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Abstract: The Lufeng Sag is a hydrocarbon-rich sag located in Zhu I depression of the Pearl River Mouth Basin, and the Paleocene in the
southern sag has good exploration potential. Based on the 3D seismic data interpretation and drilling data, we analyzed the characteristics of
fault deformation and evolution in the southern Lufeng Sag, and the controls of faults on hydrocarbon transport and accumulation. In addition,
the types of hydrocarbon combinations were classified. Three half-grabens in the southern Lufeng Sag were controlled by three listric boundary
faults with strong activity. The faults were mainly developed during the Paleogene. The distribution density of faults is the highest in the slope
zones, and the dominant trends changes from NEE to nearly SN upwards. Also, the dense zone of faults migrates from east to west. The faults
can be divided into hierarchical classes 1 to 3, Class 1 the formation of sags, Class 2 determines local structural belts, and Class 3 restrains
structural traps. The faults in the southern Lufeng Sag were active during the deposition periods of the Wenchang Formation, the Enping
Formation, and the Wenchang-Enping Formations. The faults control the formation of fault noses, fault blocks, and fault anticlinal traps, and the
difference in combination models of faults and source rocks affects the efficiency of hydrocarbon migration and accumulation. Based on the
hydrocarbon accumulation factors such as enrichment strata, transportation models, fault activity, and source-faults combination types, four

hydrocarbon accumulation models were established: in-source autogenous self-storage, in-source autogenous up-storage, out-source side-storage
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and out-source down-storage This study provided a theoretical support for further oil and gas exploration in the southern Lufeng Sag.

Key words: fault; trap; source rock-fault assemblage; hydrocarbon accumulation; Paleogene; southern Lufeng Sag
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Fig.1 Tectonic location and distribution of main faults in the southern Lufeng Sag
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Fig.2 Correlation of stratigraphic, sedimentary, and tectonic histogram of the Lufeng sag
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Fig.3 Characteristics of geological structure and faults development in the southern Lufeng Sag

K 1

The section location is seen in Fig.1b.
S ZUTE Bl R F 15 5 R B b Y o M AT A
Fy o AR MR R R A R W IR 2 A5 R SC B AL TR

R, — 2% 3L 7 2B 25 89 R 2 L 6 1E W )=
WG S e d, BEJS 2 . MR R E

(18 3¢) o W2 Q10 BT 57 J= AL de 22, 1) W 258 22 0
o 0 O 2 S T R R V25 v O T S R ) = e i



136

T M S5 5 1 20 M S

2023 4F 6 A

TR F 15 R, DU 28 3 % 09 w40 A =X B 5 =X
EWEE R 3, R S0 B A DT R, &84 W 2 7 R
S 2H DR Ak S235 2y, 5080E 0 W 2 A i Y A
HERRE 3e) .

22 THREMEE

Fili = M B R 32 2 K B NNE, NWW 7 2 5L iE
Wi 224 241 S B I T SR o oy T 20 R AL, A T S 3
JVG BT 4 A — 35, PR IE W R AE Tg 992 | DL NEE,
NWW J £ ( 4a) . 1 Tg IS Z, — Wi 2L 4t f i
BT, KW A, E 8 LA NWW-EW O 3, Hod il
F 13 KW Z AR B NE SE (1], =k 5
A7 TR A2 13 R 3 15 3 0 RIS AL, e 2457
T S A T, KT TR /DS, 55— G BT 2R A A ) AR —
o ZBH THN NNW [ i (] 2), 78 M6 P9I Al
B L =W 3, T80 S It 2 1 W 24 A 3453 171 A5 Oy
NNE [i] (€] 4b) . ItAb, Te-T80 Jx 5t 2 Y iy 24 %5 4
R B 1S R IR 2 A 13 ARIEZ R
BEYEAT (] 4b) o ZLBE TUHE 5% R T S-N [ fif
(& 2), T70 S 355 J2 0 W7 240 345 1) 48 R 3 EW ]
(K 4c) o W24 T 4iE fif BE B0 4 4, (K SF BT iE /N,

FLAEZ SR T2 R L A py W SR SR Tt 7 MR
AL (5] 4e) .

3 WS S AL

Fii = 11 5 i 508 b IXC 1 T 284 o oA oy 0 4 kAR
I 2y, AFAS [ DBy 24 1) 3% 20 191k B ot B8 A A — o2 25
5o WA R AR BT 1z I T U 249 3l vk
1% 2958 B 1 ) 390 2527 AN AR5 DX v 3 ) 2 1)
T R 51 34647 W 58 A6 A8 B BT, L T2 £1-£5 E 3¢
B VTRBENG 2, AERIEEOR T 1 W2 f1, 2/
£5 W7 28 L IS HL 77 SC Y B sl B AR W02 13 10
Bl B R SCE & L SCE A DT K W2
fo 7£ R A VTR E UG 3l . W2 F2 1 £7 43 51
P ) A5 2 R e I Y ) AR SCE - B
-2 TR R L2 B LI s B A K (18] 5) o

AR T, il 7 1M1 B R S b DX DB 2R ) 3 2 B
55 U1 B AR T AL B B AR — 3, 7R RA 1 IR
11 553590 Wi 4 R A s BT Bl o AR 305 W7 24055 3 1 Tk
SR, DR R B T a2 MW R 4o 325 CH

™~ Fl
\\vz-z

Z-1
D
\,‘
~

270 90

S

z3 z
e /\;ﬂ( .
74 -

C

P2~
.Z6 _
270 s
2o N\

270 90

o 223

*Z-6
o /v—\ 8
F3 T80

B [~ |

[~]

[ ]

— TR /e

BV TS Bt

4 il = T e e A )2 £ T 288 0 0% AT R A

Fig.4 Fault classification and distribution in different horizons in the southern Lufeng Sag
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See section location in Fig.1b. The red line in the table shows the horizon where the fault penetrates through, and the blue square shows the growth index.
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See Fig.1 for section location.
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Fig.9 Hydrocarbon accumulation models in the southern Lufeng sag
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