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Abstract: The study aims to clarify the reservoir pore characteristics and the factors influencing the ancient shale
sequences in Southern China with the samples taken from the Lower Cambrian shale in the Middle-Upper Yangize area.
An integration of multiple technical methods including the thin section observation joint tests of high pressure mercury
injection and nitrogen adsorption argon ion milling-scanning electron microscopy focused ion beam scanning electron
microscopy ( FIB-SEM) whole—rock X-ray diffraction analysis is applied to systematically study the structure types and
influential factors of shale pores. Meanwhile the potential targets for exploration of the Lower Cambrian shale gas are also
pointed out based on the characteristics of the shale reservoir and the geological conditions for shale gas generation. It is
concluded that the Lower Cambrian in the study area mainly develops three types of organic-rich shale in terms of deposi-
tional genesis namely the extensional-trough shelf-margin slope and platform—front slope. The organic—rich shale of the
intra-shelf extensional+rough type is dominated by intergranular pores and interlayer pores of clay mineral followed by
organic pores; that of the platform-ront slope type mainly develops organic pores and calcite intragranular dissolution

pores; while that of the shelf-margin slope type mainly develops organic pores with almost no inorganic mineral pores. As
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a whole the pore development in the Lower Cambrian shale is controlled by a variety of factors including the mineral
composition of shale the abundance of organic matter thermal evolution degree and preservation conditions. Given the
analysis of shale gas preservation conditions and drilling results of exploration wells it is suggested that we should pay
more attention to the distribution of intra-shelf extensional-trough shale in the Lower Cambrian shale gas exploration
within the Sichuan Basin and this is especially true for the organic—rich shale intervals in the upper part of the
Qiongzhusi Formation. While as for the outer area of the Sichuan Basin the organic—ich shale of both the platform—
front and the shelf-margin slope types featuring moderate thermal evolution and relatively good preservation condi—
tions should be the research focus.
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Fig.1 Location of the study area
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Table 1 Stratigraphical division and correlation of the

Lower Cambrian in the Middle-Upper Yangtze area ( ) (

- ) 0

2
Fig.2 The development model of the organic—rich shale during the Qiongzhusi sedimentary period in

the Early Cambrian Middle-Upper Yangtze area
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Fig.3 Sedimentary facies distribution of the Early Cambrian Qiongzhusi Formation in the Middle-Upper Yangtze area
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Fig.4 Microscopic characteristics of the Lower Cambrian organic-rich shale thin sections in the Middle-Upper Yangtze area
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Fig.5 Microscopic characteristics of the different Lower Cambrian organic-rich shale pores in the Middle-Upper Yangtze area
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Fig.6 Characteristics of 3D pore structure of the Lower Cambrian organic—rich shale of shelf-margin type in the Middle-Upper Yangtze area
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Fig.7  Characteristics of long axis/short axis ratio of organic pores in the Lower Cambrian shale of

Fig. 8 Pore structure characteristics of the Cambrian shale jointly tested by high pressure mercury injection and
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Fig.9 The relationship of mineral content and porosity in the Lower Cambrian shale of shelf-margin type in the Middle-Upper Yangtze area
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Fig. 10 The relationship between TOC and porosity of the Lower

Cambrian shale in the Middle-Upper Yangtze area
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Fig. 11 The distribution of play fairway in the exploration of the
Lower Cambrian shale gas in the Middle-Upper Yangtze area
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