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Characteristics and genetic development of a low-angle boundary normal
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Abstract : The Xijiang Main Sag,located in the west-central Zhu-1 Depression,is one of the most important hydrocarbon-
rich sags in the Pearl River Mouth Basin, China. To recognize the properties of the boundary fault (Fxj33) in the Xijiang
Main Sag, we comprehensively analyze the geometry and kinematics of Fxj33, using high-resolution 3-D seismic data
under the constraints of well data. The results show that the boundary fault Fxj33 of about 55 km long and up t0 9.5 km
displacement at most,is a NEE-trending low-angle normal fault with a dip of 5° —36°. During the evolution of multistage
rifting, the fault Fxj33 is characterized by differential activities of different segments along the strike ,and jointly controls
the evolution of the sub-sags in the Xjiang Main Sag together with the two lines of EW-trending high-angle normal faults.
Various structures developed in the Mesozoic basement, including imbricate structures, residual hills and pre-existing fault
planes,indicate that the boundary fault Fxj33 was developed by the inversion of the pre-existing Mesozoic thrusting
system in the Cenozoic,and subsequently reformed by the EW-trending high-angle fault planes cutting into it during the
middle-to-late rifting stage. The research results are expected to be of referential meaning to the study of the boundary
faults during rifting in passive margin faulted basins.

Key words ; pre-existing structural system , multistage rifting, low-angle normal fault, Xijiang Main Sag,Pearl River Mouth

Basin

I Fs B #A:2019-03 - 03 ;1&1T HHA:2020-02 - 10,

F—1EE RN M (1990—) , 55 it BYERAFSE B, A iR A& 4347 . E-mail : dengpeng_003@ 163. com,,
BIEE BN AFER (1961 —) , B 887 HitA4: T, B E 7. E-mail ; 1fmei@ cug. edu. cn,
HEWE B R # K £ (20162X05026 - 003 -001) ,



5 3 1]

XA, A5 BRI F 0 DU YT 32 M A B0 S T DR A K s P i A 607

IRt 58 AV R 2o R R ) L BT A T L A
FEAIRRRAAE 0 e i 5 — e R ) R R 4
P AR TR L R i X
A BE IEWTZ (LANFs ) T 20 {2200t g% B, (H 5
20 HHZEARA B A 50 i 1 52, BLE AR O IE BT = 1
FEIZ 1 LM EWEA BT G0AR LY

IKPRiAS R AR IE TR ARV A R T i %
B R A 7E 1L M X, ) G 25 FE R 408 8 M
X7 R Y IR AR P S X A R
AR , BB 7t vh A % B0 Ak 1 1K £ I D7
ERE N ZE E R O e Wi B A A
LA T 2, A 2 0 AR A ke R R
A5 F1 B TE W2 AR TE R R 2 R (B2 T
R EAEGR EFEARPERER | PR AT A
W 248 AT IR AEAE BRI o BT AH HE— B L o ok
BT AT AR A S L T 1 3h 1) 2 AR AER
B EEAE S I T R N SOy 1) R A RS 2 )
FLBR A T 7 2R 1Rk 45 IR 38 S U 54y S o v
55103 ) WAL BT 4 R 7 JR e L e R
18 o Y R 2 B S BE LE 2 R IR A e A
ST A 0 PR 2T AL 0 TG A 306 e
I L S U L S AR T R A R Rk
B T A

ST AT R B 22 3 TR IT. 1 4 A 2 1 17
J2 2 B AT B G 3 31 1 32 4R PR B0 A6 BR T
171 3 i g B B R K 1) 1 2 [T T 7 9 T o2
AR AU ety 49 X B — 34 ¢ BT 11 g 1 I A 32 0 55
JEPUPIIE R T RIETAY, FE— e R AR T T AT
R SRt A A B T T2 % B R AR, 4R
AR ALERRIT (1 43 Hb38 7% O M0 A B2 10 T2 S 10473 8K L
/b SHIR AR B TE T2 B9 B PR AR R 4 . AR
T B P VT 3 e e X RS = M R k),
TR T IR B T ST Sy SR B £ 2R K IE TR,
(G122 19 J LA 27 RIS B2 64T T RS, OF
PRIF T AR AR E T2 B R R AL o BIFE BSR Xo4 7s r
VA 1 AR it 35 T 4 2 AT 0 T 0B 2 )l R 0 3
WA BRI X,

1 X i 5

1.1 REHEELEEERFHL

PR T BNV R il 149 7 1 0 , 2 DG R 3 i DX Y
RRA G2 — o TRV 2 e g AL Rl 2 i Ry

HoR A AR DT AR e, 45 E ) NE — SW ], i FH 2
17.5 x 10* km® . Z5#ifE NE [5] 5L R W 248 NW i) 38
g AR g B N X N 2/ Rl =2 s 3 Xl N B
P Bkt A% R (1 1a) o BRYLH A0k [ b me kR v]
B4 91 N S 4 e R e AT
HLHE R 3B A e AR R Al A A i RO (B 1a)
Bk — R BRIV 1 A LR 7 i — A B [ 4 3 2
JC, &M NE [1] o BR—3a Pa 6 R UMk, Vi e
T AR TR = D REAT | R e 0 D 48 AR v e R AN e AR
R, BR—30G A P 1 R AR & F BE RGP VLM
B B PH THT P | i = 1 R VL I B 55 5 A MR 25
A UG 22 )38 3 g NWW ™ 430 (] 1a) .

PRV Z b s the— R 0 (B 2 05 T
He R EAAMEF (B 1b) (BRI 3l — H#E FI R s 8 —
Heo A TRA 1 A5 BR VT O 2 i b 52y,
JEFER TR (25 U166 Hh X, H b 76 )R Ry 3/ F 6 ~
8 km"™ BRYL O AMIER T TR AINGE 2 S, T
Bpr e 32 Ma A=A Bl VRS AT IT, 3 A BT 5K
FRE I (B 1b) o MR, BRI O 2B A T X
SRR AR A T T, 3 ek DT 0 R B
B P e A SR BT D AR S TR 0 i
I, R BRIT 1 23 B 3R K X B 1 2= M, T o it
23.8 Ma A RET —RELEWEEI—HzIZ
B, (A5 112 1M B B 28 ety B Z b, R Ab TRk
e BHI R K SR IR BE

AT TR R R, PR SE B JE AT I 6 B A P
VARG, I 1 P R O ALY B SRR 2
T 3 WM E R Z R FE gt 15.5 Ma ZE 475
17 RS BRI O A R A 2R VDI SR i I
1b) o ZRUPiZ s RAETETH I, £ 2R AFA AR
Rz NWW J7 a3z ) 3800 B R 5 K-S RO KB 1)
9 — R 00 o B TR A FH A 45 ST . R YD B sl e 4
Mo P BB W T R, & K KA
PRI, IR0 BRSO B A8 4, A SR B 5 R A
F M 2 sh R B PSR AR S

PRVLH Gt 22 [ R L R SCR (T, —
Ty ) FIREFAH (T,—T, ) 2 EWr TR, L R Bk 4H
(T,—Tg) FRILH(T—T,) FHILA B iFH M S5
(T,—T,)5 ErRMEEH AR HIUTRZ (B 1b) . CE
IR — R G2 ), SRR 2 A EANES
P fi, SRRV 1 23 M B T B A BRI 5 32 0 2 I
YEFHRZ M, 2 B 3 080 2 K AR A SRy — R8T 7 22 [
O3B UURA B v - G (L 1b) o B4l R
B A s sh i =, 5 AR SCE A 54T sl



608 A5 KR A iR %41 %
b = oy e
o)y | IS Lo | o | B
EUES
LE% Btk |
i Wi |
k| & iz
4] =
10 3)
i 5 — -
di| 3T f
sl M | R
% % ﬁﬁﬁgﬁ*
T 3L [ 20 EDM I
4 ‘iﬁgﬁl it
- 25 ’{Z,;
# At 30 !
AT N
" 4
i % [ W
¥ ; sy | B
% i g4 ‘?WFYE J:E%
JER 49
P G} A M wwer [ een B evonr Eodow BEEExx e (78w
B BRYT I 2 X 15 6 B (a) KHZZE SRR (b)
Fig. 1 The location of the Pearl River Mouth Basin (a) and the composite stratigraphic column (b)
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Fig.2 A map showing the structural units of the Xijiang Main Sag,
Pearl River Mouth Basin
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Fig.3  The 3D morphology,fault displacement,and dip angle of the boundary fault Fxj33 in the Xijiang Main Sag,

and the activity of the associated EW-trending high-angle normal faults cutting into it,Pearl River Mouth Basin
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Fig.4 Maximum displacement vs. fault length for the boundary fault
Fxj33 in the Xijiang Main Sag,Pearl River Mouth Basin
(modified after reference[ 11])
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Fig.7 Seismic profiles showing the characteristics of the pre-existing structures in the basement of the Xijiang Main Sag,

Pearl River Mouth Basin (see Fig.2 for the seismic lines)
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