4508 5 i& E’EI jj % % ?ﬁ Vol. 28 No. 5
2022 4F 10 A JOURNAL OF GEOMECHANICS Oct. 2022

SIAME: RS, ARmed, PE/ANTE, S, 20220 ¥ g WAL AT BRI AR R B IR R T B b S A VR T (D). R A A
#z, 28 (5) : 728-742.DOI: 10.12090/.issn.1006-6616.20222813
Citation: XU C G, DU X F, PANG X J, et al., 2022. The source-sink system and its control on large-area lithologic reservoirs of the lower Minghuazhen

Formation in the southern Bohai Sea[J]. Journal of Geomechanics, 28 (5) : 728-742. DOI: 10.12090/.issn.1006-6616.20222813

i r R A AL A B A4 38 e SRR IR T AR e A 3 A Y
i/ H

KR, HRIE, EANEL, LR, BXEH

XU Changgui', DU Xiaofeng®, PANG Xiaojun’, WANG Qiming’, PAN Wenjing

Lo o [ W 0 i AR A BR 2 7D, JE 5T 1000105

2. Wi R ED A R R R A A R K HE 300459

1. China National Offshore Oil Corporation, Beijing 100010, China;
2. Tianjin Branch, CNOOC China Limited, Tianjin 300459, China

The source-sink system and its control on large-area lithologic reservoirs of the lower Minghuazhen

Formation in the southern Bohai Sea

Abstract: In recent years, a large number of large-area sand bodies have been drilled in the Neogene in the southern Bohai
Sea, and several 100-million-ton oilfields have been discovered, indicating that the lower member of the Minghuazhen
Formation has enormous exploration potential. The source-sink elements of the development of such sand bodies are
unclear, which seriously restricts the exploration of lithologic reservoirs in the lower member of the Minghuazhen
Formation. Using paleontology, heavy minerals, seismic, drilling and other data, this paper explores the source-sink system
and its control on large-area lithologic reservoirs in the lower member of the Minghuazhen Formation of the southern Bohai
Sea. The results show that: The Yanshan-Liaoxi uplift, the Liaodong uplift, the Luxi uplift and the Jiaodong uplift mainly
develop source-sink systems in four directions in the study area’s lower member of the Minghuazhen Formation. Next, the
Luxi uplift and the Jiaodong uplift are relatively close. The Luxi uplift and the Liaodong uplift significantly impact the
source-sink system in the study area’s lower part of the Minghuazhen Formation. In contrast, the Yanshan-Liaoxi uplift has
a weaker impact on the source-sink system. Three sedimentary systems, including rivers, river-lake interactions and lakes,
are mainly developed in the study area’s lower member of the Minghuazhen Formation. Among them, the sand bodies
formed by river-lake interactions and lake shallow water deltas are larger. The study area’s lower member of the
Minghuazhen Formation has favorable source-sink conditions for creating large-scale sand bodies. Among them,
temperate-subtropical climate, sufficient rainfall, developed paleo-water system, felsic metamorphic rocks and magmatic
parent rocks, and frequent expansion and shrinkage of lakes are beneficial to the development of large-area sand bodies.
The connection of channel sand—sheet sand—channel sand leads to the development of large-scale lithologic traps in the
study area’s lower member of the Minghuazhen Formation. Compared with channel sand alone, river-lake interactions and
shallow water deltas have the potential to form large-area lithologic reservoirs. This understanding can help explore large
Neogene oil and gas reservoirs in the Bohai Sea.

Keywords: source-sink system; large-area sand body; lithologic trap; lithologic reservoir; the lower member of the
Minghuazhen Formation; southern Bohai Sea
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Fig. 2 Paleoclimate analysis of the southern Bohai Sea of Neogene
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Fig. 4 Superimposition of paleo-geomorphology and paleo-water system in the lower Minghuazhen Formation in the southern Bohai Sea
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Fig. 5 Comparison of the relative percentages of heavy minerals in the lower member of the Minghuazhen Formation in the southern Bohai Sea
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Fig. 10 Model diagram of the source—sink system in the lower member of the Minghuazhen Formation in the southern Bohai Sea
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