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Fig.1 Sedimentary facies map and stratigraphic histogram of the Chang 7 member in the Ordos Basin

(a) geographical location of the study area; (b) sedimentary facies map of the Chang 73sub-menber; (c) stratigraphic histogram of the
Chang 7 member!?*!
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Fig.2 Mineral composition characteristics of the Chang 7 mudstone and shale in the Ordos Basin

(a) differences in mineral composition of the Chang 7 mudstone and shale; (b) The differences in mineral composition among different

sub-members in the Chang 7 member
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Fig.3 Total organic carbon (TOC)-hydrocarbon generation potential intersection diagram for mudstone and shale
in the Chang 7 member of Ordos Basin
(a) TOC-hydrocarbon generation potential intersection diagram for mudstone and shale in the Chang 7 member; (b) TOC-hydrocarbon
generation potential intersection diagram for different sub-members in the Chang 7 member
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Fig.4 Organic matter type identification chart for mudstone and shale in the Chang 7 member of Ordos Basin
(a) Tmax and HI (Hydrogen Index) intersegtion diagram for mudstone and shale in the Chang 7 member; (b) Tmax and HI intersection
diagram for different sub-member of“the’Chiang 7 member; (c) maceral triangle diagram for mudstone and shale kerogen the Chang 7
member; (d) triangular diagram of kerogén macerals for different sub-members in the Chang 7 member
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Fig.5 Distribution density of vitrinite reflectance for mudstone and shale in the Chang 7 member of the Ordos
Basin
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Fig.6 Microscopic morphological characteristics for mudstone and Shale in the Chang 7 member of the Ordos

Basin

(a) well Z70, Chang 7 member, shale; (b) well W336, Chang 7 member,shale; (c) well Z233, Chang 7 member, mudstone; (d) well H261,
Chang 7 member, mudstone; (c) well H269, Chang7 member, 2 533.95 m, a microscopic panoramic view of shale; (f) sporadic organic
pores and mineral matrix pores; (g) pyrite intercrystalline pores; (h) structural stress breaks cracks; (i) well C96, Chang 7 member, 2
021.45 m, a microscopic panoramic view of mudstone; (j) structural stress fracture around organic matter; (k) sporadic organic pores and
mineral matrix pores; (1) internal struct2u15ra1 stress fracture of organic matter and marginal organic matter shrinkage fracture
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Fig.7 Comparison of surface porosity from the mudstone and shale pore types in the Chang 7 member of the
Ordos Basin
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Fig.8 Quantitative characterization of pore structure for mudstone and shale in the Chang 7 member of the Ordos

Basin

Pore Volume Distribution Characteristics: (a) H-1, TOC = 20.5%, Well B522, 1957.6 m, Chang 73 sub-member, Shale;(b) H-2, TOC =
8.25%, Well W336, 260.80 m, Chang 7> sub-member, Shale;(c) H-3, TOC = 21.4%, Well L254, 2 560.00 m, Chang 73 sub-member,
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Shale;(d) A-1, TOC = 9.69%, Well G135, 1 839.20 m, Submember 73, Mudstone;(e) A-2, TOC = 9.30%, Well A35, 2 451.65 m,
Submember 73, Mudstone; (f) A-4, TOC = 8.22%, Well H261, 2 244.50 m, Chang 75 sub-member, Mudstone; Specific Surface Area
Distribution Characteristics: (g) H-1, TOC = 20.5%, Well B522, 1957.6 m, Chang 73 sub-member, Shale;(h) H-2, TOC = 8.25%, Well
W336, 260.80 m, Chang 7> sub-member, Shale;(i) H-3, TOC = 21.4%, Well L254, 2 560.00 m, Chang 73 sub-member, Shale; (j) A-1,
TOC = 9.69%, Well G135, 1 839.20 m, Chang 73 sub-member, Mudstone;(k) A-2, TOC = 9.30%, Well A35, 2 451.65 m, Chang 73
sub-member, Mudstone;(1) A-4, TOC = 8.22%, Well H261, 2 244.50 m, Chang 7; sub-member, Mudstone; (m) Proportion of Pore Volume
with Different Pore Diameters for Shale and Mudstone in the Chang 7 Member; (n) Proportion of Specific Surface Area with Different
Pore Diameters for Shale and Mudstone in the Chang 7 Member
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Main Controlling Factors and Exploration Direction of
Shale QOil Enrichment in the Chang 7 Member of the Ordos
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Abstract: [Objective] The main controlling factors and exploration potential of different types of shale oil
enrichment in the Chang 7 member of the Ordos Basin are discussed, and the next exploration direction is
identified. [Methods] In this study, the formation conditions and exploration potential of shale oil such as
petrology, geochemical characteristics and reservoir capacity of the Chang 7 member shale were comprehensively
studied using organic geochemistry, whole rock X-ray diffraction (XRD), field emission scanning electron
microscopy, and rock pyrolysis experiments. [Results] (1) The Chang 73 sub-member shale has high organic
matter abundance, the best type, the highest maturity, and the greatest hydrocarbon generation potential. (2) The
Chang 7 member shale is dominated by inorganic pores and fractures, with the largest proportion of micropores,
and the shale reservoir capacity is stronger than that of mudstone. (3) The enrichment of shale oil in the Chang 7
member is controlled by five factors : high-quality source rock, lithologic combination, fracture, mobility, and
fracability. The distribution of high-quality source rocks controls the distribution range of shale oil, and the
lithology combination controls the hydrocarbon expulsion efficiency and the enrichment type of shale oil. The
hydrocarbon expulsion efficiency of the source-reservoir interbedded type is the highest, which is conducive to the

enrichment of sand bodies; the hydrocarbon expulsion efficiency of the thick source-thin reservoir type is the
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lowest, which is conducive to the in-situ retention and enrichment of shale oil. The two-sidedness of fractures
controls the enrichment degree of shale oil. The development of fractures is conducive to the enrichment of
sandstone interlayer shale oil, and the underdevelopment of fractures is conducive to the retention and enrichment
of pure shale-type shale oil. The mobility and fracability of crude oil control the high yield of shale, and the
mobility and brittleness index of shale crude oil are better than those of mudstone. [Conclusions] The Chang 73
sub-member in the Jiyuan area is a favorable exploration block for pure shale-type shale oil. The Zhengning and
Northern Shaanxi areas are favorable exploration blocks for sandstone-intercalated shale oil in the Chang 7; and
Chang 7, sub-members. The Huachi area in Longdong is a favorable area for the exploration of both
sandstone-intercalated and pure shale-type shale oil.

Key words: shale oil; lithologic combination; main controlling factors; exploration direction; Chang 7 member;

Ordos Basin
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