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Characteristic of surface heat flow in the Pearl River Mouth Basin
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Abstract The characteristics of surface heat flow, which are the comprehensive reflection of
lithospheric tectono-thermal evolution and a constraint on thermal history reconstruction, are of
great importance for dynamics research and hydrocarbon resource assessment in sedimentary
basin. 19 new heat flow values have been calculated based on the newly collected temperature
data of the Pearl River Mouth Basin, among which, 12 heat flow data located in the deep water
area (where water depth exceeds 300 m). The new data, which could make better control on heat

flow distribution of the basin, is of great value since the rarity of the borehole heat flow in the
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deep water area. Together with previous studies, a heat flow contour map of this basin has been
depicted and the distribution characteristics have been further analyzed. The lithosphere thickness
at 36 wells also has been calculated by solving the one-dimensional heat conduction equation and
then its relationship with the surface heat flow has been acquired. The results indicate that the
surface heat flow values of the Pearl River Mouth Basin vary from 24. 2 to 121. 0 mW « m ™ *, with
an average of 71.8413.6 mW * m™?, and the average borehole heat flow in the deep water area
can reach as high as 84.5+4.4 mW « m 2.

the slope area while the lithosphere thickness shows an opposite trend. The relationship between

The heat flow value increases from the shelf area to

the surface heat flow and lithosphere thickness can be expressed by an exponential function.
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Fig. 1

Structural division and heat flow distribution of the Pearl River Mouth Basin



1860

Bk 4 # 2 4R (Chinese J. Geophys. )

57 %

A7 T R O A, R Rk P I 45 B B 2
T R 1 B V- R 2 e B Y RO AE U L R
b AR S5 T R S 2 I R 2 ]
dr

dz’

K, ¢ ARHIGR (R R IGFD M, mW » m 75 &
HIFE W/ (m« K5 dT/dZ R B E . C/km;
5 RN B T ] 5 RS B 1 AH B BT AR YL R
b AR B A e PR U R I RN A AT
A 0 GOR

3.1 iR

DL I I B T 20 O B AL AR G 3% S I L
SRR B (DST) LR (BHT) 4. B ik & 2K
T EE . FR G 2 I I A R T R B L
AT RE AR B T 7 M M R 3 B 5 B RO L
Al 00 H 35 B G Can BHT &58) iy F &6 5 1 18] AS 4%
BAREEEN AR EEE RS %,

T b 73 b ) Hb R B R ) F R AL AR A RS
8B IR S . A SOBT S THE 19 1Bk Tk B B His
Bk HZ25-7-2 %2 BHT , H At -5 B 5 2 2 3 ok
iy 22 D0 e B ) i R S (MIDT)  JHG 0 3 it 2
DST 250, J& T °] & I B2 £ 4 28 AL, HZ25-7-2 1)
BHT %t4E % A Waples £ (2004) p J7 = 474 1E

q=—F (D

160

T/(C)
G040 80 120
1000 —
£ 2000 _—
3000 —
4000 |

Z/m

1 IE T R EE LA 2a.

XoF R B A% R B L R F /N e
0145 75 3] Hi 7R B B B (P 2b) . X T i R R A b
R 3 o 0 R FH (2 200 53 ot 3L B
T, —T,
Z—Z,
K G MR ESEE, C/km; Z R km; Z, K
Wokm; T, IR, C; T, MR E, C .

24 800 m>>7KIFE=>100 m I, X RIRE . T, =
— 8.7946 X InZ, + 62. 958; 4K KT 800 m Hf,
TR 4.2~2.0 C(EER, 2007).

3.2 BEB%E

AT R FIR A AR Y B
Ry W AR S ) A B R R A T Y I R 25
1 C BB A7 B ) Py BT 38 A L B A AL
W/ (m « K. BF58 X Y T 38 50808 32 (e 45 04 F
A4 1990, 19915 Yuan et al. , 2009), B 3w 5
2OTD PR IFFALIE T K5 BRVL 1 4 A il i
AT SRR AR B R ST T A A A TR
RAVHE (IR 1), S AR SCHY $RG T 8 JIE T SE il 9%
b, T E BRUL 1 4 1 A I b 2 43 J2 R b AR A B A
BN, 5 QMY A BRIE B A R 4 H BRI AN
B AR R A PR D N -Q 114 - 349 30 SR AR A A

G: ] (2)

T/(°C)

0 40 80 120 160
0 T I T I T I T
(b)
1000 |-
2000 -
3000 —
4000

2 BhALIR - O3 A 2K
() HZ25-7-2 IR IE A G BHT-3EE M 28 o e 4 AR FABEIE S5 10T BE -V BE 2. (D) 4l ALk B2 - BE 23 A il 2.
1—LH34-3-1;2—LW3-1-2;3— LW3-1-3;4—LW9-1-1;5—EP23-7-1;6—EP24-2-1;
7—HZ25-7-2;8—HZ25-8-2;9—LF7-1-1;10—PY10-4-1.

Fig. 2 Borehole temperature change with depth in the Pearl River Mouth Basin

(a) shows the BHT change with depth before and after correction, the dash line represents the post-correction BHT. (b) shows

the temperature-depth curve of 10 boreholes, of which the geothermal gradients were regressed by the least square method.
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Table 1 Thermal conductivity data of different formation in

Pearl River Mouth Basin, revised from Shan. (2011)
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Table 2 Wells for lithosphere thickness calculation, wells with * at the upper right corner represent the wells with newly acquired

heat flow data in this paper, other wells with heat flow and thermal conductivity data quoted from Yuan et al. , 2007

I it ALs WL (m) ﬁﬁ i(&ﬁﬁﬁﬁ (W?(Eif%K)) <m\;miLn 2) m%ﬁ{‘fgﬁrg
LH29-1-2* 115.69° 20.19° 1765~1849 764. 8 53.0 1.67 88.5 50. 0
LH29-1-1" 115.68° 20. 22° 1714~2001 723.0 52.1 1. 64 85.4 51.8
LH29-1-3* 115.67° 20. 24° 1726~2162 1145.5 45.0 1.83 82.4 54.0
LH34-2-1* 115.57° 20. 05° 1770~2171 1180. 5 47.4 1.77 84.0 53.3
LH34-2-2" 115. 60° 20.07° 1787~1888 905. 8 42.8 1.79 76.6 59.5
LH34-3-1* 115.52° 20.13° 2133~2495 1344. 6 47.0 1.73 81.3 54.5
LW3-1-2* 115. 40° 19.95° 1775~2542 1480.0 43.3 1.84 79.7 55.8
LW3-1-3" 115. 40° 19.91° 1599~2199 1332. 6 52.5 1.72 90. 3 48.6
LW3-1-4" 115. 45° 19. 94° 1802~2005 1630. 2 45.5 1.87 85.1 52.0
LW4-1-1* 115.55° 19.85° 1262~1837 1668. 5 54.0 1.63 88.0 50. 8
LH16-2-2* 115.55° 20.57° 1768~1826 400. 0 54.7 1.5 82.1 55.0
LW9-1-1" 115.42° 19.83° 1411~1682 1668. 5 53.3 1.71 91.1 48.4
EP23-7-1* 113.85° 20. 44° 1649~2286 95.0 34.7 1.67 57.9 86.0
EP24-2-1" 113.92° 20. 48° 1513~2269 94.0 32.4 1. 66 53.8 98.8
HZ25-7-2* 115.04° 21. 30° 77~3707 100. 0 35.5 1.68 59.6 79.0
HZ25-8-2* 115.02° 21.23° 2165~2596 101.0 31.0 1.74 54.0 98.3
HZ25-8-3* 115.01° 21.21° 2556~2632 100. 0 32.4 1.58 51.2 99.5
LF7-1-1* 115.94° 21. 80° 2504~2951 105.0 32.0 1. 69 54.1 95.2
PY10-4-1* 114.53° 20. 83° 1272~1722 92.6 30.5 1. 69 51.5 103.2

PY4-4-1 114.60° 20. 87° 2812~2888 97.0 31.0 1.62 50. 3 105.0
LW3-1-1 115. 42° 19.91° 1566~2247 1480. 0 53.2 1.74 92.8 47.6
HZ18-1-1 115.92° 21. 66° 3131~3232 121.0 35.5 1.97 70.0 70.0
HZ21-1-1 115.42° 21. 35° 1299 ~1469 115.5 33.9 2.07 68.6 65.0
HZ26-1-1 115. 25° 21.18° 2024~2458 110.5 36.3 1. 90 68.9 68.6
HZ32-1-1 115. 28° 21.08° 2001~2193 116.0 30. 4 2.06 62.7 79.5
HZ33-1-1 115.35° 21.15° 2007~2197 116.0 33.1 1.92 63.7 75.0
WC13-1-1 112.07° 19.63° 1239~1469 116.7 49. 6 1. 60 79.6 56.0
WC13-2-1 112.02° 19.58° 1000~1301 117.3 44.6 1.57 65. 4 69.9
WC14-3-1 112.27° 19.63° 1788~2412 122.5 36. 1 1.77 64.1 74.0
WC8-3-1 112.18° 19.77° 1752~2726 112.0 42.2 1.86 78.4 55.0
WC9-2-1 112.41° 19. 82° 3348~3983 118.5 36. 2 1.76 63.8 72.3
XJ24-1-1X 114.98° 21.35° 2550~2791 99. 4 29.8 2.02 59.3 83.2
XJ24-3-1X 114.92° 21. 38° 1908~2369 100. 0 30.0 1.98 60. 2 86. 6
XJ24-3-2X 114.90° 21. 38° 1906~2340 98.5 29.7 1. 90 56.9 83.6
LF22-1-4 116. 62° 21.47° 1593~1705 352.0 41.3 1.72 71.2 70. 2
BY7-1-1 114.10° 19.73° 2414~3527 499, 4 40.3 1.94 78.0 56.0

TE o AR YR AR H7 58 Rty PR s A B S PR % #3 B i 51 A Yuan et al. » 2007.
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Fig.4 Contour map of Moho interface in the Pearl River Mouth Basin, revised from the comprehensive report on

project HY126-03, Specific Exploration Projects of Chinese Exclusive Economic Zone and Continental Shelf"
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Fig.5 Contour map of lithosphere thickness in the Pearl River Mouth Basin
AB.EF.CD represent the profiles for thermal lithosphere thickness calculation in Shi et al. (2000). Circles and numbers along Profile AB,
EF show the positions of the Expanding Spread Profile ( ESP ) midpoints and their serial numbers; Circles and numbers along Profile CD

mark the positions of the Ocean Bottom Station (OBS) and their serial numbers.
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