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Abstract: This paper is the result of oil and gas exploration engineering.

[Objective] The third member of Shahejie Formation of the Paleogene is the most important oil and gas horizon in Fulin sag,
Zhanhua sag, jiyang sag, Bohai Bay Basin, and it has the essential scientific and guiding significance of strengthening the reservoir
characteristics of Shahejie Formation, analyzing the main controlling factors of the reservoir, and guiding the reservoir prediction
and oil and gas exploration engineering and resources of Shahejie Formation in the area. [Methods] Based on the petrography and
reservoir physical property data, this paper is aiming to dicipher the origin of the sandstone reservoirs of Paleogene Shahejie
Formation the Zhanhua sag, Bohai Bay basin. [Results] The thin sections observation and sem analysis show that the lithofacies of
the reservoirs are consist of feldspathic lithic sandstone and lithic feldspar sandstone, with low compositional and structural
maturities, indicating that they rapidly deposited in the environment proximal to provenance. The reservoir space type of the
reservoir is mainly residual primary intergranular pores, intergranular solution pores and intragranular solution pores, mainly low
medium porosity and ultra—low permeability pore type reservoirs. The development of high— quality reservoirs is controlled by
sedimentary microfacies and diagenesis. The sedimentary microfacies are the basis for the development of high—quality reservoirs,
and cementation and dissolution are the key factors for the development of high— quality reservoirs. [Conclusions]| (1) The rock
types in the study area were mainly feldspathic lithic sandstone and lithic feldspar sandstone. (2) It is generally a low— to—
mesoporous and ultra—low permeability reservoir; (3) High— quality reservoirs in the study area are mainly distributed in braided
river delta distributary channels and estuarine bars; (4) Compaction and cementation are the main destructive diagenesis in the study,

while dissolution has constructive diagenesis on reservoir physical properties.

Key words: sandstone reservoir; diagenesis; main controlling factors; the third member of Shahejie Formation; Fulin sag; oil and
gas exploration engineering; Jiyang; Shandong

Highlights: The median grain diameter that reveals sedimentary diagenetic characteristics can effectively classify and evaluate high—
quality sandstone reservoirs. The coordinated and synergistic effect of multiple factors control the development of high— quality
reservoirs in the third member of the Paleogene Shahejie Formation.
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Fig.8 Typical diagenesis of sandstone reservoirs in the third member of Shahejie Formation
a—Linecontact and inlaid contact, Fu 115 well, 3085.7 m, Es’, cast sheet (—); b—Mica compaction deformation, Ken 90 well, 2388 m, Es’, cast thin
sheet (—); c—The book page kaolinite aggregate is filled in the intergranular pores. The edge of the kaolinite crystal is serrated, Ken 95 well, 2463.9
m, SEM; d—Feldspar particles are dissolved and fractured, and rich in 111 well, 2711 m, SEM; e—Kao linite cement, Fu 115 well, 3087.6 m, Es’, cast
flake (—); f—Flake—like illite aggregate attached to the surface of crumb particles, see intergranular dissolution micropores, Ken 90 well, 2352.67 m,
SEM; g— Filamentary illite aggregate filled between crumb particles and intergranular pores, Ken 90 well, 2364 m, SEM; h— Quartz secondary
increase, Ken 84 well, 2340.3 m, Es’, cast thin sheet (—); i—Tightly inlaid contact between quartz crystal and calcite crystal, Ken 95 well, 2344.58 m,
SEM; j—Intergranular dissolved pore, rich 111 well, 2706.69 m, Es’, cast Body flakes (—); k—Feldspar particles are dissolved and fractured to form

secondary pores, Ken 95 well, 2454.7 m, SEM; I-Lithic debris, Ken 90 well, 2391 m, Es’, cast sheet (—)
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Fig.9 Correlation between the physical properties of the third member of Shahejie Formation and the content of calcite cementation
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