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Fig. 1 Geological sketch of Midong area in the southern margin of the Junggar Basin
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Q—-Alluvial and diluvial deposits;J,t—Jurassic Toutunhe Formation;J,x—Jurassic Xishanyao Formation;J,s—Jurassic Sangonghe Formation;J,b—

Jurassic ; Badaowan Formation ; T,_;xg—Triassic Xiaoquangou Group; P; T, c—Cangfanggou Group of Permian—Triassic ; P;A—Permian Hongyanchi

Formation ; P, wl—Permian Wulabo Formation; P,t—Permian Tashikula Formation ; C,q/' —Lower segment of Qijiagou Formation of Carboniferous;

P,lb—section b of Lucaogou Formation of Permian;P,la—section a of Lucaogou Formation of Permian;P,j—Permian Jingjingzigou Formaion;
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Fig. 2 Plane contour map of gravity and magnetic anomalies in Midong area, southern margin of the Junggar Basin
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Fig. 3 Three-dimensional gravity, magnetism, elevation and geology map of the research area
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Fig. 4 Horizontal and vertical slices of 3-D resistivity inversion from MT in Midong area, southern margin of the Junggar Basin
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Fig. 5 Geological model of 6 line gravity, magnetoelectric inference :
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(a) gravity—magnetic composite curve; (b) electromagnetic profile; (c¢) synthetic inference model

FIAIKIHETE 0 28 428 6 i S 42 R
WV AR BB
FRBE AR P B AL | W 2 PR HIE

SRR R TR 20 b 2 255 ] R A R iE An 5] 8 (1) ML BORE R EE A M Wi B, IR G S



AR A 5 R MBS IR 22 g % L ML R SRR 1 JaR 1 % s e 20 X ) TRl P BB AR AT 5 1295

TS RIARTH X I3 Ak 5

F B b B

\

7 B ilaB

\ LR . B

6 14 20 i RN SRR : (a) BREZRGHIEL; (b) HURETEEITE ; (o) ZR 3 HEWTH A

Fig. 6 Geological model of 14 line gravity, magnetoelectric inference:

(a) gravity—magnetic composite curve; (b) electromagnetic profile; (c¢) synthetic inference model
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Fig. 7 Tectonic faults inferred by gravity, magnetoelectricity

in Midong area, southern margin of the Junggar Basin
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Study on the shape and structural properties of the southern margin of

Junggar Basin and the potential shale-gas strategic deposit with

integrated geophysical methods

QU Shuanzhu" , TANG Baoshan® , ZHANG Haizhu" , YE Gaofeng” , LIU Zhilong"
1) Geophysical and Geochemical Prospecting Party, Xinjiang Bureau of Geology and Mineral Resources, Changji, Xinjiang ,831100;
2) Geophysical Exploration Brigade of Hubei Geological Bureaw, Wuhan, 430056 ;

3) School of Geophysics and Information Technology, China University of Geosciences, Beijing, 100083

4) Tianjin Geothermal Exploration and Development—Designing Institute, Tianjin, 300250

Abstract : The Junggar basin is riched in oil and gas resources. Its southern margin, which located between the

Junggar basin and the northern Tianshan Mountains, is geologically complicated, which makes seismic methods

inapplicable. Thus, non-seismic geophysical methods were employed to determine geometrical features of the

Lucaogou Formation of Permian which was supposed to be potential shale-gas deposit. With 200 pieces of rock

samples of main rocks showed in research area, some geophysical properties, such as density, magnetic

susceptibility, polarizability and resistivity were measured, and some statistically conclusions were obtained. The

study area is dominated by sedimentary rocks, whose magnetic is generally weak. The magnetic of Permian strata is

lower than the Triassic ones. The density difference of main strata is insignificant with average values of 2. 61 x 10

kg/m’, 2.56 x 10 kg/m’and 2. 54 x 10° kg/m’ of sandstones, mudstones and shales respectively. However, the
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resistivity difference of these rocks is large enough, and an obvious resistivity relationship of sandstone > mudstone
> shale can be concluded. The gravity, magnetic and magnetotelluric sounding data were collected in the research
area. After careful data processing and inversion, the Bouguer gravity and magnetic anomalies in map view and
three-dimensional resistivity model were produced. The southeastern part of research area characterized by high
Bouguer gravity anomaly and negative magnetic anomaly with their peak values of 9.5 x 107 m/s* and =100 nT
respectively. In contrast, the northwestern part showed low Bouguer gravity anomaly and positive magnetic anomaly
with their values of —12x10°m/s*and 280 nT respectively. Integrated with geological data, the a and b parts of
target layer of the Lucaogou Formation show relatively high and medium to low resistivity in the three-dimensional
resistivity model respectively. The strata of research area were deduced by integrated interpretation of gravity,
magnetic data and resistivity model. Furthermore, eight thrust faults were deduced since faults are characterized
with low resistivity, low gravity and low magnetic anomaly. Based on these new deduced thrust faults in the study
area, the spatial distribution of the Lucaogou Formation was deduced, with which the positions of exploration wells
were suggested.

Keywords: The southern margin of Junggar Basin; integrated geophysical methods; shale-gas;
magnetotellurics ; resistivity models
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