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Abstract: The 2nd member of the Feixianguan Formation (also referred to as the Fei 2 Member, T f?) in the Yuanba
area, northeastern Sichuan Basin develops multi-stage granular shoal carbonate reservoirs characterized by strong
heterogeneity. However, their pore types and controlling factors for development remain poorly understood , significantly
restricting reservoir evaluation and sweet-spot prediction. In this study, by integrating core and thin-section
observations, physical property parameters, formation micro-imager (FMI) logs, and high-pressure mercury injection
(HPMI) analysis results, we investigate the pore types of granular shoal carbonate reservoirs in the Fei 2 Member and
determine their major controlling factors for development, aiming to provide a scientific basis for predicting favorable
reservoirs in this member. The research results indicate that three-stage granular shoal carbonate reservoirs occur in the
Fei 2 Member, including oolitic limestones, pisolitic limestones, and calcarenites, as well as residual doloarenites

derived from localized dolomitization. These reservoirs are characterized by low to moderate porosity and low
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permeability and can be classified into fractured, vuggy, and fractured-vuggy types. The pore system in the reservoirs is
dominated by intragranular dissolution pores and moldic pores, followed by intergranular and intercrystalline pores.
Fractures are mainly of high-angle and stylolite-related types. The pore development is jointly controlled by sedimentary
conditions, diagenesis, and tectonism. Both sedimentary microfacies and reservoir lithologies resulting from different
sedimentary settings determine the characteristics of primary pores and cements, while indirectly governing the extent of
secondary pore development. Environmental variations at diverse diagenetic stages control the types of diagenesis,
thereby constraining the pore development in terms of type and scale. Among various diagenesis types, syngenetic-
penecontemporaneous dissolution, burial dissolution, and dolomitization are critical to pore development in the
member. Tectonic activity resulted in the formation of fractures, as well as adjacent dissolution pores and vugs, thus
significantly enhancing reservoir porosity and permeability. Dolomitized granular shoal reservoirs of the dissolution pore-
fracture type are identified as the most favorable reservoir type in the member, as their porosity and permeability are
substantially enhanced by the effective combination of fractures, dissolution pores, and intercrystalline pores.

Key words: pore type, reservoir physical property, granular shoal carbonate reservoir, the 2nd member of Feixianguan

Formation, Yuanba area, northeastern Sichuan Basin
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Fig. 1 Regional location (a), structural unit division (b), and stratigraphic characteristics (c) of the Yuanba area, northeastern Sichuan Basin
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Fig. 3 Map showing the distribution of mid-term sedimentary facies in the T, f2, Yuanba area, northeastern Sichuan Basin
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Fig. 4 Images showing the characteristics of oolitic and pisolitic limestones in the T1f?, Yuanba area, northeastern Sichuan Basina.
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