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A recovery method for porosity evolution of clastic reservoirs with geological time:
a case study from the upper submember of Es, in the Dongying depression, Jiyang Subbasin

WANG Yanzhong' CAO Yingchang' XI Kelai' SONG Guogi* LIU Huimin®

(1. School of Geosciences , China University of Petroleum , Qingdao 266580, China;
2. Geological Scientific Research Institute of Sinopec Shengli Oilfield Company . Dongying 257015, China)

Abstract : A matching relationship between porosity evolution history of clastic reservoirs with mid-deep burial (Z=>3500m) and hydro-
carbon expulsion history of source rocks is the key control over hydrocarbon accumulations, especially {or a deeply-buried clastic res-
ervoir that has experienced complex reforms of diagenesis with geological time, therefore, its porosity evolution is so complicated
that real porosity recovery of reservoir with geological time is of great difficulty. Taking pebbled sandstones and sandstone reservoirs
in the middle fan sublacies of deep nearshore subsea aprons in the upper part of the fourth member of the Shahejie Formation (Es,™)
in the northern zone of the Minfeng sag in the Dongying depression as an example, diagenetic cementation-dissolution sequences and
evolutionary sequences ol diagenetic [luid properties ol a reservoir, as well as occurrence time ol each diagenesis and corresponding
palacoburial depth of the reservoir were determined. Then a {unctional relationship between plane porosity of casting thin sections
and apparent porosity ol the reservoir was {itted and positive or negative contribution of various secondary pores and authigenic min-
erals to variations in reservoir porosity was calculated using casting thin sections, and porosity inversion and back stripping with a
constraint of cementation-dissolution sequences were carried out. Meanwhile, according to a normal compaction chart of different
types of rocks. the inversed and back-tripped porosity was calibrated by mechanical compaction and thermal compaction in order to
reconstruct a real porosity of the reservoir and establish its real porosity-evolution curve versus geological time (or palacoburial
depth). The combination of the reservoir porosity evolutionary history obtained by this method with hydrocarbon generating and ex-
pulsing history of source rocks can provide practical guidance for prediction of mid-deep buried clastic reservoirs in hydrocarbon en-
richment areas.

Key words; porosity evolution; diagenetic fluid; reservoir,clastic rock; Dongying depression
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Fig.1 Microscopic characteristics of Es,® reservoirs in the north zone of Minfeng sag
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