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Fig. 1 Regional structure and geological map of the Ordos Basin and the location of the study area
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Fig. 3 Synthesis histogram of oil shale from Yan'an Formation, Ordos Basin
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Fig. 5 Histograms and relationships of oil shale quality indicators in Yan'an Formation, Ordos Basin
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Table 3  Thax values of organic matter at different maturation
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Table 5 Trace element analysis data of oil shale from Yan'an

stages Tnax/(°C) Formation, Ordos Basin wg/10°°
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Table 4 Major elemental analysis data of oil shale from Yan'an

Formation, Ordos Basin wp/%

e
%
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P4 6173 20.65 4.64 3.09 346 1.89 038 033 0.03 0.05
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P6 6425 21.64 522 318 1.69 221 032 082 0.18 0.02
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Table 6 Element indexes of oil shale from Yan'an Formation, Ordos Basin
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Fig. 10 Geochemical distribution of key elements in the oil shale
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Fig. 12 Correlation between TOC of oil shale and paleoenvironmental parameters of Yan'an Formation, Ordos Basin
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Fig. 13 Sedimentary model of the oil shale in Yan'an Formation, Ordos Basin
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Characteristics of oil shale development and paleoenvironment restoration
of Jurassic Yan'an Formation in southwestern Ordos Basin
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Abstract: [Objective] The Jurassic Yan'an Formation in the southwestern Ordos Basin hosts numerous oil shale
deposits associated with coal, as well as some non-associated oil shale. However, detailed studies on the
characteristics and sedimentary environment of these oil shales have been limited over the years. [Methods] This
study analyzed oil shale samples from various wells in the study area, focusing on their industrial indices,
geochemistry properties, and sedimentary paleoenvironment. Oil shale was studied using low-temperature retorting,
rock pyrolysis, measurement of major and trace elements, and gas chromatography. [Results] The oil-bearing ratio
in the study area ranges from 3.8% to 6.7%, with ash content between 44.81% and 75.58%, total sulfur from 0.31%
to 2.29%, and the calorific value is 11.95 kJ/g (average value). The logging curves show the characteristics of high
gamma, high resistivity, and negative abnormal natural potential, distinguishing the oil shale from coal seams and
mudstones. The dominant organic matter type is type II,. The organic matter is abundant, primarily immature to
low-maturity, and classified as medium quality, siliceous ash, and extra-low sulfur oil shale. The main elements in
the oil shale are SiO, (average 48.26%) and Al,O; (average 17.57%), with notable enrichment in micronutrients
such as Sr, Th, and U, and depletion in Ni, V, and B. This suggests more potassium-containing minerals and higher
stable components in the study area. Based on paleoenvironmental element markers and saturated hydrocarbon
chromatography, the organic matter is mainly of mixed origin, with moderate ancient productivity. The sedimentary
environment was a warm, humid, continental freshwater depression, with redox conditions playing a key role in
organic matter enrichment. A sedimentary evolution model for the oil shale in the Yan'an Formation across varying
depositional periods has been established. [Conclusion] These findings provide valuable theoretical guidance and
technical support for the exploration and development of the Jurassic oil shale in the southwestern margin of the
Ordos Basin.
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