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Fig.1 Structural sketch of Kuga thrust belt (from Lu et al. ,1999)
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R AR TR L 20 LR A A i T G A 9 T R o
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Table 1 Simulated hydrocarbon-expulsion intensity

of Triassic mudstone in Kuga basin

X1 | #B 1
B W] % | W | X
ﬂ”’% 156. 08| 82.89 [938. 221{740. 44

BEFER W (FES 2. 5Ma) 142. 11| 74. 04 [936. 66]699. 83
B AR (B4 5. 3Ma) 79.89 | 56. 95 |849.99[598. 80
FHH AR (EE4 16.9Ma) | 0.00 | 4.84 [411.00]195.30
R LK (B4 25Ma) 0.00 | 0.00 | 0.00 |69.79

A 10%/km?, S BT X 108m3/km?, T,
®R2 EFAMGTRAMBREEHBEMER

Table 2 Simulated hydrecarbon-expulsion intensity

of Jurassic mudstone in Kuga basin

K% 102 3 wE1H#
el w ] = | wm | =
AL 443.47|168.61|695.25(797. 46

FEZERBI(BES 2.5Ma)  [329.80|142. 37|621. 22|746. 64
BRI (B4 5. 3Ma) 215.35(101. 44 |522. 06 |705. 88
HHERPGPES 16.9Ma) | 0.00 | 0.00 | 0.00 | 74.19
B LR (BE4 25Ma) 0.00 | 0.00 | 0.00 | 0.00

R3 EFAMGTRESHEENER
Table 3 Simulated hydrocarbon expulsion-intensity

of Jurassic coal in Kuqa basin

K%E 102 3 wE 1t
5 B 3 fos = " =
A 0.00 [280.93| 0.00 [746.58

FEERB (B4 2. 5Ma) 0.00 |248.96| 0.00 |698.51
R R (BES 5. 3Ma) 0.00 [193.76| 0.00 |656.21
FHH ARSI (BE4 16.9Ma) | 67.08 | 28. 82 [145.43|108. 06
HIELRN (B4 25Ma) 0.00 | 0.00 | 6.58 | 0.00

ETWMREBNEE, FEGRM BB B
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BE I, EBA T A MACTRH TR IEH R D L
JB A B R EE U X LW R | BT s R
FIHFHMERT N 2.5 3ER[H, M=8
A RERAPHDERESTREERMZZEE
B SCPAT AN B A T U R MR s A ) s
H, EESF M KBS ER gL ER
B K. JEERR RS 1R R R E B X
AN B T A AR BT 5B L IR S Y AR
TRk B AR F AR 1L AR 2 K E AL ke
R BEE ) R T AR BT UH .
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Fig. 2 Petroleum migration mode in Kuqa basin
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1—Migration direction of petroleum generated in Baicheng sag; 2—migration direction of petroleum generated in Keyi structural belt

2.2 EBRNE

MBI R, TRAE LN =R BT
s bR B (BEA 25 Ma) DA » 7 3 52 AR 3 (BE
4 16. 9 Ma) PART#EAHE R B i, B FRAN R I (BE4
5.3 M)A EE, R MM EZEHBMN
M EANRSERAN AT, BT E
RIBR T AW se S/, MEEEHGEZ
TEE MBI B S AT X A A R AR R
. MREERMG IR =8APHRBEHEER,
NENANPSEEEATEY, HH TREBHE
T6] BBk L B ) 3 8 SR T A, BRI B A T X A
MR E.

hERZBEAREERNBREBR=ZBAY
YR A B AR A e T M ST TUARAR A LLE
FE b 4 ORR R 39 DA AT 8 A HE SR 0, B A IR
KIS HRHR G, T B R e Ak 1 B 2T B
S IR M R H PR REF TR EH
TR EIS RS M AR R AR, BIRE
FF XMW EBHRE. FRIMEH R R
R AR EATRRPLE RAEHRRE, #7
WK, BT HEBE MK EEREER T
ZF BT B, B AT LR ETR M.

T B F 0 e R R, HE vl g R 5T
ERBBIE, W AR T RE, MHESHEB, REE
IR K B LAJS » 7 8 TR 5 AR A HE S R, 3
PETE IR RAER . T AT At h 4
T 2F R, Bk AE R TRE.

2.3 EBHA

M P MR EBH N EERETRES
(9 5 3 LB IR A E A7, 2 BP AT 38 BT 150 A9 R I 3R
Zh, MTFEEAHMEENREE — KD RBIHEM
AR A AR RE IR, A KB E R, AT
BABAREHILBREES . YX I RREE
135 B B 1 R TR A R B IR R E T Bl AR
B 2 HE SR L 376 T R R T RO FLBR AR 1 R B B
THEEAMBESES HEE . 4R, EF EBER
35 E SR, RN HEBR R 3RS EIER .
2.4 EBEH

WA RE, EEA FMEN . —FF L
FENFRRBER L, i 2,558 3 AKE
2ESHP MR . XWH/BKFEUEREHRN
£, EiEBEEEE, —RE 2~5km ZE; A —
Fib I 10 2 BB A A5 T 43 i B 3 A4 K L AR A 35 T AIE
JURER b, dn Bk S AR A R AR 1 AR 2
AR EWES TR EBA.ER 2R
L LT HE e T 0 5 A SRR B AT T SR I R X
BAMKFEUMEEBAE, BNEBEERK,
— B TE 20~40km zZ b, “HURTE A E.

3 e

) EEBANGABFEIELFTARRER
R f =B 0 v B B K A R B LU A R
WL EEB AR AR AR, ENIUAEMYE, 2
S EERWEE; 2P TR EHEBLAMTHL



852 HWOE ¥ W

2004 4

BB /REAMBAEATEARE, BENUERNE,
REMBENSES . M RKEER L
BIR A T e R HE A B HER, HOR B AR E R M
BHPHBRREAER EURKNETREANEEERE
HREFERX.

Q) EEZBPMREBHEEEZAWR:
W2 ABAEMADE, X9, HiERMREMEHE
WEEEY, FEMTABICIK KA ER =
BRKFRATHDUREES TTREEAMBZEZE
M BB ATAR S ENE MW mzE N EEE
8, 5 4 Hh R 0 A Bk B R A M T AR LR R
ERWmRAE X,

(3) ANFZE MR TRE BA A F Y HE K& B 8] Fn
WRBBEH ., KEERRES N EEH R
WMREBHKK K : =B R AE N E @ THIT
BRI ZERNATIRE KD R BHES MERA
VIR EFE AR, kP REE W HEHEEHUT
B QD FRER 41 5 R E A UTBU (RO .

(O BTFEEZBFENREENESESIR
ByARBER, BRMKEBENI N EERETE
BEFHFHEILRBEES . sl EE &
FEB, XEMEZEHE, UERNEBRIE. TENE
BEERE, —BTE 2~5km 2§, 5FEHEBEE
BE,— K7 20~40km Z |,

i AXHRBEAFEAHXRKKRGER
ANFIHAE EEAMESAFAERA . FEH.
BE RH¥ZE S0 R FFRE BRI KRERS
MEREKEMRBERBRAE FRHB. TR AL
B Jo Wi VLK 2 R 2 R A BRIUAR 55 22 R
FHIMM KRS e 5B 7E M IR R B .

2 % x #

BRgE, Bihdge, i, M¥EE. 1995. IUIFLHBEA R HET
AEWXMMNA. FEEEHMIGBHE), 9(4): 253~262.
BER, RE, KEME. 1997. FERASKWREXW. L5 B
MR, 110~135.

AL, B8, BER, BER. 199, MWK EBHELIEE.
AMER, 15(2).21~31.

FEARE. 1997. FEBEEARZMABEFES MK, 5. AMITAE
R4t , 348~357.

WA, 1999. BEARAHMWERTESHAIEENE. FEAMWMGD
B, 20(3): 177~220.

B, SR, BRF, BRI, 1997, BRI S EETE
Y—rhERE ST, KBS B, 21(1): 1~8.

XEE, e, FEHEE, FRE, TRIAK, BFREE, TER, B
. 2000. EEFAREAMOWERL BFERE, 35(4).
482~492.

BHE, B, RS, NEE, TEIR. 1999. EEHERBEME

FEMA A . HER%, 6(4):215~220.
AR, %, XEE, TR, TER, H&E. 2000 EERAE
AR s MG E S RE. AHER, 2103): 19~24.
PR, BEE, M7, TR, 2001. BEABZHMEEMSEAE
SMERRELSN. KEKAMERER, 256(3): 10~13.
BIfEZE, REE. 1999. # B AR EH A AT 2010 E H1ERE

B, AFER, 20(4): 7~13.

FRF, HKE, RER, BEZE. 1999. EEAREMEES K4
REEAEIREBRBE. HREAMMBHE, 20(3): 221~224.
BEF, TR, iR, S E. 2000, EEAHERE S HERNR

EHMERFTEESWMK. BHEFEHR, 74(2):123~133.

R, BEE, P, B, %. 2000. XEAZHRESEE
RIE. FWRAMME, 21(1). 33~41.

WKEE, HEZ. 1998 FEAGMEEMREBE=REHESHR.
AWMER, 191 6~10.

AR, X, AFF, £ 1997 EEAZHWHRESEE. Lx.
R RRAL, 25~31, 44~73.

KE, P&, F, BEY, 4. 1995. BEEAREWBESWEH D
FAEARAH MR E X E TR, FRA MR, 16
(4): 307~311.

RAR,RIETK. 1999, BEEMBERAKKBRBEREINT. AMTRH
B, 21(4) : 307~310.

BICE, FRE, HHE, KBF. 1998, EEMBEHETEERS
REMSYMFERHEX. GhEHR, 19(3): 1~5.

FIER. 2001, EEWMSRERRERS RBEER. AHBERSHF
&, 28(2): 8~10.

References

Bethke C M, Reed J D, Oltz D F. 1991. Long-rang petroleum
migration in the Hlinois basin. AAPG Bulletin, 75(5): 925~
945.

Chen Rongshu, Tang Zhonghua, Xu Shihuang, He Guangyu. 1995.
The double switches model of hydrocarbon expulsion and it’s
application in the region of eastern Liao sea gulf. China Seashore
Petroleum (Geology), 9 (4): 253~262 (in Chinese with English
abstract).

Hao Shisheng, Liu Guangdi, Huang Zhilong, Gao Yaobin. 1994.
Simulation models for primary hydrocarbon migration. Acta
Petrolei Sinica, 15 (2): 21 ~ 31 (in Chinese with English
abstract).

Jia Chengzao. 1999. Structural features and petroleum accumulation of
Tarim basin, northwestern China. Xinjiang Petroleum Geology,
348~357, 20(3): 177~220 (in Chinese).

Jia Dong, Lu Huafu, Cai Dongsheng, Chen Chuming. 1997.
Structural analyses on the Kuqa foreland Fold-thrust belt along the
north margin of Tarim basin. Geotectonic et Metallogenia,'ZI
(1) :1~8 (in Chinese with English abstract).

Lerche I. 1990. Basin Analysis: Quantitative Models, Volume 1T .
Academic Press Inc,12~19.

Liu Zhihong, Lu Huafu, Li Xijian, Jia Chengzao, Lei Ganglin, Chen
Chuming, Wang Guogiang, Fan Xiangtao. 2000. Evolving of
structures in Kuqa rejuvenation foreland basin. Scientia Geologica
Sinica, 35(4): 482~492 (in Chinese with English abstract).

Lu H, Howell D G, Jia D. 1994. Rejuvenation of the Kuqa foreland
basin, northern flank of the Tarim basin, Northwest China.
International Goelogy Review, 36: 1151~1158.

Lu Huafu, Jia Dong, Chen Chuming, Liu Zhihong, Wang Guogiang,



% 6 3

U563 55 « B 7 T A I 4 0 T S8 BB AR AE 853

Jia Chengzao. 1999. Nature and timing of Kuga Cenozoic
structures. Earth Science Fronties, 6(4):215~220 (in Chinese
with English abstract).

Lu Huafu, Chen Chuming, Liu Zhihong, Jia Dong, Wang Guogiang,
Jia Chengzao. 2000. Structural features and origin of Kuga
foreland thrust belt. Acta Petrolei Sinica, 21(3):19~ 24 (in
Chinese with English abstract).

Lu Shuangfang, Zhao Mengjun, Fu Guang, Wang Pengyan. 2001.
Key factors of controlling on Kuqa petroleum system of Tarim
basin. Journal of Daqing Petroleum Institute, 25(3): 10~13 (in
Chinese with English abstract).

Tian Zuoji, Song Jianguo. 1999. Cenozoic structural features and
evolution of Kuga rejuvenation foreland basin of Tarim. Acta
Petrolei Sinica, 20(4); 7~13(in Chinese with English abstract).

Wang Feiyu, Zhang Shuichang, Zhang Baomin, Zhao Mengjun.
1999. The maturity of organic matter in Kuga Depression of
Tarim basin, northwestern China. Xinjiang Petroleum Geology,
20(3): 221~224(in Chinese).

Wei Guoqi, Jia Chengzao, Shi Yangshen, Lu Huafu, Wang Liangshu.
2000. Tectonic characteristics and petroleum prospects of Cenozoic
compound rejuvenation foreland basins in Tarim. Acta Geologica
Sinica,74(2):123~133(in Chinese with English abstract).

Zhang Baomin, Zhao Mengjun, Xiao Zhongrao, Xiao Zhongrao, et al.

2000. The features of the excellent source rocks in Tarim basin.

Xinjiang Petroleum Geology, 21(1): 33 ~ 41 (in Chinese with
English abstract).

Zhang Chaojun, Tian Zaiyi. 1998. Salt structure and petroleum of
Tertiary in Kuga depression of Tarim basin. Acta Petrolei Sinica,
19(1): 6~10(in Chinese with English abstract).

Zhang Jiliang, Liu Yi, Bai Senshu, et al. 1997. Petroleum and
resource of Tarim basin. Beijing: Geological Publishing House, 25
~31,44~73(in Chinese).

Zhang Shuichang, Deng Pan, Peng Yan, Xu Zhiming, et al. 1995.
Origin of Mesozoic and Cenozoic land crude oil and source rocks
evaluation in Luntai faulting uplift of Tarim basin. Xinjiang
Petroleum Geology, 16(4): 307~311(in Chinese).

Zhao Lin, Qing Shenfei. 1999. Analysis on the pool — forming
conditions of natural gas accumulations in the Kuqa Depression.
Experimental Petroleum Geology, 21 (4): 307~ 310 (in Chinese
with English abstract).

Zhao Wenzhi, Xu Dafeng, Zhang Chaojun, Zhang Yan. 1998.
Division of structural deformation sequences and the implication to
petroleum exploration in Kuqa Depression. Acta Petrolei Sinica,
19(3): 1~5(in Chinese with English abstract).

Zhou Xinxi. 2001. Pool — forming process and modes of Kuga
petroleum system. Petroleum Exploration and Development, 28

(2): 8~10(in Chinese).

Petroleum Migration Features in the Kuqa Rejuvenated Foreland Basin,

Northwestern China

HE Guangyu?, LU Huafu®, LI Shuxin®
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2) Dept. of Earth Sciencess Nanjing University, Nanjing,210093
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Abstract

The paper presents firstly the features of the hydrocarbon — expulsion of the major source rocks in the
Kuga rejuvenated foreland basin, northwestern China. The results indicate that while the Triassic mudstone is
the main oil source rocks, the Jurassic coal and lake —swamp mudstone are the main gas source rocks. And the
Keyi structure belt is the main source area of oil and gas. Moreover, the paper also presents the features of the
petroleurn migration in Kuga basin based on the study of the basin structure and gas distribution. There were
such two types of petroleum migration routines as faults, unconformities and sandstone in Kuga basin. The
unconformities and sandstone were the main lateral migration routines in which the oil and gas of the Qiulitage
structural belt and Northern Tarim Uplift migrated, and the faults were the main vertical migration routines in
which the oil and gas of the Keyi structural belt migrated. The migration time of oil and gas came from
different source rocks was different distinctively. And the migration power was mainly abnormal pore fluid
pressure. Finally, the vertical and lateral migration distances were also different, the former was about 2~5

km, and the latter was above 20~40 km.

Key words: Kuga;rejuvenated foreland basin; petroleum migration; Keyi structural belt
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