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Abstract; Core observation, thin section identification, scanning electron microscopy ( SEM ) and X-ray diffraction
analysis were used to finely describe the petrological characteristics and diagenesis of fine-grained sedimentary rocks as
well as to discuss rock types with hydrocarbon potential and their genesis in the Lower Jurassic Da’ anzhai Member of
Yuanba area in the Sichuan Basin. The results show that there are three types of rocks, namely mudstone ( mudstone,
conchoidal shale and calcareous mudstone ) , siltstone and limestone ( conchoidal limestone ). The main mineral
components are quartz,clay minerals ( dominated by illite/smectitem (1/S) mixed layer, illite, kaolinite and chlorite ) ,
calcite , feldspar and pyrite ;the rock assemblages are mainly conchoidal shale and mudstone interbedded with conchoidal
limestone. The fine-grained rocks, currently at the B sub-stage of the mesodiagenesis, experienced compaction,
cementation , dissolution , metasomasis , recrystallization of clay minerals and hydrocarbon generation from organic matters,
of which, compaction and cementation were the major factors controlling the physical properties of shale and limestone. It
also shows that, controlled by sedimentation and diagenesis,the organic-rich shale and the conchoidal shale are two most
promising rock types for hydrocarbon reservoirs. Also as a result of diagenesis processes, the conventional reservoirs of

conchoidal limestone and limestone are too tight to hold any oil or gas, but the fine-grained sedimentary rock and
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conchoidal shale of less tight are wonderful unconventional shale gas reservoirs. This assumption was verified in field tests

during which large volume of gas flew out of conchoidal shale,but none from the adjacent conchoidal limestone. The result

also suggests that rocks with well-developed laminae and micro-laminae ( observed under microscope) or with siliceous

and calcareous compositions of directional arrangement are potentially high-quality reservoir rocks.

Key words:diagenetic evolution, petrologic feature, fine-grained sedimentary rock, Da’ anzhai Member, Yuanba area,

Sichuan Basin
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Table 1 Test statistics of high-production gas wells in the
second sub-member of Da’ anzhai Member in Yuanba area,

Sichuan Basin ( modified from reference[21] )
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Fig. 1 Sketch map showing the scope and location of Yuanba area (a) and stratigraphic column of the Ziliujing Formation(b) ,

Sichuan Basin ( modified from reference[ 11])
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Fig.2 Characteristics of quartz and clay minerals in the Da’ anzhai Member in Yuanba area,Sichuan Basin
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Table 2 Compositions of fine-grained sedimentary rocks from the Da’ anzhai Member in Yuanba area, Sichuan Basin
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Fig.3 Microscopic features of the conchoidal rocks and pyrite minerals from the Da’ anzhai Member in Yuanba area,Sichuan Basin
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Fig.4 Fine-grained sedimentary rock classification scheme of
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the Da’ anzhai Member in Yuanba area,Sichuan Basin
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Fig.5 Characteristics of mudstone/shale from the Da’ anzhai Member in Yuanba area, Sichuan Basin
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Fig.6 Characteristics of siltstone and limestone from the Da’ anzhai Member in Yuanba area,Sichuan Basin
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Fig.7 Rock assemblage types of the Da’ anzhai Member in Yuanba area,Sichuan Basin
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Fig. 8 Diagenetic evolution stages and sequences of the Da’ anzhai Member in Yuanba area,Sichuan Basin
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Fig. 10  Relationship between mineral types and physical properties of the fine-grained sedimentary rocks in

the Da’ anzhai Member of Yuanba area,Sichuan Basin
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