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Abstract: Terrestrial heat flow is a comprehensive index that reveals the spatial distribution of temperature and
the formation and occurrence conditions of geothermal resources in a region. The terrestrial heat flow in the
Eastern Sichuan Basin has not been extensively studied, which restricts the understanding of the potential and
distribution of geothermal resources in this area. In this study, the geothermal gradient and terrestrial heat flow in
the Eastern Sichuan Basin are calculated using steady-state temperature measurement data of 178 systems in
4 wells and 76 formation-testing temperature data in 25 wells. Thereafter, the geotemperature of the Lower
Permian Qixia—Maokou Formation thermal reservoir in the Eastern Sichuan Basin is calculated using the
one-dimensional steady-state heat conduction equation. Finally, the types and potential of geothermal resources
developed in the Qixia—Maokou Formation are obtained. The results show that the geothermal gradient in Eastern

Sichuan Basin ranges from 16.0 to 21.3 °C/km, with an average value of (18.3+£1.59) °C/km, and the terrestrial
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heat flow ranges from 44.3 to 67.7 mW/m? with an average value of (55.5+6.0) mW/m?, which has the

characteristics of a low-temperature geothermal field in the tectonic stable area. The Qixia—Maokou Formation is

the most important thermal reservoirs in Eastern Sichuan Basin. It mainly develops medium—low temperature

geothermal resources. Among them, low-temperature geothermal resources are mainly developed in the southwest

structural zone, while medium-temperature geothermal resources are mainly distributed in the southeast, northeast,

and northwest structural zones. Combined with the characteristics of thermal reservoirs, it can be concluded that

the Qixia—Maokou Formation has the thermal reservoir and geothermal temperature conditions necessary to form

rich geothermal resources. The results may provide important geothermal information for the exploration and

evaluation of geothermal resources in this area.
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Table 1 Thermal conductivity column in the Eastern Sichuan Basin

HZ A FE SR EL PER/(W/(m-K)) PHEbRE T 22 HZ BT R /(W/(m-K))
: W 8 1.79~3.76 2.56+0.72 )33
et 16 1.49~2.75 2.2240.45 '
EPapes 54 1.71~4.81 3.4040.70
KA 13 1.73~3.42 2.5140.48
T " 3.40
(= 14 2.87~5.49 4.31+0.70
s 1 2.01
s 1 3.34
P EFye 3 2.60~3.25 2.99+0.34 2.65
K 6 1.74~3.21 2.36+0.44
EPayes 2 1.92~2.90 2.41+0.69
C . 2.35
KA 1 2.22
KA 1 1.96
S s 2.11
et 1 2.26

®2 IRMEXHMEHEMAARITELSR

Table 2 Computation of geothermal gradient and terrestrial heat flow in the Eastern Sichuan Basin

4 TR /m AR EE /m HZ K HL P /(mW/m?) i3 A B /(°C/km)
59 2856 3244 T 53.3 16.6
i 71 1815 2520 T 54.4 17.9
B 37 2400 3015 T 56.2 16.1
B 36 2270 2556 T 60.6 18.9
KK 1T 1063 1867 T 53.9 16.8
% 2 3733 4502 T 63.9 19.9
I 3 2416 4375 T 64.9 20.2
I 4 3488 5243 T 64.2 20.0
k1 3021 4703 T 53.0 16.3
WAR 1 4132 4695 P 52.7 17.6
K8 3470 4653 T 54.6 21.3
v 1 3445 4100 P 55.1 21.3
£H 21 467 2108 T 54.6 16.5
il 11 1900 2990 T 53.0 16.5
i 6 1886 3081 T 67.7 21.1
fib 120 4035 4412 P 51.4 19.1
12 2732 3329 T 67.7 21.1
JE 1 2550 3081 T 65.4 20.4
=2 3095 4047 T 51.6 16.1
=S5 2434 2980 P 443 16.5
%21 3761 5785 T.P 55.0 17.1
=13 4237 4713 p 50.8 18.9
FEH 3 3100 3258 P 46.5 19.1
=6 3155 3360 T 54.6 17.0
i 1 850 3376 T 54.4 16.0
FiP 64 100 3004 T 52.6 18.4
10 0 2480 J.T. P 50.7 18.1
2 100 2900 I.T 54.6 20.8
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