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Further Researches on the Tectonic Evolution and Dynamic Setting of the Junggar Basin
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Abstract There still exist some different opinions concerning the evolution of Junggar basin, an important oil-bearing basin in wes-
tern China. An analysis of geophysical data shows that geological structures of Junggar basin in plane and in profile have the foreland
basin features. Based on the dynamic setting, the authors utilized the foreland basin systems and pressure-flexure action to divide the
evolution of the Junggar basin into five stages: @ collision-basin-forming stage; @ pressure-flexure stage; @ flexure-depression
stage; @ depression-sedimentation stage and ® foreland basin regeneration stage. From Carboniferous to Permian, the ocean troughs
around Junggar massif were closed early or late and continent-continent collision took place. At first, the northeastern part was formed
during the late period of Early Carboniferous. Then Kelameili orogenic belt was developed in the northwest during middle and late pe-
riods of Late Carboniferous. Finally, the southern part was formed during the late period of Early Permian. With the uplift of
marginal mountains, three foreland basin systems were formed in Juggar basin. From Triassic to Palaeogene, the plate squeezing ac-
tion weakened and Junggar basin gradually entered a depression-subsidence phase from the intense compressive phase. From Neogene
to Quaternary, North Tianshan Mountains were uplifted quickly and extensively under the influence of Himalayan movement. The
southern part subsided again and formed the regenerated foreland basin from west to east. As a result of such a complex evolution,
Junggar basin developed more than one sets of source-reservior-caprock assemblages and multiple periods of hydrocarbon accumulation,
which provided favorable conditions for oil and gas accumulation.

Key words Junggar basin foreland basin systems pressure-flexure action dynamic setting tectonic evolution
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Fig.1 Structural units of the Junggar basin
LR 2- R I 3- W A

1-uplift region; 2-depression region; 3-section location



% 3 #

SR % AR A A S B I E R RAR 219

SE

01 M1 B JEERAR | ZEME >

A LRIAEE |
2

| igise

ey

w0 LBHEr

0y k=&
Eimal WHMK ) AR | BE AEM
()

? R S N

0
I
2
34 T
4P
5
m

f wBe Mg - 20!
B (hrwd | BE | CRAM

[ F 3
) | BE |

B2 MEMR At RS R E G m AL E WA 1)
Fig.2 Geological structure section in Junggar
basin(Section location refer to Fig.1)
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Fig.3 Geological cross-sections of foreland thrust belts at margins of the Junggar basin

Fig.4 Foreland basin systems of the Permian

in the Junggar basin
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Fig.5 Seismic reflection profiles of Basin-Mountain

structure in front of the Bogeda mountain
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Fig.6 Cenozoic foreland basin systems of the Junggar basin
T- il 240 5 T1- BT A2 5 TIT-Fe 5 M1

I-Foreland depression; II-Frontier uplift; ITI-sag outside uplift

3 Hig

(1) MEVE /R 23t 3 B 54 T b L (A ] L
o IRV RGBS M B E 1 S
FHARIE LR RE 16 K BOFAT 5 3 1 _E BB B 8 F iy
FH R GG, Ul o T L B B A AU 4R AR
RES I UG BB RN R K AR o

(2) # A 2 M R s LU — DB, 1o A — )
ARG k- B R LIRSS R, 1) S A PR
A MR R A AT B A URY A
ARFZEZBFRE AR, A b R EA TR B
AU AL

(3) MERE /R M IX i 15 oy 22 [ ) 48 FF 2 T P L
G, AT BRI, HENS R A 55 e % s S Al S



222 Bk

Eid 2005 4

ARG, TR LG R LRI AR s R it R R
YENE R LR 55 P A R AR BRAE R AL G & A w4, TP
AL R L s B4 R AR AR A RO IR, B IR
A, AT L F LATS R B R LAAR 4 R TR 4, 5
BRTTHNE 5% B AR XM SN E, R R
B (RURZLTURRI ) A A A KRS R T

(4) Y WS 7 3 3t 8 b 53 g - G 98- A B B B
s~ % B B B 472 - 4 B o B 380 B - D ek o BRI LA
AT 25 0B Be 45 5 ANBYBL, He b R BG-He sl 1 R O 4
MERME T 'R,

(5) ZHIRMIET A, G THEBREHNEE
SRS MR, TR R T = 8]
BRI ML, S S R IE T &M

8% 30k

P, BRAR, TURIE. 2000, HEMB/RAMMARRFME L.
LRI, 7(4):431~440.

BRr, SR, SFEWE. 2002, HEM/R AN BAL AT BT ER
FRHLRER, 8(3):257~266.

it g, #®YL, MRS 1999, WK A Rt B O ATE A
B SMARE. FEAMME, 20(4):293~297.

k. 1995. FEEEA R AN EBEHR S WY RE AR
it HFEECZERXLUBES =ZRITRSBRXEE. 88K
FroHEAR MM, 121~132.

XIFH . 1995. RUREZ KR RRBY- T RRER. ¥ RTE, 2(3~
4):59~67.

ESfAE , AME0E, E4578.2002. YR /R S AT -GRALARAE . HufR
B2, 37(4):423~429.

5%, F-RPERBEEE—ERPSR KRG ER(L:
5000000)F T E P08 : N2 ERE P E A . HBR¥EH, 24
(1):1~2.

PEA . 1998 hEAFTEH P FHAERARESB R IWIE—K
WHEB /R M IRGEH B IT R 4. WM SR, 4(3):16~
30.

EI5.1996. FEFEHESXAE-EEEREAS. L. pE
R K AR, 2~6.

FEF, {8E, BHEFE. 2002. = E 750G
iE. AR, 23(3):11~17.

T, T8, DXEE%. 1999. HEB/REMME S X MEEHERX.
HBHR, 21(4):324~333.

JEER . 1992, MERG /R A3 5 9 55 By B IO At #g it B ST R 4 Be & 1h
Stk EEHIES. HE/REMMSHBES AR, M HFR
BB AR, 14~22.

IR, XIREE, BRI R %E. 1998, HEW/REMEH RILBMAR.
FEHR, 16(3):221~229.

BE.1992. $EWREMMWERSEML. FEAMME, 13(3):191
~196.

References

Allen P A, Allen ] R.1990. Basin analysis, principle and application.

Blackwell Scientific Publications: Oxford, 129~137 .

Beaumont C, Quinlan G M, Hamilton J. 1987. The allegenian orogeny
and relationship to the evolution of the eastern interior, North
America. Canadian Society of petroleum Geologists Memoir 12, 43
~47.

Cai Zhongxian, Chen Fajing, Jia Zhenyuan. 2000. Types and tectonic
evolution of Junggar basin. Earth Science Frontiers(China Universi-
ty of Geosciences, Beijing), 7(4): 431~440(in Chinese with Eng-
lish abstract). :

Chen Xin, Lu Huafu, Shu Liangshu. 2002. Study on Tectonic Evolu-
tion of Junggar Basin. Geological Journal of China Universities, 8
(3):257~267(in Chinese with English abstract).

Dickinson W R. 1976. Plate tectonics and hydrocarbon accumulation.
AAPG Educational Series, 21 ~43.

Lai Shixin, Huang Kai, Chen Jingliang. 1999. Evolution and oil/gas ac-
cumulation of late Carboniferous and Permian foreland basin in Jung-
gar basin. Xinjiang Petroleum Geology, 20(4):293~297 (in Chi-
nese with English abstract).

Li Yongan.1995. Research of Palaeomagnetism and discussion on evolu-
tion of basin in Tarim and its peripheral region. Xinjiang People
Publications: Urumgi, 121~132(in Chinese ).

Liu Hefu. 1995. Classification of foreland basins and fold thrust style.
Earth Science Frontiers{China University of Geosciences, Beijing),
2 (3~4): 59~68(in Chinese with English abstract).

Qiu Nansheng, Yang Haibo, Wang Xulong. 2002. Tectono-thermal
evolution in the Junggar basin. Chinese Journal of Geology, 37(4):
423~429(in Chinese with English abstract) .

Ren Jishun. 2003. Specification about the new generation of the Chinese
tectonic map—the tectonic map of China and adjacent regions(1:
5000000) : from globe to seeing the Chinese tectonics. Acta Geosci-
entica Sinica, 24(1):1~2(in Chinese with English abstract).

Sun Zhaocai. 1998. Mesozoic-Cenozoic foreland basin of the western
China and its hydrocarbon exploration prospect—with a comment on
the division of tectonic units in Junggar basin. Marine Petroleum
prospect, 4(3):16~30(in Chinese with English abstract).

Wang Guangrui. 1996. Specification about the structure-construct map
in Northern Xinjiang and its peripheral region. Beijing: China Uni-
versity of Geosciences Publications, 2~ 6 (in Chinese with English
abstract).

Wang Pingzai. 2002. Tectonic features of foreland thrust belts in central
and western china. Acta Petrolei Sinica, 23(3): 11~17(in Chinese
with English abstract).

Wang Weifeng, Wang Yi, Lu Shukuo. 1999. Structural belts and de-
formation features of Junggar basin. Seismology and Geology, 21
(4):324~332(in Chinese with English abstract).

You Qimei. 1992. Division of tectonic units and its hydrocarbon explo-
ration prospect in Junggar basin. Gan Su Scientific Publications:
Lan Zhou, 14~22(in Chinese ).

Zhang Gongcheng, Liu Lujun, Chen Xinfa. 1998. Structure and trap of
Junggar basin. Xinjiang Geology, 16(3):221~229(in Chinese with
English abstract).

Zhao Bai. 1992. Formation and evolution of Junggar basin. Xinjiang
Petroleum Geology, 13(3):191~ 196(in Chinese with English ab-

stract).



