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Fig.1 Overview of the Lixian Slope
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Table 1. Mixed rock division of the Lower First Member of Shahejie Formation in Lixian Slope
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Fig.2 Mixed rock petrological characteristics in the Lower First Member of the Shahejie Formation, Lixian Slope
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Fig.3 Types of mixing in sedimentary system of the Lower First Member, Shahejie Formation, Lixian Slope
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Fig.5 Cross-well section of facies in mixed sediments, Lower First Member, Shahejie Formation, Lixian Slope
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Controlling Effect of Mixed Sedimentation on
Reservoirs in the Lower First Member of the Shahejie
Formation, Lixian Slope

XUE Hui!, XIAO BoYa!, XU MengTing', KANG Pin?, YE DaShuai!, ZHANG RuiXue!,
GUO YueMiao!, TANG XiaoQi!, HAN ChunYuan'

1. Research Institute of Petroleum Exploration and Development of Huabei Oilfield/‘Company, PetroChina, Renqiu, Hebei 062552,
China

2. No. 5 Oil Production Plant of Huabei Oilfield Company, PetroChina, Xinji, Hebei 052360, China

Abstract: [Objective] Mixed sediments were widely developed in the Lower First Member of the Shahejie
Formation in the Lixian Slope and their influence on the development of hydrocarbon reservoirs is of great
significance. The aim of this study was to clarify their properties to determine the target area for exploration and
development in the next step. [Methods] The types, distribution regularity, control factors, sedimentary model and
mechanism of high-quality reservoir formation in mixed sediments were analyzed from cores, thin sections,
seismic well logging and laboratory analysis data. [Results] Two types of mixed sedimentation occur in the study
area: mixed sedimentary rock and mixed sedimentary strata. Three major categories of mixed sedimentary rock
(mixed sandstones, mixed mudstones*and mixed carbonate rocks) are further divided into six types. The mixed
sedimentary strata are divided'into 16 types in four lithofacies assemblages: terrigenous rock-carbonate rock,
terrigenous rock-mixosedimentite, carbonate rock-mixosedimentite, and mixosedimentite. The Lower First
Member of Shahejie Formation in the Lixian Slope has typical mixed features, which occur in eight microfacies
types: underwater distributary channel microfacies, mouth bar sheet microfacies, underwater diversion bay
microfacies, mud flat microfacies, sandy beach bar microfacies, carbonate beach bar microfacies, inner beach
microfacies and semi-deep lake mud microfacies. The mixed sediments display rapid phase transformation
laterally, and multiple rock types are frequently superimposed vertically. The mixed sediments are distributed
differently at different intervals, two mixed depositional models are evident, one developed during lowstand
periods, and one during highstand periods influenced by climatic and water environments, tectonic background,
paleogeomorphology, sediment supply and lake level changes. The mixed sediments play a significant role in
reservoir control; the sandy beach bars and carbonate beach bars that were developed in high-energy facies zones
contain the most favorable mixed sedimentary microfacies. A closed saline water environment is the foundation of
reservoir formation, controlling the formation and distribution of high-quality reservoirs; sedimentary cycles

control the degree of development and distribution. [Conclusion] The paleogeomorphology highland in the
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southwestern region contains favorable areas for mixed beach bar development and exploration.
Keywords: mixed sediments; distribution regularity; control factors; sedimentary model; reservoir control effect;

Lower First Member of Shahejie Formation; Lixian Slope
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