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Comparative study on lacustrine shale and mudstone and its significance .
A case from the 7" member of Yanchang Formation in the Ordos Basin

Lin Senhu, Yuan Xuanjun, Yang Zhi

(Research Institute of Petroleum Exploration & Development , PetroChina , Betjing 100083 , China)

Abstract: The 7" member of Yanchang Formation ( Chang 7) in Ordos Basin is rich in shale oil resources. However, a
poor understanding of the differences of characteristics between shale and mudstone has hindered the exploitation of shale
oil. Various methods including direct observation of core and thin section and analyses of XRD,Rock-Eval,TOC , chloro-
form bitumen “A” extraction as well as major and trace element analysis are used to study the sedimentological , minera-
logical and geochemical characteristics of shale and mudstone in Chang 7 Member of Triassic Yanchang Formation in
Ordos Basin, Northwest China. The results indicate that the shale shows darker color,obvious lamination and smooth sur-
face , while the mudstone has grey color,no fissiles,and non-smooth cut surface. The organic matters in shale are mainly
enriched along beddings,the organic matters in the mudstone are scattered. The clay content is high in the shale,while
quartz content is relatively high in the mudstone. The average TOC of the shale (18.5% )is more than 5 times that of the
mudstone and the hydrocarbon generation potential in shale is 5 ~8 times that in mudstone. More aromatic hydrocarbons
and less saturated hydrocarbon is contained in the component of chloroform bitumen “A” of shale than that of mudstone.
The shale was deposited in an environment with lightly lower paleosalinity and shallower paleo-water depth than that of
the mudstone. The shales in Chang7 strike NW-SE and have thickness in the range of 15 =30 m. The macroscopic distri-
bution of shale oil is controlled by shale facies, therefore the comparative study between shale and mudstone is of great
significance for accurate prediction of organic-rich shale and guiding shale oil/gas exploration.
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Fig. 1  Structure division of the Ordos Basin
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Fig. 2 Typical sedimentary structures of mudstone and shale in Chang 7 Member, Ordos Basin
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Fig. 3 Organic matter occurrences and characteristics of shale and mudstone in Chang 7 Member, Ordos Basin
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Table 1 All rock average mineral contents of mudstone and shale in Chang 7 Member ,Ordos Basin
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Fig. 4 Differences between shale and mudstone in mineralogy and geochemistry in Chang 7 Member, Ordos Basin.
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Table 2 Geochemical parameters of mudstone and shale in Chang 7 Member , Ordos Basin
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Fig.5 Isopach maps of shale and mudstone of Chang 7 Member in the Ordos Basin
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