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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<4 and temp.>70°C) 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 C1>SO, type. Such spring waters (pH<4, temp.
>70°C and CI>SO,) of Taiwan are recognized at 3 springs, Hsinpeitou, Matsao and Dapu.
Tatun Shan volcano consists of hornblende andesite. In Japan, similar spring waters are
detected at 11 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. 1 Distribution of acid thermal spring of high temperature in Taiwan and Japan.
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Table 1-1 Acid thermal spring of high temperature in Taiwan
® 1-1 SRERMER (8E)
Temp.>70°C, pH<4.0 ( ):Simple Spring
) Temp. TDS o Cl SO, ) Data
Spring pH Characteristics Volcanic rock
C mg/l mval % source
Hsinpeitou 98 1.6 8137 Na-Cl. SO, 63.2 36.8 hornblende 6), 25)
andesite
Hsinpeitou 92 1.4 Na-SO.. Cl 29.9 | 70.1 ditto 6), 8)
Daikuangzui 70 1.6 2304 Na-SO.. Cl 22.3 | 77.7 ditto 6), 25)
Matsao 97 2.5 2410 Ca. Mg-SO,. Cl | 34.7 | 65.3 ditto 6), 25)
Matsao 92 2.2 Ca. Mg-Cl. SO, | 66.8 | 33.2 ditto 6), 25)
Sikuangzuiping 94 3.9 664 (Al. Mg-SOy) 4.2 | 95.8 ditto 6), 25)
Dapu 90 2.4 2648 Na-Cl.S0, 76.2 | 23.8 ditto 6), 25)
Table 1-2  Acid thermal spring of high temperature in Japan
£ 12 EEEES (BF)
Temp.>70°C, pH<4.0, ( ):Simple Spring
Spring Temp. pH hs Characteristics “ 59 Volcanic Data
C mg/l mval % rock source
Kamuiwakka 81.5 1.6 7791 Na. Mg-S0O,. Cl 31.1 66.8 andesite 4)
Pirikaneppu 95.6 2.7 633 (Al. Mg-SOy) .9 | 95.8 dacite 4)
Hakudo 93.7 2.6 828 (Al-SOy) 2.6 | 97.2 ditto 4)
Shibukawa 86.8 3.1 335 (Mg. Na-SOy) 14.9 | 85.0 ditto 4)
Asahidake 92.8 0.6 4316 Al. Mn-Cl 90.7 9.3 liparite 3)
Anseikakou 92.6 2.1 2130 Al Ca-SOq 19.4 | 80.1 ditto 3)
Yunosawa 79.1 1.8 9494 Mg. Al-SO.. Cl 25.3 | 74.4 ditto 3)
Yanbetappu 92.2 2.4 1794 Al Ca-SOq 1.7 | 98.3 ditto 3)
Goshiki 75.4 2.9 5270 Mg. Na-SO,. Cl | 34.6 | 64.2 andesite 2), 24)
Ooyunuma 95.2 1.1 653 (Ca. Na-SO,) 0.6 99.4 dacite 2), 24)
Noboribetsu 98.4 2.2 2640 Na-Cl. SO, 45.3 | 36.1 ditto 2), 24)
Sukayu 90.7 1.0 Mg. Ca-SO,. Cl 24.0 76.0 andesite 9), 22)
Toushichizawa 94.5 3.9 230 (Ca. Mg-SO,) 95.1 dacite 18), 21)
Minamishirasawa 96.0 3.9 (Ca. Na-SO,) 92.0 andesite 18), 21)
Sumikawa 83.0 2.2 1630 Mg. Ca-SO, 99.8 liparite 18)
Osoresan 77.2 2.3 Na-Cl. SO, 63.9 35.7 dacite 22)
Goshogake 96.5 2.0 2340 Mg. Ca-SO, 0.1 99.9 ditto 18), 21)
Yakeyama 95.0 2.1 1850 Ca. Mg.-SO; 0.2 | 99.8 liparite 18), 21)
Oobuka 93.0 2.4 Mg. Ca-SO, 0.1 99.9 dacite 18), 21)
Niiyamazawa 98.0 2.0 Na. Mg-SO, 0.1 99.9 liparite 18), 21)
Sakebizawa 95.0 2.1 1910 Ca. Mg-SO, 0.6 | 99.4 ditto 18), 21)
Tamagawa 99.2 1.2 3700 Ca. Mg-C1.SO, | 62.8 | 37.2 ditto 18), 21)
Yudamatazawa 95.0 1.2 Ca-SO, 0.6 99.4 dacite 18), 21)
Oogama 92.0 2.6 859 (Na-SOy) 11.0 89.0 andesite 18), 21)
Kogama 92.0 2.1 694 (Ca. Mg-SO,) 0.8 | 99.2 ditto 18), 21)
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Table 1-2 Acid thermal spring of high temperature in Japan (continued)
* 1-2 SEEMMER (AX) (FZ)
Spring Temp. pH DS Characteristics “ 59 Volcanic Data
°C mg/l mval % Rock Source
Kawarage 99.2 | 1.4 Mg-Cl. SO, 70.5 | 29.5 Hornblende | 21)
Andesite
Arayu 97.0 | 2.3 Na-SO, 7.8 | 92.2 | ditto 21)
Inazumi 75.0 | 3.3 (Na. Ca-SOy) 12.8 | 87.2 | ditto 21)
Arayu (Onikobe) 98.5 | 2.1 Na-SO.. Cl 20.8 | 79.2 | liparite 21)
Okunoin 100 2.4 Ca. Na-SO,. Cl 22.1 | 77.9 | ditto 21)
Megama. Ogama 98.8 | 2.3 Na-Cl. SO, 61.3 | 38.7 ditto 21)
Chinoike 94.5 | 2.5 Na. Ca-SO; 2.4 | 97.6 | ditto 21)
Kamoshika 83.0 | 2.6 629 (Ca. Mg-SO,) .5 93.5 andesite 20), 21)
Dake 88.5 | 2.5 444 | (Ca. Na. Mg-SO,) 2.0 | 98.0 | ditto 20)
Kusatsu 95.0 | 2.0 | 2183 | Ca. Mg-SO.. Cl 48.8 | 51.2 | dacite 20)
Manza 95.0 | 2.0 | 1131 | Na. Mg. Ca-SO, 19.1 | 80.9 | ditto 20)
Tadeshina 87.0 | 2.8 2183 Na-Cl. SO, 59.3 40.7 hornblende 15)
andesite
Unzen 94 1.8 | 1685 | Ca. Mg-SO, 0.7 | 99.3 | dacite 13)
Suzumejigoku 73.1 | 2.6 (Mg. Ca-S0O,) 3.9 | 96.1 ditto 13)
Kurokawa 98 3.4 Na-Cl. SO, 65.6 | 34.4 | ditto 13)
Tarutama 92 1.9 Ca. Mg-SO, 0.4 | 99.6 liparite 13)
Shibaseki 100 3.1 Na-Cl. SO, 75.3 | 24.7 | dacite 13)
Kannawa 100 3.8 Na-Cl 84.2 | 15.8 | ditto 13)
Shiratori 98.5 | 3.7 (Ca. Mg-SO,) 8.8 | 87.4 | ditto 13)
Kurinodake 95.2 | 3.1 (Ca. Mg-SOy) 16.8 | 83.2 | ditto 13)
Yamashiro 83 2.4 Ca. Mg-SO, 0.9 99.1 ditto 13)
Ginyu 84 2.9 (Mg. Ca-SO,) 0.5 | 99.5 | ditto 13)
Shiromizugoe 90.1 | 2.4 (Ca. Mg-SO,) 17.5 | 82.5 ditto 13)
Tearai 97.2 | 2.3 Ca. Mg-SO, 3.3 | 96.7 | ditto 13)
Enoo 98.3 | 3.3 560 | (Na-ClL SO,) 58.8 | 41.2 | ditto 13)
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Table 2 Acid thermal spring of high temperature (CI>S0O, type)
x 2 HREEMR C1>S0, R DK
Taiwan
Temp. Cl SO,
Spring pH Volcano Rock
T mval %
Hsinpeitou 98 1.6 63.2 36.8 Tatun Shan hornblende andesite
Matsao 92 2.2 66.8 33.2 ditto ditto
Dapu 90 2.4 | 76.2 23.8 | ditto ditto
Japan
Temp. Cl SO,
Spring pH Volcano Rock
T mval %
Asahidake 92.8 | 0.6 90.7 9.3 Taisetsusan liparite
Noboribetsu 98.4 | 2.2 45.3 36.1 Kuttara dacite
Osoresan 77.2 | 2.3 63.9 35.7 Osoresan ditto
Tamagawa 99.2 1.2 62.8 37.2 Yakeyama ditto
Kawarage 99.2 1.4 70.5 29.5 Takamatsu dake hornblende andesite
Megama-Ogama 98.8 | 2.3 61.3 38.7 Onikoube liparite
Tadeshina 87.0 | 2.8 59.3 40.7 Yatsugatake hornblende andesite
Kurokawa 98 3.4 | 65.6 34.4 | Kujuu dacite
Shibaseki 100 3.1 75.3 24.7 Tsurumi-Yufudake | ditto
Kannawa 100 3.8 84.2 15.8 Ditto ditto
Enoo 98.3 | 3.3 58.8 41.2 Kirishima ditto
Table 3 Chemical composition of lead bearing barite (in weight %)
® 3 ESMERAOLFEHER (EE%T)
Hokuto Tamagawa Kawarage
BaSO4 PbSO4
A B C A B C D A B C
SOs 30.18| 30.53| 30.01| 31.45| 30.46| 33.86| 31.43| 33.06| 33.71| 34.42| 34.30| 26.40
PbO 21.96| 20.78| 21.12| 15.17 7.17 1.31 6.45| 3.68 1.46| 3.07| — 73.60
BaO 32.04 58.85| 65.70
}40.51 }39.93 }48.14 }53.57 }62.69 }55.44 }59.20 }63.21
SrO 0.93 0.14
CaO 0.51 0.03| 0.08| 0.04| 0.44] 0.58| 0.34| 0.61 0.18| 0.86
AlLOs 0.88| 0.05| 0.09| 0.37] 0.64| 0.18| 0.52| 0.56 } 0.60 0.43
Fe,0s 3.93| 4.22 2.96| 0.14| 0.33| 0.30| 0.43 ' 0.15
MgO 1.04 0.201 0.25| 0.13| 0.25
SiO, 1.27| 3.58 5.62 2.65 7.19] 0.84| 4.61 1.89| 0.65 1.64
H.O 2.53| 0.06| 0.08
Total 95.90| 99.76| 99.89| 98.16|100.05| 99.89| 99.47| 99.00| 99.90| 99.56
Data
source 27) 10) 10) 27) 27) 27) 27) 19) 27) 27)
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