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Abstract: There are 1032 hydrothermal systems in Hengduan Moun- 

tains of the south-western part of China. the 

of reservoir temperature by various geothermometcra, there are 30 
- temperature hydrothermal systems with average temperature over 

more than 160 middle-temperature systems with average 

temperature of The sum of reservoir thermal energy in 30 

high-temperature systems is about EJ and in 168 middle 

- temperature is about 2. 61 EJ by the 

method estimation. The high-temperature systems are of power 

exploitation potentiality. 

The Rehai (Hot Sea) geothermal field with hot source tem- 

perature of is the beat prospect for exploitation for electrical 

production.. The low-middle temperature systems can be diretly 

INTRODUCTION 

the geothermal survey of HM in Plateau 

been carried out Expedition. The survey 

area covers in the west part of and north part of 

Provinces. There are 1032 hydrothermal features in this area 

which are more than one - third of those hydrothermal systems 

throughout China (Tong hydrothermal area exhibit var- 
ious such thermal springs 

and depooita. The study area in its natural 

state and field work limited to surface only. 

This paper the hydrothermal systems in the HM which can 

provide an acceptable alternative energy to promote the local e- 

conomy. 

HYDROTHERMAL SYSTEM 

The Distribution of Hydrothermal Systems 
The HM the zone between and Indian 

plates underwent orogenic events, and the regional geological 

structure quite complex. Tengchong and are lo- 
cated at the zone between two continental 

temperature of magma, Late Ceno- 

zoic volcanism are the characteristics here. Today, the 

in this is evidenced by the inteneive 

geothermal activity and frequent events et. 
The distribution hydrothermal controlled by the metamor- 

phic activity, the layout of the areas and 

some large faults between the and the trough, and 
of hydrothermal in 

with higher temperature and intensive hydrothermal activity. Famous 

Rehai-Langpu field located at Tengchong zone 

In uplift area. Some boiling springs issue a- 

long mapr  faults or fault intersections. In the 

example, there is a Chaluo geyser in Batang the only one in 

mainland China except on Plateau. There are a few 

mal systems in trough bends with weak thermal and lower tem- 
perature. The wall rocks of most reservoirs are composed of 

such as granite, basalts or and 

limestones or slated. 

2. Chemistry of Thermal Water 

The chemical types of thermal waters are mainly type with 

or slight acidity, 6. 5- 8. Most of waters have 

high bicarbonate about - (maximum 4560. 78 low 

chloride and variable sulphate content. The cations are mainly sodium, 

usually is less than ppm low TDS 

When TDS is lager than the chemical of water are various 

in kind, in which an important kind is chloride type. It is seen that 

slight or types are found in 

Rehai-Langpu fleld in volcano-geothermal done. The dis- 

solved salts in this water are mainly and contain high 

of lithium. rubidium, and ce- 

sium. The to and TDS more than 

Relative values of , and Mg in thermal water over are plot- 

ted on a triangular diagram Most waters are 

close to the marked "immature and "partial equilib- 

rium dilution or the datum of plotted 

near the full equilibrium line (Fig. 1 , Most bicarbonate waters reflect 

shallow or mixing waters. The discharge water of 

is likely reflecting deeper origin. 

PRELIMINARY ASSESSMENT OF GEOTHERMAL RE- 

SOURCE 

It is to calculate reservoir temperature when re- 
source are by volume method. In this paper reservoir rem- 
perature calculated by Na - K - and 

The of the 

water8 the Table In the waters 
the area marked partially equilibrated waters. temperatures 

likely to reflect conditions at levels, with temperaturm 

those at depth. Data points in the immature area may 

then unsuitable for the of equilibration tempera- 

of maximum ,minimum most like- 
ly is determined by the values temperatures and 

data, and the reservoir temperatures of immature wa- 

ters are on the contrast maps of geothermometer temperatures 
There about 30 hydrothermal sys- 

tem mean in which 6 west 
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Table 1 Chemical Compositions of the Spring waters in the Hligh Temperature Areas 
T TDS 

K co, HCO, so, Hydrothermal Area 

Humeng 

Longwozhai 

Langpu 

tang 

Helshenhe 

Balazhang 

Malutinnba 

Yanshandeng 

Yuhuzhen 

Yunnancheng 

Sanmei 

M engman 

M 

Nanhe 

Menplng 

Zhangke 

93 

95 

94 

96. 5 

95.5 

96.8 

77.5 

87 

97 

97 

97 

96 

94.5 

68. 8 

95 

74. 3 

99 

84 

99 

94 

97 

96 

100.7 

102.2 

88 

90 

90 

86.5 

85 

71 

8 

8 

7. 3 

7. 8 

7. 

/9. 3 

9 

7. 45 

8. 6 

2 

7. 66 

7. 

7. 

/8. 3 

7. 

8. 9 

7. 52 

7. 4 

7. 34 

a. 

8. 

7. 1 

88.0 

380 

135 

148 

640 

840 

210 

290 

410 

220 

73. 4 

94.0 

127 

175 

637 

126 

299 

146 

152 

2 65 

140 

118 

177 

90.5 

235 

332 

375 

956 

485 

387 

272 

4. 9 2. 14 

31.0 2. 98 

10.6 6.72 

7.4 5.12 

50 1 . 1 4  

120 0.10 

15 214 

21 19. Y 

45.0 4. 45 

20 

5. 62 1. 32 

4. 85 2. 51 

12.8 2. 12 

16.4 15. 3 

434 2.01 

13. 3 21 

47. a 
15.6 9.50 

20.4 17.70 

30.7 1.05 

13.9 1.01 

1 1 . 4  0.75 

23. 4 

8.03 1.01 

23.1 6.92 

36. 8 2. 01 

33.0 1.98 

95. 5 0. 43 

52.5 9.51 

48.9 29. 5 

0.11 

0. 63 

0. 36 

4. 83 

0. 02 

0. 30 

3. 04 

4. 20 

0. 02 

1. 05 

1.52 

1. 4 3  

3. 12  

0. 
9.5 

4.52 

7.21 

0. 32 

0. 25 

0. 51 

0. 11 

0. 11 

1. 80 

0. 32 

7. 85 

18. 5 

24.65 46.75 2.37 

0. 12 

2. 23 

0. 52 

0. 52 

2.10 

8. 30 

0. 96 

1. 40 

2. 20 

2. 10 

0. 47 

0. 53 

0. 53 

0. 73 

0. 94 

1. 08 

1. 99 

0. 36 

1. 36 

0. 50 

0. 06 

0. 21 

1. 20 

0. 15 

0. 24 

2. 94 

3. 89 

6. 80 

3. 55 

0 
0 

0 
0 
0 

0 

0 

0 
36. 3 

1 4 1  

8 

31. 2 

0 

9. 51 

18. 4 

100 

0 

37. 4 

10.0 

140 

0 
18.7 

31.5 

12.5 

0 

153 

130 

874 

253 

250 

984 

1168 

434 

719 

895 

306 

102 

a 
209 

410 

1125 

28. 6 

619 

241  

259 

98. 3 

27 3 

212 

329 

146 

165 

503 

06 699. 38 

49.0 1260 

0 709 

3. 47 

26. 7 

38. 2 

24. 3 

3 07 

698 

45 

59 

140 

5. 0 

61. 2 

28. 0 

12. 5 

13. 7 

34. 8 

2 

22. 6 

44. 0 

16. 

56. 0 

25. 0 

17. 4 

33. 0 
11.0 

26. 2 

43. a 
a 

50. 0 

63. 2 

286 

32.3 

19.0 

37.1 

54. 2 

35.0 

31 

12 

21 

31. 2 

31. 2 

31.0 

38. 2 

68. 2 

45.1 

409 

326 

185 

50. 1 

200 

160 

41.5 

37.2 

31.0 

27.5 

332 

34. 4 

20.0 

46. 1 

39. 6 

52. 0 

12.0 143 

17.0 156 

13.0 153 

12.0 102 

10.5 150 

20 

11.5 

11.5 

7.04 

14.  0 

15. 4 

13. 6 

20. 1 

530 

7.63 

18. 5 
6. 91 

14.0 

6.25 

25. 6 

11.0 

14.  6 

16.1 

15. 3 

1.70 

20. 0 
14. 0 

9. 31 

5.21 

3.06 

115 

129 

295 

154 

1 4 4  

181 

184 

102 

24 4 

136 

123 

224 

160 

150 

201 

154 

191 

316 

120 

217 

117 

162 

0.278 

1.104 

0.522 

0. 448 

1.703 

2.811 

0.688 

0.911 

1.270 

0.954 

0.369 

0.399 

0.544 

0.675 

1.831 

0.579 

1.050 

0.593 

0.680 

0.973 

0.535 

0.486 

0.701 

0.393 

0.951 

1.210 

4.610 

1.550 

1.370 

0 895 4 1 . 4 4  2.00 2.40 83.09 0.921 

Humeng Longwozhai Langpu 6. Kehai 8. 

13. Malutfanba 14. 15. 16. 17. 18. Yunnancheng 19. 20. Mengman 

23. Nanhe 24. 25. 26. Chaluo 27. 28. 29. 31. 

Kenbachaqu 

Relative Mg-contents waters 
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Fig. 
The number's same hydrothermal area as Fig. 

The distribution of hydrothermal systems in HM 

and in of west 168 
ture hydrothermal sys tem with mean temperature of 

which are located at uplifted area 

The formula for calculating reservoir thermal energy by volume method 

is Q a d where Q is reservoir thermal energy in is 

volumetric heat of rock plus water reservoir 

area d is reservoir thickness km, most of a,  b are based on Brock 

et. 1978 is is reference temperature 

(average annual air temperature). When the are executed 

Monte Carlo operation, the parameters of are 

according to the sample formula of triangular and ihe 

parameters of are assumed to be constant. The sum of reservoir 

thermal energy of the 30 high-temperature is 53. 

1.95 and in the 168 middle-temperature systems is about 149.59 

61 

The thermal resource (wellhead thermal energy) of each 

temperature systems depends on recovery factor of each as- 

sumed to be all system in HM ,which times the reservoir thermal 

energy of system to obtain thermal resource. 

to the formula (Brook et. , the electrical energy of 

high- temperature system and heat of middle- temperature 

system is obtained (table 

4. EXPLOITATION PROSPECT OF GEOTHERMAL RESOURCES 

In order to utilize the geothermal of this in a 

be necessary to consider the economic 
commercial exploitation electricity and other 

The best prospect for the generation of electricity from the geothermal 

resources is the Rehai-Langpu geothermal field located at the 
- uplifted area. The Rehai - field Of 

Tengchong County is situated Latitude 24' 55- N , and longitude 
E an altitude of It is a boiling springs 

area with the highest discharge temperature of at the surface. 

Late Cenozoic volcanic activities were quite violent, and lasted Curing 

whole Pleistocene period. Magneto - telluric and Micro - earthquake 

studies show that a magmatic heat source occurs below 7 km depth 

Based on the total natural heat of for 

the Langpu is inferred that there is a magmatic heat 

source temperature of about 400- 1994). The magmatic 

heat source appears to be a intrusion The thermal wa- 

ter contains high chloride and is of the or 

Cltype. The triangular diagram of Mg in ther- 

mal water obtain equilibrium water temperature of Rehai-Langpu fleld 

to be about (Fig. It's reservoir thermal energy is about 13.26 

EJ by volume method and the exploitation potentiality may be 
not less than electricity energy of X kw (table 

West at high ,and has abundant domestic ani- 

mals. Based on the predominat resource and economic 

utilization of thermal resource should be geothermal space 

uses. 

heating 

Most of HM regions are abundant in natural Direct 

of low to middle temperature such as geothermal 

roasting rubber, pulp - , and sanatoriums, is ideal. The 

landscape of HM is by the beauty of the geother- 

mal features, including travertine In the future. 

the area's rich geothermal features will be important for the 

HM area's tourist industry. 

5. CONCLUSIONS 

The best prospect for the generation of electricity from the geothermal 

resources of high-temperature system is at the Tengchong 

uplifted area where the (Hot geother- 

mal field an ideal Direct of low to middle tempera- 

ture systems in HM is ideal, and the area's rich geothermal features are 

HM area's tourist industry. 
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Table Locations ,Temperatures ,Thicknesses of hydrothermal Systems in HM 

thermal therm. 

98'27' 

24'07' 

26'07' 

100'02' 26'44 

100'08' 22'14 

4 

2 

96/19. 4 

74. 

99/20 

4 

2/26 

s. a4 

2.26f0.94 

a7 

1. 

1.66f0.46 

39 

I. a4 

I. 

1.26f0.40 

as 

44 

a7 

46 

44 

40 

44 

0.060 

0.066 

0.069 

0.064 

0.461 

ma 

0.094 

0.083 

0.061 

0.064 

0.076 

0.062 

0.074 

0.096 

0.064 

0. M4 

0.067 

0.060 

0.071 

0. 

0.067 

0.010 

0.010 

0. 

0.046 

0.111 

0.011 

0.016 

0.016 

0.011 

0.017 

0.011 

0.011 

0.016 

0.020 

0.007 

0.011 

0.016 

0.011 

0.011 

0.010 

4. 61 

6.07 

4.62 

8.80 

19.02 

48.9 

9.72 

4.66 

6. 64 

6.76 

4.66 

a. 

7. 

4.68 

4.66 

6.64 

8.46 

a. ao 

4. 

8.64 

6.60 

26 

4.62 

a4 

1 

- 

- 

- 

+ 

\ . . \  

of Field 
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operation with the colleagues (Tong et of our group for Hengduan 
geothermal investigations. 
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