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Abstract: Studying geothermal fields provides information related to hydrocarbon generation, petroleum entrapment,
and resource assessment. As a core area for crude oil exploration in the Pearl River Mouth Basin, studies of the current
geothermal field and its main controlling factors in the Zhu I Depression hold significant importance. To conduct such
an in-depth study, we adopted a method that combines multidimensional data collection and analysis. Based on 204
borehole temperature measurements and more than 211 thermal physical parameters, we studied the current
geothermal gradient and heat flow, regional geological characteristics, and distribution characteristics of the Zhu I
Depression. The results show that the geothermal gradient of the Zhu I Depression is mainly between 27-40 °C/km,
with an average of (33+2) °C/km; the rock thermal conductivity is between 1.0 and 3.0 W/(m<k), with an average of
2.61 W/(m<k); and the current heat flow is between 55 to 75 mW/m’, with an average of 64 mW/m’. Our research
indicates that the geothermal gradient of the Zhu I Depression is higher in the east and lower in the west, high in the
north and low in the south, and high in uplift areas and low in depression areas. There are certain differences in
geothermal gradients between different depressions, among which the geothermal gradient of the main Xijiang Sag is
the lowest. The different distributions of terrestrial heat flow are coupled with the geothermal gradient. These new data
confirm that the Zhu I Depression has a relatively high heat flow, which is higher than those measured in western
China, such as the Tarim Basin and Junggar Basin; however, it is lower than that of the northern South China Sea,
such as the Yinggehai Basin and Qiongdongnan Basin. The distribution characteristics of the current geothermal field
in the Zhu I Depression are mainly controlled by the deep lithospheric thermal structure, faults, magmatic rock
distribution, and its thermal and physical parameters. This study effectively promotes deep oil and gas exploration in
the Zhu-1 Depression, facilitating future work related to hydrocarbon source rock maturity evaluation and favorable
oil-gas reservoir formation area predictions, and provides a scientific basis for the exploration and development of oil
and gas resources in the Pearl River Mouth Basin.

Key words: Pearl River Mouth Basin; Zhu I Depression; geothermal gradient; thermal conductivity; heat flows

[Ealoael A Y AN I R (e el E s R
T AL, IR 3 R AR — B TR R U e
T Ao IR 3 4 S il ARCBE R Bt R Y
KPP 2 — , AU E R Y B A il S
T Ak B, 3 X B A 1 Tk SAH AR B D AR
M, M E% . RE U KRAFFER T H
A F EE AR CA W =%, 2023) . ETFIE, &
22 24 35 BT 6 BRI 4 ML %) MR 3 o A R AE T R
T —RIMWFFE . 2020 4F Z [, B LE A BR A9 BE
BT, R R BRI O 2 B A M R S A,
5 7% 7 18 AL R R K DX L RS S R 29.4~52.2 °C/km,
SEH A (39.147.4) C/kmCA 7 425520095 ] & b
5,2019; JeAHZI%, 20200 5K T A 45 (2012) AN
BRVL I 7 b 1 255 b A6 5 4R Th 7E (36.646.0) °C/km,
R Hby B B K (66£9.8) mWem 7 S I 5 4
(2023) % w8 I 2 40 X 4 Hh 1) b S 5T R 8 R
PRV T 25 iy i 35 A6 B SF 918 M (52.6+30.4) °C/km,
o H BRI R (75.3+18.4) mWem *, JRAF AR
[F] 272 5 o SR VL 1 23 b b VR 3 0 AR A 25 7, (1

JE 13X 88 DX Y M T 7 R O e 22T ST ER VL H A
b A SR B T IR SR R

P TR D 2 Hb A o AR X B BR
— g, HC A AR i RV A S R A
=02 L RO, HORTEE R BR— 34 B B4
i 50 19 2 GO T A AR D AN o i X
— IR FEEA 24, — Ty R A5
P, WA OC TR VL F 4 b b IR 3 00 B O Bl £
SR 2020 AF 2 Tl AR 04, b IR B 4R b A AE R
ZECE MR X A 2020 4F DLk, BfE BRI A
M B 5 52 AP S 1] TR TR Wl A AR R R L A R0
G, RIE RIS W 2, R R RO Y IR
KOs B 20 M LUK B 3 S e 24 i ZR VT 2 3 B
i B B, T A 2T Bk — M B R R U
TR AT TR AW IS o 53 — 5 T, 7 HT B AF 5T
w0 R — 34 I 4 TR B R R AT IR
ANHRGHARD]

b U 5 1 25 8] 73 S S b 3R TR Ao #E S TR
o J5T 2% A B R AR T 7 o BRAS WF 52 R W, st il



- 586 - B T A R CH SR B0

% 53 %

Gy Aiks e FEZ R T A A, K &
ARYEFEZHNEZN MG . A AU rEE
B TURR Wy B AT B 2 A T — i P B i B R
JE S [R]JR v B $ A% SR ( Gholamrezaie etal., 2018) .
Kassa et al.(2022) F1 Kolawole and Evenick(2023) f#)
W 5 46 7 b IR 6 B 5 o A B R B L S LT R B
R R s WADFFEYCAWTRL, AR K
By A [5] 45 237, L 20 b A7 1 5 el i R
A P AR A AT M R 3 Bl K (Wang et al., 2020);
Duwiquet et al. (20224 UE T 7 7E 1 Wr 24 J& 2% L
Bt S PE ) SR 3 T, R B A ) R IR S
5 0 RN A A (2023) 78 X FA IL 7 Hb B A R BB
JE AT 5 v [) R IR S 2 Ak B ) 2 s R A A
Py VEFRAE . S HRAE R A5 DR R A VR R L [R) 52w
i U 37 53 A R AE o EH E R T 28 AR ] 45
il Bk — 34 B b UL 37 19 23 A, R A BT AR
TX el A5 % B — ) B b IR 25 S 40 AT R AR B9 B AR N
TR A, Tk A I A R T K 4 8 B ARG o )
g5 bR, BCARTET X BR VL 4 M H R 4 1Y
WFIEBEE T — 5 B, (H BT X 2 b 0 vl A<D
PR U B — 34 o b 115 37 09 BIF 5%, 050 ) ik R >4 TG B
— 3y g R )2 A AR T R R Al A Y b I T 5T
MR o AW RGBT Bk — )k 52 15
FE 03T I EE AN 152 0 RO Y L VS IR B A 45
47 DRI I e A0 T 38 B 147 HE 3 0 RE dh
SPVEAE PRI, B AT TR A B
A b R A FE RN R Ml R A 0 A RR AR, T RS M
W T Bk — ) B B4 B b BROIR S I v R
E RSy SANR S N SN DS E =k N T ]
TR R, BR[O, 2R G
BT BRI T 28 3 B — 38 B DX 38 3t Jo 9 5 A0 5
TRUTIT 2L 5 B 3 o 0 BBl 45 4 55 D R 0 B
A IR 37 43 AT WS I, 0 TR BR — 34 B b TR 2% R 3
A FAAE AN o 3X — BIF 5T S Bk — 34 B il AU R
TE R B2 MRS Al i) B2 280, B ) 3k — ) R IR )R
R U PR L KRR A U R A
GRS A5 E N S 7 A N e T R
TIT & A BERE R I, BAT B2 00 3 ot 2 50,

1 WHRE=

P T AR TR P B R LRI M Bk 5 E 5 A
e iy = 05 220 A, HEOR Ml b i A T R AR

P, B 12T R WA S B 4 Gt FIZE 55 20155 1
SEBRAE, 2019 o BRYL T 45347 F b R I LS,
EIETE R AR AR 2 BIE Y, JE T R P
R HL MR AR B AT B T A AR B A b,
PR “ARVG A e mdb AT B AR AL AR 4
AR W A L JE IR AT L R AR A L T
M B AR T R B R S A M R IR
2014) o A YHFE Y DX A7 T b F8 3 B i By 2k —
My, % B NV ] 2R fl R TR L PR VI IMTRE
BN VTR Bl TUT R 45— 2 i) R 3 B T M R
(L 1-AL B, AR KT N 50~ 150 m, J& T & K
Xo HI T EERG 2 (A4S 3 A A7 7E 25 57, A M A
NP B A = R . BRILH 4 R -
43 Ry T 54 6 30 A0 24 B8 5 0 2 A 32 22 R B, B
JR4D TRz sh, Mgz, HaiEsh MR
B8, M B TG R . 2 RE I I BR 3E B —
W, A NE MW AR - LT BREiE s
FE 19 24 B4 7 15) N NE [0] % 48 S 35 EW ], 487K T
WHz g —% . WA Z I, BRIT O & H b
T B B B NE [7] F1E 3 52 B S NW ) i) 2 58 5
JER B, X F BRI EW [0 5 NWW J1] 4%
F W L HT G B, OF BB T — R 5 NWW [1] 5
He /)N U B8 Ot A1 AR 46 2017, 20205 25 1845 2023)
b, BR — M B VG 4 O M s R PE VLM G R B
A NE [1] . NNE [i] DA K 35 BW 1] 45 7 24, NE )
K AR B 32 W 2 2 G R 1 4 3 4R AIE (e et al,
2018; Ma et al., 20200 ; ZR #4955 MM MTRg . Fifi = 141 B
SN 32 E R F I EW ) F NWWIa] 1) 458 5 07 24,
CHEFENERTRREHRILKER UL 1Y
S Ak I AR ) CQNIEE A8 25, 2018) o 22 B Wk B0 b 1 T8
Ak Xt R VT 11 23 Hb 1 T BV Ak R B T AR IR L A
TE FRRER T s B A RBP4 Wi
GERWFAH . PSRV BT Wi b
o T AL DL R s 0 R R (] 1-0) . Hor, 3
B 415 B4 AR DURUAR R, SRRV O 254
BRI AR R SCE YL BRI A L 1A
KR = AL £, R E KER @R
., HoiE e Ze b A e 2 . BOE AL VA AR L TR
A K = A S JEA TR Ry 3=, A R D A
ERE s . AW ERIG A IR, )2V
W AR M, SRIB AR R T EERE
Mg AHED 2, A Je A 20, B E T M -
YA PERRAE o TN TROR SRV RIS IO R,



P v A N ' N 4 \ >
% 3 M FEET, 5. RIL OB K - HEHETRAES TEREZ 2N . 587 -
EIENES N (©) | i
) £ ny Al [ R
0 80 km W i
AR, 5D 4
= %;mw<gﬁW‘Yim“X he “ i 4
5N NS Y i o
g 2 b 357 1 !’\)! b
< # b 4 i i 24
Py o - ft ’
AET S ~ Bl £ AL o =
Camar T4 %ﬁ i p WD
i B (A iL
Y [ W | ==
1&$ " wpg| AT
: | EEm
% - AR | g = g
b1k
“— % %ﬁ@ ==l
T i Ay
il
—
a A ()
i X mEe | ---
20 |l 47 e~ Va2 | B2 I
I 4
=) O O x | =
i O I e e b 8 3o ()
ST L T 4
AR e R AR
(@] @] [ AL
mg e O e i 35 22 —
ek ER

=
ERCuR

[e]

Rl

= & [«
—MIE O mie mk
BICI IR IO

[e] (o] [e]

i WiE ks TR

B RIO&ZMREEEERRMEERE

Fig. 1 Regional tectonic map and stratigraphic column of the Pearl River Mouth Basin
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Fig. 5 Distribution map of the current geothermal gradient in the Zhu I Depression
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