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Fig.1 Location; structurglég acteristies and sedimentary stratigraphic characteristics of the southern Dagang
%rea (amended from Dagang Oilfield data)
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Fig.2% Permian reservoir petrological characteristics

(a) gravel coarse sandstone, GG1601, 3 692.61 m, core; (b) coarse sandstone, WS1, 4 858.10 m, core; (c) medium sandstone, GG1601, 3
690.53 m, core; (d) feldspar dissolution pores, GG1601, 3 692.51 m, PPL (Plane-Polarized Light); (e) feldspar dissolution pores, GG1601,
3 692.51 m, PPL; (f) feldspar dissolution pores, YGI, 4 871.00 m, PPL; (g) kaolinite intercrystalline micropores, YG2, 4 707.30 m, PPL;
(h) kaolinite intercrystalline micropores, WS1, 4 858.27 m, SEM; (i) microfracture, YG1, 4 748.00 m, LSCM (Laser Scaning Conforcal

Microscope)
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Fig.3 Distribution of physical properties of Permian reservoirs
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Fig.4 Diageneticcharacteristics of Permian reservoirs

(a) mainly particle line contact, GG1601, 3 690.06 m, PPL;‘(b) linésconcave/convex contact; WS1, 4 859.27 m, PPL; (c) kaolinite filling
intergranular pores, YG2, 4 707.30°m, SEM; (d) kaolin aggregat¢ in the form of particles, GG1601, 3 689.83 m, PPL; (e) feldspar
particles altered to kaolinite, WSI1, 4 859.27 m, SEM; (f) two phases of quartz overgrowth, YG2, 4 699.60 m, CL; (g) authigenic
microcrystalline quartz, YGI, 4 824.80 m, SEM; (h) calcite intergranular infill, GG1601, 3 692.51 m, CL; (i) dolomite filling feldspar
dissolved pores, G88-18, 4 132.60 m, PP' j) ankerite cementation, WS1, 4 859.27 m, PPL; (k) feldspar dissolution, WS1, 4 859.27 m,

PPL; (1) dissolution of calcite cemeﬁ )‘n GG1601, 3 692.86 m, PPL
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Fig.5 Characteristics of feldspars, quartz particles and authigenic kaolinite and quartz in Permian sandstone
reservoirs

(a) rare earth elements in authigenic kaolinite and feldspar; (b) main elements in authigenic quartz and quartz grains in oil layers; (c) main

elements in authigenic quartz and quartz grains in water layers
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Fig.8 Relationship between dissolution pores and authigenic mineral content
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Characteristics and Genesis of Permian Tight Sandstone

Reservoirs in Southern Dagang Exploration Area
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Abstract: [Objective] Exploration of Permian sandstone in southern Dagang shows high-yield oil, but the
reservoir characteristics and genetic mechanisms remain uncertain. [Methods] Core observations, thin-section
identifications, cathodoluminescence analysis, scanning electron microscopy, fluid inclusion analysis, carbon and
oxygen isotopic composition analysis, electron probe microanalysis, and in-situ laser ablation, coupled with the
consideration of burial evolution history and hydrocarbon charging history, were used in this investigation into the
deep-seated sandstone reservoirs in the Wangguantun and Wumaying regions of the southern Dagang exploration
area. [Results and Discussions] It was found that the Permian sandstone‘in the southern Dagang region has a high
compositional maturity, predominantly characterized by quartz sandstone and sublithic sandstone. The storage
spaces in high-quality reservoirs consist primarily of secondary intergranular pores and intercrystalline micropores
in kaolinite. Influenced by tectonic movements, the. reservoirs -have undergone early open-system
atmospheric-water leaching and dissolution, followed by late closed-fystem acid dissolution resulting from
hydrocarbon source rock interactions. A range of factors influenced“the“development of high-quality reservoirs,
with the high compositionally mature medium-to-coarse sandstones beingt \ij:ijc material. Early strata uplift and
erosion, which led to significant secondary porosity from atmospheric fresh-water leaching, were critical factors.
Early hydrocarbon charging inhibited by cementation processes favored the preservation of secondary porosity.
[Conclusions] Reservoirs<in the slope and depresiol\zone that were formed in an area of atmospheric water
leaching are appropriate exploration targets. This model}ulso relevant for pre-drilling prediction of Permian
reservoirs in other regions of the Bohai Bay Basin.

Key words: genetic mechanisms; diagenetic “ evolution; sandstone reservoirs; Permian; southern Dagang

exploration area
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