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Fig. 1 Tectonic setting and stratigraphic column of the southern slope of Mahu Sag
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Fig. 2 Sedimentary facies profile of the second member in the Fengcheng Formation, southern slope of Mahu Sag(lo-
cation is shown in Fig. 1(a))
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Fig. 3 Reservoir characteristics of the second member in the Fengcheng Formation, southern slope of Mahu Sag
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Fig. 4 NMR experiments on cores from the second member of the Fengcheng Formation, southern slope of
Mahu Sag
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Table 1 Pore-throat structure parameters of different reservoir types of the second member in the Fengcheng

Formation, southern slope of Mahu Sag

— HEK E 1/ BUE R AR/ PR/ PR/ e K R M R BE / BRBR/
=
MPa pm MPa pm % %
% 0.80~4.63 0.06~0.17 8.47~18.18 0.04~0.09 79.79~98. 94 24.06~29.98
2.42 0.11 13. 85 0. 06 89. 15 29.03
I % 3.10~9.33 0.02~0.08 22.07~74.68 0.01~0.04 56.85~85. 89 16.47~27.67
5. 77 0. 04 39.52 0.03 69.59 22.55
I 2% 0.67~34.18 0.01~0.10 26.55~146.99 0.01~0.03 55.99~96. 89 11.85~26.37
13. 26 0.02 61.23 0.015 78.25 18. 81
o BN RK
Wa| womor H B LS B A1
: : o4 10 28 4557.00 m
10° B 4561.38m
——4557.00m 35t M 1584.93m
‘ R ~-1561.38m | 30 4587.04m
10 - 4578.28m | 25t . 1607.97m

EME LS/ MPa

SOOI
- N —~4579.85m | Z20f
—4584.93m 15F
1o o 4587.04m 10F
e 4607.97m 5t
0
101 0 80 60 40 20 0 0.0040.009 0.0180. 036 0. 072 0. 144 0. 287 0. 574 1. 14:
KRIBFIE/ % B A2 /um
10
° 4511.96m
10° N or M 4513.78m
s ——4511.96m 35¢ M 1534.16m
z —-4513.78m | o30F 4535.77m
1B —-4534.16m | 525 N 4536.17m
o o 453.22m | m20f
§
= - 4535.7Tm 15¢
L ——4536.17m 10}
5k
0
101 0 80 60 40 20 0 0.0040.0090. 018 0.036 0. 072 0. 144 0. 287 0. 574 1. 14§
SRR/ % BN FARMG/ um
10
ol 4500.55m
0F B 4533.08m
g o, > 4500.55m 3 454031 m
= ——1533.08m 30 4536.39 m
R —-4534.96m | =25 M 454869 m
e 1 =l
i e 4510.31m | B 20p B 4605.50m
= ! +1536.39m 154
“.p

. ——4548.69m 10H
o 4605.54m 5H

2 0
%00 80 B0 40 20 0 0.0040.009 0. 018 0. 036 0. 072 0. 144 0. 287 0. 574 1. 148
ARUBAVE /% BRI/ pm

H7 Head A B ERA R
Fig. 7 Reservoir type characteristics of the second member in the Fengcheng Formation, southern slope of
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nental shale oil enrichment result centered on the concept of “Enrichment dominated by sweet spot inter-
layers ( Calcareous-Dolomitic Shale), accumulation supported by hydrocarbon-prone matrix ( Mixed
Shale), and preservation sealed by tight interlayers(Felsic Shale)”. This result provides significant the-
oretical guidance for shale oil exploration in the Subei Basin and analogous geological settings.

Key words: Gaoyou Sag; Paleogene; second member of Funing Formation; shale oil; lithofacies assem-

blages; enrichment model; pore structure; oil-bearing characteristics; hydrocarbon mobility

The main controlling factors and accumulation model of laterally connected source-reservoir tight oil reser-
voirs in the whole oil and gas system: a case study of the second member of Fengcheng Formation in Manan
Slope Area/2026,50(2):81-94

Jiang Wei, Han Bao, Xie Tianshou, Chen Hailong, Wang Zhiwei

( Exploration and Development Research Institute, PetroChina Xinjiang Oilfield Com pany, Kara-
may, Xinjiang 834000, China )

Abstract: The southern slope of the Mahu Sag is a critical replacement area for unconventional oil and
gas exploration in the Junggar Basin. Based on data from well logging, core analysis, laboratory tests,
and production tests in the study area, research was conducted on the main controlling factors and accu-
mulation model of tight oil reservoirs in the second member of the Fengcheng Formation(P, f;) in the
southern slope area, according to reservoir types and distribution patterns. The results indicate that the
P, f, reservoirs in the southern slope are tight oil accumulations within a total petroleum system, charac-
terized by lateral source-reservoir juxtaposition, overall oil-bearing potential, and local enrichment.
Sweet spots are primarily distributed in the second sub-layer(P, f,*?) and the third sub-layer(P, f,**) of
the second member interval of P, f,. The reservoirs are jointly controlled by reservoir quality, source
rock thickness, and abnormal pressure. Reservoir quality governs the degree of hydrocarbon enrich-
ment, Based on pore-throat structure, the reservoirs can be classified into three categories, with class [
reservoirs having coarser grain size and better pore-throat structure, serving as the preferred areas for
hydrocarbon enrichment. In the thick-reservoir and thin-source assemblage, the development of thin-
layer source rocks not only provides the material basis for reservoir formation but also facilitates accu-
mulation by altering reservoir wettability or generating microfractures through hydrocarbon-generation
pressurization. Abnormal high pressure controls the spatial distribution of oil-bearing potential and pro-
ductivity, with overpressured zones exhibiting higher oil saturation and productivity in horizontal wells.
The accumulation model in the study area is defined as lateral source-reservoir juxtaposition, high-quali-
ty reservoirs controlling enrichment, and overpressure-driven charging. These findings provide guidance

for subsequent development and production in the study area.
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Microscopic pore-fracture structure characterization of medium-high rank coal reservoirs from eastern mar-
gin of Ordos Basin/2026,50(2) :95-108

Fan Wentian', Lin Huixi', Li Lei*, Wang Tao’, Liu Lihang', Zheng Dingye', Wang Jingyi'

( 1. Petroleum Ex ploration and Production Research Institute, SINOPEC, Beijing 102206, China; 2.
School of Earth Sciences, Northeast Petroleum University, Daqging, Heilongjiang 163318, China; 3.
Unconventional Oil and Gas Development Research Institute, Chongqging University of Science and
Technology » Chongqging 401331, China; 4. 11th Oil Production Plant , PetroChina Changqing Oilfield
Com pany. Qingyang, Gansu 745000, China )

Abstract: The development of deep coal reservoirs is the key approach to increasing reserves and produc-
tion of coalbed methane. The Benxi Formation 8th coals in eastern margin of Ordos Basin were taken as
the research object, based on the coal quality parameter test, experiments such as low pressure CO, ad-
sorption, low temperature N, adsorption, high pressure mercury injection and micron CT scanning were
carried out to characterize the pore-fracture structure of medium-high coal reservoirs with a full scale,
the characteristics of pore-fracture structure at different scales were comprehensively evaluated, and the
influence of metamorphism degree on the development of pore-fracture at different scales was also dis-
cussed. The results show that the coal volume type in the study area is mainly characterized by a dual-
peak pattern of micropores and fractures, featuring the coexistence of micropores and fractures, and the
pore size is mainly concentrated in the range of 0. 3-1. 5 nm and greater than 1 000 pm. The average vol-
ume of micropores, mesoporous pores, macropores and fractures accounted for 70. 8%, 16.0%, 8. 1%
and 5. 1% of the total pore volume, respectively. Micropores contribute 98. 8% of specific surface area
and are the main occurrence sites of adsorbed gas. There are significant differences in the pore-fracture
structure of middle-high coal reservoirs. With the increase of coal rank, the metamorphism of coal rock
was deepened, the volume of micropores increases steadily, and the volume of fractures increases first
and then decreases and then increases, while the change of mesoporous and macro pores volume is not
obvious. The coal reservoirs with higher coal rank has higher volume proportion of micropores and
stronger adsorption. This result provides theoretical and data support for deep coalbed methane potential
evaluation and exploration and development in Ordos Basin.

Key words: pore-fracture; structural characterization; coal reservoirs; middle-high coal rank; Benxi For-

mation; eastern margin of Ordos Basin
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