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Geochemical Study on Fumarolic Gases and Hot Spring Waters of Volcano

Shirane and the Surrounding Area.

Kimio Nocgucur, Masami IcHikuni, Tadashi Araxki, Toshio NisHIIDO
Ko NocucHr and Ryozo NAKAGAWA.
(Department of Chemistry, Tokyo Metropolitan University)

1) The analysis of 3 gas samples collected from the fumaroles in Mt. Shirane on August
31, 1964, was carried out.
The result was as follows:
Orifice temperature 95°C, HzO 98.5%, CO; 1.06%, HsS 0.23%, SOz 0.25%, HCI 0.007%,
residual gases 0.022% by volume, and the pH-value and chloride content of the con-
densate, 1.7 and 129mg/l, respectively.

2) The analytical results of 37 water samples collected from the hot springs at Mt. Shirane
and the surrounding area in August and September, 1964, were as follows:
Water temperature 27.2~93.5°C, pH 1.4~8.3, Na 12.9~532mg/l, K 1.0~107mg/1, Li
0.007~1.93mg/1, Ca 33.1~550mg/1, Mg 0.44~2.8mg/1, Fe 0.007~381mg/1, Al 0~640mg/1,
Cl 13~4005mg/1, SOy 186~4386mg/1, HyS 0~220mg/1, CO; 0~800mg/1, As 0.010~1.64
mg/l, Zn 0~1.75mg/1, Mn 0.030~32.7mg/1, V trace~1.27mg/1

3) The thermal waters at Mt. Shirane and the surrounding area were classified into three
groups by the ratios of sodium to chloride, potassium to sodium, magnesium to calcium,
lithium to chloride and arsenic to chloride. That is, I) Kagusa and Kusatsu acid hot
springs, II) Shima, Hanashiki, Yunohira, Kawarayu, Kawanakayu and other hot springs,
all of which were neutral or weak alkaline, and II) Manza and Okumanza acid hot
springs.

4) The zinc content of hot spring waters increased as the pH-value decreased.

5) As for the hot spring waters, of which the pH-values were lower than 3, vanadium con-
tent increased as the pH-value decreased. All the hot spring waters, with pH values
that were higher than 4, were very poor in vanadium.
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1 g L TE P9 M | 1964. 8.31 | 95.0 | 985 | 1.06 | 0.23 | 0.25 | 0.007  0.022

2 ER e | 1964. 9. 1 105 97.2 | 2.35 | 0.30 | 0.14 0| 0.025

3 ¥ M W O | 1964. 9.2 94.0 | 91.6 | 7.02 | 1.04 | 0.14 0| 0.24

4 B3 ¥ o B |194. 8.30| 67.0 84.6 1.1 0.5 0| 13.8

5 B J | 1964. 8.30 | 66.5 83.6 1.4 0 0| 15.0

6 M & & |1964.10.16  64.5 86.2 1.8 0 0| 12.0

7 B J 3| 1964.10.16 | 33.0 0.3 0 0 0| 99.7
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1/ # () T OB M | 1964. 8. 31 95.0 1.7 { 27.0 127

2 [ db ke | 1964 9. 2 | 105 a4 ... 00 1.0

3 3 B [y TE Jb | 1964. 10. 15 93.0 4.5 } 0.0 1.3

4 H Gl E | 1964. 9. 1 94.0 4.2 1 0.0 0.5
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5 & & 4 |#esAs | en (KB |R B} N Ko
%C °C mg/l mg/l mg/l
12 = B £ B ## 5| 194.8.12| 1.9 | 67.0 | 29.2 | 32.4 15.2 | 0.014
2 & JH | 1964.8.12| 1.9 | 66.5 | 29.5 | 32.3 | 15.2 | 0.014
3 M o> % | 1964.8.13| 2.0 | 65.0 | 25.6 | 32.4 15.3 | 0.013
4 PERR S| 1964.8.12 1 2.0 | 50.0 | 30.2 | 29.1 15.0 | 0.014
5 E oo JE | 1964.8.12 | 2.1 31.2 | 29.8 | 12.9 | 5.63
6 oo E | 1964.8.12 | 1.9 | 62.1 29.6 | 28.1 15.1 0.012
7 BELE%E | 1964.8.14 | 0.7 | 27.2 45 19.8 | 0.018
8 HHEE R 1S 1964.8.13 | 1.6 | 52.0 | 24.2 | 168 77.2 | 0.098
9 |  EEER 22 1964.8.13 | 1.6 | 64.0 | 24.2 | 161 72.2 | 0.095
10| & & E R 102 1964.8.13 | 1.4 | 63.0 | 24.3 | 191 86.8 | 0.108
1A & R o K 1964.8.13 | 5.4 | 25.3 145 25.8 | 0.051
LINBEBERERESE 1964.8.11 7.5 | 66.0 | 29.2 | 240 4.1 0.219
13 JINR & iR R R 1964.8.11 7.5 | 72.0 | 31.5 | 244 3.9 | 0.214
14 | JIAREHRE (0 &2EREE) 1964.8.11 8.3 35.1 31.8 47.2 1.0 0.010
B \®m /7 B B R 1964.8.11 8.3 33.0 29.5 70.0 2.1 0.033
16 | FERKIRR (BERERE) 1964.8.12 | 7.4 | 54.0 | 26.7 | 175 10.2 | 0.280
17 | FEHdR R (kg AT ) | 1964.8.12| 7.8 | 47.0 | 26.2 | 159 6.7 | 0.276
B # B OR 1964.8.12 7.3 51.0 114 2.7 0.045
19 | GOYRRE FRRED 1964.8.12 | 8.2 | 71.4 | 25.2 | 220 5.2 | 0.089
20 | FEEE SR 1964.8.14 | 2.3 | 67.0 | 26.5 | 94.0 | 20.9 | 0.013
21 I % 1964.8.14 | 2.6 | 87.0 | 26.0 | 129 24.4 | 0.079
22 B B | 1964.8.14 2.3 58.0 26.0 88 18.7 0.054
23 A W OB | 1964.8.14 7:3 85.0 24.5 45.5 9.5 0.007
24 LETERSE | 1964.8.14 | 2.6 | 93.5 | 24.5 19.5 8.6 | 0.011
25 72 15| 1964.8.14 1.4 497 107 0.873
26 72 i 28 | 1964.8.14 | 4.3 72.8 | 71.9 | 0.016
27 | BO7 R R 1964.8. 14 3.0 57.5 22.5 38 7.4 0.009
28 | B OEE R UK 1964.8.14 | 2.8 20 8.1
29| R B R R 1964.9.23 | 8.0 | 56.0 | 18.3 | 164 5.0 | 0.205
30 | P IR R HEMHRASE S 1964.9.23 | 6.7 | 74.0 | 18.0 | 532 68.7 | 1.69
31 kRS, 5 | 1964.9.23 | 6.8 | 82.0 | 18.0 |52 71.1 1.93
32 Mk ReEsE®E %5 | 1964.9.23 | 6.4 | 73.0 | 16.9 | 512 67.8 | 1.60
33 3t &l & 1964.9.23| 6.6 | 56.0 | 18.5 | 342 40.4 | 0.947
34 m o= M & | 1964.9.23| 8.1 | 50.0 | 14.9 | 88 3.3 | 0.027
35 e E R 1964.9.23| 7.9 | 56.0 | 14.0 | 103 4.2
36 Mrooo B Bk 1964.9.24 | 7.2 | 54.0 | 14.9 | 268 19.0 | 0.771
37 | MR R 1964.9.24 | 7.2 | 38.0 | 14.9 | 235 14.4 | 0.692

BT, MTRRERRESEROBE, BE DL, M0, FIlEBERFTYH, FEERAEOE BRW
Be, IR No. 2, BARILEBE, BOVRREOF, J7ERRAMEES, K355, RTERRFIIONT
VIR & REIERTE OM ZUASE R E R & FV Tt L 7o RER % 4 DR SBl S 7.
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Ca | Mg>| i Fe |: Al ‘ cl l SOy { HiS 40C8, |viAsT | 4Zn & “Mn v
mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l
76.2 | 27.2 | 208 | 131 640 | 1520 | 17.6| 520 0.58] 0.11] 1.21 | o0.164
76.2 | 28.7 | 21.2 | 138 622 | 1442 | 15.1| 410| 0.66| 0.13| 1.34 | 0.196
76.2 | 27.0 | 22.0 | 144 622 | 1470 | 12.1| 680 | 0.57| 0.09| 1.26 | 0.154
75.0 | 22.4 | 21.9 | 149 508 | 1206 | 8.7 300| 0.36| 0.14| 1.61 | 0.167
33.7 | 2.0 | 155 | 74.4| 231 | 579 | 05| 125| 0.35| 0.62| 0.46 | 0.070
66.5 | 23.8 | 18.1 | 116 492 | 1412 | 8.3| 260| 1.23| 0.11| 1.0l | 0.198
215 28.5 | 166 | 421 | 4768 | 4207 0.60| 0.12| 1.18 | 0.674
378 | 176 323 569 | 3128 | 3304 | 7.0 7800 | 1.25| 0.77 | 9.68 | 1.07
365 |164 304 521 | 2804 | 3624 | 0.2| 7800 | 1.44| 0.66| 9.12 | 1.02
420 198|381 | 640 | 4005 | 2812 7800 | 1.64 | 1.01|10.3 | 1.27
530 | 218 65.7 | 15.4| 1110 | 1041 0.3¢10.9 | 0.027
226 0.68 | 0.030 0 322 | 612 | 7.8 2| 0.08 0.00 0.037| 0.002
225 0.76 | 0.037 0 322 | 616 | 4.8 2| 0.10 0.01 | 0.072| 0.004
396 56 | 0.045 0 13 | 1085 | 1.1 0| 0.00| 0.02| 0.111| 0.001
550 5.4 0022 0 a7 | 145 | 21 0| 0.06| 0 | 0.139| 0.002
267 1.4 | 0.03 o 249 | 690 | o0 3] 0.28| 0 | 0.073| 0.002
181 12 | o016 o 224 | 510 | 0 14| 024 o0 | 0.053| 0.001
98.8 3.6 0.045‘J 0 121 | 402 | 4.5 3| 0.02] 0.08 0.197| 0.002
129 0.92| 0.052 0 247 | 518 | 2.3 0| o0.01| 0.11] 0.032| 0.001
51.9 | 30.3 | 17.3 | 39.3 | 156 | 1031 | 220 | 340 | 0.06 | 0.40 | 2.83 | 0.065
49.5 | 56.1 | 1.90 | 21.0 197 | 780 | 91 | 200| 0.35|0.05 | 5.08 | 0.026
38.1 | 37.6 | 518 37.1| 146 | 828 | 43 | 163 0.03|0.04 | 8.71 | 0.049
33.1 | 4.3 1 186 | 3.5 1] 0.03|0.01 | 0.44 | 0.0004
4.7 | 24.9 |175 | 162 35 | 3267 | 1.1 1] 0.02/1.12 | 1.18 | 0.507
60.7 | 196 14.5 | 220 | 1080 | 4386 128 1.75 | 32.7 | 0.401
65.0 | 24.6 | 097 9.3| 139 | 439 1.10 | 0.70 | 2.72 | 0.004
103 4.2 | 058 9.9 8 | 395 | 197 | 81| 0.06|0.13 | 0.88 | 0.006
3.2 | 14.3 | 7.32| 88.1| 173 | 538 0.25 0.0l | 0.70 | 0.036
189 0.44| 0.007| 0 189 | 512 | 1.1 ol 0.20] o | 0.03 | gk
152 2.52| 0.50 | 0 946 | 336 | 0 30| 1.20|0.18 | 0.673 | 0.0002
168 3.12| 0.41 | 0 927 | 374 | o0 15| 1.40|0.11 | 0.561| 0.0016
132 2.84] 0.27 | 0 87 | 309 | o0 33| 0.54| 0 | 0.492| 0.0016
158 1.44| 022 | 0 552 | 398 | 0 12| 0.88| 0 | 0.451| 0.0006
172 0.96 0.08 | 0 30.8 543 | 0 0| 0.06| 0 | 0.041 0.0018
200 128 023 | o 38 | 616 | 0 0.06 | 0.06 | 0.042 | gk
162 1.16| 0.15 | 0 469 | 283 | 0 7| 0.8010.33 | 0.147 | 0.0006
152 3.000 011 | 0 424 | 253 | 0 10| 082 0 | 0132 sk
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HIbEE SR | ¥ I 3% | Li, K?, Na, Ca, Sr, Ba, Mg, Fe, Mn, Al, Cu, Mo, Ag, B, Si, As
BEE R | HiE®E | Na, Ca, Sr?, Ba, Mg, Fe, Mn, Al, Ga, V, Cu, Pb, B, Si

B
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Mg & Ca  DRES MILE L. Zoaed 1O, IMo 3@EOIE O BRI T
2. B, ERERE, hEZGLET VL) ERRER, HEERN3ETHD. Mg/lalk
¥R EFENMELRE L, HHEROLET v ) ERREELME .

Fe & Al 0BEAZRI2R L7z, Z0BATEL G LEE T vA ) HERO Fe, Al &&IXHR
BDTRNS S INGDEBENIZIBWTRFAICERZS. BERRIIOWTRL, IOENE
BEESERY T2, TaFERRY»EL L, MR TERREEZRT. BERRE IOGAETE
BRI, HEBEOAMHEEERBIIOENHE LCEN T2 08 ZDRNEAHTSHS.

Li & Cl s OBE IR LT Z0EAL L, O, Mo EoEHER KT 5. Li/Cl
gtz LEET v h UV HEERNZE LR E S BIR TH IBFERFI/mO TNE W, KT
pHO.7 2 RTHEZBIIEL/NSWEEZR L.

As & Cl EBERHIATR L. —oEas I, IIRTEOEREENKITS. Hb
FE, EEESBELGESVLET VN ) ERREE THS. TERERE I I TELLIOR
Rz s n 3.

Zn & pH Lt OBBRANISR L. ZOBA PH VNS 22138 BEREROREVL D
2KV, pH RKE VT EFHID 200,

V & pH t0BBEERI6IR L. PHA4LIETIZ V @B BH TS, pPH3 T T
pH 2VNEWIZE V SRIIIKRT 2.

4. #& Bl

(1) FiR L TER MR SR 95°C, H:0 98.5%, CO.1.06%, H,S0.23%, SO:0.25%,
HC10.007%, R0.022Vol.% #RkL7:. ZoOHESHHESN EiFAkE pH 1.7, Cl-
129mg/l 2R L7z,

F 72 AR AL RS SR EE (105°C) R uf AR o R (REE4°C) 133tz kKSR
EFTTMHELET S E HO, SO i3 L, H,S, CO; NEER LT3,

©2) BARLEOZORADOEBROZRSE—FELTERT D EROEY) TH .

kIR 27.2~93.5°C, pH1.4~8.3, Na12.9~53.2mg/l, K1.0~107mg/l, Li0.007~
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1.93mg/l, Ca 33.1~550mg/l, Mg O0.44~218mg/l, Fe 0.007~381lmg/l, Al 0~640mg/l,
Cl 13~4005mg/l, SO, 186~4386mg/l, H.S 0~220mg/l, CO;0~800mg/l, As 0.010~
1.64mg/l, Zn O0~1.75mg/l, Mn 0.030~32.7mg/l, V Epi~1.27mg/l

(3) BABILKRV*DATDDERKEERT 2 HukiaNa/Cl, K/Na, Mg/Ca, Li/Cl, As/Cl
LD 3STIIAEIND. IILER, HERRE (B, Wh, E#H &0
B, NHESNS 2 LEET VA ) ERRAE, TERRERE (B Ths.

(4) HSHAER pH AVNSWVIZEGEMNRE (, pPH BRREWVIZE/NS W,

(5) »~F Vv AEEIIPH 4 ETEmMDTUNEL, PH3LT T pH AVNEWIEER
BRE.

BV ABIRICE L 2 B SCR AR DR RN N B ARRREE RS & ) OUFRRIZL 2
YOT, TR LUEEHTZ2RETH 2. wB T W, FEHRMES, NTRRR
RO 7 & Bl B BIEEL 2 %) - 7.
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