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Fig.1 Location of the study area and stratigraphic column of Xiagou Formation in Well LY 1H
(modified from Ref. [26])
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Fig.2 Mineral composition of shale in Chijinpu-Xiagou formations from Well LY 1H
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Fig.3 Lithofacies classification of Lower Cretaceous Xiagou Formation shale in Qingxi Sag
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Fig.4 Lithofacies division of Chijinpu-Xiagou formations shale in Qingxi Sag
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Fig.5 BSE images and XRF mapping of different sedimentary structures in dolomitic shale
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Table 1 Pore structure parameters of different lithofacies in Xiagou Formation, Qingxi Sag

i 2 g BALRR AR FLER AT/ (mg/g) FLBRARAR (5 L/ % SEFLR
5 Bimg/e) [ 30 AL 7L L AL il /nm
17-36 E’ﬁ*ﬂﬁﬂj}ﬁ 0.1390 0.0157 0.046 0 0.077 3 11.27 33.12 55.61 56.15
YL U
10-26 0.196 7 0.009 5 0.0304 0.156 8 4.84 15.46 79.70 110.26
KR Z
T
10-38 0.076 5 0.003 7 0.018 5 0.054 3 4.86 24.14 71.00 102.38
23-8 0.1194 0.006 0 0.064 8 0.048 6 5.00 54.31 40.69 42.63
A TR
19-83 o ﬁjﬂﬁijkz 0.2053 0.007 5 0.1609 0.0370 3.64 78.35 18.01 23.03
JR A
22-57 0.1333 0.005 6 0.094 8 0.0329 4.17 71.13 24.70 31.81
10-36 0.097 9 0.007 1 0.0390 0.0519 7.23 39.79 52.98 66.28
B HLBE SR
ZIRTUE
14-46 0.171 3 0.047 8 0.068 5 0.0551 28.73 39.97 32.14 38.34
20-11 Eﬁ*ﬂ&iﬁﬂk 0.060 2 0.005 4 0.0250 0.029 8 8.92 41.50 49.58 71.25
mIRIUE
A Holk e
14-2 AATHL juiwtb 0.1302 0.006 6 0.068 5 0.0551 7.12 49.28 43.60 49.70
HBIRTA
A AR
24-55 AL Ej{m 0.197 2 0.002 4 0.087 2 0.107 7 1.22 44.19 54.58 40.80
HIRTA
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Fig.6 High-pressure mercury injection-withdrawal curves of major lithofacies in Xiagou
Formation, Qingxi Sag
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Fig.7 Reservoir characteristics of principal lithofacies in Xiagou Formation, Qingxi Sag
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Fig.8 Hydrocarbon generation potential of principal lithofacies in Xiagou Formation, Qingxi Sag
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Lithofacies characteristics and favorable lithofacies for shale oil
enrichment of carbonate-rich shale in Xiagou Formation, Qingxi Sag,

Jiuquan Basin

ZHANG Chenxi'2, JIANG Fujie!?, LI Tao®, YUAN Bochao?, LIU Xinze?, FAN Xiaoqi'?,
GUO Tingwei'?, HU Yachao!?, JIANG Haojie'?

(1.State Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum (Beijing),

Beijing 102249, China; 2. College of Geosciences, China University of Petroleum, Beijing 102249, China; 3.
Research Institute of Exploration and Development, PetroChina Yumen Oilfield Company, Jiuquan 735019,

China)

Abstract: The shale oil potential of Qingxi Sag in Jiuquan Basin is good, but the shale lithofacies type and
dominant lithofacies are not clear, which restricts the efficient exploration. By means of core observation, thin
section identification, argon-ion scanning electron microscopy, basic geochemistry, XRD whole rock analysis and
high-pressure mercury injection, the shale lithofacies classification scheme of Xiagou Formation in Qingxi
Depression has been established, and the main lithofacies of Xiagou Formation and the organic-inorganic
petrology, the quality of source rock, the type of reservoir space and oil content of each lithofacies have been
defined. It is helpful to establish the relationship between lithofacies and shale oil enrichment and to find favorable
exploration targets. The results show that the shale of Xiagou Formation mainly develops seven types of
lithofacies, among which: (1) organic stratified shale, organic vein shale and organic blotch-shaped shale are
enriched, developed network fractures, and hydrothermal minerals contain a large number of dissolution pores,
which greatly improve the reservoir seepage capacity; (2) A large number of intergranular macropores of albite are
developed in organic-rich massive feldspar shale, and the effective porosity and seepage capacity of the reservoir
are strong; (3) The hydrocarbon generation potential of organic-massive mixed shale and organic-gravel mixed
shale is low, the pores are blocked by clay, and the toughness is improved, resulting in poor physical property and
fracturing ability. Based on factors such as hydrocarbon generation potential, reservoir seepage performance, oil
bearing, mobility and brittleness, it is considered that massive felsic shale and vein dolomitic shale are the most

favorable rock facies for shale oil exploration at present.
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