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Abstract: Baiyun sag in the Pearl River Mouth basin is an important target for deepwater
exploration, which has a highly variable geothermal gradient. The geothermal gradient of a single well is

as high as 66.4 ‘C /km. The high geothermal field has an important control effect on the diagenesis of the
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reservoir, affecting the evolution of pores and the changing trend of the relationship between porosity
and permeability. However, the influence mechanism of geothermal gradient on reservoir quality under
the background of high geothermal gradient is still unclear. which seriously restricts the further
exploration deployment.By analyzing rock samples from Eocene to the Early Miocene in the study area,

the relationship among genthermal field, formation temperature, petrological composition and reservoir

evolution in deepwater area is comprehensively analyzed by means of comparative study. The
permeability of Zhujiang Formation and Zhuhai Formation decreases rapidly with the increase of
formation temperature and burial depth. When the formation temperature exceeds 140 °C, the

permeability is usually less than 1 mD. The sandstone pores are mainly secondary pores with carbonate

cement and authigenic clay minerals inside. However, Enping Formation exhibits different

characteristics, maintaining a high permeability up to 200 mD, even with a rapid decrease in porosity.
The sandstone of Enping Formation is a set of coarse-grained sandstone, mainly composed of quartz,
with preserved primary pores, good pore structure, less intergranular filling with cement, and good porosity-

permeability relationship. It could be concluded that the decreasing rate of porosity and permeability in the

reservoir was controlled by the geothermal field as well as the primary composition of sandstone.
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Fig.1 Tectonic location map of Baiyun sag in the Pearl River Mouth basin
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Fig.2 Composite column diagram of stratigraphic and structural evolution in Baiyun sag
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Fig.3  Sandstone triangle classification diagram of shallow
Zhujiang Formation and Zhuhai Formation in the

Pearl River Mouth basin
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Fig.4

different geothermal gradients in Baiyun sag

i e, v A A RN A S 0L A R R A T R S i
JEPIPE A IR R i ) Ml X R ) 1
2 TRl AR AR TN T b s e e A )
FlfA A

e HlL UL A R DX 8 AR 51 g I R A
JE X IR — B0, A R T 52 IR IR 1 52 ], S
YEFIRRAE | B A= W o 28 R AR AR 00 50 s Tl A T i 2
SERRAE 5 b AR R B XA A 25 R AR R
HEA A BB B AR O TR, % A
AR )RR & A B AR AL bR T B2 KB
— OB S IR 5) . 7E AR MR AR RE ML X, iR 2
PRVLZH - 2R i 2 1 5 o i S LR DL R R Sk e L 2k
FEfR PG TTRRERIRAE 3 000 m 224, T 7E e Hb Yl 86 )3
X —TTRRHEGE B T3] 2 300 m DAk,
23 HEREKAWEYEENIFE

TE 5 bR 5T R SR R i 2 AL Ak
7 S L A LB B2 W TR S8 S AR AR
FH B e ] 42 o1 AL Bt B P AR N B L A TTCARR B 1 °F
140 YRR 2 1 2 Hu R 160 C iy 10.1% (&l 6a)
BBERREREZE 0.1 mDE 6b), A A ¥ %
B B 58 X A0 A A TR A 1 T D LR 2R R D) AR
FLo~ AR B R AL AGEL b )2 m R A R

Variation trend of kaolinite and illite/montmorillonite mixed-layer clay minerals in deep sandstone reservoirs with

AR R LA A AL AL S R ALBR AL 5

R Tl A PR B A R R TR R AR A
F T R L R 3K B i e A 0 O B S A )
FA e A BT T B m T A IR R IR 120 ~
130 "C i+ K 2 KA AL B 2 DR AL A F 2 AR i 4
KRB EE W FE I Cf 5 & BB IR R L DR 2D
U HE R R 29 2 500 m, £ BT K IR R T fmy i
o T b DX BRI AL D S 3R B g B A R A Al
fiE o S8BT T B ) DL A 2R B 9 I Bk A AL B
AL BT JBE O B A 8 T B 0 U A Bk
= RIS A ) A TR (7D 5 R AL
B4 F AL 2 B BB i R B — A AR, BOAT BRI E
B IR O T A R AR AA , A FLBE A AL
W FERSLBZEA, iR 140 TR BB
TR 1 mD PUT 85 FL B 32 2 i UAE AL B
J s PR R LA B R E A5 A B AR R

3 HREREBISIERENIREAN

X E (3 000~4 000 m)EAFFRT UL
A 25 A NR B PIR 2 BF S B A A
b A BT R E R A E R S, B AR 0 R
w7,



%6l

Th b, A5 BRI O A3 1 2 10 I i 28 0 R A T rh iR T2 A J2 B s

3.1

%ﬁﬂﬁﬁmlm

E/
[10p:2

5. it

500

1000

1500

2000

2500

R /m

3000

3500

4000

4500

a. MBS EE=>55 C/km Z0FF . hlCA B S HHE B
JE<T40 °C/km ZAF R L s B S TR

AAFHEIE
PR AMUIBRIR R 22 5 B E0T A= MR
55 KL A NN 3 9O R ) 22
W it 2% 18 A 28 2R A o e Al i 7 L A

G =55 C/km

—

[ — .
-
~

e

500

KIFHT
MR ZFE (B5 P26, P27 %5) fiff J2 4+ f1 °F
R B ARNE N  E ASERD  FR A £

<l§ISa>,/\ﬁ&ﬁj\ﬁizﬁr“mvnﬁﬁkﬂr“*#m

G=50 C/km

1000

1500

2000

2500

2 3

3000

T

3500

4000

T

4500

000 m,

500

1000

1500

2000

2500

3000

3500

4000

4500

252 300 msb. HIIEESE N 50 °C/km &4 F . hila B 5w E

R BRI AL R 22 5. A M
‘tﬁE(l}ﬂ 8)

G<40 ‘C/km
] C
- L]
— — Ja
= w— ] -2
— ZJQ [“lI”I
(— — U]
———

Bs5 HRAXFAEMXRURNIEOPHRENK BRE

Fig.5 Particle contact relationships and the corresponding interface of diagenetic stage B in the study area
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Fig.9 Porosity and permeability characteristics of mid-deep sandstone reservoirs in typical wells of Baiyun sag
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