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Characteristics of low-permeability clastic reservoirs and genesis of relatively high-quality
reservoirs in the continental rift lake basin: a case study of Paleogene in the

Dongying sag. Jiyang depression

Cao Yingchang'? Yang Tian' Song Mingshui® Wang Yanzhong'
Ma Benben' Wang Jian' Yuan Guanghui' Xi Kelai'

(1. School of Geosciences s China University of Petroleum , Shandong Qingdao 266580, China; 2. Evaluation and Detection
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Shandong Qingdao 266071, China; 3. Oil and Gas Exploration Management Center , Sinopec Shengli Oil field Company, Shandong
Dongying 257017, China; 4. Faculty of Earth Resources, China University of Geosciences, Hubei Wuhan 430074, China)

Abstract: Base the problems in the study of characteristics and genesis of low-permeability reservoirs, the characteristics of low-per-
meability reservoirs and the genesis of relatively high-quality reservoirs in the Dongying sag are analyzed through core observation,
thin-section identifications analytical testing and other technologies, with the basin structure as a constraint condition. The study re-
sults show that: (1) In continental rift lake basin, the reservoirs of various sedimentary facies are significantly different in petrologi-
cal characteristicss physical features, pore-throat structures, diagenesis, hydrocarbon accumulation and diagenetic evolution. (2)
Compaction and cementation are the dominating factors for reducing the physical properties of reservoirs. On the contrary, the disso-
lution and hydrocarbon charging will improve the physical properties of reservoirs and delay the occurrence time of low permeability.
Under this combined control, five types of low-permeability reservoirs are developed. (3) In the steep slope zone of reservoirs later-
ally connected to source rocks, the glutenite is dominated by the low permeability reservoirs mainly under the effect of compaction.

The turbidite in the sag zone enfolded by source rocks is dominated by the low-permeability reservoirs mainly under the effect of dis-
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solution. The beach bar in the gentle slope zone with reservoirs far away from source rocks is dominated by the low-permeability res-
ervoirs mainly under the effect of cementation. (4) The relatively high-quality reservoirs with mid-high porosity and permeability are
formed in the glutenite and beach-bar reservoirs under the condition of low permeability due to the compaction difference controlled
by sedimentation. The feldspar dissolution-enlarged pores occur under the control of diagenesis, as well as the changes in reservoir
wettability. This promotes hydrocarbon charging to inhibit the carbonate cementation, thus forming the relatively high-quality reser-
voirs with mid-high porosity and low permeability in the turbidite and beach-bar reservoirs under the condition of low permeability.

Key words: low-permeability reservoir; relatively high-quality reservoirs; genesis; diagenesis; Paleogene; Dongying sag; continental rift basin
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Fig.2 Rock composition of different low-permeability reservoirs in Dongying sag
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Fig.3 Relationship between burial depth and permeability of low-permeability reservoirs of different sedimentary facies in Dongying sag
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Fig.4 Relationship between porosity and permeability of low-permeability reservoirs of different sedimentary facies in Dongying sag
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Fig.5 Pore-throat features of low-permeability reservoirs of different sedimentary facies in Dongying sag
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Fig. 6 Diagenesis of low-permeability reservoirs of different sedimentary facies in Dongying sag
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Fig.7 Burial history and hydrocarbon accumulation characteristics of low-permeability reservoirs of different sedimentary facies in Dongying sag
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Fig.8 Homogenization temperature of fluid inclusions in authigenic minerals of low-permeability reservoirs

of different sedimentary facies in Dongying sag
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Fig.9 Diagenesis evolution characteristics of low-permeability reservoirs of different sedimentary facies in Dongying sag
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Fig. 10 Effect of compaction and cementation on reservoir quality of low-permeability reservoirs of different

sedimentary facies in Dongying sag
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Fig. 11 Effect of oil charging on reservoir quality of low-permeability reservoirs of different sedimentary facies in Dongying sag
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Fig. 13 Evolution of porosity and permeability of low-permeability reservoirs with different genesis in Dongying sag
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Fig. 14 Genesis models of relatively high-quality low-permeability reservoirs of different sedimentary facies in Dongying sag
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