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NE-Trending Structures and Their Significance on
Petroleum Geology in Junggar Basin
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Abstract: The structures in deep and shallow strata are different in Junggar basin. The NE-trending structures developed in
Middle-Late Permian and Triassic in Junggar basin have been analyzed by means of seismic and geologic data. The results in-
dicate that the sedimentation of Middle-Upper Permian and Triassic is controlled by NE- and NW-trending normal faults.
Depo-centers controlled by NE-trending faults show an echelon pattern. The NE-trending structures formed in the basin for-
mation result from the sinistral strike-slip movement of marginal faults. NE-trending reverse faults mainly formed on the end
of Triassic because of the basin inversion. The belts of NE-trending structures during extension and inversion stages are
available for hydrocarbon accumulation. The draping sediments of post-Triassic period superposed on the middle-late Permi-
an and Triassic basin are very important for the preservation of oil and gas.

Key words: Junggar basin; Middle-Late Permian; Triassic; NE-trending structure; inverted basin; oil and gas accumulation

belt.

( ,1998; ,1999),

, . (2002)
N , (2002)

(Nos. G1999043305;2003CB214604).
(1968—), s s . E-mail; zhengmlbasin@163. com



468 —

b b b Y
b N Y
, , 2 ,
— , 2 000 m,
— , 1 800 m,
1 . 700~800 m,
1.1 N —
b b
’ ’ ( . 1992)
Y b b
N 1 N N 7 ’ N
N C D, ;
s N 2 000 m ,
, R s 1.2
N 7 ) 2
b Y Y b
b 2
[88° [89° o0°  Jor° | ’
b
EW7
[85° o 57 [88° [89° [o0® [91°
B 223 E+ s e [Z7 s o : ( » 1999
2002)C  2a).
1 — N
C 2b).
Fig. 1 Superposed map of lower fault system and depres- ) o
sion area of Middle-Upper Permian and Triassic 2 N o
1. 2. 53, sd,  — =2 000 m ’
;5. — = 1500m ;6. — > 2a.2b), )
1000 m 37 — ;8.



469

4
N (Thomas et al. , 1999), —
K
) W ’
(Sengér et al. s 1993;Bazhenov et al. , 1993;
%_2_6 Allen et al. , 1995;Bazhenov et al. , 1999),
e . ,
-3.0 (Allen et al. , 1995;Bazhenov et al. , 1999).
(a) ISP &ALy ARIE g1 AL R
2 \ (
)2 \
( 2a,2b).2
2 s
h N TN . —
S EEnr ’
(@
2
7
Fig. 2 Structural section of Junggar basin II},L&'?{( . /A
J
a ( ,2002; ,1999) 5 b. 99SN4 //
; ¢. ZD99—3 /
\/\ Q
=X
C 20. 0 60 km
| I—
1.3
s (D) .
( , 19863 , 1994; ,
2000);(2) . —
( ,2000); (3)

= 2 s [el4

(Allen et al., 1995); (4)

( , 1999; Chen et al., 2001; .
2001). 3 = T ,
Fig. 3 Stress analysis of formation and evolution of
Junggar basin in Middle and Late Permian and
’ N Triassic
N - a. . — s b,
51, 5 2. ;3.

(Khain et al. , 1991; Thomas et al. ,

1999), N N



470 — 29
. ( Sb) . b b
, L (3
(Vincent and . ,
Allen, 2001). \ s
(Thomas et al. , 1999).
(Khain et al. , 1991) s s
20, ,

b b
A} b
(D . . (5
N . . . ’
— i C D :
(2 N
b N N A
. 4),
| N
=, V) 7 s — \‘
g 1;7:"‘"/ : \
k\{{iz &'13 i ‘\
ST W .
6 /. T‘T\H}L 4 h \7\;\"
: AT TN
/’ )(\3_/ PERE:RT:NEE] -
gL
) ~ . TN
~ o
| P/ <—" 7 gl St
| 49 : e S ——
RN 2 Al A -
| '/4/13 Sl 0 S - 7 -
\ >  / ; il \__\‘ /,/ - )
ST S 0 P
RIAE R =" 7
N\ | A '!
N \ .\-—\.\ \i' ‘,‘_/-—\”“W/
B ==
AN i
LE“ S S _—
. =T
251 S ;
!
4
Fig. 4 Distribution of oil and gas accumulation belt in Junggar basin
1. ;2. ;3. 34, ;0. ; 6. i 1.
II. — s - IV, - i V.



471

(D N — \
2 )
5 (2)
;(3) . —
References

Allen, M. B. , Sengér, A. M. C. , Natal'in, B. A. ,1995. Jung-
gar, Turfan and Alakol basins as aate Permian to early
Triassic extensional structures in a sinistral shear zone
in the Altaid orogenic collage, central Asia. Journal of
Geological Society,152:327—338.

Bazhenov,M. L. ,Burtman, V. S. ,Dvorova, A. V. ,1999. Per-
mian paleomagnetism of the Tien Shan fold belt, central
Asia; Post-collisional rotations and deformation. Tec-
tonophysics,312.303—329.

Bazhenov, M. L. , Chauvin, A. , Audibert, M. , 1993, Permian
and Triassic paleomagnetism of the southwestern Tien
Shan: Timing and mode of tectonic rotations. Earth and
Planetary Science Letters,118(1—4):195—212.

Cai,Z. X. , Chen, F. J. , Jia, Z. Y. , 2000. Types and tectonic
evolution of Junger basin. Earth Science Frontiers, 7
(4):431—440 (in Chinese with English abstract).

Chen, S. P. , Zhang, Y. W. , Tang, L. J. , 2001. Evolution of
Junggar Late Carboniferous Permian foreland basin, Ac-
ta Geologica Sinica,75(4) :398—409 (in Chinese with
English abstract).

Chen, S. P. , Zhang, Y. W. , Tang, L. J. , 2001. Evolution of
Junggar Late Carboniferous Permian foreland basin.
Jowrnal of the University of Petroleum ,China,25(5) ;
11—15 (in Chinese with English abstract).

Ding,W. L. , Jin, Z. J. . Zhang, Y. J. , et al. , 2002. Study on
the controlling mechanism of fault on oil and gas in
Junggar basin, Xinjiang. Earth Science Frontiers,9(3):
102 (in Chinese with English abstract).

Hu,P. ,Shi, X. P. , Xie, H. W. ,2002. Dynamic system of hy-
drocarbon accumulation in Baijiahai-Wucaiwan area in
eastern Junggar basin. Xinjiang Petroleum Geology .23
(4):302—305 (in Chinese with English abstract).

Khain, V. E. , Sokolov, B. A. , Kleshchev, K. A. ,1991. Tec-
tonic and geodynamic setting of oil and gas basins of the
Soviet Union. AAPG Bulletin ,75(2) :313—325.

Lai,S. X. , Huang, K. , Chen, J. L. , et al. , 1999. Evolution
and oil/gas accumulation of Late Carboniferous and
Permian foreland basin in Junggar basin. Xinjiang Pe-
troleum Geology , 20 (4); 293 — 297 (in Chinese with
English abstract).

Li.J. C. ,Jin,Z. ]. .Liu,G. C. ,1998. Periodity of inversion on
tectonics in Tarim basin. Journal of the University of
Petroleum ,China,22(3) :11—25 (in Chinese with Eng-
lish abstract).

Li,Z H. ,Tang, L. J. .Ding, W. L. , et al. , 2002. Fault char-
acteristics analysis for the hinterland of Junggar basin.
Petroleum Exploration and Development ,29(1) ;40—
42 (in Chinese with English abstract).

Ren,]. S. , Wang, Z. X. ,Chen, B. W. , et al. , 1999. Analysis
on tectonics of China in global tectonic system: A brief
specification on tectonics map of China and its adjacent.
Geological Publishing House, Beijing.

Sengor, A. M. C. ,Natalin,B. A. ,Burtman, V. S. ,1993. Evo-
lution of the Altaid tectonic collage and Paleozoic crus-
tal growth in Eurasia. Nature,364(6435) :51—84.

Thomas.,]. C. , Cobbold, P. R. , Shein, V. S. , 1999. Sedimen-
tary record of Late Paleozoic to recent tectonism in cen-
tral Asia: Analysis of subsurface data from the Turan
and south Kazak domains. Tectonophysics, 313243 —
263.

Vincent, S. J., Allen, M. B., 2001. Sedimentary record of
Mesozoic intracontinental deformation in the eastern
Junggar basin, northwest China: Response to orogeny at
the Asian margin. In: Hendrix, M. S., Davis, G. A. ,
eds. , Paleozoic and Mesozoic tectonic evolution of cen-
tral Asia:From continental assembly to intracontinental
deformation. Geological Society of America Memoir
194, Boulder, Colorado, 341—360.

Wu, Q. F. ,1986. Summarization of evolution stage, structural
division and local structure formation of Junggar basin.
Xinjiang Petroleum Geology ,7(1):29—37 (in Chinese
with English abstract).

Wu,Z. Z. ,1994. Geological condition, favourable zones and
exploration direction of oil-gas in Junggar basin. Xin-
jiang Geology ,12(4) :281—323 (in Chinese with Eng-



472 — 29

lish abstract). , . ,2002. -
Zhang,]J. Q. , Jiang, X. S. , Liu, Z. G. , et al. , 1992. Sedimen- . ,23(4): 302—305.
tation model for the Triassic and Jurassic strata of the , . , 51999, N
northwestern margin in Junggar basin. Xinjiang Petro- . ,20(4); 293—
leum Geology ,13(3):206— 216 (in Chinese with Eng- 297.
lish abstract). , s ,1998.
Zhang.X. J. .Li,P. J. ,Li,G. ,1999. Structure evolution anal- . ,22(3): 11—25.
ysis of Cai 31 well area in Baijiahai arch. Xinjiang Pe- s s , 52002,
troleum Geology , 20 (6) ;473 — 475 (in Chinese with . ,29(1): 40—42.
English abstract). s , ,  »1999. —
Zhao, B. , 1992. Formation and evolution of Junggar basin.
Xinjiang Petroleum Geology,13(3):191—196 (in Chi- ,1986. .
nese with English abstract). . ,7(1): 29—37.
1994, N
,12(4) . 281—323.
s s , 2000. s s , 1992, —
. ,7(4) ; 431—440. . .13(3): 206—216.
, s ,2001. — s s ,1999. 31
. ,25(5); 11—15. . .20(6) ; 473—475.
) , , 2002, ,1992. . , 13
.9(3): 102. (3): 191—196.

XK X X X K X X X X X K X K K X X X X X K X X X X X K X XK X K X X X X X X X X X X X X X X

( 460 )
oleum Industry Press,Beijing,79—102 (in Chinese).
Li, T. M. ,1989. Introduction on quantitative study of petro- ,1993. —
leum geological process. University of Petroleum . . ,79—307.

s s ,1994.
Liu,C. R. ,Chen,F. J. ,1996. A modification to basic models ; ,11—47.

Press,Dongying,2—39 (in Chinese).

of the subsidence history in subsided basin. Petroleum R ,1997.
Exploration and Development ,23(4) :15—19 (in Chi- . . ,79—102.
nese with English abstract). ,1989.
Shi, G. R. , 1994, Methods of numerical modeling of oil-gas- ,2—309.
, ,1996.
268 (in Chinese). ,23(4): 15—109.
Wang,F. Y. ,Hao,S. S. , Lei, J. J. ,1998. The isotopic dating ,1994,
of authigenic illite and timing of hydrocarbon fluid em- ,1—268.

bearing basin. Petroleum Industry Press, Beijing, 1 —

placement in sandstone reservoir. Acta Perrolei Sini- . , . 1998.

ca»19(2) :40—43 (in Chinese with English abstract). . ,19(2) .40—43.



