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Genetic mechanism and hydrocarbon accumulation of polygonal fault
system in Jinghai Sag of the Pearl River Mouth Basin

Jiang Ning, He Min, Liu Jun,Xue Huaiyan,Zheng Jinyun,Zhang Qinglin

( Shenzhen Branch of CNOOC Ltd. ,Shenzhen ,Guangdong ,518000 , China)

Abstract : Small normal faults are well developed in the Miocene in Jinghai Sag of the Pearl River Mouth Basin and they
are characterized by close spacing, highly variable strike, limited trace length, small throw, steep dip, crosscutting and
polygonal geometry on plane view. Comprehensive study reveals that they are non-tectonic origin. A polygonal fault system
(PFS) consists of small normal faults formed due to periodical pressure release induced by shallow overpressure. The
overpressure is mainly caused by differential compaction, aquathermal pressuring and chemically driven volumetric con-
traction ( syneresis) due to rapid sediment deposition. During the Eocene and Oligocene, Jinghai Sag experienced lithos-
pheric stretching, followed by thermal subsidence in the Early and Middle Miocene, with the deposition environment
evolved from lacustrine-neritic facies to bathyal-abyssal facies. The poor development of growth faults which play a key
role in connecting the source rock of lacustrine-neritic facies and reservoir of bathyal-abyssal facies resulted in the ab-
sence of vertical hydrocarbon migration pathways. Polygonal faults are highly developed in the Miocene Zhujiang and
Hanjiang Formations in Jinghai Sag and can act as hydrocarbon migration pathways,thus are highly significant for hydro-
carbon accumulation during post-rift thermal subsidence.

Key words: polygonal fault system, hydrocarbon migration, hydrocarbon accumulation, Jinghai Sag, Pearl River Mouth

Basin

ZICWZ R G T 1990 4R Cartwright 7698 A5KPEIE BRI, Wiz -7 X W72 30 ~ 100 m, FEff
[ L it i B AR A e = P R B, B R AE Bk 50 RS T 100 ~2 000 m, Wi Z{5ifA 41T 20° ~80°, Wi
VIR P KRB HIENZ R, Z00EK 5 EBENZMGR, P m_EWUR S VI — &, 41
JZZ 58 (polygonal fault system) fAR AR E £ AZWRIUTRIEBTR RS ZIEWIE R 58T %

UWrfs HHE3:2015-08 -28;{&iT HH#F:2017 - 02 - 25,
F—EERN LT (1985—) , 5, TRN, Al . E-mail ; jiangning@ cnooc. com. cn,
E WA : B4R K% 5 (2008ZX05025 - 006 -03) .



364

Al 5 KRR

Mo 5 %38 &

KBRS AR B TR W — - DRI [ 3 DU A
855, RIRRAFAE T — S BOK G, LRI Il 23 H 9 e fir
AR, I 90 % (19 20 L T = 2 G2 K BLT B3l K
ke Eox N E N IESUBIA = WIS RN By s ne
B, T E AL AL A S i B PO 22 S e 5
SRR,

BRYT T Z 3t 7 A AT S0 DA 8 2l DR il 320 2% 47 5K
T A, BT A Dl OB PR T R AR P AR R AR TR
IR IX Bk — B, Bl B R S AN W 4 1, B e A
(7T Bl K DX A BR 38 B LA S ER VU3 B o 1 G
it 2RO R T AR 5K T K R R R
BEAAR R B LA R BR DU [ A AR OpT i — EAL T
ORIt ARHSBE 1 TR —=F TR T TR PR I3, I 00 % & 1)
SLLLHD 0 Al B R R RE AR, XE LA A2 A7 3R I
BB D7 1) RS X HE T B X B ST IR A SO
T [T 14 R 43 PR A = A 5 OB, R T b R AR
TUIREOR, AR SR GE 2 05 ik, X 3 1 1M1 g b o
% 1 2 B W= 2 G089 o0 A BLHE SR BIL Y L

el R SR TFHF I
1 KOs 5

i (TS 5 T R VL 1 A 3t Bk O 49 B < AL M, 2
HA A AT e G A Rl % 2ed 9 i A AT 7 8 TR il

NG T RBEEEBEH B eSS 2,
RERERIK FERL IR T AR FTR , s i MR 22 17 T I8

1 B A 3 A 2 AL B B ,E\Jﬁf’ﬁﬂsﬁ):%

Y UIRA 54 , 1% b X TR K TR BEAE 1500 ~2 300 m, Bf
VL H ZE b MG L s — 75 8 MR ))& T R il b
Rl AN GO il % X, 3 AR R AR = A6 — R FIR
SRR IA LW — S SUIX Y 28 UE S5 X R 4T 1 A 4
F G TN S B e | SR NG URT R E 7
ﬁ(@lﬁlﬁaﬁ BHER HKY RZAIER 3 ERIFEAD
L, LASOHTE R IR — i 3200 2% = AR U R i 5 R TR TR

IK P B S i J2 , BRI b = — A v
BRI E TR (1) .

2 ZWEWZRGFIE LB R

S MG 2 B W= R G Tt Bk
FIR SR VL ZH DU 1, 301 [6] 52 R v T IR 5K R i, i Vi
U1 1 A XSRS RE B AR IO I 300, T 06 T — - TR
HHVURR G AL B BE, AR G DU T B R AR JE
HBJZ o ph T I I R E Y T K TR B SR ARG O 2%
7, LA Z2 08 W J2= HAT W /I e f R B O 1) 2
AR HARGRRT B A, DFTE IX R = R GE N 2 2
JE PR FIZAREEF B TG LG 2 (1 2) o DA B4R
P REAR AR , 2 T 20 R 1 — e R BOR) 45 7 )2
PP AR DR HOR 48578 Z B B2 R G 25 Mt
HERIMERR

S MR 22 OB BT Z T2 2R AR T LA FBR
TLALZ 6] (AT T3 R TS a2 S 4 i) | %2 B b o
I_H‘Hﬂifh% PEAF IRIERE SR, MRS 5 A B w5

HeE
b, aEan

5 L R R IR R AR AR T A AR B

i
o
/
W /
|
53 \
i 8
/’\) {
/
\ =
S~ B2 — /
§
N &7 Fé
)
ODP1148
©® 0 50 km

[——] 175 Malfiedepisle [ —— | 21.0 Malfiesiitit [ —— | 23.8 Maliie s
[ ] sl pas A v BRIL O M TR

[— ] sk

KPERERR SRR

P it TR DX Iy 5 e Bl R Al A8 i
Fig. 1 Location of the Jinghai Sag and evolution of the shelf break
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Fig.2 Map showing formations with polygonal faults in the Jinghai Sag( section location see Fig. 1)
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Fig.5 Occurrence and displacement characteristics of polygonal faults in the Jinghai Sag
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