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Yellow Sea Basin

WU Shuyu'?, LIU Jun'?, CHEN Jianwen', LIANG Jie', ZHANG Yinguo', YUAN Yong', XU Ming'

1. The Key Laboratory of Gas Hydrate, Ministry of Natural Resources, Qingdao Institute of Marine Geology, China Geological Survey, Qingdao 266071,
China

2. Faulty of Engineering, China University of Geosciences, Wuhan 430074, China

3. College of Marine Science and Technology, China University of Geosciences, Wuhan 430074, China

Abstract: Marine carbonate is a kind of important oil and gas reservoir in the Mesozoic- Palacozoic on the Laoshan uplift of South Yellow Sea
Basin. Due to lacking of drilling data and knowledge of heterogeneity of the carbonate reservoirs, seismic prediction is the only way for
reservoir assessment in oil and gas exploration although it is a rather difficult. Taking the Carboniferous - Lower Permian limestone in the South
Yellow Sea as an example, this paper analyzed the petrophysical characteristics and the logging - seismic response of the limestone.
Petrophysical analysis reveals that the acoustic impedance of bioclastic limestone is higher than that of pure limestone and siliceous clastic
rocks. The limestone with lower Jp has better petrophysical characteristics. Pre-stack simultaneous inversion technique is effective to predict the
lithology and physical properties of the pore-dominated carbonate reservoir. The results further suggest that the Carboniferous - Lower Permian
bioclastic limestone reservoirs are relatively developed on the Laoshan Uplift and strongly discontinuous and heterogenous. Reservoirs are
mainly developed on ancient highlands, owing to the exposure to air of the limestone uplifted by the Indosinian tectonic movement, the filtration
by freshwater and dissolution of limestone, which increased the secondary porosity of carbonate reservoir to some extent. Such reservoirs have
been encountered in drilling cores. Therefore, the pore-dominated carbonate rocks with high porosity should be regarded as the first priority of
petroleum exploration target for the Carboniferous - Lower Permian in the South Yellow Sea Basin.

Key words: South Yellow Sea Basin; Laoshan Uplift; Carboniferous - Lower Permian; pore-dominated carbonate; reservoir prediction
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Fig.1 The tectonic map of the South Yellow Sea Basin (modified from reference[53])
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Fig.2

Integrated profiles of sedimentary facies, lithology and seismic interpretation

a. The sedimentary facies map of the Late Carboniferous Chuanshan period in the South Yellow Sea, the red border is the research area of this paper;

b. Simplified lithologic column charts from Carboniferous to Permian; c. seismic interpretation profile ( Black arrows indicate the location

of the profile and the corresponding lithology of the Carboniferous- Lower Permian) .
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Fig.3 The lithologic column and core photographs of upper Carboniferous Chuanshan Formation of Well CSDP-2

a. Lithologic Column of the Chuanshan Formation, arrows indicate the location of the samples analyzed; b. Bioclastic micritic limestone at depth of

1730.4 m; c. Bioclastic sparry limestone filled pore in the depth of 1 757.03 m; d. Bioclastic micrite limestone in the depth of 1 777.83 m;

e. Limestone intergranular pore in the depth of 1 819.5 m.
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(a. synthetic seismogram from full stack seismic, b. synthetic seismogram from far-mid-near stack seismic,

c. wavelets extracted from far-mid-near synthetic seismogram, d. energy spectrum of wavelets extracted from different angles)
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a. Longitudinal impedance profile-representing lithologic distribution; b. Ap profile-representing physical properties;

c. Physical properties section of lower Carboniferous Chuanshan Formation; d. porosity profile.
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