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Abstract

Kagusa hot spring is located near to the center of volcanic activity of Kusatsu-Shirane volcano, Gunma,
Japan. A geochemical investigation on it has been conducted since 1969. The investigation reveals that the
concentrations of most of positive and negative ions in Kagusa hot spring waters have increased with increasing
volcanic activity of Kusatsu-Shirane volcano. In 1986 and 1987, when the activity was still kept high after the
eruptions in 1982 and 1983 at the crater lake Yugama, the majority of ions showed the highest concentrations
since the start of our investigation. It is also found that K*, 3 Fe and Al**showed higher rates of increase in
concentration than the other cations only in the events of eruptions.

The quality of Yugama water changed drastically during the eruptions at Yugama in 1982 and 1983 and was
not effected by other eruptions. Contrary to this, the quality of Kagusa hot spring water changed both during the
1976 eruption at Mizugama, another crater lake of Kusatsu-Shirane volcano, and during the 1982 - 1983 eruption
at Yugama. The quality of Kagusa hot spring water is thus affected by the activity not only at Yugama but also
around the top of Kusatsu-Shirane volcano. In addition, the secular change in water quality of Kagusa hot spring
is different from that of Yugama in kind of dissolved species that are affected by the volcanic activity. These
observations indicate that Kagusa hot spring water is independent of Yugama water concerning the mechanism
of water quality changes accompanying the variation in volcanic activity.
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A ADGHTHRER D OB NIEB ORI LS 2 5 Z L ITHII LTV 5 (Ossakaetal, 1980). 7=, B
BRIIDOITEXO#M TH 5HEICBVTIE, BAIEEIES L KO KEEEI I ENT NS
N2, 1997). ZORKIC, ZOHIBIZEWTIE, B4 2 tERLFEE G 2SS EER LK
WEBDOBEBIIKRE (IRLD I EATRENT WD, LA L%aAs, HEEFNEIEEOHhTY, &
WiRFKDKERA L EEARIIDOEE & OBBICOVWTRTAL E, ThT TILBEROKERE KL
B & DBRICAN -G (EB, 1933 5 K18, 1966) 75% SN TdW2 00, H771ZBB MM
RFEALHICEoTIRVR W,

ZITARTRE, EEARIUBDCEEGET A KUEERDS b, EEHE <, WEISEND &
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WERILFHBRIOER > S Ep N7, FEERKOKEELE KILES L OBBRICOWTHET 2.
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HABTALDHFET 5. Fig .1 History of the volcanic activity of Kusatsu-Shirane volcano since 1882. The height
HEABRILOFEEDE of .ea.ch histogram represents, more or less suvbjectively. the scale of the volcanic
N activity of Kusatsu-Shirane volcano. Data are cited from Ossaka et al. (1997) and the
BhIL18824F 1286 T o /2. Kusatsu-Shirane Volcano Observatory, Tokyo Institute of Technology (1996).
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Table 1IZEEFRITR D969 D 519994  COBRERF—H SRR L RT. HELTHEK

w25 WCpH I, FKEHCIBRBICTHELZMETH S, 72, Fig3 IIKES L UpHOREL(LE,

Figs 4a, 4b (B BTFRS OREZBLEZ KR L 7=,

Table 1 Secular changes in concentrations of major components in Kagusa hot spring (No.3) water.

Sampling Water temp. Cation (mg / dm®) Anion (mg / dm®)
pH
date* (T) Na*  K* ca®* Mg? Fe AP" Mn 0TI Si O SO iy
690803 589 160 136 613 318 156 204 307 92 0012 117 1945 3542
700714 546 159 113 520 258 127 177 276 74 0012 105 1884 2987
710725 565 153 - - = - : - e ) - -
730728 556 130 131 647 300 146 223 335 83 0018 109 1956 3091
760727 550 141 136 842 299 143 395 481 80 0028 104 2740 4l6l
780729 549 148 128 702 275 135 349 442 77 0022 106 2201 3961
790801 560 149 132 733 282 138 358 450 80 0023 113 2475 4085
800801 580 149 112 595 232 117 287 35 69 0017 107 1923 3419
810801 550 151 126 645 268 133 302 387 70 0016 101 2051 3577
830730 579 141 130 840 256 126 405 474 69 0024 102 2306 4261
850801 552 148 128 945 250 118 511 526 64 0050 97.1 2141 4823
860801 599 137 152 120 293 142 630 669 7.6 0.049 110 3653 5815
870803 598 116 151 117 294 145 604 681 7.7 0047 113 3264 5961
880802 2 132 121 793 240 115 400 474 60 0026 103 2213 3704
900804 624 111 136 851 281 141 406 500 7.1 0027 114 2687 516l
940729 608 126 136 103 272 137 450 560 69 0036 113 3055 4587
950803 569 137 100 656 232 111 258 318 59 0016 103 2200 2721
960802 572 141 108 743 246 121 348 440 63 0025 105 2290 3012
970804 571 137 116 766 229 116 318 407 60 0023 106 2330 3449
990803 557 161 104 595 197 97 213 252 5.1 0025 102 1590 2840
* 690803 means August 3, 1969.
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Fig .3 Secular changes in water temperature and pH
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in Kagusa hot spring water since 1969.
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Fig .4a Secular changes in concentrations of
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Fig .4b Secular changes in concentrations of
anionic species in Kagusa hot spring
water since 1969.
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Fig.5 Secular changes in concentration ratios of the
dissolved components to silicon (mg * dm /
mg - dm™) in Kagusa hot spring water since 1969.
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