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Abstract A set of marine strata dominated by clastic rocks was deposited during the Changchengian
period in the Zhongtiao Mountain region of Yongji, Shanxi. These strata are the earliest sedimentary strata
in the Ordos region, recording a complete history of the rifting activities during the Changchengian period.
The strata contain four lithostratigraphic units including, from bottom to top, the Baicaoping, Beidajian,
Cuizhuang, and Luoyukou Formations. Among them, the Baicaoping and Beidajian Formations are domi-
nated by quartzose sandstones, the Cuizhuang Formation by shale, and the Luoyukou Formation by dolo-
mite. In this study, various mixed sedimentary deposits were discovered in the Taojiayao section of the
Zhongtiao Mountains. This study combines field sedimentary structures with microscopic observations to
clarify the characteristics and types of mixed sedimentary deposits and further reveals their origins and pat-
terns. The result shows that the Baicaoping Formation is a mixed-facies deposit with massive structures;
the Beidajian Formation contains in-place mixing, phase mixing, and intermittent mixing deposits, pre-
sented as medium-to-thin layers interspersed in cross-bedded quartzose sandstone; the Cuizhuang Forma-
tion develops a small amount of mixed-facies deposition; the Luoyukou Formation mainly contains source-
mixed deposits. The mixed sedimentary processes were controlled by rifting: in the early stage with intense
rifting, the steep slope landform was dominated by mixed facies; during the Beidajian period with
weakened rifting, a gentle slope formed, leading to the development of mixed-facies, and in-place and
intermittent mixing deposits; during the Luoyukou depositional period when rifting ended and sea-level
dropped significantly, the carbonate rocks deposited earlier were exposed and eroded, and transported
into the basin interior as internal debris forming source-mixed deposits. Overall, mixed deposits appeared
at the top of each formation during the period when the sea-level began to accelerate, suggesting that sea-
level rise was a fundamental condition for determining mixed deposition to a certain extent.

Key words mixed sedimentation, types of mixed sedimentary deposits, patterns of mixed sedimen-
tary deposits, Changchengian, Zhongtiao Mountain, Shanxi Province
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Fig. 1  Geological map of Shanxi Province (after Shanxi Geo-
logical Survey Institute, 2019) , location of the Taojiayao

outcrop, Zhongtiao Mountains
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Fig.2 Comprehensive stratigraphic column of the Changchengian at Taojiayao outcrop, Zhongtiao Mountains
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Fig. 3 Sedimentary structure photographs of the Changchengian at Taojiayao outcrop, Zhongtiao Mountains
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Fig. 4 Micro—photographs of clastic and carbonate rocks of the Changchengian of Taojiayao outcrop, Zhongtiao Mountains
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Fig. 5 Micro—photographs of mixed deposited rocks of the Changchengian of Taojiayao outcrop, Zhongtiao Mountains
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Fig. 6 Thickness isogram maps of the Changchengian in Shanxi Province (after Shanxi Geological Survey Institute, 2019)
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Fig. 7 Depositional models of mixed sedimentation in the Changchengian, Zhongtiao Mountains
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Fig. 8 Profiles of the Changchengian rift evolution in Shanxi

Province (after Shanxi Geological Survey Institute, 2019)
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