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Fig.1 Regional structure and comprehensive stratigraphic column of the Fushan Sag, Beibuwan Basin

(modified from reference [22])
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Fig.2  Characteristics of sandstone composition and clastic particle structure of Liushagang Formation reservoir in Fushan Sag
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Fig.3  Spatial characteristics of Liushagang Formation in Fushan Sag
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Fig4 Reservoir porosity and permeability diagram for Liushagang Formation in Fushan Sag
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Fig.5 Logging identification pattern of underwater distributary channel of Liushagang Formation in Fushan Sag
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Fig.6  Logging identification pattern of the mouth bar of Liushagang Formation in Fushan Sag
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Fig.7 Logging identification pattern of far sand bar of Liushagang Formation in Fushan Sag
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Fig.8 Logging identification pattern of underwater distributary channel of Liushagang Formation in Fushan Sag
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Fig.9 Sedimentary microfacies and reservoir physical relationship diagram for Liushagang Formation in Fushan Sag
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Fig.10  Microscopic characteristics of diagenesis of Liushagang Formation in Fushan Sag
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Fig.11  Logging response characteristics of different diagenetic facies of Liushagang Formation in Fushan Sag
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Fig.13  Diagenetic facies and physical property relationship diagram for Liushagang Formation in Huachang area, Fushan Sag
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Fig.14  Fracture development in Liushagang Formation, Fushan Sag
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Fig.15 Logging identification pattern of fractures in Liushagang Formation, Fushan Sag
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Factors Controlling Reservoir Quality and Prediction of High-quality
Reservoir Using Well Logs: A case study of the Liushagang Formation
in the Fushan Sag, China

ZHAO Xin"?,LU ZhengHuan’, LIAO FeiYan®,SHI Yang’, GUO Hao’,XIAO Lu'?,LAI Jin'?,
LI MeiJun"?,GONG ChengLin'*

1. National Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum (Beijing), Beijing 102249, China

2. College of Geosciences, China University of Petroleum (Beijing), Beijing 102249, China
3. China Southern Petroleum Exploration and Development Co. , Ltd. , Haikou 570216, China

Abstract: [ Objective ] The Liushagang Formation is one of the petroliferous reservoirs in the Fushan Sag, Beibuwan

Basin. However, the factors controlling reservoir quality have been unclear and there is no matched prediction tech-
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nology for reservoir quality, which restricts the oil and gas exploration and development process. Nearly 65 years of
oil exploration and geological research has revealed multiple sets of oil-bearing target systems in the Weizhou and
Liushagang Formations. Further clarification is urgently needed regarding their development and to determine the dis-
tribution of reservoirs in this area, in particular to define reservoir control factors and predict the most favorable direc-
tion for further oil and gas reservoir exploration, and also to form a set of logging prediction methods appropriate to
the study area.[ Methods ] Large numbers of core analysis experiments (particle size, sorting, contact mode etc.) and
the analysis of thin sections, scanning electron microscopy information, physical properties, petrology and other data
were used to estimate reservoir space and the physical properties of the reservoir. Beginning with aspects of early sedi-
mentation, late diagenetic transformation and tectonic action, the sedimentary characteristics, diagenetic types and
strength and fracture development of the Liushagang Formation are discussed. The controlling factors of reservoir qual-
ity are unraveled from the perspective of “three-element reservoir controls” : sedimentary microfacies, diagenetic fa-
cies and fracture facies. Methods of logging characterization and identification standards are also established. Compre-
hensive histograms and fracture identification divisions of sedimentary microfacies and diagenetic facies logging are
completed for a single well, and the comprehensive response characteristics and development criteria for high-quality
reservoir logging are clarified.[ Results ] It was found that the sedimentary microfacies, diagenetic facies and fracture
details are important factors in determining reservoir quality in the Liushagang Formation. The main sedimentary mi-
crofacies developed in the study area are underwater distributary channel, estuary bar, far sand bar, and semi-deep
to deep lake mudstone-equivalent sedimentary microfacies. The main diagenetic facies are unstable component disso-
lution facies, clay mineral infill, carbonate cementation and compacted dense facies. The fractures are mainly either
horizontal or low-angle. By analyzing the relationships between different types of sedimentary microfacies, diagenetic
and fracture facies and reservoir quality parameters, it is concluded that high-quality reservoirs were formed from
dissolution facies in the underwater distributary channel and mouth bar in a high-energy depositional environment.
The presence of fractures has also significantly improved reservoir quality. Four types of reservoir are classified by in-
tegrating the three controlling factors (sedimentary microfacies + diagenetic facies + fracture facies) and combining
them with four important reservoir property parameters. The conclusions from oil and gas interpretation and oil test da-
ta indicate that the proposed method effectively evaluates and predicts favorable reservoir layers.[ Conclusions ] This
study provides theoretical guidance for increasing the number of reservoirs and the production of oil and gas from the
Liushagang Formation in the Fushan Sag. It also provides insights into the detailed description of reservoirs and the
prediction and evaluation of high-quality reservoirs.
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