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Abstract: [Objective] The Chengbei 30 buried hill is located at the junction of the Jiyang
Depression and the Bozhong and Huanghekou sags, where favorable conditions for hydrocarbon
generation and accumulation are developed. Although the Lower Paleozoic buried hills have been
relatively well explored, the Mesozoic buried hills remain poorly understood in terms of
hydrocarbon sources, migration pathways, and accumulation dynamics because of their diverse
structural types and complex structural framework. [Methods] Taking the Mesozoic reservoir in the
Chengbei 30 buried hill as an example, this study integrates multiple datasets, including seismic
profiles, drilling and well-logging data, fluid inclusion thermometry, thermal evolution modeling,
and fluid migration simulations. The geological conditions, migration pathways, and dynamic
processes of hydrocarbon accumulation were comprehensively analyzed. [Results] The
hydrocarbons in the Chengbei 30 Mesozoic buried hill mainly originated from the Es; and Es3
source rocks in the Bozhong Depression and the Es3 source rocks in the Huanghekou Depression,
exhibiting a distinct dual-source supply pattern. The Chengbei 30 North Fault and Chengbei 307
East Fault were highly active during the Cenozoic sedimentary period, acting as efficient conduits
connecting the hydrocarbon-generating depressions and the buried-hill traps. Fluid inclusion
homogenization temperatures and basin thermal modeling indicate that hydrocarbon charging lasted
approximately 11 Ma, with the main accumulation stage concentrated between 9-7 Ma, showing a
late-stage concentrated charging feature. [Conclusions] Hydrocarbon accumulation in the Chengbei
30 Mesozoic buried hill was controlled by the coupling of source rock evolution, fault activity, and
hydrocarbon accumulation timing, forming an accumulation model characterized by dual-source
hydrocarbon supply, efficient fault-controlled migration, and late-stage concentrated charging. This
model reveals the dynamic mechanism of fault-controlled hydrocarbon accumulation in buried-hill
reservoirs and provides important guidance for the exploration of buried-hill reservoirs in the Jiyang
Depression and the Bohai Bay Basin.

Keywords: Jiyang depression; Chengbei 30 Mesozoic buried hill; petroleum exploration
engineering; hydrocarbon accumulation model; fault conduit system

Highlights: (1) The complete dynamic accumulation process of the Chengbei 30 buried hill,
characterized by dual-source hydrocarbon supply, efficient fault-controlled migration, and late-stage
hydrocarbon accumulation researchconcentrated charging, was systematically revealed, clarifying
its hydrocarbon sources, migration pathways, and accumulation timing. (2) A “source-faul-
accumulation” three-stage coupled accumulation model was established, highlighting the key role
of fault activity in controlling hydrocarbon migration and accumulation. This model provides a
theoretical basis for the exploration of similar buried-hill reservoirs.
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T A e B R e ] (CEFEE, 2002; 5KIBBEREE, 2017; R -F4E,2022; Lietal., 2023).
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Fig.1 (a) Tectonic Location, (b) Fault Distribution, and (c) Stratigraphic Framework of the Chengbei 30 Buried
Hill (Fig.1(a) modified from Chen, 2024; Fig.1(b) modified from Sun, 2021; Fig.1(c) modified from Wu et al.,
2022)

2 B MBE-124E 30 ELL-FST O M E R ARSI EE (BIEALERE 1)
Fig.2 Seismic-Geological Structural Cross-Section of Bozhong Depression - Chengbei 30 Buried Hill -

Huanghekou Depression (see Fig.1 for location)
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(Bl 3(a), (b)RIFET (FERZEF, 2015), B 3()FET (AL, 2012), E3(d), (HAFERBAFE
R) HESRESIRERESIHRENRER, E 3(e)RiFETRFIMAD
Fig.3 Qualitative Chromatograms for Oil-Source Correlation
(Fig.3(a) and 2(b) are from Ren et al., 2015; Fig.3(c) is from Zhou, 2012; Fig.3(d) and Fig.3(f) are test results of
the State Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum (Beijing);

Fig.3(e) is from Shengli Oilfield)
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Fig.4 Reservoir-Cap Assemblage of Well CB30
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Fig.5 Burial History-Thermal History and Hydrocarbon Charging Stages of Well CB321
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Fig.6 Hydrocarbon Generation Evolution of Source Rocks ((a) Southern Sag of Bozhong Depression; (b) Western

Sag of Huanghekou Depression)
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Fig.7 Fault Activity Rate
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Fig.8 Sectional Topology Map of Connectivity Probability for the Chengbei 307 Eastern Fault
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Fig.9 Sectional Topology Map of Connectivity Probability for the Chengbei 30 Northern Fault
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Fig.10 Fluid Potential Simulation of the Mesozoic Top Surface
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Fig.11 Oil Migration Simulation Results
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Fig.12 Variation of Oil Volume Fraction in Reservoirs with Time
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Fig.13 “Source—Fault-Trap” Coupling Model of Hydrocarbon Accumulation in the Chengbei 30 Mesozoic Buried
Hill
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