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Petroleum exploration breakthrough of Paleogene deep-water strata in Shunde sag
of Pearl River Mouth Basin and its significance

Wu Kegiang You Li Gong Yu Tuo Lei Gao Mengtian Dou Jingying Xiang Yuangao Li Shanshan Zheng Fei
(Hainan Branch , CNOOC China Limited , Hainan Haikou 570312, China)

Abstract; Pear]l River Mouth Basin is one of the main fields of oil-gas exploration in the north of the South China Sea. There is a low degree
of early exploration and no drilling in Shunde sag, which is located in the west of Zhu [[ depression. Based on the newly acquired 3D seismic
data in Shunde sag and the drilling data in the surrounding area. the regional petroleum geology research has been carried out. Through ana-
lyzing the tectonic evolution and fracture characteristics of Shunde sag, the paper investigates its controlling on source rocks, reservoir-cap as-
semblages, trap characteristics, migration and accumulation conditions, establishes hydrocarbon accumulation models, and proposes favorable
oil-gas migration directions. The results indicate that strong extension of the northern Shunde sag in the faulting period played a role in con-
trolling the sag structure and the distribution of semi-deep lacustrine source rocks along the sag and slope, with two main hydrocarbon kitch-
ens developed in the east and west. Moreover, the superposed effect of both extension and strike-slip in depression period controlled the large-
scale fan delta, braided river delta, and a series of fault-plunging structure or fault block trap groups distributed along the fault zone. Addi-
tionally, the hydrocarbon migration and accumulation was controlled by the long-term active faults and a series of positive structures formed
by extension and strike-slip action. Finally, the accumulation model controlled by extension and strike slip actions has been established; the
nose-shaped structural belt near the sag, the southern slope zone, and the horst belt in the sag are predicted as the dominant hydrocarbon mi-
gration and accumulation directions in the northern Shunde sag. The Well W36a was drilled in the horst zone of the northern Shunde sag.
from which oil layers with the thickness of over 45 m were discovered, and high production of industrial oil over 100 m®* /d was obtained, thus
realizing a significant breakthrough in the new deep-water sags and new fields of petroleum exploration in the northern South China Sea, and
confirming the development of high-quality thick layered semi-deep lacustrine source rocks during the strong faulting period in the northern
Shunde sag. This has important guidance and reference significance for oil exploration in Shunde sag and even the northern South China Sea and
demonstrates the exploration prospects for the oilfield groups of billion tons in Shunde sag and other marginal sags.
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Fig.1 Structural outline and comprehensive stratigraphic characteristics of Shunde sag in Pearl River Mouth Basin
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Fig.3 Structural division of the northern Shunde sag and Shunde sag in Pearl River Mouth Basin
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Fig.4 Classification,stages and development mode of faults in the northern Shunde sag of Pearl River Mouth Basin
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Fig.5 Thickness of the Member 2 of Eocene Wenchang Formation and the Eocene boundary fault activities in the northern Shunde sag
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Fig. 6 Typical seismic profile of semi-deep lacustrine source rocks in the northern Shunde sag
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Fig.8 Characteristics of reservoir rocks from the Palaeogene Enping Formation and Wenchang Formation in

Well W36a of northern Shunde sag
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Fig.9 Top structure and typical seismic profile of the Oligocene Enping Formation in northern Shunde sag
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Fig.10 Top structure of the Member 2 of Enping Formation and Structural genetic model in northern Shunde sag
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Fig. 11 Distribution and activity of main faults in northern Shunde sag
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Fig.12 Hydrocarbon accumulation mode of northern Shunde sag
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