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Abstract

The water depth and the burial depth of Pearl River Formation and Enping Formation in the
northern area of Baiyun sag of Pearl River Estuary Basin are large, and the gas layer has low per-
meability characteristics, which leads to the difficulty of identification and classification of gas
logging, which brings great trouble to the exploration and development of gas layer. Based on the
analysis of reservoir pore structure and logging response characteristics, we used five methods, the
acoustic transit-resistivity cross-section method, the compensation neutron-resistivity cross-section
method, the compensation density-resistivity cross-section method, the Poisson’s ratio and vo-
lume compressibility coefficient-resistivity cross-section method and the vertical and horizontal
wave velocity ratio method, to conduct the research of layers’ identification. With permeability as
the main limit, combined with the experimental results of body sheet, nuclear magnetic resonance
and mercury pressure, we conducted the research of layers’ classification. The results showed that
the Poisson’s ratio and volume compressibility coefficient-resistivity cross-section method and
the acoustic transit-resistivity cross-section method had the best effect; the low permeability gas
layer can be divided into three categories, class I gas layer porosity greater than or equal to 10.0%
and permeability greater than or equal to 10.00mD, class II gas layer porosity is 7.0%~13.0% and
permeability 1.00~10.0 mD, class III gas layer porosity is 6.6%~10.0% and permeability is
0.45~1.0 mD. The gas layer identification method and classification method are well applied in
Baiyun Sag of Pearl River Estuary Basin, which can provide reference for logging evaluation of
other deep-water low permeability gas layers.
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Figure 1. Structural and stratigraphic characteristics of the study area
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Figure 2. Lithologic characteristics of the study area
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Figure 3. GR and RT log response characteristics in the study area
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Figure 4. AC, CNL and DEN log response characteristics in the study area
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Figure 5. Cross-sections of the Pearl River Group and Zhuhai Group
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Figure 6. Longitudinal and transverse wave velocity ratio gas layer identification dividing line
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Figure 7. Evaluation criteria for gas layer classification
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Figure 8. Characteristics of conventional logging curves for class I, IT and III reservoirs
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