ZibSHKEE IS

a5t H1 OIL & GAS GEOLOGY 2024 4£ 2 A

XEHS:0253 - 9985(2024)01 - 0081 - 15 doi: 10. 11743/0gg20240106

FEEETRMEES T IR RS EA=RENRE
LR E 45 1E A AR ]

IARLENE AR KER R A
LTS () MEBRERE SRR IR 758 26658052 H4p i (o ) AR 7] KAM4 1, KT 300459

WE: NEREERP-REEHNRD B ENREZRA MG ETN R R A, LT HAgE FEREN L7 ik
RN FFQNMRFE, EEMF FH FOAMEERN AR T HEERI T UEET L RREAZR(EZR)RKEN D&
i B TIAREAE R AR itk B £ E R, SRK W 3 b 0 R = B E 6 DT AR K ALY B BB UL 6 B AP 1R AL -
KB HNE, BEFTEFOREBMAKLT, RELRZ., PR EHEN R, O 5 RZ DB RE, EH 5T H#
ERABEWXAHEZZ OO REMT RAN AT RALER . EE2KE. QKT 4T RA Wi R I8k R E £ 8 JE &5,
ERALRBUAERTEAELEKTHNRNEREE, VD EFTNH KR T RO ST WAERRET T ENBRERE, OB E
WE T ERRES P RET PR B ENIERER,ER T AEEMRIL SR . @ AR ] w30 k3 R ik 2 s
TERIX T m T K BER GBS HETHEDME.

R ) U B s MR s R TR UGG B R G AL AL [ i iR

hES%ES . TEI22. 1 X EkFRIRED : A

Characteristics and origin of high-quality gravity-flow sandstone reservoirs in the
3" member of the Dongying Formation, southern Liaozhong Sag, Bohai Sea
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Abstract: Gravity-flow sandstone reservoirs in the medium to deep parts of the Bohai Sea exhibit significantly varying
physical properties, making it difficult to predict high-quality reservoirs. This study aims to address this oil/gas
exploration challenge. Based on the analyses and tests of conventional physical properties, casting thin sections, clay
mineralogy, and geochemistry, as well as data from well logging, core observations, and seismic survey, we
investigate the sedimentary characteristics of the deep-water gravity-flow sandstone reservoirs in the 3™ member of the
Dongying Formation (also referred to as the Dong 3 Member) in the Liaozhong Sag, as well as primary factors
influencing the development of high-quality reservoirs. The results show that the gravity-flow deposits in the Dong 3
Member in the study area are of the sandy debris flow type, with reservoirs primarily characterized by medium-to-low
porosity and permeability. The storage spaces in the reservoirs are dominated by intergranular dissolution pores,
followed by primary pores. Among the reservoirs, medium- and coarse-grained sandstones exhibit the optimal
physical properties, followed by fine-grained sandstones, while siltstones show poor physical properties. The key
factors influencing the development of high-quality reservoirs include: (1) Good sorting, low clay content, and
feldspar enrichment act as the material basis for the formation of high-quality reservoirs; (2) In the early diagenesis
stage of the Dongying Formation, the rapid subsidence led to undercompaction-induced overpressure, preserving

numerous primary pores. During the hydrocarbon generation in the late stage, overpressure prolonged the generation
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period of organic acids, producing sufficient acidic fluids for the dissolution of minerals like potassium feldspar and

calcite in sandstones; (3) Faults connected the reservoirs and source rocks, leading to enhanced dissolution in

medium-deep reservoirs, which facilitated the formation of dissolution pores in quantity; (4) Tectonic uplift and

lateral compression caused reservoir fracturing, as well as the formation of extensive fractures and dissolution zones,

improving the physical properties of the reservoirs.

Key words: sandy debris flow, overpressure, fracture, high-quality reservoir, Dongying Formation, Liaozhong Sag,

Bohai Sea
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Fig. 1

Structural location and sedimentary facies distribution of the southern Liaozhong Sag
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Fig. 2 Lithology, logging curves, and sedimentary structure characteristics of gravity-flow deposits in the Dong 3 Member,

southern Liaozhong Sag
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Fig. 3 Seismic-well tie profile of gravity-flow deposits in the Dong 3 Member, southern Liaozhong Sag
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Fig. 4 Seismic reflector and minimum amplitude attributes of sandy-debris-flow deposits in the Dong 3 Member, southern Liaozhong Sag
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Fig. 5 Ternary diagrams showing the composition (a) and lithic composition (b) of sandy-debris-flow sandstone reservoirs in the Dong 3

Member, southern Liaozhong Sag
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Fig. 6 Porosity and permeability of sandy-debris-flow sandst
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Fig. 7 Storage space types of sandy-debris-flow sandstone reservoirs in the Dong 3 Member, southern Liaozhong Sag
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