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Fig.1  (a) Structural units of the Ordos Basin (modified from Yang, 2002); (b) isopach map for the black shale of the Chang 7
oil member in the study area (modified from Yang et al., 2013)
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Table 1 Grainsize classification of clastic rock particles from Chang 7 oil member of the Yanchang Formation,
Longdong region, Ordos Basin (modified from Zheng, 2017; Zheng et al., 2020)
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Table 2 Statistical table of rock type thickness described by geological logging company of Chang 7 oil

member of the Yanchang Formation, Longdong region, Ordos Basin

I ‘ , BRI
Ao e 505
e TR, eyl WYL s ByRbE/m AT #m i . —
_— - _ - Kb /m S /m WEIR A FEIR R
e e Jes es
14.73 14.66 118.43 39.39 84.48 8.77 508.46 0.48 0.62 0.45

x3 SBREFAMERMXERKAK7TMEARRXARER EALE EEFITER
Table 3 Statistics table of rock type thickness described in this study of Chang 7 oil member of the Yanchang

Formation, Longdong region, Ordos Basin
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Fig.2  Main rock types of Chang 7 oil member of the Yanchang Formation, Longdong region, Ordos Basin
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Fig.3  Division schematic of four rock type combination forms in Chang 7 oil member of the Yanchang Formation,

Longdong region, Ordos Basin
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Table 4 Thickness of rock type combinations in 24 wells from Chang 7 oil member
of the Yanchang Formation, Longdong region, Ordos Basin
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Table 5 Physical properties of 11 rock types in Chang 7 oil member of the Yanchang Formation,

Longdong region, Ordos Basin
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Fig.4 Characteristics of black shale in Chang 7 oil member of the Yanchang Formation, Longdong region, Ordos Basin
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Table 6 Reservoir capacity calculating methods of rock type combinations in Chang 7 oil member

of the Yanchang Formation, Longdong area, Ordos Basin
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Table 7 Reservoir capacity values of rock type combinations in Chang 7 oil member of the Yanchang Formation,

Longdong region, Ordos Basin
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Fig.5 Single well column diagram in Chang 7 oil member of the Yanchang Formation, Longdong area, Ordos Basin (well Z272)
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A New Method for the Quantitative Study of Shale Oil Rock Type
Combination and Reservoir Capacity: A case study from Chang 7 oil
member of the Yanchang Formation in the Longdong region, Ordos
Basin
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Abstract: [ Objective ] In geological logs of shale oil cores from the Chang 7 oil member of the Yanchang Formation
in the Longdong region, Ordos Basin, for a long time the resolution of single layer thickness of each rock type has
been basically 10 em, resulting in a large number of rock-type combinations being described as a single rock type. Ex-
ploring a new method for the quantitative study of shale oil rock-type combinations and reservoir capacity benefits the
efficient exploration and development of shale oil in the Chang 7 oil member.[ Methods ] In this study, the shale oil
rock types in the Chang 7 oil member were re-identified by high-resolution core observation (single layer thickness
resolution 1-5 em) together with stereo microscope and thin-section identification of 405 samples and analysis of phys-
ical property data, then the rock-type combinations and reservoir capacity of Chang 7 oil member were explored quan-
titatively.[ Results ] There are 11 main rock types in the shale oil of Chang 7 oil member of the Yanchang Formation
in the Longdong region of the Ordos Basin. Firstly, four combinations of rock-type form (unitype, stratified type, in-
terstratified type and interstratified type) and 65 rock-type combinations were quantitatively identified for the first
time. Secondly, a new method is proposed for calculating reservoir capacity on the basis of quantitative evaluation of
the reservoir capacity of each of the 11 rock types, combined with the thickness percentage of each rock type, for 65
rock-type combinations.[ Conclusions ] This study demonstrates that, to guide the efficient exploration and develop-
ment of the shale oil in the Chang 7 oil member, the traditional single rock-type study for shale oil should be modified
to encompass the study of rock-type combinations. However, this research for the Chang 7 oil member is at the
exploratory stage; further improvement will be achieved by examining the effect of combining these findings with a
large amount of shale oil exploration and development data.

Key words: Ordos Basin; Chang 7 oil member; shale oil; rock type combined form; rock type combination;

reservoir capacity ; quantitative study
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