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Prediction of favorable zones in low—permeability reservoirs based on
diagenetic facies delineation: A case study of sandstone
reservoirs of Wenchang Formation in Lufeng Sag
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Abstract: The discovery of LF14 oil-bearing structure in Pearl River Mouth Basin suggests that Wenchang Formation in Lufeng

Sag has significant potential for oil and gas exploration. However, exploration practice reveals that the physical properties of sand
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bodies in the same sedimentary facies belt vary greatly. The influence of diagenesis on the physical properties of reservoirs is not
clear, which restricts the prediction of high-quality reservoirs in the study area. In order to predict the favorable zones in low-
permeability reservoirs, the diagenetic facies of sandstone reservoirs of Wenchang Formation in Lufeng Sag was studied based on
thin section identification, scanning electron microscopy, X-ray diffraction, and physical property testing, along with drilling data.
The favorable zones in low-permeability reservoirs in the study area were predicted by diagenetic facies delineation. The results
show that reservoirs of Wenchang Formation primarily consist of quartz sandstone, which has a high degree of maturity in composi-
tion and structure. The reservoir space is characterized by interparticle dissolution pores. Four distinct diagenetic facies are identified
in the study area, including moderate compaction-weak cementation-strong dissolution, strong compaction-moderate cementation-
moderate dissolution, moderate compaction-strong cementation-weak dissolution, and strong compaction-moderate cementation-
weak dissolution. Among these facies, the moderate compaction-weak cementation-strong dissolution is the most favorable facies in
the study area, with the majority of the facies occurring in the underwater distributary channels. The strong compaction-moderate
cementation-moderate dissolution has the second most favorable physical properties and is mainly developed in the mouth bars. The
moderate compaction-strong cementation-weak dissolution and the strong compaction-moderate cementation-weak dissolution are
unfavorable diagenetic facies. Vertically, the diagenetic facies types of the reservoirs are comprehensively identified based on well
logging data by utilizing petrophysical parameters and physical properties. Laterally, through the analysis of the correlation among
diagenetic facies, seismic acoustic impedance, and Poisson’s ratio, it was found that the moderate compaction-weak cementation-
strong dissolution and the strong compaction-moderate cementation-moderate dissolution have relatively low Poisson’ s ratios,

while unfavorable diagenetic facies have relatively high Poisson’s ratios. On this basis, Poisson’s ratio inversion results are used to

predict the favorable zones in low-permeability reservoirs in the study area.
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Fig.1 Paleogene tectonic and stratigraphic framework of Lufeng Sag

2 fRIEIEAGFE

2.1 ERZFHFE

WFSE X 135 Hesg 1A oA R (&1 2) W], 53¢
B2 A ST R D S R A b
AR5 DX fifh J2 8 T SR 2 2 kg o B, AR R Bh
67.00%~93.00%, ¥ ¥4 4 78.81%; 7 J& Al K A1 Ay 4
I, e K AR X AR AR 38R 0.50%~23.50% , -3
H7.62%; 5 8 A XA TS B0R 4.50%~30.50% , °F-
Y0 13.57% , WF9E X5 8 2 KA A e, Hak
RAG R i A AT HCE 8 R IR TR A
J& (E2b) o W5 DX figh J2 SELBR A0 AH AR B BORRAIR
-34Sk 7.50% , e e e T 2% F A R B 4 B0 0~
15.00% , V¥4 5.20% ; 1 45 9 FH %R B 43 B0 R 0~

12.00%, ¥4 2.30% , I8 45 W) = 2 Ry 4 ot e &%
HUCHFE W) Bk B RS M B, 7R o It
A LA B SRR A A DL (B 2¢) o R
M B MEESCE AR FERT AR, %
R 3 R 358 1 5 2 P DA R o 3 R
Lo A4 B [ DAY b -k JRDIR Oy 32, HLIBORE 32
FELERE G50 LA B B
2.2 FLEE%HE

209 P F A 7 Rl L AR A R e T A R R
(1), Bli 3= 1156 SC B 4 3 ZEALBR 2 AL AR Rl 1L
HC T L% R 0~25.00%, -2 0 4.51%, 7 i i FL R
55.07% ; FoUR R B AL ] FL |, L3R 0~9.00% , °F-
1 1.38%, i i FL R 16.85% ; 85 15 FL i FL RN
0~8.00%, V- 34 41 0.96%, i & AT L% 11.74% ; ki N
FEALTHTFL R 0~4.00%, -394 0.92%, i G i FL R



LERVESIC AL Ui

HOH SCAF T A AR 23 BB B2 A ) X T

<43 -

25

e
o
=
o
=
1

O o S O

DHE E 3R o i 2fE oy T

o
=3
s
i
(=]
%

g
ME OEDE
RS 1A A0 5 %

===

=
S e 2
SR NE-N

TR

HIT

CRESSSE
D 7R g D D PR PR 7

HoEENNE
njE

60
50
40 -
30 -

LRI RE A VAT

AA X AR AR 7 #/ %

x1
Tablel

a AT Ry = i e

Kl Epis
b2 I AR A AR 43 R
B2 BEFMEAXEEERFHE

Fig.2 Petrological characteristics of Wengchang Formation in Lufeng Sag
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Pore area frequency of different porosity in reservoirs
of Wengchang Formation in Lufeng Sag
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Fig.3 Pore and fracture types of reservoirs of Wengchang Formation in Lufeng Sag
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Fig.5 Characteristics of diagenesis of Wengchang Formation in Lufeng Sag
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