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Fig.1 The distribution of sandbodies of Es} in the Bonan sag
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Fig.2 Sedimentary characteristics of different sub/micro-facies in the nearshore subaqueous fan
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Fig.3  Plots of porosity versus depth of different sedimentary micro-facies reservoirs
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Fig.4 The characteristics of carbonate cementation in middle and outer fan reservoirs of Es} in the north zone of Bonan sag
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Fig.5 The characteristics of clay minerals of Es, in the north zone of Bonan sag
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Fig.6 The characteristics of carbonate cementation in different oil-bearing reservoirs
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Fig.7 Diagenetic evolution and fluid evolution in different sub/micro-facies reserviors of the nearshore subaqueous fan
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Fig.9 The property evolution history in different sub/micro-facies of the nearshore subaqueous fan
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Diagenetic Evolution and Its Influence on Physical Properties of Es;
Reservoir in the Northern Steep Zone of the Bonan Sag

MA BenBen CAO YingChang WANG YanZhong JIA YanCong ZHANG ShaoMin

(School of Geosciences, China University of Petroleum, Qingdao 266580 )

Abstract: Through the analysis of core observations, thin sections, measured physical properties and combined with
the homogenization temperature analysis of fluid-inclusion and burial history in the nearshore subaqueous fan of the
Es4s in the northern steep zone of the Bonan sag, the evolution characteristics of diagenesis and reservoir properties
was studied. The results showed that, the reservoir diagenesis mainly included strong compaction, lime-mud matrix re-
crystallization, multi-phase of dissolution and cementation, and complicated metasomatism. The reservoirs have expe-
rienced multi-phase acidic and alkaline fluid evolution based on the characteristics of diagenetic environment. In the
same diagenetic environment, the difference of sedimentary characteristics in different sub/micro-facies of nearshore
subaqueous fan controls the difference of diagenetic evolution characteristics, which also determines the difference of
the evolution of reservoir physical property. Based on a method of porosity s inversion and back stripping, physical
properties of the reservoirs in geological history were restored, it is shown that compaction, carbonate cementation,
lime-mud matrix recrystallization, acid dissolution and former hydrocarbon filling exert the most important effect on the
evolution of physical properties. The evolution mode of reservoir physical properties in different sub/micro-facies of
nearshore subaqueous fan have been established. The conglomerate in inner fan mainly experiences compaction and
lime-mud matrix recrystallization, with weak dissolution, so the physical properties of the conglomerate in inner fan
keep reducing and the lime-mud matrix recrystallization results in a rapid reduction of physical properties of the con-
glomerate in inner fan in middle-deep layers. The present physical property of inner fan becomes extremely poor and
mainly develops dry layers. Because two stages of acid dissolution reconstruct the reservoirs and the hydrocarbon filling
inhibits cementation, the reservoirs far away from mudstone layers in the braided channels of the middle fan develop a
great number of primary and secondary pores, have a higher porosity and permeability, and can be effective reservoirs
of hydrocarbon. The reservoirs adjacent to mudstone layers in braided channels of the middle fan, the reservoirs in in-
terdistributaries of the middle fan and outer fan develop intensive cementation and metasomatism, therefore they have
poor physical property and mainly develop dry layers.

Key words: diagenesis evolution; the evolution of physical property; nearshore subaqueous fan; Esj; Bonan sag
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