
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Fig.8 Micro-scale characteristics of shale reservoir with ultra-high brittle mineral content
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Diagenesis of a Shale Reservoir and Its Influence on Reservoir
Brittleness: Taking the deep shale of the Wufeng-Longmaxi Formation
in western Chongqing as an example
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Abstract: Shale is developed with a small grain size and strong microscopic heterogeneity, forming gas reservoirs
during the transformation of diagenesis process. The research of diagenesis provides a basis for a deeper understand-
ing of high-quality reservoir forming mechanisms. This paper studies reservoir diagenesis and its effect on shale using
the Qijiang Guanyingiao section, Nanchuan Sanquan section, Quangian-1 well, and Dazu Z-3 well in the western
Chongqing area as an example using X-ray diffraction (XRD), argon ion polishing-field emission scanning electron
microscopy (AIP-FESEM) , Energy Dispersive X-Ray Spectroscopy (EDS) , microscopical observation, and geo-
chemical and mechanical tests. The results show that the Wufeng-Longmaxi Formation has interval differences in ma-
terial component, rock structure, and mechanical properties. The reservoir diagenesis is between the late diagenetic
stage and very-low-grade metamorphism stage and is divided into three categories: physical diagenesis (e.g., Com-
paction) , mineral related chemical diagenesis (e.g., mineral dissolution), and organic matter related chemical dia-
genesis (e.g., hydrocarbon generation of organic matter). Carbonaceous-siliceous shale layers with more than 80%
brittle minerals and a large amount of authigenic microcrystalline quartz exist in the Wufeng and bottom Longmaxi
Formation with microfacies of microcrystalline quartz and pore-bearing organic matter under the influence of special
diagenesis process. In contrast, other intervals in the Wufeng-Longmaxi Formation lack the material base for the con-
tinuous development of authigenic quartz. The material basis, rock structure, type, and influence degree of diagene-
sis show interval differences, which is a key factor that influences brittle minerals and mechanical properties and
should be included in the scope of reservoir evaluation and high-quality reservoir mechanisms.

Key words: shale reservoir; diagenesis; mechanical brittleness; Wufeng Formation; Longmaxi Formation; western

Chongqing area



