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Reservoir characteristics and influencing factors of shale oil in second member of Funing
Formation, Gaoyou Sag, Subei Basin

FU Qian', DUAN Hongliang'?, CHEN Wei', SUN Yaxiong'?, LIU Shili'?, YANG Yan'?, YANG Baoliang'®, ZHOU Jinfeng', ZHU Qiugiu’,
LIU Zhimin'

(1. Sinopec Jiangsu Oilfield Company, Yangzhou, Jiangsu 225009, China; 2. State Key Laboratory of Shale Oil and Gas
Enrichment Mechanisms and Effective Development, Beijing 102206, China; 3. School of Ocean and Earth Science, Tongji
University, Shanghai 200092, China)

Abstract: The second member of the Paleogene Funing Formation in the Gaoyou Sag, Subei Basin, is one of the key strata for shale oil exploration.
Shale reservoir characteristics are important factors influencing oil and gas accumulation, seepage, and migration. To investigate the reservoir
characteristics, methods including core observation, X-ray diffraction mineral analysis, N, adsorption, scanning electron microscopy, and
nuclear magnetic resonance were utilized to study the “four properties” (oil-bearing potential, storage capacilty, mobility, and fracturability) of
different lithofacies, characterize the reservoir features, and analyze their influencing factors. The results indicated that eight main lithofacies
types (Type 1 to Type 8) and four lamination types (felsic lamination, argillaceous lamination, carbonate lamination, and mixed lamination)
developed in the study area. The dominant lithofacies were medium—carbon laminated felsic—argillaceous mixed shale, medium—-carbon

laminated felsic—carbonate mixed shale, and medium—carbon laminated carbonate rock, which were mainly developed in the middle-lower part
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of sub—member 111, sub—member IV, and the middle—lower parts of sub—member V. The storage spaces included pores and fractures. The pores

were mainly intergranular (interparticle) pores, while the fractures were mainly tectonic shear fractures, tension—shear fractures, and non—

tectonic bedding fractures. The shale reservoirs were influenced by mineral composition, lamination development, and fracture effectiveness.

Specifically, intergranular pores in carbonate minerals were relatively small. Higher contents of felsic and argillaceous minerals led to more

developed pores and a larger proportion of meso— and macropores. Furthermore, the more uniform the mineral composition of the shale, the better

the pore connectivity. Laminated shale exhibited better porosity and permeability, oil-bearing potential, and mobility than other structural types

of shale. Unfilled large tectonic shear fractures, bedding fractures, bedding calcite veins, and intralaminar tension—shear fractures constituted

effective storage spaces. After fracturing, these could connect pores, forming a complex pore—fracture system. These findings provide support for

the evaluation and "sweet spot" selection of shale oil reservoirs in the second member of the Funing Formation, Gaoyou Sag, Subei Basin.

Keywords: Subei Basin; Gaoyou Sag; second member of Funing Formation; shale oil; storage space; influencing factors
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Fig. 1  Distribution of shale oil wells in member 2 of Funing Formation, Gaoyou Sag, Subei Basin(modified from reference[14])
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Fig. 3 Triangular diagram of shale mineral composition in second
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Fig. 4 Thin section and scanning electron microscopy images of different lithofacies in second member of Funing Formation in well HY 7,

Gaoyou Sag, Subei Basin
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Table 1 Comparison of parameters of different lithofacies in second member of Funing Formation in well HY7, Gaoyou
Sag, Subei Basin
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