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Characteristics of Tectonic Evolution and Distribution and Enrichment
Patterns of Oil and Gas in the Chinese Marginal Basin
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Abstract: The Chinese marginal basin is located at the most active Cenozoic era, which is formed by the interaction of Eurasia,
India-Australia and the Pacific plates, and its southern marginal basin is still subjected to the impact of the South China Sea
cracking and expansion and many other factors, so the rift-depression double-layer structure basins have formed, which have
different types, such as extensional or composite strike-slip-extrusion type. The sedimentation has filled in the basin, which
is mid-deep lake face strata and hydrocarbon source rocks in the early phase of the Paleogene rift Valley, coal-bearing strata
and hydrocarbon source rocks in the late phase of the Paleogene rift, and marine strata and hydrocarbon source rocks in the
Neogene depression, which has laid a foundation for oil and gas formation. Due to the impact of the regional geological setting,
the characteristics and thickness of the marginal basin crust has gradually graded features from the continental margin area to
the deep ocean basin area. The basin subsidence deposition center has gradually migrated to the deep ocean basin, which results
in the terrestrial heat flow and geothermal field increasing gradually to the ocean basin, coupled with the space-time mutual
coupling configuration between advanced new tectonic movement and source supply system, which ultimately controls and
restricts the law of oil and gas distribution and enrichment in marginal basin.
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Fig. 1 Depth variation of the Moho from land to sea of Chinese
Marginal Basin (Modified after CNOOC, 2008)
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Fig. 3 Basic characteristics of the rift - depression double-layer structure of Chinese Marginal Basin
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Fig. 4 The distribution of Chinese marginal basin and the distribution law of inside-oil fields and outside-gas fields (Modified after CNOOC, 1999)
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Fig. 5 Tertiary subsidence-sedimentary center transfer from southwest to northeast of Bohaiwan Basin (Modified after CNOOC, 2008)
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20 B Al K F PR RAFR)

2014 #F

I1T e/~ i 0 3 B A e T 0 B U R AR S M
B/~ MO JRR A AL | > B2 TR I e o e AL i 2
IR

AR v L A A A DB I 7 % 00 67 2 b ik
ARSI A o M B I R TR U
TR AT 430 3 b2t 24290, H S R A
A MR, RIVAS (5] s 30 249 S 2 P (9 DR DR,
HOTBE B R 5 (] W7 B 2R e~ s 5, 1Y)
TERE IR A DU ol 3 SR ) Dy~ M SRS, i
JE I e — Bef Ry d6 ) | Rl T2
Bl K= iR AU R st B, HORR O TR SR IR
DURUMI AT REDLRERCTR | DURREUR , (H)5 ARG T,
SRR 1 A2 R e s 2 A2 R P R
ORI S TR B P R FL

H [ 23 TS A A R A U 6 2% 9 BB 4 5
FE 24733 ok R R ey R R R, AR
5 [T R A i B PP A STl PR IR BTN
. 22RO IR R A U Sk AU R 22, a2
AR A B AU o AR AR A L S
L, TE AR R A R v A R R B B, A7
AE BT I MGG T 1 A 3] A SRR o e R
TR AR KR 2R A IS AS LR BT T 2Rt 22, HAY
BOR MU T Pl P BC L, (324 O 1k e BRI A
AN g FUR D, AR AR 45 I 7 st 2 i
L6 31 %385 7 M TP ~F b S T 6 4 i 1) DBy 2 AR R
BT, AR R W EE 2 W R S0 DO R ST SR A =
R, S I A ZE . SRR S AN R BT A
b AR T A A VTR R R BRI L HUTT L i K 5E M B
FIBRIT G Mo YT MR 25, T 28 1 DX ot i 2
i, NIRRT T IF 4R DX PE AR T, T8 32 1 I 1a] A K
P AR HT, TURR (B Wik 20 Ma 2647, HoJm #H-H32
DUBL ARWAR , 0 T i IR P Al s 2B )
VAL B I SRR IR 5 2 A B . R,
Xt Tt R H SRR AT B A KRV T PR, AN BB IR BT 2R
B FARIFIE
33 ZiRAEHER “WBIMNR REIHERNE

Hh P Gk A e T AR A R T i e B e i
R 58 R R R T L, M 5% DX 1] PR SR K T
X, HHBTEVE o e e 5 B2 13 LA 3 1 a8 A2 Uk o
AR L, N2 XSO ST SRR IR S A I 2R PR o
FANY 22 5, SEOX SR Bl A B
AR (T 4) Rl S A LR O ST TR IR A2 P

P DAY R o 4L 5 55 0 22 SR | D R ) 236 S
ﬂ]:IJ é"\] [38-39] o

TEITRESEIX (GBI R i1 G Rl ALK 1) i N
HoFE R, J& T i e s s Y R 1R 5, L DORR
FESIBL SR AN, B BRI I 42 Rl AH B
BN B, B 22 T AR 48 B DURRAR X, JE L T LA
BRI P TR TR i 10 28 (O3 IR 1 28 il o 2
HUPSS/ VS WIVEERE Y SIS L )| P i i 2 P i
e R, HAE AR A bl R IR S Z s D
S BT il % P A B 2R PR X Z U T LA
T RN SR X, A £ i 22 A
HE L BT AL B AR 22 b Ll AR SR, X 2 T LY
SRR A X B AR A % B Bl 2k N A TR K X Y
TR

T O Il 300 5 4 i 2% S0l Tl 35— 2 TR UK
DX, BIRIK Rl 5 5 G R T P 3 A 0o 9 DX, o T
HUEH 7 1 Joi 38 A2 Dy 1 ol a9 78 s e P e, K
b 58 VR RE D JRE DR, 2 b DO AR T SRR R, M
e 1480 o o B 14 0 AR s JRCRE R, D 5 B 48 U=
KA AL S 2 R, eI B I B LA R I
TR, PR, G20 il 2k bl AN SUFE TR 3R B e )
i JE5 e 1R B T AR S R R A, i
K OGRS B B AR R TR, Iz 5z IX
o M R B R Ml A Y R IR, e A B0 il
IS WENCE PN/ SaWIE UM R CE S
LR B . A A A G i £ X A1 1) 2K T 4
M BRYT I 2 M T 70 | SHUAR R A M g T AN 7 BT A
M A, 3X U il 2 APl b X T R AR R IR
FORHR BV, dEmiA B T LR R KRR AN &
(I il A & U AR X

44 it

(1) o [l iy 5 T 2 32 RO A e, BT JEE— IR
ARSIV Al B e RSP P AR R = R AR AR FL AT AR R
DR A 18 75 55 B sk 3 g 2 25 RS 2%, R IXC
I3 G A M R R B R R IR A i o i 2
SO, BRI MSEN T A S0 AN RIS 2 i
TR A ) 2 oA B AR R

(2) H 3 T b i 2 Iy 1 R U kA T
G ST AT R e AR R i AL B B o 2 b R AR 2
Fey ) T2 phy B = (45 AR | IR S0 R i



24

K AR, F P EBGEERMEIFNE BALSH G EE 21

JE RS BB IR T JE AR T EAN N, TR T BT
W I — Rl e U= 2 A T I — i 4 o 9 — 4
b = R4 12 B A, BE T A 29 1
IR RS 18 TR 5 2 A AL

(3) T E g A A A A ARl
2 Bl R I DX 1) R K o 3 — T 2 DX Ml 58 1 S i
12878 M 58 TR T T PO A, LA R SR DT K
W I B0 G A A o, AR A W 2 e A
QHESEEA CIRITNE ST 2 SRV ING 2 JEQ RV SErE A RS
¥t , IREERIFIHRIZ) 1 AN s R R

(4) AR5 Hh I s T F st i AR AR OB L e
WRERAE RS R, PR IS 2 s I Ia R 73 o 3 Fh
SR, E LA 2 A W A U RS I AR S D
o BT TRPEAT  BEIEHA PR R IR IRA A LR A
Fu AR ROR, SR X R B AR 3
BRI, PRI 29 T G0 2 Il U R
A BB S il e SRR

(5) [ S 23 M ok RAT W48 2 8 9 U=
HLAEHE , (H 22 LG0T RE i Hh i)~ b 2T ml
LR S B A B R G 5 W AR KR MR B
FAAE R R AT AP RIS e 1 DR = sy <
HERI AT AR

£7% 3k

[1] Karig D E. Origin and development of marginal basins in
the western Pacific[J]. Journal of Geophysical Research,
1971, 76 (11) : 2542-2561.

[2] Tapponnier P, Peltzer G, Le Dain A Y, et al. Propaga-
ting extrusion tectonics in Asia: New insights from simple
experiments with plasticine[J]. Geology, 1982, 10(12):
611-616.

[3] Tamaki K, Honza E. Global tectonics and formation of
marginal basins-role of the western Pacific[J]. Episodes,
1991, 14(3) : 224-230.

[4] XAk, b E R Y SR AR AELT]. HBRY) IR 22
2002, 17(1): 1-12.

Liu Guangding. The characteristics of geophysical fields
on the China Seas[J]. Progress in Geophysics, 2002,
17(1): 1-12.

(5] ATRdnl, 22U, PRSP 30 2 06 4 i (9 4 5ol A
B 125 5] HAFRTZ, 2000, 7(3) : 203-213.

Ren Jianye, Li Sitian. Spreading and dynamic setting of
marginal basins of the western Pacific[J]. Earth Science
Frontiers, 2000, 7(3) : 203-213.

(6]

(8]

(18]

FREEAE, B, B te. t i ik g 42im 7y sA00. B £
MHL, 2013, 34(4) : 375-377.

Kang Yuzhu, Ling Xiang, Chen Xinhua. Petroleum con-
trol patterns by structural systems[J]. Xinjiang Petroelum
Geology, 2013, 34(4) : 375-377.

FRFETT. R g AU 1 2 4 3t 3 B 55 il UR AR M.
Jent: B AL, 1997,

WA, B 4EZE, R, 45 miE AL R4 AR T
FEAAE]. B HAAR L 1994, 37(1) - 27-35.

Yao Bochu, Zeng Weijun, Chen Yizhong, et al. The
crustal structure in the eastern part of the northern margin
of the south China Sea[J]. Chinese Journal of Geophysics,
1994, 37(1) : 27-35.

Tt /NG, JE A, SREHE. r TR ARG A A B P —
SERI0N. Bl 2000, 45(15) : 1660-1665.

Yan Pin, Zhou Di, Liu Zhaoshu. A crustal structure profile
across the northern continental margin of the South China
Sea[J]. Tectonophysics, 2001, 338(1) : 1-21.

T T IR M B A A R R B A B R
TP e s (1. o it < (BT , 1997, 11(6)
389-397.

Wang Shanshu. Petroleum geological characteristics
of half-grabens and oil exploration and development
strategy in oFfshore China[J]. China Offshore Oil and
Gas(Geology) , 1997, 11(6) : 389-397.

E. b E R AR A A ARG B M. b5 Al
Tolk i At 1997.

R I, ERE WA M. dE T A Tl R
t, 1997.

WRIC R, WA A: , VRS, 45, BRVT I 2 R 30 5 =
FIMHIE R IM. Jbat: BT R, 2003.
AABAR, SR, W/, S5 g A I Rt 0 4 4
R HBEIMI. J63: Al L kL, 2007

o e, X, Whok 8, 55, R LR 2 A <
HiST K SR AT s M. JE3T: Al M, 2008.
SRZE, GRS, SRR BRYT I S0 7 B AR A S 4 K
SUR SRR XX TUAR I S (7], shaskopls 5 R
i, 2012, 34(4) : 30-35.

Zong Yi, Liang Jianshe, Guo Gang. Characteristic of fault
activity in Wenchang Formation of Panyu Low Uplift,
Pearl River Mouth Basin and its influence on sedimenta-
tion[J]. Journal of Earth Sciences and Environment, 2012,
34(4) : 30-35.

FRRETE. v T v S A T M 3 5 Sl A AR
FRLI. A5 RARTHST, 2004, 25(2) : 133138,
Gong Zaisheng. Neotectonic movement and hydrocarbon
accumulation in petroliferous basins, offshore Chinal[J].
0il & Gas Geology, 2004, 25(2) : 133—-138.

LS AT S M, Wk B, S R T AL G0 Sk 4 5



22

0 i B i K F R (A RFHFR)

2014 #F

[20]

[22]

[24]

SRR L FZRUCA KB RIED] KR HERF,
2008, 19(1) : 41-48.

Ma Wenhong, He Jiaxiong, Yao Yongjian, et al. Cha-
racteristics of tertiary sediments and main source rocks,
northern South China SealJ]. Natural Gas Geoscience,
2008, 19(1) : 41-48.

o] G, BWRIELL, Wik 8, 45, ma LR 2 A i <
E RN 2R B s B AT RELT]. R AR R R
2008, 19(1) : 34—40.

He Jiaxiong, Chen Shenghong, Yao Yongjian, et al. Main
genetic types of 0il & gas and characteristics of their accu-
mulation and distribution in north Marginal Basins, South
China Sea[J]. Natural Gas Geoscience, 2008, 19(1):
34-40.

o] M, WRIMELL, XRS5, R T vl % Xt o
5l A0s RO L], PE RS AR e e HARE
Zhi, 2008, 30(5) : 91-98.

He Jiaxiong, Chen Shenghong, Liu Hailing, et al. Geo-
logical characteristics and the law of formation of hydro-
carbon migration on accumulation, northern South China
Sea[J]. Journal of Southwest Petroleum University: Sci-
ence & Technology Edition, 2008, 30(5) ; 91-98.

o G, WRBEL, XIS, 45 BRTL D 43 i = MG
We— 7 BRI AR AR RN 2 L R R IR . A1
24, 2009, 30(1) = 16-21.

He Jiaxiong, Chen Shenghong, Liu Hailing, et al. Natu-
ral gas genetic types and source rocks in the northern slope
of Baiyun Sag to Panyu Low Uplift in Pearl River Mouth
Basin[J]. Acta Petrolei Sinica, 2009, 30(1) : 16-21.
o, Th3C%, WUAHE , S5 AL B S A L R AR
SORHI S K R (8] 255 FR S E D], Hh
2011, 38(1) : 145-160.

He Jiaxiong, Ma Wenhong, Zhu Youhai, et al. Integrated
identification and determination of genetic types and ac-
cumulation time in the marginal basin of northern South
China Sea[J]. Geology in China, 2011, 38(1) : 145-160.
WADL S, A 5% 5. 10 T 4 il O SR AR B R I R 52
B FRARAL —— R BV I A K B 40 JE AR T
PELT. A2ih244R, 2001, 22(1) : 1-5.

Hu Jianyi, Niu Jiayu. The further deepening of oil-gas ac-
cumulation theory and exploratory practice of Bohai Bay
Basin[J]. Acta Petrolei Sinica, 2001, 22(1) : 1-5.

IR, B, Y, S S A SRR S
A5 ). BT 5, 2013, 34(2) : 140-144.

Li Xin, Li Jianzhong, Yang Tao, et al. Oil-gas exploration
status and future targets in Bohai Bay Basin[J]. Xinjiang
Petroleum Geology, 2013, 34(2) : 140—144.

BB, 4R, AL, 45 AR ILHR DK T A A DXl <
T IS 3 A L], A, 2008, 13(2) : 1-8.

[28]

Zhao Xianzheng, Jin Fengming, Wang Quan, et al. Oil
and gas reservoir formation and distribution in sags of
faults depression in Huabei exploration area[J]. China
Petroleum Exploration, 2008, 13(2) : 1-8.

BT IE, & XN, AL, S5, i A T e e A SR it 2
W SN —— LA 125 3t 3 v 30 B R — 3 22 3
BN AR, 2011, 32(1) : 18-24.

Zhao Xianzheng, Jin Fengming, Wang Quan, et al. The-
ory of hydrocarbon accumulation in troughs within con-
tinental faulted basins and its application: A case study
in Jizhong Depression and Erlian Basin[J]. Acta Petrolei
Sinica, 2011, 32(1) : 18-24.

TR, s, MBS, A5, 235 U b AH D U BE
AR [ % W UM AR R TR AR SRR T D). st R
SR, 2008, 30(1) : 44-48.

Wang Guanmin, Gao Liang, Lin Xumei, et al. High fre-
quency cycles and it’s control action to Lacustrine Shoal
Bar in the 4th member of Shahejie Formation in southern
slope of Dongying Depression[J]. Journal of Earth Sci-
ences and Environment, 2008, 30(1) : 44—48.

A T Wi A R A S B 1 2R E D] A
TR FIRBIER, 2000, 24(4) - 26-28.

Li Pilong. Accumulating models of petroleum and their
dynamic characteristics in faulted depression basin[J].
Journal of the University of Petroleum, China: Science &
Technology Edition, 2000, 24(4) : 26—28.

AT, 536 3C, REAT, 55, Wb 2 b B <OBE
SR —— LA 1 5 2 % PR3 B SR 191 0], A b 55 5%
HbJT, 2004, 26(1) : 3-10.

Li Pilong, Zhang Shanwen, Song Guoqi, et al. Forming

mechanism of subtle oil pools in fault basins Taking
the Jiyang Depression of the Bohaiwan Basin as an exam-
ple[J]. Petroleum Geology & Experiment, 2004, 26 (1) :
3-10.

Pe/NZE, AR, R, A5 b MR A0 R DX
R SRR SCHXICRRAR B D], 7522 AR
AR AR, 2012, 27(1) : 11-16, 22.

Pang Xiaojun, Li Jianping, Wang Guanmin, et al. Char-
acteristics and controlling effect of fault activity of Paleo-
gene in Shinan area of Bozhong Depression on sedimenta-
ry facies[J]. Journal of Xi’an Shiyou University : Natural
Science Edition, 2012, 27(1) : 11-16, 22.

T, W, A, S P EZRES R AR AR A B
W 23 M DR T B o R A o P R —— LA R34 B
ARE M A B A PRI, 2007, 19(1) : 39-45.
Yu Xinghe, Jiang Hui, Li Shengli, et al. Depositional
filling models and controlling factors on Mesozoic and

Cenozoic fault basins of terrestrial facies in eastern Chi-

na A case study of Dongying Sag of Jiyang Depres-



24

K AR, F P EBGEERMEIFNE BALSH G EE 23

[33]

sion[J]. Lithologic Reservoirs, 2007, 19(1) : 39—45.
X, BN , BXPH , 25, i AH T 2 i =R s
1 PRI 3R B oy AT AR (], A4k 1ih <UL, 2007, 19(2)
121-127.

Liu Zhen, Chen Yanpeng, Zhao Yang, et al. Overview
of hydrocarbon reservoirs controlling factors and distribu-
tion characteristics of continental rift basin[J]. Lithologic
Reservoirs, 2007, 19(2) : 121-127.

X, UGS 12 5 A Ut () RG], ek
Bl2i SIETEA, 2008, 30(1) : 1-23.

Liu Chiyang. Dynamics of sedimentary basin and basin
reservoir (Ore) forming system[J]. Journal of Earth Sci-
ences and Environment, 2008, 30(1) : 1-23.

=) ol ) 3 A0 T g LT T B ol R i A P 4
LT AT, 2012, 33(2) : 182-184.

Yan Bo. Structural transformation zone control of slump
turbidite reservoirs in Tanan Sag[J]. Xinjiang Petroleum
Geology, 2012, 33(2) : 182—184.

Xsz e, e v [l T 1340 B el il o 22 S R L],
AR, 2009, 30(1) : 1-8.

Deng Yunhua. Analysis on differences of petroleum type
and geological conditions between two depression belts
in China offshore[J]. Acta Petrolei Sinica, 2009, 30(1) :
1-8.

SKRIIAL, PRER , SRIGEAN, S5, TR v =T 4
Mol = AN A AR D] DU, 2012,
30(1): 1-19.

Zhang Gongcheng, Chen Guojun, Zhang Houhe, et al.
Regular distribution of inside-oil fields and outside-gas
fields controlled by source rocks and heat in China
Offshore Basins[J]. Acta Sedimentologica Sinica, 2012,
30(1): 1-19.

SRUIL, RABAK, KALZE, 55 “HMlN R B A 75
A EHTARI]. SO, 2010, 28(5) : 987-1005.
Zhang Gongcheng, Zhu Weilin, Mi Lijun, et al. The the-
ory of hydrocarbon genernation controlled by sourcerock
and heat from circle distribution of outside-oil fields and
inside-gas fields in South China Sea[J]. Acta Sedimento-
logica Sinica, 2010, 28(5) : 987—-1005.

ik Dy . IR R EOR0). A A R, 2012, 33(5):
723-738.

Zhang Gongcheng. Co-control of source and heat: The

generation and distribution of hydrocarbons controlled
by source rocks and heat[J]. Acta Petrolei Sinica, 2012,
33(5):723-738.

(=M

i {F, 1987 44, 5, BUK, Hdt
AREBEN, WM A, EENEA
T TS U PR B R A Y T AR

E-mail: zhangwei@gig.ac.cn

TSR, 1956 4F4:, 55, I, 1L
RITN, OF5E 08, WL, KR
TV b 5T 5 v S 2R A AR
f£. E-mail: Hejx@gig.ac.cn

Bl 32, 1965 4R, 5 DU, VP
KHN, BEFE BT, TL, KR
PR HB T TR IR SR L ER A A BT 5T
TAE. E-mail: wyan@scsio.ac.cn

SKERE, 1987 4F4:, 2, PUK, 1LY
JEP N, AR A, EENEN
i H BT S I R M IR 2R 9T T AR
E-mail: 419892286@qq.com

Z=BE BB, 1989 4F A4, @, WK,
L Ny N7 U N 1 B ol 1] 3 T4
F N F A TS R
Bk AL 2 #F 5% L AF. E-mail: Lixi-
aotang1989@sina.com

i KRR
TR L« http : //zk swpuxb.com



