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Abstract The physical properties of shale reservoirs are crucial to the enrichment mechanism of
shale oil and gas. This study focuses on investigating the reservoir’s physical properties and the key factors
controlling various lithofacies of continental shale in the Jurassic Dongyuemiao shale in the eastern Sichuan
Basin. On the basis of lithofacies division, the research employs core observation, scanning electron mi-
croscope, low-temperature nitrogen adsorption, and other methods to analyze the reservoir space type,
physical properties, and the primary controlling factors. The study findings reveal that: (1) The
Dongyuemiao Member shale in the eastern Sichuan Basin are primarily composed of clay minerals and
quartz, followed by calcite, and minor amounts of feldspar, dolomite, pyrite, and rhodochrosite. Four
main lithofacies are identified in the study area: high-medium total organic carbon (TOC) argillaceous
shale (I,), medium TOC and TOC bearing mixed shale (II,), medium-low TOC silt (argillaceous)
mixed shale (II,), and low TOC and TOC bearing argillaceous siltstone (Il[,). (2) The shale reservoir
space is mainly composed of micropores and microfractures. The micropores are dominated by intergranular
pores between clay minerals, followed by pores within organic matter and, locally, shell dissolution
pores. Microfractures mainly include bedding fractures and edge fractures around shell fragments.
(3) High organic matter abundance (>1% ), high content of clay minerals (>40% ), and moderate
carbonate mineral content (8% ~12% ) in the shale of the study area are conducive to pore development.
In contrast, high quartz and feldspar mineral content (>50% ) and either excessive or insufficient car-
bonate mineral content ( >12% or <8% ) hinder shale pore development. (4) Among the lithofacies
types, the medium-low TOC silty (argillaceous) mixed shale (II,) is the most favorable for reservoir de-
velopment, followed by high-medium TOC argillaceous shale ( I ,). The medium TOC and TOC bearing
mixed shale (II,) is less favorable, while the low TOC and TOC bearing argillaceous siltstone (1II[,) is
the least favorable. Based on the vertical distribution of lithofacies, the middle to upper intervals of the
Dong 2 sub-member are identified as the most favorable reservoir development zones in the study area.

Key words continental shale, lithofacies types, reservoir characteristics, Dongyuemiao Member,
eastern Sichuan Basin
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Fig. 1 Sedimentary facies and stratigraphic histograms of the Dongyuemiao Member in Sichuan Basin
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Fig.2 Ternary diagram of mass fraction of mineral components

in shale from the Jurassic Dongyuemiao Member in eastern

Sichuan Basin ( modified from Wang et al., 2018)
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Table 1 Petrographic type delineation scheme of the Jurassic Dongyuemiao Member in eastern Sichuan Basin

(modified from Liu et al., 2019)
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Fig. 3  Petrographic characteristics of shale from the Jurassic Dongyuemiao Member of Well YT1 in eastern Sichuan Basin
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Fig. 4 Reservoir characteristics of various lithofacies of shale in the Jurassic Dongyuemiao Member in eastern Sichuan Basin
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Fig. 5 Microporosity types and characteristics of shale in the Jurassic Dongyuemiao Member in eastern Sichuan Basin
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Fig. 6 Microfracture types and characteristics of shale in the Jurassic Dongyuemiao Member in eastern Sichuan Basin
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Jurassic Dongyuemiao Member in eastern Sichuan Basin
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Fig. 8 Pore size distributions of shale of the Jurassic Dongyuemiao Member in eastern Sichuan Basin
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Table 3 Pore structure parameters of shale of the Jurassic Dongyuemiao Member in eastern Sichuan Basin

by nitrogen adsorption method in various lithofacies
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from the Jurassic Dongyuemiao Member in eastern Sichuan Basin
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Fig. 10 Pore patterns of each lithofacies in the Jurassic Dongyuemiao Member of eastern Sichuan Basin
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