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Depositional process and model of debrite dominated deep—water system in the
Dongying Depression, Bohai Bay Basin
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Resources, Ministry of Natural Resources, Guangzhou 510760, Guangdong, China; 4. State Key Laboratory of Petroleum
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Abstract:This paper is the result of oil and gas exploration engineering.

[Objective]Debris flow represents an important mechanism of sediment transport and dispersal in deep— water environment, the
related sandstone reservoir constitute one of the important targets for petroleum exploration in petroliferous basins, while deep—
water systems dominated by debris flows are still poorly understand compared to well— studied turbidity currents and turbidite
systems. [Methods]The depositional process and model of gravity flows which developed in the Middle Sub—member of the 3rd
Member of the Eocene Shahejie Formation, Dongying Depression, Bohai Bay Basin have been studied through the integration of
core data examination, well logging data and 3D seismic data interpretation. [Results]lt is suggested that nine base types of
lithofacies can be recognized in slump—derived gravity flow deposits, which can be summarized into four main origin types, which
indicate mass transport and flow transport processes, respectively. Quantitative lithofacies analysis suggests that the slump—derived
gravity flow depositional system is dominated by debris flows, while turbidity currents are less important, and sandy debris flows
represent the most important debris flow type. The slump— derived gravity flows undergo five evolution stages including slide,
slump, sandy debris flow, muddy debris flow and turbidity currents, which correspondingly develop five types of deep— water
depositional elements during transportation and evolution, including slide, slump, debrite channel, debrite lobe and turbidite sheet.
Sandy debrite channels, lobes and sandy slides constitute the most important deep—water reservoirs in the study area according to
their wide distribution and reservoir property. [Conclusions]It is proposed that adequate sediment supply, high depositional rate on
delta— front, frequent tectonic activities and short transport distance are the main controlling factors. Accordingly, a depositional
model is proposed to depict slump—derived gravity flow systems based on depositional processes, sedimentary patterns and basin
morphology. This study seeks to improve deep—water sedimentary theories and provide guidance for petroleum exploration of deep—

water sands in deep—lacustrine basins.

Key words: deep— water deposition; debris flow; turbidity current; reservoir; lacustrine rift basin; oil and gas exploration
engineering; Bohai Bay Basin

Highlights: (1) The development of debrite dominated deep—water system in lacustrine rift basin has been demonstrated and the
sediment gravity flow types have been quantified. (2) Depositional process, sedimentary architecture and controlling factors of
debrite dominated deep—water system have been revealed.
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Fig.2 Sedimentary facies of gravity flow deposits in the Es;" in the Dongying Depression
a—Cross bedding; b—Deformed bedding and contorted mud layers in sandstones; c—Deformed structure and contorted sand layers in mudstones;

d—Clean massive sandstones; e—Floating mud clasts in massive sandstones; f—Clean massive sandstones immediately contacted with overlying
massive sandstones with floating clasts; g—Floating clasts in massive mudstones; h—Multiple fining—upwards rhythm in sandstones; i—Sand ripples
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Fig.3 Quantification of lithofacies in gravity flow deposits in the Es;"
a—Pie chart of frequency distribution of different gravity flow deposits; b— Pie chart of thickness distribution of different gravity flow deposits;
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Logging curves (red) in Fig.4a indicate spontaneous potential well—logs; SP— spontaneous potential logging; GR—Gamma ray logging; COND—
Induction—conductivity logging; PSS—Parasequence set; 1—Sand slides
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Fig.11 Depositional model of debrite dominated deep—water system in the Es;™ of the Eocene Dongying Depression
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