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Characteristics and controlling factors of Cenozoic volcanic reservoirs in
Liaohe Basin, NE China

WANG Yanquan' HU Dagian' CAI Guogang® WANG Pujun' YU Xiaojian'

(1. College of Earth Sciences, Jilin University, Changchun 130061, China; 2. Research Institute of
Petroleum Ex ploration and Development , PetroChina Liaohe Oil field Company, Panjin 124010, China)

Abstract: A database involved in the present research includes welllogs and corresponding geological description of 21 bore-
holes, analytical results of porosity and permeability of 193 rock samples, 3D seismic data of the region and structure-lithofa-
cies mapping of Cenozoic volacanic reservoirs in the eastern depression of the Liaohe Basin. Based on these data, 11 types of
volcanic rocks are recognizeds among them trachyte is the best for reservoir development. 5 lithofacies and 14 sub-facies are
classifieds of which the extrusive facies is the most favorable one of effective volcanic reservoirs. 5 cycles are identified in the
volcanic rock and the reservoir formation mainly are developed in cycle 3, which is in the middle of the volcanic cycles. The
reservoir space can be grouped into 2 types, primary and secondary oness which can be subdivided into 9 sub-types and 14
species. Fractures of tectonic origin are a main controlling factor on the permeability of these reservoirs. In fact, effective res-
ervoirs are an optimized combination of the four factorss i. e. fractures eruption cycle. lithofacies and lithology. Volcanic res-
ervoirs here concentrate within or around large-scale strike-slip fault zones, especially at a conjunction of main faults and in-
duced faults. Furthermore. faults control spatial distribution of volcanic rocks and development of secondary fractures, while
eruption cycles dominate vertical distribution of effective volcanic reservoirs; lithofacies controls reservoir scale and develop-
ment of primary pores, while lithology determines types of reservoir space and intensity of alteration that results in the second-
ary porosity.
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Volcanic facies associated with faults and oil production of the third member of Shahejie Formation in

eastern depression of Liaohe Basin
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Fig.3 Lithologic column showing volcanic cycles of the Cenozoic in Liaohe Basin
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Table 1 Intermediate-basaltic volcanic lithofacis and their corresponding percentage in the Cenozoic of Liaohe Basin
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Fig.4 The five volcanic cycles and their inter-borehole correlations of Shahejie Formation in eastern depression of Liaoche Basin
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Table 2 Volcanic reservoir spaces in eastern depression of the Cenozoic in Liaohe Basin
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Fig.5 Volcanic reservoir spaces showing different types and their associations in eastern depression of Liaohe Basin
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Fig.7 Measured and logging porosity and permeability versus lithology of the Cenozoic volcanic rocks in eastern depression of Liache Basin
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Fig.8 Measured,logging porosity and permeability versus lithofacies of the Cenozoic volanic rocks in eastern depression, Liaohe Basin
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Fig.9 Measured porosity and permeability versus volcanic cycles of the Cenozoic in eastern depression, Liaohe Basin
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