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Exploration potential of marginal sags in the Pearl River Mouth Basin: An example from the Xijiang 36 Sag
HE Jinhai, PENG Guangrong, WU Jing, LI Zhensheng, CAI Guofu, WANG Xiaomeng, DU Xiaodong, ZHAO Chao, SHI Chuang,
ZHU Dingwei

Shenzhen Branch of CNOOC Ltd. , Shenzhen 518054, China

Abstract: Research and exploration in recent years show that some marginal sags also hold good hydrocarbon accumulation conditions and
exploration potential. The Pearl River Mouth Basin, northern South China Sea, have many marginal sags in low exploration degree, and it is of
great significance to systematically sort out the structure, tectonic evolution, and accumulation conditions of these marginal sags. Taking the
Xijiang 36 Sag as an example, we analyzed the tectonic evolution, prototype basin restoration, seismic facies comparison, and oil and gas
migration using 3D seismic, well logging, and geochemistry data, based on which the structure, hydrocarbon source potential, and accumulation
characteristics of the Xijiang 36 Sag were systematically researched. Results show that (1) Xijiang 36 Sag was a half-graben rift lake basin
controlled by an NE-striking fault in the south and structural overlapping in the north; (2) Xijiang 36 Sag holds a certain scale of medium-deep
lacustrine facies source rock, and is mature with good hydrocarbon accumulation conditions; (3) affected by the regional mudstone caprock and
the fault throw of the source fault, Xijiang 36 Sag was characterized by deep Paleogene near-source accumulation. Therefore, we suggest the
Paleogene structure, stratigraphy, and lithologic trap are the main target for further exploration. This research helps to promote the exploration
process of the Xijiang 36 Sag and provides a reference for oil and gas exploration in other marginal sags in the Pearl River Mouth Basin.

Key words: marginal sag; sag structure; tectonic prototype; seismic facies; source rock; exploration potential
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See Figure 1 for the cross-sectional location.
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See Figure 4b for the cross-sectional location.
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See Figure 1b for the cross-sectional location.
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See Figure 4b for the location of the sampling point. a. the fault-distance curve of the Wenchang Formation (Tg-T83) of the F1 fault during the depositional
period, b. the fault distance-distance curve of the F1 fault Wenchang Formation (T83-T80) during the depositional period, c. the Paleogene activity rate of the

F4 fault, d. the Paleogene activity rate of the F5 fault.



152 YRR M J5 5 56 D0 20 b TR

2022 4F 8 H

St T T S50 RURIE 5 DX R 3 Y A 90 T A 29 SRR R RT
i S AR T 78 2 b

A o T 5 3 P YT 36 HE AR B 4 9 0 M AR
TR AR, BT ARSI PR T 36 VE AR 4 1k H 3 Ak
R, 43 B0 T 7 8 4 s du i (& 3 9 afu
B VI 36 VES T E 4 A R4 (K 3 b fir
B RIPGYT 36 FEPEIREE (K 3 Hh e 8 . FERERIX
B, B KA S R M2 3 i T83 A
1] AN BR Bz 8 — %% T80 L1 . A1 2 T vl LA UL
A I 00 AR A, 2 P TR RIS 4R T il 2 2 58] 1 ol )
M) Jo7 AT o

i e JE R G R R B, R SCE A LA 4,
VUYL 36 1 A1 ) 4 T %08 1 98— 28, B KD
JEEE R 1200 m, T 3CE U RR R W1 5 20N 32 B st
W, FE 4EdL R VUYL 36 HE M E 4 HE Uk
A, VUYL 36 T VUM BEYE A 1 32 Ha T i, S5 R il
JEEER 650 mo b 3CE L TTFR I, VUL 36 RN
B 4 A R 1 Y G — 1 4L, S R UTAUREJE 1900 m,
S B AR AR (R 3tiz 3h %z sht ), 7 8
4 R AL UREE | VUL 36 HE AR B 4 HEALWEHT, PEIL 36
VG U FIAR e BE S 32 Fa TR il e KRk R
BE R 700 mo PRI, TR 4 MK AR 4 SRt S R PR VT
36 34 F1 & B 4 HEAE SC B 4L TR Ok G — i) 3%
W (E 8).,

£ B PA, 52 NE [m] SGA7 W2 16 AL T Y 52
VUYL 36 5 9 M 4 93 Al At PE T 36 PH IR
HAL e K KR, BV 36 AR U A & 4 1
AW TR IR SCE A UUBUN AN EE R O NE ) Wy
SRR B G — DU AL, KIS . eSO
— B, 75 EW [ SE A7 IR R 15 A IR 3 5
Wi T, A A I 2 T 0 B ok, S B B4 A R
DAIEE

3 T RUECAR RS R

3.1 RBRIEXREHAE

VYT 36 I A7 B4 Al R U5 A A O, A
J31 I BR VLA RN BR Vg A D A b AR R b UL B
Cso 4-F JL 855 Be (&1 9a) , HE DU S oF U5 v TR AH )&
P82 o 38 5 T Y b 3R A 2% 38 B 2R AR R 40 AN ) T
(IS8 B AR A M 2 B, BT LA J31 s B il A
(1 L RE R VE T 36 H AN ) 4 JbEESC B AR TR A,
7 75 B 4 Al U R SC 5 21 v R I AH R IR e A B
AN I31 HHE RS, R AR i P AT R, R
Wi iz A% Wk, LD 3 B 04 B AR DX 1) 3 B A 38 B
JEC, AN AT B H R 2l ) 2 A8 B TR, AR K
o DRI, A 031 B AR TR T PRI 36 LA

a. P BHFIRYIEE

N

/‘\

b. NI E IS YIRS EE

d. ESCEABA TR

JE 5 /m
0
500

1000
10 km 150
——— M09

B8 M 4 HE-THIL 36 3 B H TR &
Fig.8 Sedimentary thickness of the Panyu 4—Xijiang 36 Sag



ERVESE RS o &2 1, 45 BRIV 0 48000 0 5 B e B AR0  —— LAV VL 36 1 g 4 153
a
ol Rc=0.7%
30
m/z191 C,, m/z217 Cd-Mst m/z191
or
b Rc=0.78%
C,4-MSt Cz_oH
TsTm MOJ “ E

Klo  HuERfL 3R bR xS HE
a. J31 JF s BRAL 2= 46 4%, b. P48 JF b ERfL 24 8 47 o
Fig.9 Comparison of geochemical indices

a. geochemical indices of Well J31, b. geochemical indices of Well P48.

A PRI IR A (K] 10) . BeAh, ¥ 131 HERIT A
VBRI 200 25 il 2 8 A b BR A 2 2E W b 3 W AN
Y48 BRI AL R CR IR T 2% 8 4 bk sc B dlp
TR ) ) M3k Ak 2% A Wb i )« sk () 57 28 %6F LE & B,
P AR AL BEAR & (&1 9), ik — 5 R A TE T P8 7T
36 A 3 4 A S0 AL TURUY O 1 T (0 5 — 90 4

VUYL 36 HE H & & & SCE 4L BRI AR A R A 1Y
PLARAS 5t SCE AU B, PG VT 36 3 A R i B
PEAR ™R | P VAR ™ A R AR VD B A — R U g 4t
BT, KRBT 4RIBIER: LI, AR v KM

7 1) LA K R PR BES TR 2 (1 1) o B ER 3 AN 7R
PRI A 7 1) CAR AR R R 1R PR AR R WU, AR BE
BT RRA R R B ARV BER PR, TE Rl I [T
FRR 2 U | PG TP Al R A . Lok 3 2
TR IR Y S O TURRR R, i T 32 W7 2434
B B 3 9 P, IR T = AR U R T AR A
PR FIROR A AR VD R A BESCT TIRUA R, i T 52
IRV R AR BLRE, B = A U A & 98 R
TRESS BT AE B . ROk BB PR E
KA TTRRR Z, Hh T 32 21 90 2 i [ 42 4], 3R =

A

]

~l O X [
R E/m
ZS‘UU 32‘00 35‘00

4000 4400
T

10 km
R—

10 ) 4 3E-VUIT 36 3 T8O (SCEAT) MG & & iR R
Fig.10 Migration streamline and T80 (Top of Wenchang Formation) structure of the Panyu 4—Xijiang 36 Sag



154

T M S5 5 1 20 M S

2022 4F 8 H

£ U0 4 A 35 B A G R BR o PR ok [ P VLA AR
ORI VTS0 7 N i R G SR (el e U A N
R 32 K I B A 1 B, JERRR T = A I 1% o A Y R
Aew R o Ry 3 R SC B DT, PR YL 36 1
NIE e B AR T, T2 B A & F T IR IR
AR TR A

2 2 HBR VL T 25 b A 8 S B AR TR A Y HE
RAHRRE & B, PHYL 36 & & M Ah 28 B Y 1 U A
MM, —F R E 45 YSS I B A — &
Bl A A B L R R R Ve A SO E b B AR % 2k
58 S S B 9 VR e M AR A (I 1), 3K o 288 760 1) 92 R
M R 0 A E P YT 36 T YR R SCE 4 Y S
VOB SCH B o 55— R VLR MRS 21 3 P213,
P214 14 i 1 Sl [l U AR A L Sl KB R 2
v B HRO 3 B 55 R M S ST Y AR IR e b 7R AR 04
() 11b) o 33Xl 25 Y A J 5 A M 7 R 2 80 A3 7 7
136 2 IR 0 H— ¢ = B, DA RV R EE A =
Bro P, VYL 36 ¥ A& & PR S A 00 2 U A b 7R
M, EHREAERE 2B CEHSCHB—3C =B
(K 11c. d).

P HLFE AR 2 BT ) SE A L, P8 T PRV 36
20 R A R R e B A A S R (1 12) o PVL 36 H:
SC = B R A T R 2 92 kn?, HRIR AT AR FR 4
25 km?; PG YT 36 7 3C Y B rp R 50 AH T AR 24 184 km?,
H I AR R 2 46 km®; VYT 36 £ 3CH B R AH

11

TWT/ms

T AR AT 100 ke, H BRI A AR A 31 ks PH YL 36 1
SCEH HP R RS AT 204 km?, SRR 102 km?;
T B 4 T R A AR 391 km?, ARFLR 251 km?
HESHAFEC KA —RINMHE . X PG 36 31
e Y 4 3 v ORI AR R R A G R, I PG YT 36
HA A IR 0551

R A R ASE HJR A R YR SR Y — A T
T B SR IR R A AR . B X VGV 36 HESCE
IR A PR AL S TR A3 B A B, PE L 36 HESCA
YL R A R BRI AL T Be it B (24 19.1 Ma) 1k 51 A
BATTBR, TF I A A B B 7E s VLA DU I (24
10 Ma), 3C & A B IF A R AR AL T B Be (1 13) 5
LA SC B 2 AR U5 A TR A3 b DX A T LA B B, TR
HL R R A TR B A B . L, TG R R TR
BRI S AR R, VG VT. 36 1E AR 45 AL AL il
7 .

PR 5 iE

I DL BT, VT 36 R A A B LR
DR RVHLASE A 3ih O RE 7, (HL H R R S8 P9 7T 36 4
A 4 T (BESA 3 1 Z2ial 1 1 JF), AUY
BEIAHT J31 1T BRVL - g 21 b o il 42 4 v L 31 5=
B Cyo 4-H IR be o i — B R 45 R )P 5 P4 7T
36 BUKE IR I F )

i X P T 36 FETL B 4 HIF A TR 2> B A B,

3.2

K UR & MR A X B
P A DL

Fig.11 Comparison in seismic facies of source rocks

See Figure 1 for the cross-sectional location.
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