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Abstract: Based on a systematic analysis of the data from well cores, we divide the lithologic assemblages of shales in

the Jurassic Lianggaoshan Formation in the Sichuan Basin into pure, shelly, and silty categories, which are further
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categorized into five types. A summary of differences in the macroscopic and microscopic characteristics of shale
reservoirs of different lithologic assemblages is then deduced to identify and evaluate the occurrence states and mobility
of fluids in these reservoirs, and determine the optimal lithologic assemblage types. The results indicate that the shale
oil in the Lianggaoshan Formation is of free and adsorbed types, with the former occurring as movable and/or irreducible
oil. Among shale pores, small pores primarily contain adsorbed and irreducible oil, mesopores largely hold irreducible
and movable oil, and macropores mainly contain movable oil. The 2D nuclear magnetic resonance (NMR) analysis
reveals that zones with T, = 0. 2 ms and 1 < T /T, < 10 represent the signals of movable and irreducible oil and those with
T,<0.2 ms and 10 < T)/T, < 100 denote the signals of adsorbed oil. This enables the establishment of an identification
chart of 2D NMR T-T, spectra for fluids of different occurrence states in the Lianggaoshan Formation. The pore size
conversion based on the NMR analysis reveals that pores containing free oil in shales of the formation have a minimum
pore size of 60 nm. Accordingly, a classification scheme for pores in the shale oil reservoirs is developed based on pore
size and the occurrence state of fluids. Factors directly affecting the occurrence and mobility of shale oil in the
Lianggaoshan Formation are identified as organic matter content, fluid flowability, mineral composition, and pore
structure. The silty shale assemblage, characterized by well-developed macropores and microfractures and a high
proportion of pores containing movable oil, is favorable for the enrichment of movable oil. Besides, its silty laminae
provide both substantial reservoir spaces and enhance pore connectivity, which create favorable conditions for the
accumulation, occurrence, and flow of shale oil. Therefore, the silty shale assemblage stands as a favorable lithologic
assemblage category in the Lianggaoshan Formation, with intervals where this assemblage occurs serving as play fairways
for shale oil exploration and exploitation in the Lianggaoshan Formation, Sichuan Basin. Therefore, determining the
pore-fracture configuration in the silty shale assemblage is of primary significance in research to achieving breakthroughs
in shale oil exploration and exploitation of the Lianggaoshan Formation.
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Fig. 1 Map showing the sedimentary facies distribution (a) and composite stratigraphic column (b) of the Lianggaoshan Formation, Sichuan Basin
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Table 1 Comparison of shale reservoir characteristics of different categories of lithologic assemblages in the Lianggaoshan

Formation, Sichuan Basin
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Table 2 Contents and proportions of fluids of varying occurrence states in different lithologic assemblages in the Lianggaoshan

Formation, Sichuan Basin
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Fig. 7 NMR T, spectra for saturated shale oil in different lithologic assemblages in the Lianggaoshan Formation, Sichuan Basin at different
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