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Fig. 1 Sedimentary facies and stratigraphic development characteristics of P,j, in the south of Zhongguai Uplift
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Fig. 2 Microscopic characteristics of P j, reservoir in the south of Zhongguai Uplift
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Fig. 4 The content of interstitial material and clay mineral in P,j, reservoir in the south of
Zhongguai Uplift
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Fig. 5 Types of reservoir space of P, j, member in the south of Zhongguai Uplift
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Fig. 6 Reservoir physical property correction of P,j, member in the south of Zhongguai Uplift
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Fig. 7 Mercury injection characteristics of typical wells in P, j, member in the south of Zhongguai Uplift
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Fig. 8 The pore throat structure characteristics of the core of P,j, in the south of Zhongguai Uplift
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Fig. 13 The relationship between the change of reservoir physical properties and the distance from uncon-
formity of P, j, in the south of Zhongguai Uplift(modified by reference[13])
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Fig. 14 The reservoir evolution sequence of P, j, in the south of Zhongguai Uplift
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bars superimposed on earlier bar deposits. The single bars exhibit three stacking patterns: isolated, ver-
tically superimposed, and laterally migrating. The architectural characteristics are controlled by hydro-
dynamic zonation of wave action: isolated bars develop in the swell zone, vertically superimposed bars
form in the breaker and surf zones, and laterally migrating bars dominate in the swash zone. Influenced
by high-frequency sea-level fluctuations and hydrodynamic differentiation, the internal accretionary units
and interbeds within a single bar are distributed nearly horizontally nearshore and progressively stack
seaward at low angles offshore. These results provide a basis for reservoir prediction and well pattern
optimization during gas field development.

Key words: shore-shallow marine beach-bar; sandbody architecture; genetic model; single bar; accre-

tionary body; Yinggehai Formation; LLedong 15D Gas Field; Yinggehai Basin

Reservoir developmet characteristics and evolution sequences of Jiamuhe Formation in the south of Zhong-
guai Uplift, Junggar Basin/2026.50(2) :36-48

Li Xiao, Liu Hechong., Yan Wenqgi, Niu Wei, Jiang Zugiang, Yang Fan, Wang Shili

( Research Institute of Exploration and Development, PetroChina Xinjiang Oilfield Com pany .
Karamay, Xinjiang 834000, China )

Abstract: The Lower Permian Jiamuhe Formation in the south of Zhongguai Uplift is an important pe-
troleum exploration hotspot of the deep-ultra-deep tight sandstone(conglomerate) in the northwestern
margin of Junggar Basin. The reservoir petrology. reservoir physical properties and reservoir space de-
velopment characteristics are characterized by using core thin section, high pressure mercury injection,
SEM and core three-dimensional CT scanning, and reservoir control factors and evolution process are
discussed. The results show that: the reservoir lithology in the study area is dense conglomerate rich in
laumontite cement, which has the characteristics of medium-high porosity and low permeability. The
reservoir space is dominated by late dissolution pores. The pore throat coordination number and the pore
connectivity are bad. Fan delta front is the main facies belt of reservoir development. Compaction and
cementation lead to reservoir densification. The dissolution of laumontite is the main internal factor of
tight reservoir accumulation. The tectonic effects such as faults and unconformities affect the elimina-
ting densification process of reservoirs by enhancing the breadth and depth of dissolution. Affected by
tectonic uplift leaching and source rock evolution, the reservoir was modified by three stages of dissolu-
tion: weak acid water on the surface, organic acid in the early stage of hydrocarbon expulsion and partial
pressure rise of CO, with crude oil cracking in the over-mature stage. Among them, the leaching of
weak acid water on the surface is the main reason for reservoir eliminating densification. The results

provide a reference for the exploration and development of the study area and the same type of reservoir.
L.



Abstracts Journal of Northeast Petroleum University Vol.50 No.2 Apr. 2026

Key words: Junggar Basin; Zhongguai Uplift; Jiamuhe Formation; reservoir; development characteris-

tics; laumontite; evolution sequence

Characteristics and main controlling factors of organic-rich shale reservoirs in the Long 1, Sub-member,
Zigong Area, Sichuan Basin/2026,50(2) :49-63

Li Jiayi', Xu Qinghai', Zeng Fancheng®, Song Wenli’, Zou Xiaopin®, Li Mengyuan', Wang Kun'

( 1. School of Earth Sciences, Changjiang University , Wuhan, Hubei 430100, China; 2. Chuannan
Natural Gas Exploration and Development Branch (Integration Centre), PetroChina Jilin Oilfield
Com pany, Zigong, Sichuan 643000, China )

Abstract: The Lower Silurian Longmaxi Formation in the Southwestern Sichuan Basin represents a high-
quality marine hydrocarbon source rock with significant exploration value. Focusing on organic-rich
shale from the Long 1, Sub-member in the Zigong Area of the Sichuan Basin, this study employed tech-
niques including total organic carbon mass fraction analysis, whole-rock X-ray diffraction, scanning elec-
tron microscopy, and CO, and N, adsorption to characterize reservoir properties, pore structure fea-
tures, and their governing factors. Results indicate that the shale mineral composition in the study area
is primarily clay minerals and quartz. Pore types in the organic-rich shale of the Long 1, Sub-member in-
clude organic pores, inorganic pores, and microfractures. Organic pores constitute the dominant pore
type, accounting for 42. 31%-93. 04% of total porosity with an average of 66.88%. The total organic
carbon(TOC) content in the organic-rich shale of the Long 1, Sub-member ranged from 0. 16% to
5.05% , averaging 1. 63%. The shale organic matter predominantly belonged to type I , with an average
vitrinite reflectance of 2. 30%. The shale’s total porosity ranged from 0.018 0 to 0. 031 0 cm®/g, with a
total specific surface area ranging from 23. 15 to 45. 26 m®/g. The Long 1, Sub-member shale reservoirs
predominantly developed mesopores, followed by micropores, which together accounted for approxi-
mately 95% of the total pore volume, while macropores constituted the smallest proportion. Organic
matter abundance and maturity are the primary factors controlling organic pore development. Hydrocar-
bon generation promotes the formation of nanoscale pores, while high thermal maturity causes kerogen
shrinkage and partial closure of organic pores. Clay mineral interconversion and compaction negatively
impact pore development. Brittle minerals like quartz and calcite provide structural support for pore
spaces during diagenesis, preserving intergranular pores and increasing porosity. These findings provide
a basis for predicting sweet spots in deep marine shale gas exploration within the Sichuan Basin.

Key words: Sichuan Basin; Zigong Area; Longmaxi Formation; organic matter; deep marine shale; res-

ervoirs characteristics; pore structure; quantitative characterization; main controlling factors
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