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Fig. 1 Distribution of main basement faults and

division of tectonic units in Zhu-3 Depression

2 WA E REE A

2.1 BIREFHRERENE
B = ) B A8 A AR AR 22 T R T - R R



116

I M BT 5 8 DU 240 M R

2014 4F

R N P T IR AP TR N TR R v R A AP
HE-BEA- A 1 3 A H 3 A B B L 52 e B
A 1R A b 5 R A P R DX R 36 17 T 3 A T |
{1 A ke S 3 U A T L S B OB T 2 4
SEORWT e . AR T SR A B I B Bl S AL AT

JA
W B | RHE yim| 3 # |
R| o || g [FEER B % kel
Bl oM [ (Ma) ===
¥ | REFEIHBH. B
I8 Ak T05-H1.90= i
k| i
% |
w| % |4 |’ %
T1015.
N
il 5 iy
5 T20
¥
sl | B
T40+
v ZN > ot e A
%T i T50 _ i Hfﬁ—
a| - G B %
£ 60 B IR fh
*®| — 1 % N
| e AL BB RS KK B
B - W TUEASEEE | g B
@
% T70+30.04
®|
| T714
el || =
- T80 it
i x —T81+ pul i
SHE ¥
i w T82 lzfl\
% 4] =
E3 e T90 &
T | 31
4% |
Tg—
R =R

LR M 7% 2 T B8] /s

P2 Bk =3 B A AU SR 4 R G Al

Fig. 2 Filling sequence and tectonic evolution of the Cenozoic in Zhu-3 Depression
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Fig. 3

Division of fault types in Zhu-3 Depression
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Fig.4 Planar pattern of main faults in Zhu-3 Depression
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Fig. 5 Profile of combined pattern of main faults in Zhu-3 Depression
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Fig. 6 The superposed maps showing source rock thickness and faults in Zhu-3 Depression
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Table 1 The relationship between the source rock thickness and thermal evolution and

the activity characteristics of major faults in Zhu-3 Depression
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Fig. 7 The relationship of fault and reservoirs in Zhu-3 Depression

JC B s DR BRI SRS T S W e L P A O - R
A7 (3 B 1D 57 LRI 224 DU FE i Iy e 8 T T A
iS00 A T e R B SR 7 400 e R T 2R % U R i) 2B
ARWT L 5 AT B B Wy B DA 5 I 300 1 J A 20 07 2R %F
kg E R AR b AR AR DD TR BT AR ST 5
Mo A T I 203 W7 3ty (O ol 7 2 0 I8 280 3
(B i bR T I8 RS W 2R S Y B — S Y L A ik ]
LAAE 1] _E % 12 e R L) £ 2 =R e

3.3 WIRENNHSAREEES

T W7 B 23 1l v DT 4R By A Ay 30 3 ek Y5 R B A
1) 725 50 AL I FLTE 30y s 0 v AR R A I
AR T RO T Bk = B H AT EL R A TR
3 = 2L LA DT 2400 8 A il SRR B I IBE TR T LT
G BT WA oAt o A SRR E K
IR T A Y 70 26 DAL F TR K24 30 06 1) M T A i
3 A E ™ S Bl A A DX 4 7 AR MR A Tk A A
(1% P A L o 0 2 3 o T 4 PN B SR D i A o R a2
B e (| T
3.3.1 #EHlurgey ] TR FEEFTZdALX
T R A A R A

FEM T LT 9 3 T W 28 T B i — o MG 1
UURE L BB THEMRIRADT . Z4F Bk
FW T W Al ) i B R 25 K UL T i
Mg, T T E N T 2 W24 B0,
475 ZhRp S R L K 3 AR 58 B R R AT LIRS
T 38 20 V5 R L PAD £ R 3 R ol G L 3 7 B 2L B T
AR R LT 2 R 2 B0 B L Ry il <9\ &2
XBERARME T . B3k =W HEE 8 A

W12 A B2 3T W R A A R R
i HH BT A o B T OH ETER =B Ok I b B A
A —F UL, ek =R R 2V B W19-1 3k B (&
7) s 32 BT R 0 2L R e 40 e e B R SRR TR L AE S
B AT T W e 7Y 3085 b e il e 7R SR AL IE L T
DR 5 TR 7 A 9 O A BR VT ZH TR R T R R b Y R
UG, 7E S VL2 P WL 1 W s A R AR i . 2 2 &
SHAEN N LS E W E T WA IR KA R R
KR
3.3.2 WITs P KA gk RO E ST AL R b A R SR
KX B @ ey £ EiE A8

35 T %) B 30 et J Uiy 47 v S0 R0 6 30 349 A ) AR
W Ak AR P B 45 1R TR S A (R, S B, 2
AR B R S B AR WY L A I Ak 2R PR T BT T 2 B s b Ry
M1 B A A R R TR S B BRI RS )R
T B AP AN T i B [ a2 B8 & R i
(R A B R SR X A VR ) A R B ) S T e A
LA RO L I BR =R T S AR B A bR b
s BN T = IR TE B VR T D T R 2 1 2l 3]
rpOBT TR I L 22 A B R S B AT S 2R AR RE IR R L R
BTS20 32 7 S S I ke WL5-1 3k A9 9 /< 32

Y

Ty SR
4 A M ek X S

3 3 6T B = 380 6 DI SR A R JHG i SRR ) 45
VR 20 25 AR SR BB BB OT R T A F
DX T L R AR T A R R H B

A M) B R DX — « R =  WB7 aih UR UR RA



122 I M BT 5 8 DU 240 M R

2014 4F

H 3R By T W 4l B A UL S i L2 L RS
BEA A . WEIEIN hy BR = TR 24 Sk T B B 3 B
5 RE R R T LRI SC A ALB MR DR
MR IR A Wi R 38 TR IR =M A8 T
Z RS W72 P8 A, 2 A AR S BRIE S Bk — R
W S PG B W19— W14 X B A i < 3 B 4
FRE R I X R 30 2 A 52 3 A, & 3005 vl e I
i B RCT 7 05 o i 2R = P T R AR BT T B DT B
JEE T K ORI SC B R 21 958 U5 T TR 5 5 0k 3
R ] B 06, OB J2 5 O B D SR I RE RS SRR O A
Flo B UL 58 A R Bk = R 8T 24 7R B TR R L4 i <
A RENURM . I EIES T 5k =M
Wi AR BRI T W10-9 M ik, F Tam W kAT T4
PRCTEBRVT A ARAT 1 i 7™ 5 JB0 Vit 6K & 0 76 B 1 20 3K
T RIREAI . WESL T AT X% X B e 4% 1 1)
N BFFEIA R, W10-8 . W19-6 M1 W AKX T4
A5 Hbs.

A B X s SC U AL 3 0BT B AT R A
X . Xz KT EW R NW [ i 1 fift 52 Wr
Z4F0 NE [ FU A R W2, ph 15 7 2 6 L
LRI VAR T RS SRR P NS GRS
KA BIOLE W R A G S 2L, DL W R
2 A TR 11 P A 32 22 Sy W e P o O e B ), A
12 X8 T 0 B R IR A R — e IR H R T
K Z sy = M m Gz X a R AT A s
U1 70 2% () 30 EW  NWJia] rf 30 0 16 309 3 W {1 IR
HEATERMREHM R EE., ZX B0
Y36-1-1.Y34-1-1 % 76 Bk 7T 41 R ER Vg 41 34 0L 31 |
AR R . BRI XX Y34-2 KA Wk
3 EL A R 0 el B R T SR, T OE R R = 4k
b7 R 2 XA 1 AT — YR S

A ) R DX A = B U R 0 PH YA A B
ARG T . ORE A0 I X L R R % K R TR
HZ 2%k —m Wi 4w c B A B & BRI,
SCE MG A Tz K 0 R R R R L
BRI 2 R RD A A T S R R R 5 R
P R i RS 8 B X A Hah s B aE o
22 AR R S I 3 B 2% DX LA A R e A A
H FTIZ X2 & B0 A I 1 B gt it o 2R =M A 2 B
T HL TG Y 300 A2 4. ARIXAY Y33-1S.Q17-2 %
B 7 T BB A — 2 B0 R b

(DR =MhFEF 2R E NE [ B W 2L, i

EW i) b 301 7 A 8 8T 28 F0 NW fia 1 300 5 20 11
Wrsd 55 3 R BT 8P T 4 5 B 2 2R R
A7 20 CPAR S 3o fR A 4 Bl T AL ol
A Y FIE BrEAR A G AEAR 3

(2) B = 34 I3 VB 24355 2l % i AR L ds B L R AR
A BRI PE VR o USRS S 1 AR e 1M B
Ay Be FCAR IR A A G L BT 2R Bl 45 ) TRl P Y
TR 2 W 2T 2 BR =08 B i S R A R Y
AT F XA S 4T PR S0 A R 3 3 B SR o S i
A DX = i Y T 2 FS 0 .

(D LRA I - Bk =1 Wy 2l U= R 4
A 3C B TUTRE G 35 W7 i L BT o o A B VAR o7 o ¢
LT R AL) 38 O BR = 38 B = KA Al U XA

£ % 3 ik ( References)

C1] skimwd), H 25, X858, 46, SRV O 2 VS 38 SC B B 1M BA B A 34
SHCR M A [T o B L oah <, 2009, 21 (5): 303-307.
[ZHANG Yingzhao, GAN Jun, DENG Yong. et al. Hydro-
carbon plays in Wenchang B sag and its surrounding areas, the
western Pearl River Mouth basin[J]. China Offshore Oil And
Gas, 2009, 21(5):303-307. ]

(2] HZ. kD055 BRI O ZH P SCE A MBEHIERR
ARAEEERR R SH I m )] & E A, 2009, 21
(6):367-371. [GAN Jun. ZHANG Yingzhao, DENG Yong.
et al. Main controls over Palacogene natural gas accumulation
and its exploration direction in Wenchang A sag, the western
Pearl River Mouth basin[ J]. China Offshore Oil and Gas,
2009, 21(6):367-371. ]

(3] ZBTT:. 208 W i 28 4R, 45, e VB b 35 R i i 2% 43 b 43 A7 55 7
AEEIMI. b a0 BH2E IR AL, 1997 44-126. [GONG Zaish-
eng, LI Sitian, XIE Taijun, et al. Continental Margin Basin
Analysis and Hydrocarbon Accumulation of the Northern
South China Sea[ M]. Beijing: Science Press.1997:44-126. ]

(4] AR RIS, ZRIL D b Bk =M ik =0T 1
MR 5 & . 1997,24(6) :21-26. [ZHU Weilin, LI Mingbi,
WU Peikang. Petroleum system in Zhu [lI depression of Pearl
River Mouth Basin[J ], Petroleum Exploration and Develop-
ment, 1997,24(6) ;21-26. ]

051 X/ akimud, H 2. SCE B I ik 3 208 1 80 &% 35 0
AR R [T, W7 Bl A<, 2012, 19(5) £ 564-567. [DENG
Guangjun, ZHANG Yingzhao, GAN Jun. Pulsating tectonic
evolution and its relationship with hydrocarbon accumulation in
Wenchang B Depression [ J]. Fault-Block Oil & Gas Field,
2012,19(5) :564-567. ]

[6] sRiMEBRAEZR ZFHW, . FRIL O HSCE B IUFE &R 1
USRS IE 5 A BRG], A7 925 b BT, 2011, 33(3)
297-302. [ZHANG Yingzhao, CHEN Zhihong, LI Xushen, et
al. Petroleum accumulation characteristics and favorable ex-

ploration directions in Wenchang B Sag and its surrounding ar-



%3

ZEWE S A L R TI TT A H  = 34 I T R AT 5 T SR

123

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

eas, Pearl River Mouth Basin[ ] ]. Petroleum Geology and Ex-
periment, 2011,33(3):297-302. ]
HEVB U AT G ME L MR 21, 4 RV 11 24 R R VAL R A B
SR A% L) ] K 9K M T 2%, 2009, 20 (3) £ 384-391.
[CUI Shasha, HE Jiaxiong, CHEN Shenghong, et al. Devel-
opment characteristics of Pearl River Mouth Basin and its geo-
logical conditions for oil and gas accumulation[]J]. Natural Gas
Geoscience, 2009,20(3);384-391. ]
o] G S DR R 21, B SO L A RV AR AL BR VL 1T 4 i A= Ak
iz R L R L) . b B BT, 2012, 39 (1) - 106-118.
[HE Jiaxiong, CHEN Shenghong, MA Wenhong, et al. The
evolution, migration and accumulation regularity of oil and gas
in Zhujiangkou basin, northern South China Sea[ ]J]. Geology
in China, 2012,39(1):106-118. ]
TR, A i, BTG . B VL 0 4 b ke 111 440 W3 2 7% A 36 AR A
AR S 3 X A [T ] RAR S st 3R B %, 2013, 24 (3) .
566-573. [MIAO Shunde, XU jianyong, YIN Binhao. Inverted
tectonic characters and prediction of potential area in Zhu-3
Depression of Pearl River Mouth Basin[ ]J]. Natural Gas Geo-
science,2013,24(3): 566-573. ]
KA BRI T At VG S g U SR il AR R E 5 R
CJ0. A M Bk P 20 38 9%, 2012, 47 (5) . 786-794. [ ZHANG
Yingzhao. Hydrocarbon pooling characteristics and pooling
patterns in the south fault belt, West Pearl River Mouth Ba-
sin[ J]. Oil Geophysical Prospecting, 2012,47(5):786-794. ]
Lede, FAE RN LS. BRTC T S0 ER = 0 I 07 2 R AE B L
X i A8 9 1 4 ) A FH (D). A vl 52 36 b 5T, 2008, 30(5) : 460-
466. [JTIANG Hua, WANG Hua, LI Junliang, et al. Fault
characteristics and control on petroleum accumulation in the
Zhu Il depression, the Pearl River Mouth Basin[ ]J]. Petrole-
um Geology &. Experiment, 2008,30(5):460-466. ]
PRE2 . 2 5. BRVL O 7l B 11 B I 23 28 200 R 3 A AR LT . R
HBIL TR 2 M- [ AR BE 2 . 2008, 35(3) : 309-316. [CHEN
Jun, XU Guogiang. Type and distribution characteristics of
the faults in the B depression of the Zhujiangkou basin, China
[J]. Journal of Chengdu University of Technology(Science &
Technology Edition) ,2008,35(3) :309-316. ]
BHE Wi R Sl SR S Bk T ], sk AL A2, 2002, 27
(6):750-756. [LUO Qun. Fault controlling hydrocarbon the-
ory and petroleum exploration practice[J]. Earth Science-
Journal of China University of Geoscience, 2002,27(6) ;750-
756.
SEFEF: BT SR L. A W 20 W U 1A A AR A i
i 7 LD 0. A 2 4 . 2007, 28 (4) £ 1-10. LGONG Zaish-
eng, CAI Dongsheng, ZHANG Gongcheng. Dominating ac-
tion of Tanlu Fault on hydrocarbon accumulation in eastern
Bohai Sea arcal[]]. Acta Petrolei Sinica,2007,28(4) :1-10. ]
Tapponnier P, Peltzer G, Armijo R. On the mechanics of the
collision between India and Asia[ M]. Oxford: Blackwell,
1986:115-157.
Hive. rGAL I G &G XA R F R H R i & X
(V. A5 KRS H T, 1988,9(1):22-30. [RU Ke. The de-

velopment of superimposed basin on the Northern margin of

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

South China Sea and its tectonic significance[ J]. Oil & Gas
Geology, 1988,9(1):22-30. ]

Hall R. Reconstructing Cenozoic SE Asia[ G]. Geological So-
ciety Special Publication 106,1996:153-184.

2 ST ARG AR L B E WL 4 Pl 9 I R K il 2 A A U BB
B3l Sy Bt B 10Ma DU i i = L) . BE 2258 4, 1998, 43
(8):797-810. [ LI Sitian, LIN Changsong. ZHANG Qiming.
et al. Episodic rift of continental marginal basins and tectonic
events since 10 Ma in the South China Sea[ ] ]. Chinese Sci-
ence Bulletin,1999,44(1) :10-22. ]

WA, A5l XA 3 AR AT LML b at s Al Tl AL,
2002. [ DAI Junshen, LI Li. Structural Analysis of Oil Prov-
ince[ M. Beijing: Petroleum Industry Press, 2002, ]

(NI TEEY Ny NI N 13 ) Y (SR O R et/ @ g > 4 ]
ML A K R B AR B E L, 2000, 24 (4) : T1-74.
[FU Lixin, WANG Donglin, XIAO Yuyong, et al. Effect of
tensional faulting ot secondary migration of hydrocarbon[]].
Journal of the University of Petroleum, China ( Edition of
Natural Science),2000,24(4):71-74. ]

SIER LTk AR . R TR VL I A M TR = B O U
RAHF 5 (1], 52 % H R L 2011, 33 (4) : 392-400. [NEI
Fengjun, JIANG Meizhu, LI Sitian. Petroleum migration
system in Zhu [l Depression, Pearl River Mouth Basin,
South China Sea[]]. Petroleum Geology and Experiment,
2011,33(4) :392-400. ]

Allan U S. Model for hydrocarbon migration and entrapment
within faulted structures[]J]. AAPG Bulletin, 1989, 73 (7):
803-811.

Prestholm E, Walderhaug O. Synsedimentary faulting in a
Mesozoic deltaic sequence, Svalbard, Arctic Norway: fault
geometries , faulting mechanisms and sealing properties[ ] ].
AAPG Bulletin, 2000, 84(4):505-552.

AR X GE AT R AL SR T R0 gl 0 W AR v il R
A A FH LD JROR 4o e 4 5 5 0F 5 2011, 30(2) + 6-11.
[LI Chunrong, LIU Hao, XIN Rencheng, et al. Dominating
action of Tanlu Fault activity on hydrocarbon accumulation in
the southeast of Bohai sea areal[ J]. Petroleum Geology and
Oil field development in Dading,2011,30(2):6-11. ]

AR TR TR B AR, A ALV At KT LA 3 R AE B
AR LT ] A % 4R, 2012, 33 (2):195-202. [ LI
Chunrong, ZHANG Gongcheng, LIANG Jianshe, et al.
Characteristics of fault structure and its control on hydrocar-
bon in the Beibuwan Basin[ J]. Acta Petrolei Sinica, 2012,33
(2):195-202. ]

A T 7 R SR A 3 T Bk =M v W 2O W
AT AL B e A B ()] i R, 2013, 25(5) 0 9-
14. [ZHANG Yingzhao, GAN Jun, LI Hui,et al. Strike-slip
deformation mechanism and its petroleum geology significance
along south fault in Zhu [[[ depression under extensional tec-
tonic setting[JJ. China Offshore Oil & Gas, 2013,25(5);9-
14.]

TR FBRAM 20 L, A5 Bk = M) I 2k = 97 08 LT 1k
HXF PR L IR i T . A i 2 4. 2012, 33(5) . 807-



124 I M BT 5 8 DU 240 M R 2014 4F

813. [LEI Baohua, ZHENG Qiugen, LI Junliang, et al. For- (297 5,25k N] PN T, 45, Bk = 3 Ba 1  5 B o VR 9% TR
mation and evolution of Zhu-3 south fault and its control on LT AR HL B, 2011,25(6):1121-1130. [FU Ning, LI You-
the depocenter shift in Zhu-3 depression, Pearl River Mouth chuan, SUN Jianxin, et al. Recognition of oil source and
Basin[]J]. Acta Petrolei Sinica,2012,33(5):807-813. ] source rocks in Zhu [[[ Depression[ J]. Geoscience, 2011, 25
[28] Ak, £, RIS, BRIL I 4 H Bk =3 i am <Ol 5 (6):1121-1130. ]

SR LT ). A il 5 K 9K Ak BT, 2009, 30 (3) : 275-286. (300 #hoprid, s K, 25 B, 46, Bk = M) B B0 e 3l < is R IF 5
[JIANG Hua, WANG Hua, LI Junliang, et al. Research on L1, AR 571 & ,2000,27(4) ;41-44. [ XU Xinde, HUANG
hydrocarbon pooling and distribution patterns in the Zhu-3 Baojia, LI Li, et al. A study on the migration and accumulation
Depression, the Pearl River Mouth Basin[ ] ]. Oil & Gas Ge- of oil and gas in Qionghai uplift, Zhusan depression[ J]. Petroleum
ology. 2009,30(3):275-286. ] Exploration and Development, 2000,27(4) :41-44. ]

FAULTS IN THE ZHU-3 DEPRESSION OF PEARL RIVER MOUTH BASIN
AND THEIR CONTROL OVER HYDROCARBON ACCUMULATION

LI Hui', CHEN Shenghong®, ZHANG Yingzhao’, NIU Cuiyin',

ZHANG Kunkun', YE Qi', HU Gaowei'
(1. Research Institute, Zhanjiang Branch of CNOOC Ltd. , Zhanjiang 524057, China;
2. Research institute, Shenzhen Branch of CNOOC Ltd. , Guangzhou 510240, Chinaj;
3. Exploration and Production Department, Zhanjiang Branch of CNOOC Ltd. ,Zhanjiang 524057 ,China)

Abstract: The Zhu-3 depression of the Pearl River Mouth Basin is a stretching petroliferous basin beside
the continental margin of the northern South China Sea. Controlled by the tectonic stress field, three peri-
ods of faulting activity characterized by three types of fault have been recognized. From Paleocene to early
Oligocene, early rifting faults were developed in a direction of Northeast. From late Oligocene to early Mi-
ocene, middle strike-slip extensional faults were formed in a direction of approximately East West. And
from mid Miocene to present, late strike-slip extensional faults were developed in a direction of North-
west. According to the distribution of the main and secondary faults, there are four combination styles in a
plane view, including parallel, pinnate, en echelon, and broom-like. In section, there are three combina-
tion styles, including ‘Y’ like, stair-stepping and negative flower-like. Fault activities have significant
controlling effects on hydrocarbon generation, migration and accumulation in the Zhu-3 Depression. Major
faults control the distribution of hydrocarbon generation sags and the thermal evolution of source rocks.
Fault activities generated various traps of hydrocarbons. The long-term active faults provided major path-
ways for hydrocarbon migration to shallow reservoirs. Zones with major faults are the most favorable areas
for multiple reservoir formation. The step-fault zone on the northern slope of the Wenchang A sag and the
anticlinal belt of the Qionghai uplift and Yangjiang lower uplift are the most favorable areas for hydrocar-
bon migration and accumulation.

Key words: tectonic evolution; fault system; rift fault; hydrocarbon accumulation;Zhu-3 depression



