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Formation and evolution of the Wushenqi and Central paleo-uplifts, Ordos Basin
and their control on hydrocarbon accumulation

CHEN Ping, LI Wei,ZHOU Yijun, PEI Wenrui, YU Xiaowei, HAN Wei, LIANG Guoping, LU Pengcheng, WANG Lei

(Changqing Branch of Geophysical Research Institute , BGP Inc. , CNPC , Xi’an, Shaanxi 710021, China)

Abstract: Using the latest 2D framework section of the Ordos Basin, along with high-precision 3D seismic data and
drilling data, we systematically reinvestigate the Wushenqi and Central paleo-uplifts within the basin. Accordingly, the
Cambrian-Ordovician sedimentary structural framework of the basin is reestablished and the evolutionary history of these
two paleo-uplifts is clarified. The results indicate that during the Ordovician, the Wushenqi paleo-uplift exhibited a
structural framework characterized by high in the north and low in the south. The Wushenqi and Central paleo-uplifts
produced significant controlling effects on the deposition of the Cambrian and Ordovician strata, respectively. The 3D
seismic data reveal that during (or even before) the Huaiyuan movement, the Wushenqi paleo-uplift underwent greater
exposure and denudation compared to the Central paleo-uplift, though remaining higher in altitude during the pre-
Ordovician. The Wushenqi paleo-uplift was active during the Precambrian, followed by gradual diminishment until the
Ordovician when it became largely inactive. In contrast, the Central paleo-uplift got uplifted and came into being in L
shape connecting the Yimeng paleo-uplift in the north and the Qingyang paleo-uplift in the south before the deposition of
the Ordovician Majiagou Formation, prior to which the Qingyang and Yimeng paleo-uplifts, located in the southwestern
and northern parts of the Ordos Basin, respectively, were independently active. The Wushenqi and Central paleo-uplifis
jointly govern the distribution of sedimentary facies zones, resulting in the favorable reservoir-caprock assemblages in

the eastern and central Ordos Basin. Promising targets for hydrocarbon exploration in the Ordos Basin include the Pre-
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Ordovician gas play s in weathering crust, lithologic gas plays in the central part, and fault-fractured gas plays in the

eastern part.
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Tectonic location map (a) and the Paleozoic composite stratigraphic column (b) of the eastern and central Ordos Basin
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Fig. 2 E-W-striking cross-well correlation of the Cambrian-Carboniferous strata in the Ordos Basin (see Fig. 1a for the section location )
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Fig. 3 S-N-striking cross-well correlation of the Cambrian-Carboniferous strata across the Wushenqi paleo-uplift, Ordos Basin (see Fig. la

for the section location)
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Fig. 4 E-W-trending 2D framework seismic section (C—C') across the north flank of the Central paleo-uplift and the Wushengqi paleo-uplift

in the Ordos Basin (see Fig. 1a for the section location)
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Fig. 5 E-W-trending 2D framework seismic section (D-D") across the north flank of the Central paleo-uplift and the Wushengi paleo-uplift

in the Ordos Basin (see Fig. 1a for the section location)
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Fig. 6 E-W-trending 2D framework seismic section(E—E’) across the Central and Wushengi paleo-uplifts, Ordos Basin

(see Fig. la for the section location )
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Fig. 7 Coherence map showing the bottom of the Ordovician and seismic sections for the 3D seismic acreage (a, B and y) in the Ordos

Basin (see Fig. 1la for the locations of the 3D seismic acreage )
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Fig. 8 Schematic diagrams showing the reconstructed paleo-structures of different depositional periods in the Ordos Basin
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Fig. 9 Schematic diagrams showing the evolution of the E-W-trending section from the western Central paleo-uplift to the eastern Wushenqi
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Fig. 10 E-W-striking schematic oil reservoir profile from the western Central paleo-uplift to the eastern Wushenqi paleo-uplift in the Ordos Basin
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