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A Chemical Study of the Hot Springs in the Upstream Area
of the Katashina River, Gunma Prefecture

Yukiko SAKAI and Ichiro KOJIM A

Gunma Prefectural Institute of Public Health and Environmental Sciences

Abstract

In this paper is described a study of the hot springs in the upstream area of the Katashina
River, located in the northern part of Gunma Prefecture. These simple hot springs namely, Togura,
Katashina, Kamata and Sukagawa, are characterized by high pH (8.6-10.3) and high fluoride
content. The water of these springs is considered to be of meteoric origin, judging from its isotopic
composition. All springs were saturated with calcite and two of them, Hanze-no-yu of Katashina
and Sukagawa, were saturated with fluorite.

It is concluded that these hot springs were produced as a result of water-rock interaction
under a limited CO2 supply over a long period of time.
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No. 1 2 3 4 5 6 7 8
"R & A & A it & R
#OR K| KEEOE REOB IINKED B FHOW FHOB1E HOB2E  WHILDOE B D B
W & H 1990.12.6 1990.12.6 1988.10.13 | 1986.7.7 1980.11.27 1986.7.7 1986.10.22 1977.9.11

pH 10.0 10.3 9.3 9.2 9.1 9.3 8.4 8.8
E.R. (g/D 0.22 0.24 0.12 0.34 0.29 0.20 0.32 0.23
K+ (mg/) 1.0 0.9 1.2 3.3 3.0 1:8 2.2 2.1
Na+ (7)) 58.2 62.3 19.0 81.0 67.5 47.5 78.0 39.8
Cazt+ 7)) 2.8 3.2 8.4 2.1 1.7 1.0 3.0 6.7
Mgzt (7 ) 0.1 0.03 0.62 0.02 n.d. n.d. n.d. 0.4
Fezt 7)) — 0.02 0.02 0.03 n.d. 0.02 n.d. n.d.
Mn?2+ 7 ) 0.03 <0.01 — — — — — —
F- 7)) 3.0 2.0 0.78 5.6 3.6 1.5 4.7 3.6
Cl 7)) 18.9 18.6 6.9 44.2 31.1 9.5 62.2 40.2
S042~ ( 7» ) 51.8 65.0 32.7 34.8 33.3 14.0 34.8 21.7
HCO3 % ( » ) 67.1 67.1 51.9 94.6 110 103.7 118 97.6
HBO2z ( 7 ) 3.3 4.0 1:1 4.0 2.7 0.7 4.2 —
HSiO3 ( » ) 69.6 61.2 37.3 113 97.4 76.5 89.0 59.5
As 7)) n.d. n.d. nid: 0.03 0.14 0.04 0.04 —
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No. 9 10 11 12 13 14 15
"R A h dh R SR % B R B 2 ) IR SR
Bos & | DEPH mmm | kEo®  REOB  KEOB  KEAOB | wOB
A & B |1990.12.26 1982.2.5 | 1989.9.27 1985.7.5  1986.4.17 1989.1.27 | 1984.12.17

pH 8.9 8.7 8.8 8.6 9.0 9.0 9.1
E.R. (g/D 0.29 0.26 0.35 0.30 0.13 0.20 0.20
K+ (mg/D) 1.8 1.8 1:2 1.15 1.10 0.9 1.4
Na* 7)) 79.0 78.0 111 100 42.0 46.0 60.0
Cazt 7)) 2.2 4.2 3.2 1.2 3.0 6.8 370
Mgzt (7 ) 0.05 0.64 0.05 0.10 0.04 0.45 0.17
Fezt 7)) 0.25 0.08 n.d. 0.03 0.14 0.05 0.11
Mn2t  ( #» ) 0.03 - 0.01 - — n.d. 0.01
F- (577 547 5:2 14:2 9.1 3.3 5.2 115
Cl1 (7)) 41.1 29.4 99.1 29.2 19.3 15.9 30.5
S04z~ (7 ) 25.0 14.0 14.0 7.5 11.0 10.0 15.3
HCOs %k ( » )| 111.6 167 103.7 192 7352 97.6 79.3
HBOz ( 7~ ) 4.8 4.5 8.9 3.1 1.6 0.9 4.3
HSiOs ( » ) 90.1 52.9 44.0 48.7 44.5 43.7 31.4
As (L) 0.036 n.d. n.d. 0.002 0.02 n.d. n.d.
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3. SO4%/CI- LpHDE R

R BRI DT R DALEB S (X MBI 75 & P T 503, BRERT A+ v L3Rk 1 A
VORERENRTHE, FARREOMEMMBOERICIENTAE . K41S04%/Clm L pHORfR
o Ui, MEITFOMBGEEIERE  r=0.TO) R R bh 5. Z NiEpHD & W RRE KD AR
TR BHBREMCO DEFA DR S NI ERY OV I VBRI TH e, SO4* ESTIETE N
K, EDORRBAFISO4Z L LTELEESTWAEILERELZGDEEZLNS.

4. 5oFICONT

BEETOERRDS - RIEEORSMEITHERRRFREFERD18.3mg/[ THH, RTOHER
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T, TOHMBOBRDS > KEEZE . HERRPLHERRO LS L KUKERRTE, S-%
BRI AE LTS IRTHFRRKCEFAALR D EBbh A5, Rl EREO &5
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EEAY ABERAETOBRERTH S LfE#H LT\ 5. Ellis & Mahon (ZHEKF D %5 - FA A
VIEREEILCaFy (MR DBME X - THR S5 L HE LT\W519. CaFa DM (Ksp)
1z 2\~ TNordstrom & Jenne [ZIRE (0 ~350C) DBI¥ & LTEL, kKORE G 21219,

log Ksp=109.25+0.0024T—3120.98T~1—37.63 logT—2088.47T2—4.9 X 10~ "T2—298.4T~ /2

Rl B DR R 0 iR 1326.0~53.0C T, 15IERDFHIT4A1.4CTHAH I Ehb, TN
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