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1
Table 1 Features of the terrestrial heat flow of some typical natural ecosystems
mW/m’
44 31~72 76 13
26 ~ 40 7 13
18 ~22 3 13
29 ~ 54 3 13
26 ~ 69 4 13
55 35~72 4 13
61 54 ~71 18 13
54 13
53 ~99 4 13
71 55~99 7 13
112.2 69.1~ 139 8 14
100 ~ 110 14
108.4 82.1~152.4 10 15
96.7 45 ~141.9 52 16
Rio Grande Rift 50°
1 65°
K 1 8151 mW,/m? Yukon 65°
70£19 mW,/m?> 61+17 mW,/m>
4319 mW,/m? 27~51 mW,/m? "
63112 mW,/m?>" 5~10° 55~60°
10.3
km? 30
13%
1 1°C 7
11°C
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1 > mw/m?

Fig. 1 Isomap showing the terrestrial heat flow of the continent of China
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Table 2 Terrestrial heat flow and ecological features of sedimentary
basins in the continental region of northern China

mW/m? 18- 44 24 42.3 35 52.6 21 58 14 62 122 65 45

1/5 1 =5C 7
7~10°C
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Table 3 Features of the terrestrial heat flow of Cherrap wt
zones with different humidities 1313 m 11430 mm 1861
W/ 22990 mm 1961 26 461
~20 mm
40 ~ 50 1707  km?
50 ~ 60 1 000 mm
> 60
Cascade
3000 mm
Kauai Is-
land
Mt. Waialeale
1569m
11 684 mm
1912
8 409 mm
1600 mm
4
70 mW,/m?>
104.4 mW,/m> 207 mW,/m>?
2 000 mm
0~50°C

85°C



92

2002




29 1 93

1956
Glen Canyon Dam 1969

Lake Powell 30
262.2 km?® Lake
27.3% 2 460 km? Powell
90
80.89 km? 310km?*>/a 5
26 27
“ " 60 mW,/m?>
“ " Badlands
25°C/km

25~35°C/km ©



94

2002

Pollack H N Hurter S J Johnson T R. Heat flow from the
Earth’s interior analysis of the global data set J . Review of
Geophysics 1993 31 267~280.
M . 2001.

J. 2001 18 1 51~58.
Everham W D and Huntoon ] E. Thermal history of a deep
well in the Michigan Basin Implications for a complex burial
history A . In  Merriam D and Forster A Eds. Geothermics in
Basin Analysis C . New York Plenum Press 1999. 177~202.
Cermak V and Rybach L. Terrestrial Heat Flow and the
Lithosphere Structure M . Berlin 1991.
Chapman D S Pollack H N. Cold spot in West Africa
anchoring the African plate J . Nature 1974 250 477~478.

Chapman D S Pollack H N. Heat flow and heat product

Springer—Verlag

ion in Zambia evidence for lithospheric thinning in Central

Africa J . Tectonophysics 1977 41 79~100.
Harris R N and Chapman D S. Borehole temperatures and a
baseline for 20th century global warming estimates J . Science
1997 275 1618~1621.

Huang S Pollack H N and Shen P Y. Temperature trends

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

over the past five centuries reconstructed from borehole

temperatures J . Nature 2000 403 756~758.
B 1988 8 856~866.
1989.
J D 2000 30 4 425~419.
et al. Geothermics
in China M . Beijing Seismological Press 1996. 1~299.

Prodehl C St Mueller and Haak V. The European Cenozoic
Rift System A . In .Olsen K H Editor

Wang Jiyang Li Naisheng Wang Jianghai

Continental Rifts
Evolution  Structure Tectonics C . Development in
Geotechtonics. Elsevier 1995.133~212.

Baldridge W S Keller G R Haak V et al. The Rio Grande

Rift. In Olsen K H Editor  Continental Rifts Evolution
Structure  Tectonics C . Development in Geotechtonics 25.
Elsevier 1995.233~276.

Keller G R Bott M H P Wendlandt R F et al. The

Baikal Rift System. In Olsen K H Editor . Continental

Rifts Evolution Structure Tectonics C . Development in
Geotectonics 25. Elsevier 1995.325~344.
J.
1999 5 8 1030~1032.
J.
1999 13 5 447~551.
M .
1995.
M . 1988.
M . 5
1992.1~77.
J. 6 1990.219.
J.
1995 20 4 399~404.
J.
2000 45 12 1327~1332.
J.

1993 36 6 784~790.

1999 14 3 229~234.
Morgan P and Gosnold W D. Heat flow and thermal regimes
in the continental United States A .In Pakiser L C and
Mooney W D Editors .
nental United States. C  Geol. Soc. Am. Mem.
493~522.

Geophysical framework of the conti-
1989 172



29 1 95

Influence of the terrestrial heat flow on the evolution of the
surface ecosystem and environment

KUANG Yao-qiu HUANG Ning-sheng ZHU Zhao-yu HU Zhen-yu
Guangzhou Institute of Geochemistry ~Chinese Academy of Sciences Guangzhou 510640 China

Abstract Some puzzling problems in the development of the natural ecosystem and environmental evolution
on the surface of the Earth lead the authors to consider the role played by the energy from the Earth’s
interior. Comparing the ecological feature with the terrestrial heat flow of the main geographic units all
over the world the authors find that the quality of the ecological environment all over the world is close-
ly related with the values of the terrestrial heat flow in a region. The typical forest ecosystem always devel-
ops in regions where the terrestrial heat flow is quite high  while the typical desert ecosystem often devel-
ops in regions where the terrestrial heat flow is very low. The heat flow from the Earth’s interior which
might not only influence the humidity of the regional climate but also define the lower limit of the ener-
gy supply for the ground ecosystem 1is considered to be an important limiting factor for species in the de-
velopment and evolution of the ecosystem in a region. The low terrestrial heat flow may play a major role
in the desertification of some large basins. Study on the mechanism and influence of the terrestrial heat
flow on the degradation of the ecological environment from which we will understand the background for
the formation of the ecosystem and the environmental frame in a region and may distinguish the influence
of human factors from natural factors on the evolution of the ecosystem and the environment will provide
a scientific basis for making decision in the management and construction of the ecological system and en-
vironment for a region.

Key words terrestrial heat flow ecological environment limiting factor climate change desertification



