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Fig.1 Tectonic and sedimentary characteristics of the Chang 7, sub-member in the Ordos Basin
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Table 1 Petrographic types of organic-rich mud and shales in the Chang 7, sub-member of the Ordos Basin
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Fig.2 Typical core characteristics of organic-rich shale lithofacies in the Chang 7, sub-member
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Fig.3  Microcosmic characteristics of organic-rich shale from Chang 7, sub-member in the Ordos Basin
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Fig.4  Petrographic mineralogical compositions of organic matter-rich mud shales of the Chang 7, sub-member
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Fig.5 Development characteristics of organic-rich shale pyrite in the Chang 7, sub-member
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Fig.6  Geochemical characteristics of different petrographic phases in the Chang 7, sub-member
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Classification of Lacustrine Organic-Rich Mud Shale Petrography and
the Depositional Environment: An example from the Chang 7, sub-
member in the Ordos Basin
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Abstract: [Purpose] The organic-rich mudstone of lacustrine facies developed in the Chang 7, sub-member of the
Yanchang Formation in the Ordos Basin. It is important to clarify the genesis mechanism and depositional process of
organic-rich mud shale and establish the deposition model for shale oil exploration.[ Methods] Based on the typical
outcrop observation, core description, thin section observation, X-ray diffraction, main trace element geochemical
analysis, and total organic carbon (TOC) analysis in the Chang 7, sub-section of the Ordos Basin, we investigated
the depositional environment and distribution characteristics of the organic-rich mud shale. [Results ] Six mud shale
facies developed in the Chang 7, sub-member: middle organic matter discontinuous striated mudstone phases
(Mdm) , middle organic matter grain sequence stratified siltstone mudstone phase (Mgm) , organic-rich fuzzy-
grained chalky shale phase (Rfs), organic-rich deformed-microwave shale phase (Rds) , organic-rich clear-grained
shale phase (Rcs) , and organic-rich tuffaceous blocky shale phase (Ris), with increasing organic matter content.
The Chang 7, sub-member was deposited in a freshwater, anoxic reduction environment with a warm and humid cli-
mate, and the overall deposition rate is low.[ Conclusions ] The large scale, high abundance of organic matter and
good continuity of organic-rich shale deposit developed in the center and southeast of the lake basin and are signifi-
cantly correlated with salinity and detritus input. More detritus input leads to the oxidative degradation and dilution of
organic matter. The local brackish hydration and strong reduction environment caused by volcanic hydrothermal activ-
ities is conducive to the enrichment and preservation of organic matter.

Key words: Ordos Basin; Yanchang Formation; Chang 7, sub-member; organic-rich mud shale; lithofacies types;

sedimentary mode



