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Abstract: The reservoir space characteristics and controlling factors of shale oil reservoirs in the Da’ anzhai Member of the
Jurassic Ziliujing Formation, central Sichuan Basin, are analyzed based on the pore types, porosity and oil content data
gathered from thin sections, SEM images, microfluorescence responses, porosity and permeability tests, N, adsorption
behaviour, and organic carbon measurements as well as Rock-Eval pyrolysis on samples from the member. The results
show that: D The reservoir space consists of microfractures and pores. The microfractures are mainly lamellation
fractures and shell calcite cleavage fractures, while the pores are mainly clay pores followed by shell calcite and
authigenic quartz intercrystalline pores together with a small number of organic pores and pyrite intergranular pores. (2
A negative correlation between pore size and pore volume is observed in the shale oil reservoirs in the member. The shale
is high in porosity (averaged at 5. 69 %) and dominated by clay pores that are small in size and tend to form horizontal
pore-fracture system with laminated fractures; the intercalated shell limestone is low in porosity (averaged at 3.27 %)

though it contains more shell calcite and authigenic quartz intercrystalline pores with large pore size that are likely to form
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pore-fracture networks with cleavage fractures. 3 The micro occurrence of oil in the reservoirs is highly heterogenous.
The organic rich shale intervals have high oil content (S, and OSI) but with oil widely dispersed in micro clay pores, they
give out weak fluorescence and have low mobility. While the larger shell calcite / quartz intergranular pores, shell calcite
cleavage and lamination fractures are hosting more oil and give out strong fluorescence. (4 Micro-fractures are essential
to the accumulation of hydrocarbon. Hydrocarbons expelled from kerogen would preferentially migrate into lamellation
fractures and accumulate in shell calcite / quartz intergranular pores around the lamellation fractures, resulting in low oil
content in shell calcite pores that are far away from the lamination fractures. On that account, we suggest an emphasis on
pore size and fracture development for assessing the quality of shale oil intervals in the Da’anzhai Member.
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Fig. 1 Tectonic map showing the Sichuan Basin (a) with a lithologic column revealing its Da’ anzhai Member in Well R1(b)
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Fig. 2 Lithofacies division of the Da’ anzhai shale oil reservoirs

revealed by wells R1 and L1 in central Sichuan Basin
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Table 1 Reservoir space classification of the Da’anzhai shale oil reservoirs, central Sichuan Basin
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Fig. 3 Images showing typical fractures in the Da’anzhai shale oil reservoirs, central Sichuan Basin (wells R1 and L1)
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Fig. 4 SEM images showing typical pore types in the Da’anzhai shale oil reservoirs (Well R1), central Sichuan Basin
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Fig. 5 Scatter plots showing the relationship of porosity with
permeability of the Da"anzhai shale oil reservoirs,

central Sichuan Basin

Fig. 6 Statistical diagram showing the porosity distribution of
different lithologies in the Da’anzhai Member, central Sichuan
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Fig. 8 Vertical distribution of oil content index and logging pressure coefficient in the Da’anzhai Member (Well R1), central Sichuan Basin
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Fig. 9 Micro-fluorescence characteristics of the Da’anzhai shale oil reservoirs (Well R1), central Sichuan Basin
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Fig. 10 Scatter plots showing the relationship of organic matter and mineral contents with porosity, pore volume and specific surface of

the Da’anzhai Member (Well R1), central Sichuan Basin
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Fig. 11

Model diagram of “dual” pore-fracture systems consisting

of shell calcite and clay matrix in the Da’anzhai shale oil

reservoirs, central Sichuan Basin
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