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Classification and evaluation of buried hill reservoirs of Archean metamorphic rocks in Bozhong
Sag of Bohai Bay Basin
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Abstract: In this study, the metamorphic buried hill reservoirs in the Bozhong 19-6 and Bozhong 13-2 tectonic areas of the Bohai Bay Basin
were taken as the research object, and a targeted reservoir classification evaluation scheme was established, and the reservoir classification
evaluation was carried out to guide the production practice. A total of five rock types were developed in the study area, including mixed
granite, mixed gneiss, gneiss, metagranulite and fractured rocks, and the overall characteristics were medium and low porosity—low
permeability. The reservoir space is dominated by secondary pores (intergranular/intragranular dissolution pores) and fractures (structural
fractures, dissolution fractures, intergranular/intragranular microfractures), and the pore structure is complex and heterogeneous. Based on
Gaussian curve fitting and multi—parameter collaborative analysis, a new classification system with porosity, permeability and crack density
as the core indexes was proposed. The reservoirs are divided into three categories: I (high yield), IT (relatively high yield) and III (low yield),
and each type is further subdivided into fracture—pore type and fracture subclass, and its physical property boundaries are clarified. The

lithology of Class I reservoirs is mainly developed in the weathered conglomerate zone, the inner fracture section of the weathering leaching
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zone with superimposed fragmentation sections, and the dense fracture zone with thick layers (greater than 40 m) of the weathering
disintegration zone with superimposed fragmentation sections, and the reservoir space is dominated by intergranular dissolution,
intragranular dissolution holes, large—scale structural fractures, and dissolution expansion fractures, with deep lateral resistivity generally
lower than 700 ) *m, and acoustic time difference generally greater than 53 ps/m. Class II reservoirs are mainly developed in the inner
fragmentation section of the weathering and leaching zone and the medium—thick (20~40 m) fracture dense zone of the weathering
disintegration zone, and the reservoir space is dominated by intragranular dissolution holes, small-scale structural fractures and dissolution
fractures, and the deep lateral resistivity is generally lower than 1 000 ) *m and the highest can be 2 500 €} *m, and the acoustic time
difference is generally less than 60 ws/m. Type IlI. reservoirs are mainly developed in the inner fragmentation section with very weak
dissolution and the fracture dense zone with a thickness of less than 20 m, and the reservoir space is dominated by dissolved micropores,
intragranular microfractures and intergranular microfractures, and the deep lateral resistivity is distributed at 1 500~15 000 ) *m, and the
acoustic time difference is generally less than 57 ps/m.

Keywords: Bozhong sag; Archean metamorphic buried hill; Gaussian curve fitting; reservoir characteristics; reservoir classification
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Fig. 1 Lithological characteristics of Archean metamorphic rocks in Bozhong Sag
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Fig. 2 Spatial map of Archean metamorphic rock reservoirs in Bozhong Sag
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Fig. 3 Porosity—permeability analysis of Archean metamorphic

rocks in Bozhong Sag
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Fig.4 Physical characteristics and classification of Archean metamorphic reservoirs in Bozhong Sag
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Fig. 5 Gaussian function fitting distribution test diagram of porosity and permeability data of low, medium and high productivity wells
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Fig. 6 Microscopic characteristics of class | reservoir lamellae
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