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Characteristics and oil-bearing capability of shale oil reservoir in
the Permian Lucaogou Formation, Jimusaer sag

Xu Lin', Chang Qiusheng' , Yang Chengke”,Tao Qin’e', Wang Shili' , Fei Liying' , Xu Shilu’

(1. Exploration and Development Research Institute of Xinjiang Oilfield Branch Company ,PetroChina ,Karamay , Xinjiang 834000, China ;
2. Research Institute of Experiment and Detection , Xinjiang Oilfield Branch Company ,PetroChina ,Karamay , Xinjiang 834000, China ;
3. Geophysical Prospecting and Surveying Team ,Hebei Provincial Bureau of Coal Geology ,Xingtai ,Hebei 054000, China )

Abstract; The characteristics, controlling factors and oil-bearing capability of the Lucaogou reservoir in Jimusaer sag were
studied based on core observation,thin section features,as well as data from scanning electron microscopy ( SEM) ,physi-
cal and geochemical analysis. The results indicate that the sedimentary environment of the Lucaogou Formation is of saline
lacustrine, in which a set of fine-grained hybrid sedimentation of lacustrine dark mudstone,silty-fine sand and carbonate
was developed. Its lithology is mainly diamictite characterized by alternating thin beds of silty-fine sand,clay and carbon-
ate. Reservoir space is dominated by intergranular dissolved pores and intercrystalline micro-pores, with residual interg-
ranular pores ranked second and followed by a few cracks. The controlling factors for the reservoir properties of Lucaogou
shale include sedimentary facies, lithology , organic carbon content (7OC) and diagenesis. The reservoir properties of the
Lucaogou shale in the study area show a remarkable control on oil-bearing capability ,and the oil film was well developed
in dolomitic rocks. Reservoir wettability is primarily neutral ,followed by localized lipophobicity. In addition , the reservoir
micro-wettability change from oil-wet and oil-bearing to hydrophilic and moisture-containing with smaller pore sizes, as
showcased by the field emission scanning electron microscopy. It demonstrates that the shale oil reservoir in the Lucaogou
Formation , Jimusaer sag,is capable of high saturation oil-bearing, which has laid a sound foundation for the shale oil ex-
ploration and development in the region.

Key words ; oil-bearing property , wettability , reservoir space , reservoir, shale oil , saline lacustrine basin, Lucaogou Forma-

tion, Jimusaer sag, Junggar Basin
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Fig.1 Top structure map of the Lucaogou Formation, Jimusaer sag
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Table 1 Ratios of trace element the Lucaogou Formation, Jimusaer sag

MeEITE SR Sr/Ba B/Ga V/Ni V/(V +Ni) V/Cr Th/ U
A Ak 0.24 ~6.26 1.53 ~18.79 1.02 ~22.81 0.5~0.96 1.08 ~4.33 0.21 ~4.76
SEH 1.43 7.75 3.66 0.75 2.36 1.61
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Fig.2 Sedimentary characteristics of saline lacustrine basins in the Permian Lucaogou Formation, Jimusaer sag
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Table 2 Statistics of porosity and permeability in

the Permian Lucaogou Formation, Jimusaer sag
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Table 3 Porosity and permeability of various reservoir rocks in the Lucaogou shale reservoirs, Jimusaer sag
fLERE/ % BBER/ (1073 pm?)
JEL PURAH Ak

X [Al{E FHE X[l {E FHME

TR IHIAH = IE A 1.3~17.7 5.20 0.012 ~27.700 0.204

P, 2 TRV A HEEATA/ MBS S 0.2~27.8 7.97 0.01 ~26. 10 0. 124
e 7 VR bR 12 R/ IR TR 2 0.8~19.1 5.88 0.017 ~11.800 0.078

WA B E 2.42 ~11.60 7.57 0. 004 ~27.000 0.370

b1 I - 2R =/ PR 0.1~27.4 8.17 0.01 ~27.20 0.130
VR TR/ 7 B 1.0 ~13.5 7.20 0.012 ~2.860 0.049

=MHTZ% =R A/ TR A 7.45 ~11.28 9.83 0.289 ~3.062 0.558

°
i Anm | s
4 Q
2175 ©1302
7
/ o 19 mPon' 5 o‘
; 1231 5 3 o
7 o W o S
135 S F
fu B
s

L

B o
T 8

o
it

o o
23 1015

/ ® j305°
nSLH = -
- ~

[oms] [ [~ [~ L ][ |

A B B ]

SE4 I WiE  MRIAERKY ERAARRL il

BIRW R EEE KR

W RMCERN R =A%

BlS S ARBRRMIBE =5 2 s 4T
Fig.5 Sedimentary facies of the Permian Lucaogou Formation,Jimusaer sag
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various oil-bearing levels in the Lucaogou Formation
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Fig. 10  Characteristics of oil film in shale oil reservoirs in the Lucaogou Formation,Jimusaer sag
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Table 5 Experimental results of the wettability in the Lucaogou Formation, Jimusaer sag
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Table 6 Experimental results showing the wettability of samples from Well J31 in the Lucaogou Formation, Jimusaer sag
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Fig. 12 Micro-scale distribution characteristics of the wettability of the Lucaogou reservoir ( depth; 2897.90m) in Well J31,Jimusaer sag
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