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Acid Spring Waters of High Temperature

in Taiwan and Japan

Koji SATO

Nihon Chika Kenkyuusho

Abstract

Thermal waters of Peitou spring and Tamagawa spring, both yield Hokutolite,

belong to the acid spring water of high temperature. Acid spring water of high

temperature (pH�. and temp.�1*�) is supposed the product of active volcano, and in

Taiwan, such springs exist only at the Tatun Shan volcano area. On the other hand, in

Japan many springs are scattered.

In acid spring water of high temperature derived from the active volcano, the SO.�
Cl (in millival�) type is common in Japan. Among treated springs, the waters of Peitou
and Tamagawa are characterized by the Cl�SO. type. Such spring waters (pH�., temp.

�1*� and Cl�SO.) of Taiwan are recognized at - springs, Hsinpeitou, Matsao and Dapu.

Tatun Shan volcano consists of hornblende andesite. In Japan, similar spring waters are

detected at ++ springs. It is considered that they are derived from acidic volcanoes consist

of hornblende andesite, dacite and liparite.

Besides at Peitou spring and Tamagawa spring, the generation of the lead bearing

barite at Kawarage spring is known. But its radioactivity is very weak. It is suggested

that the mineral similar to the Hokutolite is produced from the acid spring water of high

temperature above introduced.

Key words : Taiwan and Japan, Acid spring water of high temperature, Hokutolite, Acidic

volcanics
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Fig. + Distribution of acid thermal spring of high temperature in Taiwan and Japan.
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Table +�, Acid thermal spring of high temperature in Japan

� +�, ����� ��	

Temp.�1*�, pH�.4*, ( ) : Simple Spring

Spring
Temp.

pH
TDS

Characteristics
Cl SO. Volcanic

rock

Data

source� mg/l mval �

Kamuiwakka

Pirikaneppu

Hakudo

Shibukawa

Asahidake

Anseikakou

Yunosawa

Yanbetappu

Goshiki

Ooyunuma

Noboribetsu

Sukayu

Toushichizawa

Minamishirasawa

Sumikawa

Osoresan

Goshogake

Yakeyama

Oobuka

Niiyamazawa

Sakebizawa

Tamagawa

Yudamatazawa

Oogama

Kogama

2+4/

3/40

3-41

2042

3,42

3,40

134+

3,4,

1/4.

3/4,

324.

3*41

3.4/

304*

2-4*

114,

304/

3/4*

3-4*

324*

3/4*

334,

3/4*

3,4*

3,4*

+40

,41

,40

-4+

*40

,4+

+42

,4.

,43

+4+

,4,

+4*

-43

-43

,4,

,4-

,4*

,4+

,4.

,4*

,4+

+4,

+4,

,40

,4+

113+

0--

2,2

--/

.-+0

,+-*

3.3.

+13.

/,1*

0/-

,0.*

,-*

+0-*

,-.*

+2/*

+3+*

-1**

2/3

03.

Na. Mg-SO.. Cl

(Al. Mg-SO.)

(Al-SO.)

(Mg. Na-SO.)

Al. Mn-Cl

Al. Ca-SO.

Mg. Al-SO.. Cl

Al. Ca-SO.

Mg. Na-SO.. Cl

(Ca. Na-SO.)

Na-Cl. SO.

Mg. Ca-SO.. Cl

(Ca. Mg-SO.)

(Ca. Na-SO.)

Mg. Ca-SO.

Na-Cl. SO.

Mg. Ca-SO.

Ca. Mg4-SO.

Mg. Ca-SO.

Na. Mg-SO.

Ca. Mg-SO.

Ca. Mg-Cl4SO.

Ca-SO.

(Na-SO.)

(Ca. Mg-SO.)

-+4+

-43

,40

+.43

3*41

+34.

,/4-

+41

-.40

*40

./4-

,.4*

0-43

*4+

*4,

*4+

*4+

*40

0,42

*40

++4*

*42

0042

3/42

314,

2/4*

34-

2*4+

1.4.

324-

0.4,

334.

-04+

104*

3/4+

3,4*

3342

-/41

3343

3342

3343

3343

334.

-14,

334.

234*

334,

andesite

dacite

ditto

ditto

liparite

ditto

ditto

ditto

andesite

dacite

ditto

andesite

dacite

andesite

liparite

dacite

ditto

liparite

dacite

liparite

ditto

ditto

dacite

andesite

ditto

.)

.)

.)

.)

-)

-)

-)

-)

,), ,.)

,), ,.)

,), ,.)

3), ,,)

+2), ,+)

+2), ,+)

+2)

,,)

+2), ,+)

+2), ,+)

+2), ,+)

+2), ,+)

+2), ,+)

+2), ,+)

+2), ,+)

+2), ,+)

+2), ,+)

Table +�+ Acid thermal spring of high temperature in Taiwan

� +�+ ����� (�� )
Temp.�1*�, pH�.4* ( ) : Simple Spring

Spring
Temp.

pH
TDS

Characteristics
Cl SO.

Volcanic rock
Data

source� mg/l mval �

Hsinpeitou

Hsinpeitou

Daikuangzui

Matsao

Matsao

Sikuangzuiping

Dapu

32

3,

1*

31

3,

3.

3*

+40

+4.

+40

,4/

,4,

-43

,4.

2+-1

,-*.

,.+*

00.

,0.2

Na-Cl. SO.

Na-SO.. Cl

Na-SO.. Cl

Ca. Mg-SO.. Cl

Ca. Mg-Cl. SO.

(Al. Mg-SO.)

Na-Cl4SO.

0-4,

,343

,,4-

-.41

0042

.4,

104,

-042

1*4+

1141

0/4-

--4,

3/42

,-42

hornblende

andesite

ditto

ditto

ditto

ditto

ditto

ditto

0), ,/)

0), 2)

0), ,/)

0), ,/)

0), ,/)

0), ,/)

0), ,/)
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Table +�, Acid thermal spring of high temperature in Japan (continued)

� +�, ����� ��	
 ���


Spring
Temp.

pH
TDS

Characteristics
Cl SO. Volcanic

Rock

Data

SourceE mg/l mval �

Kawarage

Arayu

Inazumi

Arayu (Onikobe)

Okunoin

Megama. Ogama

Chinoike

Kamoshika

Dake

Kusatsu

Manza

Tadeshina

Unzen

Suzumejigoku

Kurokawa

Tarutama

Shibaseki

Kannawa

Shiratori

Kurinodake

Yamashiro

Ginyu

Shiromizugoe

Tearai

Enoo

334,

314*

1/4*

324/

+**

3242

3.4/

2-4*

224/

3/4*

3/4*

214*

3.

1-4+

32

3,

+**

+**

324/

3/4,

2-

2.

3*4+

314,

324-

+4.

,4-

-4-

,4+

,4.

,4-

,4/

,40

,4/

,4*

,4*

,42

+42

,40

-4.

+43

-4+

-42

-41

-4+

,4.

,43

,4.

,4-

-4-

0,3

...

,+2-

++-+

,+2-

+02/

/0*

Mg-Cl. SO.

Na-SO.

(Na. Ca-SO.)

Na-SO.. Cl

Ca. Na-SO.. Cl

Na-Cl. SO.

Na. Ca-SO.

(Ca. Mg-SO.)

(Ca. Na. Mg-SO.)

Ca. Mg-SO.. Cl

Na. Mg. Ca-SO.

Na-Cl. SO.

Ca. Mg-SO.

(Mg. Ca-SO.)

Na-Cl. SO.

Ca. Mg-SO.

Na-Cl. SO.

Na-Cl

(Ca. Mg-SO.)

(Ca. Mg-SO.)

Ca. Mg-SO.

(Mg. Ca-SO.)

(Ca. Mg-SO.)

Ca. Mg-SO.

(Na-Cl. SO.)

1*4/

142

+,42

,*42

,,4+

0+4-

,4.

04/

,4*

.242

+34+

/34-

*41

-43

0/40

*4.

1/4-

2.4,

242

+042

*43

*4/

+14/

-4-

/242

,34/

3,4,

214,

134,

1143

-241

3140

3-4/

324*

/+4,

2*43

.*41

334-

304+

-.4.

3340

,.41

+/42

214.

2-4,

334+

334/

2,4/

3041

.+4,

Hornblende

Andesite

ditto

ditto

liparite

ditto

ditto

ditto

andesite

ditto

dacite

ditto

hornblende

andesite

dacite

ditto

ditto

liparite

dacite

ditto

ditto

ditto

ditto

ditto

ditto

ditto

ditto

,+)

,+)

,+)

,+)

,+)

,+)

,+)

,*), ,+)

,*)

,*)

,*)

+/)

+-)

+-)

+-)

+-)

+-)

+-)

+-)

+-)

+-)

+-)

+-)

+-)

+-)
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Table , Acid thermal spring of high temperature (Cl�SO. type)

� , ����� Cl�SO.�	
�
Taiwan

Spring
Temp.

pH
Cl SO.

Volcano Rock
� mval �

Hsinpeitou

Matsao

Dapu

32

3,

3*

+40

,4,

,4.

0-4,

0042

104,

-042

--4,

,-42

Tatun Shan

ditto

ditto

hornblende andesite

ditto

ditto

Japan

Spring
Temp.

pH
Cl SO.

Volcano Rock
� mval �

Asahidake

Noboribetsu

Osoresan

Tamagawa

Kawarage

Megama·Ogama

Tadeshina

Kurokawa

Shibaseki

Kannawa

Enoo

3,42

324.

114,

334,

334,

3242

214*

32

+**

+**

324-

*40

,4,

,4-

+4,

+4.

,4-

,42

-4.

-4+

-42

-4-

3*41

./4-

0-43

0,42

1*4/

0+4-

/34-

0/40

1/4-

2.4,

/242

34-

-04+

-/41

-14,

,34/

-241

.*41

-.4.

,.41

+/42

.+4,

Taisetsusan

Kuttara

Osoresan

Yakeyama

Takamatsu dake

Onikoube

Yatsugatake

Kujuu

Tsurumi ·Yufudake

Ditto

Kirishima

liparite

dacite

ditto

ditto

hornblende andesite

liparite

hornblende andesite

dacite

ditto

ditto

ditto

Table - Chemical composition of lead bearing barite (in weight �)

� - ����	���� ������

Hokuto Tamagawa Kawarage
BaSO. PbSO.

A B C A B C D A B C

SO-

PbO

BaO

SrO

CaO

Al,O-

Fe,O-

MgO

SiO,

H,O

-*4+2

,+430

-,4*.

*43-

*4/+

*422

-43-

+4*.

+4,1

,4/-

-*4/-

,*412

�
�.*4/+

*4*-

*4*/

.4,,

-4/2

*4*0

-*4*+

,+4+,

�
�-343-

*4*2

*4*3

,430

/40,

*4*2

-+4./

+/4+1

�
�.24+.

*4*.

*4-1

*4+.

*4,*

,40/

-*4.0

14+1

�
�/-4/1

*4..

*40.

*4--

*4,/

14+3

--420

+4-+

�
�0,403

*4/2

*4+2

*4-*

*4+-

*42.

-+4.-

04./

�
�//4..

*4-.

*4/,

*4.-

*4,/

.40+

--4*0

-402

�
�/34,*

*40+

*4/0

+423

--41+

+4.0

�
�0-4,+

*4+2

�
� *403

*40/

-.4.,

-4*1

/242/

*4+.

*420

*4.-

*4+/

+40.

-.4-*

�
0/41*

,04.*

1-40*

Total 3/43* 33410 33423 324+0 +**4*/ 33423 334.1 334** 3343* 334/0

Data

source
,1) +*) +*) ,1) ,1) ,1) ,1) +3) ,1) ,1)
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