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Fig. 2 Comprehensive stratigraphic histogram in the Third Member of the Dongying Formation in the Qikou Sag
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Fig. 5 Features of the fan-body rock composition in the deep subsag area of the Qikou Sag
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Gravity-flow deposition system and distribution patterns in the Third
Member of the Dongying Formation in the deep subsag area
of the Qikou Sag
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Abstract: [Objective] The Third Member of the Dongying Formation in the deep subsag area of the Qikou Sag is
primarily characterized by semi-deep to deep lacustrine subfacies, with extensive development of gravity-flow
sandbodies. Clarifying the sedimentary characteristics and formation mechanisms of these gravity-flow sandbodies
can provide theoretical support for petroleum exploration. [Methods] By integrating the high-precision seismic,
logging, core, and thin section data, we analyzed the genetic mechanism of gravity-flow sandbodies within the deep
lake setting. Focusing on the Third Member of the Dongying Formation in the Qikou Sag, we also summarized the
distribution pattern of the gravity-flow deposition system in the deep subsag area of the Qikou Sag. [Results] The
results indicate that during the deposition of the Third Member of the Dongying Formation, the activities of basin
boundary faults and internal sedimentary slope folds induced the occurrence of collapse in the sandbodies of the
barided river delta front and the vertically superimposed gravity-flow deposits within the deep subsag. The gravity-
flow deposits in this area were subdivided into six lithofacies, corresponding to three genetic types: Sandy debris
flows, muddy debris flows, and turbidity currents. The sandbodies exhibit well-sorted grains, low matrix content,
and typical characteristics of slump-type gravity-flow deposits. Spatial analysis of lithofacies assemblages revealed a
planar distribution pattern characterized by proximal sandy debris flows transitioning to turbidity currents and distal
muddy debris flows. Among these, the sandy debris channels have the best reservoir properties and represent the
most favorable reservoir facies in the deep subsag area. In contrast, the turbidity sandstone reservoirs have relatively
poor physical properties. The coastal slope demonstrates a spatial-temporal matching relationship of far-source-gully-
long-slope-appropriate, which possesses the potential for forming large-scale gravity-flow-deposited sandbodies.
[Conclusion] The research results can provide a reference for oil and gas exploration in the deep subsag.

Key words: Qikou Sag; deep subsag area; gravity-flow; sandy debris flow; sedimentary pattern; Third
Member of the Dongying Formation
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