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Dakongbeng Area is one of

powerful hydrothermal i n Himalayan

Geothermal Belt and is l oca ted at west

of town of county, western p a r t of

Province. Th i s paper descr ibed its geolog-

i c a l s e t t i n g s , surface manifes ta t ions , and

discussed t h e r e s u l t s of chemical ana lyses of

hot waters and soil mercury survey.

t h e heat content beneath t h e area has been

estimated t o be about J and i t s e lec-

t r i c a l p o t e n t i a l is about

INTRODUCTION

I n t h e last decade, Comperehensive

i f i c a l Expedit ion t o the Qinghai-Xizang ( T i b e t )

P la t eau made an extens ive survey of geothermal

resources i n the Xizang and western p a r t s of

and Provinces and it showed t h a t

the Himalayan Geothermal B e l t runs through t h e

south-western p a r t of China as a n e s s e n t i a l

p a r t of t h e g loba l geothermal b e l t The

t o t a l of known hydrothermal a r e a s wi th in t h e

Geothermal Be l t is, a t l e a s t , over

1500, among which more than 60 a r e a s are

f u l , t h e temperatures a t o r i f i c e are over

bo i l ing point respected t o l o c a l a l t i t u d e .

Those a r e a s might be of resource p o t e n t i a l and

a r e ca r ry ing on predevelopment i n v e s t i g a t i o n

one by one according t o p r i o r i t y of

t y of development. One of them is Dakongbeng

Hydrothermal Area.

GEMOLOGICAL

Dakongbeng Hydrothermal Area is loca ted

at west of town of county, west-

ern p a r t o f Yunnan Province. Its a l t i t u d e is

t o which corresponding boiling p o i n t

is aoout

temperature i n average is and the

The annual a i r

annual precip E in average is

Wanqiaohe r i v e r with a drainage area
than 1500 2 flows through the area

9

more

from
southwest t o northeast . The Dakongbeng

thermal Area is t e c t o n i c a l l y wi th in

Folded S t r a t a B e l t formed i n

China s t a g e and reformed by more s t rong

i s m dur ing Yenshan and Himalayan stage later.

The rocks occured in t h i s area include b i o t i t e

which may be the metamophosed

products from Manghuei group

of Middle T r i a s s i c or may be deep metamorphic

strata of Lancang of Lower Palaeoeic

not t o come t o conclusion yet, and some Middle

Jurassic red bed overlaped the gne i s s , and

g r a n i t e of Yenshan stage as an offshoot

con tac t with those rocks mentioned

above. Nandinhe Faul t is a s i n i s t r a l fault

a c r o s s t h e a r e a from southwest t o nor theas t and

d i p s t o southeas t with a high d i p Two

groups of quar t z vein with of and

respec t ive ly a r e common with in t h e area.

Those may r e l a t e d t o fault

derived from the ca rd ina l , and which could

t r o l d i r e c t l y the d i s t r i b u t i o n of htdrothermal

manifes ta t ions .

From the f a c t s , the rese rvo i r is

of g n e i s s and g r a n i t e and is of and

crevassenesa

Dakongbeng Hydrothermal Area may be divid-

Dakangzhixi Hot subarea, shown

ed i n t o following f i v e

i n l a b e l l e d by number is i n a

v a l l e y with a d i r e c t i o n of

c a l l e y i n t e r s e c t e d the Nandinhe Three

hot s p r i n g s issued from the bottom the

v a l l e y nea r l e f t c l i f f and t h e i r

a t o r i f i c e a r e respec t ive ly ,

where
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and hot water shows PH value of 7.7-7.9, with

t o t a l discharge of 2.4

labelled by number 2, located i n another

v a l l e y in western bank of the Nanqiaohe r i v e r ,

i s sued from t h e r i g h t bottom of t h e va l l ey

where granite n igh t be i n t r u s i v e contact with

g n e i s s or a grade fault night run

through along t h e val ley . The subarea with 40m

have more than 20 spr ings , t h e highest one

is about m above river leve l .

wi th temperature of and value

of 7.5 i s seced at middle par t of t h e subarea,

and a temperatures were decreased gradu-

a l l y upstreamward and down streamward.

cause of numerous spr ings and immedately mix-

ture with stream water after dischrging, t o t a l

amount of discharge too d i f f i c u l t t o

sure d i r e c t l y , but could be from

temperature d i f f e r e n c e of stream water ween

downstream and upstream (21 . and

f low rate of stream t o be 200 by

Assumed the mean temperature of hot  water  t o be

t h e discharge of t h e subarea was about

Dakongbeng b o i l i n g spr ing subarea, as

shown i n 1 label led by 3 , i s of typ-

ica l f o r whole area and located wi th in a deep

v a l l e y stretching near ly west-eastwards over

m in length . There manifest 3

spou te r s , large-scale steaming and a l t e r e d

ground and numerous hot and bo i l ing apr ings

with temperature at o r i f i c e . The

r o a r i n g noise from these  spou te r s  reaches as

d i s t a n t as h a l f of kilometer.  

Adjoining rocks were a l t e r a t e d s t r o n g l y

and was dominant. On

s u r f a c e near o r i f i c e s of sp r ings , a l o t of salt

e f f lo rescence and a f e w n a t u r a l s u l f u r were

deposi ted ,  but  large- scale f o s s i l s i n t e r and

t r a v e r t i n e remained on t he ridges both s i d e s of

t h i s va l l ey . The f o s s i l s

t h i ckness i s about 6-7 m, and bottom of the

t r a v e r t i n e bodies are h igher by than

o r i f i c e s of t h e which a r e discharging

from of t h e val ley . T o t a l discharge of

t h e subarea was 21 .37 l/s by previous repor t .

t h e r e were two subareas: s i t u a t e d of t h e

of Dakongbeng v a l l e y and had s e v e r a l

small s p r i n g s con t r ibu t ing water t o a

pond 40 m long and 10 m and another locat-

ed i n nor th of 200 away. maximum

f o r the two subareas a r e

r e s p e c t i v e l y . T h e i r n o t

Xuetang Hot Spring subarea, as shown i n

A s p r i n g

Be-

On east v a l l e y f l a t of Nanqiaohe r i v e r

OF HOT

of Chemical a n a l y s i s f o r 9 hot

water samples co l l ec ted from t h i s were

l i s t e d i n table 1 . All of these samples

of type except NO 5. which of

HCO3CO Na type. The i r r a t i o s very

c l o s e each other , 1.69 in average with a

art d e r i a t i o n of 0.23. I n the of these

facts i t is reasonable t h a t a l l in the

f i v e subareas could be come from same deep

rese rvo i r .

t h e 9 samples being very c lose , from view

poin t of concentra t ions of major composi-

t i o n s t h e of are

more uniform but considerable from

t h a t of 2 Xuetang hot spring subarea ,
its most i n d i c a t o r s are low

w e would l i k e t o infer t h a t ho t water issued

i n Xuetang sabarea was a f fec ted by mixing

e v i d e n t l y with cold d i l u t e .

ed by various and shown in

table 1 a l so . We used steam loss

equat ion (2) t o calculate t h e geother-

mometer temperature f o r most samples but equ-

at ion- mimum steam samples

and No 6 , co l l ec ted from b o i l i n g spr ing.

Results ca lcu la ted show t h a t temperature

of subsurface beneath subsurface beneath

aera 2 are considerable low, so t h a t tempera-

tures were l e f t out of cons ide ra t ion f o r ca l-

culating t h e mean values of geothermometer

temperatures.

temperatures

are of with

standart devia t ions of

and respect ively .

mometer temperatures are commonly lower than

t h a t of by and of by

T h i s would be r e s u l t e d from d i l u t i o n and/or

p r e c i p i t a t i o n of s i l i c a The

a u t h o r s tented t o cons ide r as

a m i n i m u m probable mean of the

r e s e r v o i r and as a maximum

one. The s tandar t dev ia t ion of mean

t u r e of t e r is d i s t

large. It is poss ib le t h a t concen t ra t ions

of some ca t ions i n hot could be somewhat

changed wi th d i f f e r e n t dur ing hot

water r i s i n g from r e s e r v o i r t o s u r f a c e by

d i f f e r e n t condui ts , w e would

Ca-Mg temperature out of cons ide ra t ion t o

a reasonable mesn f o r the

r e

I n s p i t e t h e r a t i o s of sone i o n s f o r

temperatures been t-

The mean f o r

The geother-

According t o conception of
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d e n s i t y t r i a n g u l a r ' , t h e mean temperature of

would be considered as a

minimum, t h a t of geothermometer as

and t h a t of geothezmometer a

most l i k e l y temperature of t h e r e s e r v o i r , then

t h e mean temperature of t h e r e s e r v o i r could be

g iven t o be . e s p e r i

If t h e si l ica , and

a l l g ive temperatures i n excess

of and concen t ra t ions are r e l a t i v e-

chance are good t h a t a deep r e s e r v o i r

temperature w i l l be as great o r g r e a t e r than

t h a t ind ica ted by the t h e

mean temperature of t h e r e s e r v o i r would be

over from a conservat ive point of view,

however, we would p r e f e r former t o later.

SOIL

In order t o d e l i n e a t e range of t h e

mercury survey an e f f i c t i v e

technique as as in fe rence from surface

manifes ta t ions can be used. A t the end of

1981, samples f o r t h e survey were c o l l e c t -

ed by i r r e g u l a r net because of t h i c k veget-

a t i o n , i n c i s e d landform and bad 

and t h e sample l o c a t i o n s are shown

i n The method followed i n t h i s survey

was t o c o l l e c t samples of from depths  of  

approximately 20 cm and seal them i n p l a s t i c

bags; after a i r drying i n t h e labora to ry , t h e

samples were ground g e n t l y with  china  mortar  

and w e r e s ieved t o less than 80 mesh, and

concen t ra t ion was determined in t h e

mental Monitoring Centre of B e i j i n g us ing a

Rigaku mercury de tec to r .

determinat ion reached gram and t h e pre-

c i s i o n of a n a l y s i s was wi th in when

t h e f o r each feeding was 100 The

results of expressed i n ppb were

l a b e l l e d by t h e sampling p o i n t s i n

among which 4 samples have not been a f f e c t e d

by the a c t i v i t y ev iden t ly , and

t h e i r concen t ra t ions are

and l lppb i n aver-

age with a roo t mean square of The

average p lus ing roo t mean square w e r e

considered as back ground which is

U s i n g a computer program of

means complementary data, we obtained a

r e f u l a r net data, from which we d e l i n e a t e

a r e a contoured a t d i f f e n e n t value

i n t e r v a l s shown in

bed rocks t o t h e is

r o c k s with

S e n s i t i v i t y of t h e

There are 64 concen t ra t ions i n

In t o the e f f e c t s of

ZHANG and LIAO

t e r a t i o n determined t h a t they were consider-

a b l e and t h e i r range very narrow

ppb-7. , while the concentra t ions i n

s o i l ranged from and maximum was

higher than minimum up t o 26 times. It too

d i f f i c u l t t o imagine t h a t such d i f f e r e n c e is

resulted from nature of t h e bed rock,

r a t h e r than hydrothermal a c t i v i t y underground.

shows t h a t four anomalous areas with a

c o n t r a s t of greater than 4 times, and t h e

four subareas and covers p a r t of

Dakongbeng Hydrothermal Area, area

approximately p a r a l l e l t o the Nandinhe Faul t .

This could that a proximate grade fa l t

p a r a l l e l e d t o c a r d i n a l hidden beneath 

From previous sec t ion , w e t h a t
s p r i n g s i n w e r e fed by a t h e same

r e s e r v o i r , t h e sur rey , however,

shows t h a t areas are separa ted i n t o

two p a r t s , and east, t h a t , perhaps, might

be s h o r t of permanent on t h e r i v e r bed f o r

sampling and could o f f e r l i t t l e condu i t s f o r

escaping of geothermal f luids.

area about 0.5 2, enc loses  1 ,  

is about 0.1 2, Its longer runs

ROUGH OF

According d a t a , w e would l i k e

t o assess t h e hea t content of Dakongbeng

Areas using method", (5)
The mean r e s e r v o i r temperature is know as

temperature is t h e mean

annual surface temperature, about The

depth of r e s e r v o i r is a r b i t r a r i l y assumed t o

e x t e n t commonly t o km, and t h e top of t h e

r e s e r v o i r is genera l ly assumed t o have a aver-

age dep th of The of t h e r e s e r v o i r
at least is 0.8 2 f r o m area with

a c o n t r a s t of times or 1.5 2 t h e

r e s e r v o i r is 1.6 o r 3 If t h e volume-
and could be l i n k , then volume of t h e

t r i c s p e c i f i c hea t is assumed be of 0.6

The h e a t content of Dakongbeng
ermal Area will be approximately 1 8 J,

and its t o t a l amount of power

1 1 cent .

We thank g r a t o f u l l y Zhao of Dspt.

of Geology f o r analys ing of hot w a t e r

chemically, and Xu qian of t h e

Monitoring Centre of Be i j ing for

of s o i l mercury concentra t ions .
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1 . Quaternary

2. New Ter t i a ry

3. Old T e r t i a r y

4. Middle Jurassic red bed

Middle Triassic Group?

Middle Triassic

7. Lower Palaeozoic Lancang

8. g r a n i t e o f s t a g e

9. o f Yenshan s t age

10. granite of Himalayan s t a g e

1 1 . fault

1 2. overlap

of gne i s sos i t g

14. hydrothermal manifestat ion

gne iss

__. 2 3 4 5

Geological map of Dakongbeng Hydrothermal Area

and its adjacept .

36

Dis t r i bu t i on of s o i l samples and

their Hg concent ra t ions expressed

i n ppb.

Anomalous areas of Hg concen-

t r a t i o n in s o i l on Dakongbeng

Hydrothermal Area, contoured

at fere i n t e r v a l s.
hot spring

boiling spring
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Table Chemical ana lyses of hot waters, Dakongbeng Hydrothermal Area ( i n

1 2 3 4 7 9

Xhixi beng beng beng
Dabang- Dakong- Dakong- Dakong-

6

temp. 67

7.9 7.5

8.40

K

C a

HC

F

As

118

20.4 4.68

2.50 0.65

0.81

0.97 0.26

2.70

0.00 0.00

377 247

8 . 5 5 0.00

31

13.2 6.88

0.02 0.01

201

0.390

73

7.5

8.1 5

23.6

1.05

1.15

0.701

0.00

420

6

26.2

42

17.1

0.02

204

8

8.00

20.7

2.21

0.92

2.18

0.00

374

11

50.6

30.0

12.7

'-0.04

87

0.

85

8.5 8.0

8.1 5

77 178

21

0.1 2 6

0.1 1

1.20 1.05

0.38

37.5 0.00

329 9
0.00

31

33

16.1

0.04

201

0.701

8

5

0.51

1.04

1.03

0.00

41 2

8.12

30.2 20.5

13.2

14.0

0.03 0.03

74 184

0.685 0.681

68

7.9

17.0

3.51

0

1.02

1.61

0

406

19.2

51

31

14.8

67

7.5

205

17.1

2.20

0.00

0.00

10.7

40

34.9

17.1

0.01

1.42 1.02 0 0.97 0.66 1.64 1

1.13 1.47 1.87 1.82

12.44 12.85 10.61

180.3 121.7 197.3 175 168 174.3 169.5 176.8

201
244.0 203

156.1 228.6
152.1 148 2

9

186

194.5'

194.5

Chemical HCO N a HCO
3-

express i n g / l
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