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Abstract: This study aims to examine the lithofacies fabrics, reservoir types, oil-bearing properties, and crude oil
mobility of shale oil reservoirs in the 2nd member of the Paleogene Taizhou Formation (also referred to as the Tai 2
Member) in the Subei Basin. To this end, a series of experiments are conducted on shale samples from cored well HY2,
including analysis of large-area thin-section mosaic imaging, argon ion milling-field emission scanning electron microscopy
(FE-SEM) , and whole-rock X-ray diffraction (XRD) , together with total organic carbon (TOC) content determination,
petrophysical property analysis, and confocal laser scanning microscopy (CLSM) observation. Building on these, we
systematically examine the developmental characteristics and differential formation mechanisms of shale reservoirs in the
Tai 2 Member. The results indicate that the shale reservoirs are characterized by mineral composition of high carbonate
and clay mineral content and low felsic mineral content. The carbonate minerals primarily occur as dispersed micrite,
lumps in matrix, and laminae. The shale laminae exhibit a low degree of development and simple types. They are

dominated by carbonate and bioclastic laminae, with a minor presence of felsic laminae. Primary mineral assemblages of

WS B #1:2025-07-30; € B H #3:2025-11-17.

F— BB N = EI5(1978—) , 2, 1L BFFE 0L, AR5 UM ST S I £ 3. E-mail: gaoyq. hdsj@sinopec. com,
BIEMEE BN ZL0F(1988—) , I, g TR, AR 3 AN S HL T L0 445T . E-mail: caix. hdsj@sinopec. com.,

EETIE : HK 1 AR (U24B6002) 5 7 E AT ARH T H (P24117;P23190)



1948 £S5 KRR R %46 &

the shale laminae include “carbonate minerals with clay minerals” and “bioclasts with clay minerals. ” The shales consist
predominantly of two lithofacies types: massive calcareous mudstones and lamellar argillaceous/ calcareous shales. The
reservoir spaces are dominated by intercrystalline pores within clay minerals, with rare lamina-parallel fractures and high-
angle fractures. In addition, small quantities of dissolution pores, intergranular pores, and organic pores are locally
visible. Shale oil is mainly dispersed, with a light-to-heavy component ratio ranging from 0.52 to 0.77. In shale
reservoirs in the Tai 2 Member, lithofacies assemblages are governed by the sedimentary environment, pore evolution is
controlled by diagenetic processes, and fracture systems are determined by tectonism. Additionally, the distribution of
shale oil in these reservoirs is governed by the hydrocarbon generation and thermal evolution histories of shales.

Key words: laminae, lithofacies, differential reservoir formation, reservoir space, shale oil, 2nd member of the Taizhou

Formation (Tai 2 Member) , Paleogene , Subei Basin
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Fig. 1 Sedimentary facies map of the Tai 2 Member, Subei Basin
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Fig. 2 Mineral composition and occurrence differences between the Tai 2 Member and the 2nd member of the Funing Formation
(Fu 2 Member) , Subei Basin
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Table 1 Comparison of the geological characteristics of shale oil crossing varying sags and formations in the Subei Basin
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