ISSN 1009-2722
CN37-1475/P

VY ML ST RIT T

Marine Geology Frontiers

5540 55 2 W
Vol 40 No 2

FEAE, TG, ML, 45, BRYT O 4t it 32 V1B iy 3T 22 6% 2 AR A A2 £ 3 2 (0] Wyt T iA,, 2024, 40(2): 37-49.

LEI Yongchang, PENG Guangrong, HE Yanbing, et al. Paleogene reservoir characteristics and main controlling factors of high-quality reser-

voirs in Lufeng Sag, Pearl River Mouth Basin[J]. Marine Geology Frontiers, 2024, 40(2): 37-49.

BRiT O 23 bl = U1 P vy 1 R B R HFE A
REREEEERE

FEARG, BB ATRE, K, SRR T, 234, R
CHpfg A (D A BRA BRI 23w, 7RI 518054)

H EMARIORWMIRERANEREHORE, TR TR EF WGk “Hpk L~
W EFRE R bl B G R EEGER T RRBRFORE R SF A, = F 4 2 A B IR AR
b TR UG 36 @ i R 4L AR A2k AL AT X ATHF AT LI S
Y, AT LG LA BT LA TR B AE R BV AR B E R EA R, SREAN, BF Y
R Abk B A S B KK BRI E B AL, LG U ERRTA BRGREE, W
TE—IK IR AR5 & 2% B, FHILRE A 11.15%, 355 % 10.93x10 " um’; B-F
WEREARE LIRS, K~ FILRE K —F 5 & 48 &, F LIRS 15.23%, F
Hibik & A 139.53x10° um’; 45 B LI KA VUR A 4 A SUA £, ok kR s il Ak kAL,
B GAEMRILEE, FEAEEEZZLT P RENE AR, EFEAEA TR ILA &2 A
T, B 5 AE P MeARAY B2 Ve, T ARAE A — 3 B AL Bt T WIS R AR RS BT R,
et OF2R RS S, WMEIEHRE, HROFPEMRIE, L EASFIK, £ 2K
BAEK; DBARBEREMETN, K BRI FEALLR LS ERKERT, A R
A5 7 LA 3B R 8 e TR 6 BV Ak R SRR R 3R DBE KR FOIA T BNk B S B R TEAK, AR

KoL F S #Hwm R EAHF) THAEELE .

KR TR A AR A, T A BEYG; 2Rz a 24

thE 45 %S:P736;P618.13 SCHRFRINAG: A

i

0 5l

Bl = 11 B 2 BT 11 B R X 2 —,
LR IS R T R BURIT, E A m’
(ORI AN i B R IR AL, B
U4 FA R T 6 T i V2 17 B 2R, 9 22 91
R L VR A ML R, L T R BT

Wis HEA: 2023-01-30

BENIE : P AR PRI A BRI A (AR ) K X I FR
ISR B RS 1) (SCKY-2020-SZ-21)

B—EE: BB (1980—), B, Wi1-, TR, 2 A A v b 5 J5 T 7Y
WF%E TAE. E-mail: leiych2@cnooc.com.cn

*EWER : IS (1986—), B, Wi, AW, 322 DA vt oy T

[HFFE TAE. E-mail: heyb5@cnooc.com.cn

DOI:10.16028/.1009-2722.2023.015

1 bt T 3R DR e (i DK IR i E M
T B At 2R R, b, S0 ALk R
>3400 m, B O e, A 2 b 3
BT A N A, P 2 SRR . BRI O A
b T ZR I SR S B R U, 765 (AL AR B (9 IR
A2 T 2 R A B iR B, LR Tl
T, AELOIE TR 2 1 42 PR 22 R P 2 BE . i
i = M1 18 30T B AR TR T — 65T, TER 4R
AU WURR R R R S ST T T T SRR
¥ RZEWFE, (EWF5E 8 X A2 AERG =F 13 ZRE: LF13C
s X SCTLEE, Bz 42X S0 VL 5 BOF 4 R ST
LS. B RS XS B LR
R AT T 4001, (0B 2 e 2 BT
HFLBURAE R T . At FEVURL, BUE AT
LRI, B T M X A B


https://doi.org/10.16028/j.1009-2722.2023.015
mailto:leiych2@cnooc.com.cn
mailto:heyb5@cnooc.com.cn

38 Marine Geology Frontiers ML T

2024 42 A

Y, it 2 R I — S8 Y AR AR, ANAE LF13A.
LF13B. LF15A #3& X £ L E 85 H-A9SCE I B4
it )2 TP 38 IR 22 IR T 2 i, T R T e R0 i
M R R S A AN I . AR RIS 2R Gis
36 H I REIFE 0 L i FORl 4245 432 3t
PRI S | 503 ZHHRLA O DT L 120 A
ERESER R O] TR S LR I = iR S
HITJE T RGMR)Z G A E . P FLBRZE AR K 4
FMIFFEDTSE, 256 0 I dFUIEA 1k i R B i 2 Y
FAEAER, DI b MG R 2 #2256 DL
IR SRR L S S

1 X iy 5t

BRVT 143 40 37 F R v L3 22, Sy e 2 AR 2
A SR A7 A W7 B4 B T 2% 75 A (19 5 NE—SW ]
VAR (T A 1 A A A, R b R TR 4 AL
Wy . ALIRIIG Y (B —RIZk = #064) . thepeile
L TR (BR )RR e R 5 A2
3 0ot (F 12) 7. Bk — )B4 H AL 2 4.2%
10° ke, 2 45 b P S5 522 (I 7R X, P 1 K
WK BT PGV MG . BN A L B R
RV G (& 1a) . B MR T 2R — B BG4

AL, WAL 7 760 km'”, LI LR RS, 73 521
i, B A VD R, P B A
(P Ta) o Bl 19T PR % F Sk L ) s o 2, o
s P i 2 P ARG T R S ARG ™ R4 1 43 B E e
FIkE e X, B0 B R HREF 15 5. BiF
13 7 (A4 MR 13 ARk BiF 13 P4k | B
22 #; B EAC X R B REE 7 . BN 11
5 (A 1), AR AR R X 2

Bt R e AR R A > LR T AR
P L ANENOLE S ) = E N TR/ A=k 3
S0 SC ) 2 FLBOT- 4, B 0 BR R 4L . B VT 28
wEYT4L, TR 32 3 W B i S L AT gt
X e S A T T o 7 9 Bk B¢ 1T 5 Bl = V1 B
i A R 4 o 2 FEa D Y (A 1e), B
B T HCF I HE, Fo4 B 17 S B 4RO (BR B2
B 13, T Teo) AEST 41U R (BR B2 3 1 %E,
Teg—Too) o BA Tes (KR BMIZ 30 5, 2406 T %5
AT R0 T a SRS T b %, Horlr, %466 T a 5
SIS R S E LA, S R b X B A
ZU6 T b HEGHRE 130 B AR, 1201 e = e
X 2 9T 0% S bk F SRR 5, ELITJR I B LR
pE R MG R ERE 2 BRI,
AR S S DY B R R R VR S, A

(b) (c) )2 Miﬁ .
5
=[] om fe|rm| ™
T70
At ke e Elm
—tT71
HNSTE A&
T72
F B
M1 Fl|=
* B 7
’ 14 M B—T173 hl—
F e w |
a1| Bl S
B I
. T T80 J\IA}%\.
Mt * ”
i |+ A
- x|
x E T82 ° [;g!
. I g il =
4 | B . "
z =] X »
] by
B - il
LT T84 P
sl . fgﬁ
alk g |
N ~ 1
BN 220 , . 221k s
m X w
_ a Q BB
1%
A T
1 .1 C1 C31 [ =] = = B4 -
[Faok fikihite FH R WA 1H7)2 WFEIX it AWERE KOJE B s WE DB E KA B2

(@) BRIT A A AR (o) Bl 3 M A3 BT R 35 (o) il R MR SRS DRI
B 1 ZRIO&EMEF M AL RS- HERE
Fig.1 The Paleogene tectonic and stratigraphic of Lufeng Sag, Pearl River Mouth Basin
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Fig.2 Sandstone composition of Wenchang Formation (a) and Enping Formation (b) in Lufeng Sag, Pearl River Mouth Basin
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Fig.3 Histogram of sorting and roundness indices of the Paleogene reservoir in Lufeng Sag, Pearl River Mouth Basin
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Fig.11 Relationship between measured porosity/permeability and burial depth of the Paleogene reservoir

in Lufeng Sag, Pearl River Mouth Basin
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Paleogene reservoir characteristics and main controlling factors of high-quality
reservoirs in Lufeng Sag, Pearl River Mouth Basin

LEI Yongchang, PENG Guangrong, HE Yanbing*, XIAO Zhangbo, QIU Xinwei, WU Qiongling, ZHAO Peng
(Shenzhen Branch of CNOOC (China) Ltd., Shenzhen 518054, China)

Abstract: With the transformation of the exploration strata in the Pearl River Mouth Basin from shallow to deep,
the Paleogene has become an important stratum to increase additional oil-gas reserves and production in the
Lufeng Sag at present. However, some problems, such as strong heterogeneity and difficult productivity release,
seriously restricts the oil-gas exploration. The reservoir characteristics, diagenesis, and main controlling factors of
high-quality reservoirs in the Paleogene Wenchang Formation and Enping Formation were studied comprehens-
ively using the casting thin section, scanning electron microscope, physical property analysis, X-ray diffraction
and other analytical and testing data from 36 Paleogene wells in the sag. Results show that the Paleogene reser-
voir in the sag is rich in quartz but poor in feldspar and detritus. The Wenchang Formation is mainly composed of
lithic quartz sandstone characteristic of ultra-low porosity and ultra-low permeability, in average porosity of
11.15% and average permeability of 10.93%10°° umz. The Enping Formation includes mainly feldspathic quartz
sandstone characteristic of low-medium porosity and ultra-low-medium permeability reservoirs in average poros-
ity of 15.23% and average permeability of 139.53x10° umz. The reservoir pore types are mainly intergranular
pores, followed by intergranular dissolution pores and intragranular dissolution pores, but the proportion of dis-
solved pores in Wenchang Formation is high. The Paleogene reservoir is mainly in the middle diagenetic stage A.
Compaction plays a decisive role in reducing porosity, cementation reduces reservoir physical properties, and dis-
solution further improves reservoir physical properties. The formation conditions of the Paleogene high-quality
reservoir in Lufeng Sag include: () abundant quartz content in the parent rock area, reflecting a long transporta-
tion distance, high composition, and structural maturity, low matrix content, and large thickness of single sand
body; ) strong fluid transformation that improved the reservoir space. Feldspar dissolution significantly im-
proved the Paleogene reservoir, especially the Wenchang Formation reservoir, and the sandstone reservoir with
good fracture communication source rock or adjacent source rock has strong dissolution; 3 tuffaceous filling re-
duced the reservoir permeability. The area less affected by volcanic activity is more conducive to the development
of high-quality reservoirs.

Key words: main controlling factors; high-quality reservoirs; Paleogene; Lufeng Sag; Pearl River Mouth Basin
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