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Distribution and Change of Chemical Components of Hot Spring waters
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Abstract
The Kirishima volcanic area is located in the northern part of Kagoshima Prefecture. Various thermal waters
exist in this and its southwestern areas. Hydrogen sulfide springs, acidic sulfate springs and chloride springs are
found in geographically narrow zone of the Kirishima volcanic area. Bicarbonate springs are distributed in the
Shinkawa ravine in the southwestern periphery of the Kirishima volcanic area.
We investigated change of chemical components of hot spring water during the period from July in 1996 to
November in 1997.

_— DIERFEALIZ OV TRE L 72 ZOMEEWMET 5,

B DAL BB 12 2L 2 BIASET & LT
Wb, ZORERKIZIIWAWASH LY, BHEEOE(LICHE

2. AHORREFEF

VYDV H L, BHEOEA LR TERICIIREN, K
FE, WARAL, NAKAL, SREAKAL, HUOFKAZ, ARG
BENHDB, TNSOEMEELANERAKDOH T IZBIT
BIEIRIICEILE 5 2, 2L o TR EORRE
KRH TR E 723K L OREEEVELLIZY, 5
W3 HE T O FEHE OB AL 73 D 7 OB |2 R
LT, #RIICIREARF OILER S ORZEIZ R -
THobhb, ZOXIHIZ, HRAKPOILFES OB
BIZIL 2 3MIC B R T 5 2 L3, FOIRROERERE %
WERTAIAENRTFERERAEEZLNDY,

ZIT, EBXKLMIEB L OFORBTEERIZALE T B 5
NEGHX OWRRE (EhftkFEARR, BRAEmERER
BIUEY R, EHIERBKEER) 2BV Tl
7 REEIT 72,

AKX, TNSOERD pH, RikB L UMb

KB ORI 513 Fig. 1 12R°7, AFIEIER
BIC BV THTREZ IR D B WS ISE Vi E, T2bbH
REBHOLAIZEHRLONS, K= Y 72X 2 RIEOH
B TE B2 R =) ¥ 7SR WD HERE L 72,
A A v A —EROERE F 72126 BE % I 24 pH
1 OFEMEBERICTE L THW 2,

3. ik

SHMEBB L O HEIRICRT, Nat, K*,
Ca™, Mg : JRFWots ik, SFe: 1, 10—-7 =
Frha) rERGWZEOERERE, AP 8 —-F
J = NVEBRWEBOEER, Si0.: 'Y 77y ERG
SersiE (FEEEHI 7T Vh ) BRIC L AESEE), CI-
CFA YT UERKER () ¥, SO.* o WEEE, HY,

R 1P PSS B
Y BRBKEHE R



56 BEH f—

SO M- ML Bl B

i
&
S

0
Nﬁm
=4 /) 5 .sm% °
W )
Typell W ,
"‘/éfif [\ EH ' TypeI
FEYE B R \}aschs
ﬁ%@ff ’TypeIII
gZal
Lodcilg ﬁ’&'
BEER
)|
iEull) B_, :
' Wlis E’Z’ﬁ%‘/w BT
I\ Ype
74
Srx |
EHA
FE)I|
Il (
W (
ERCTIR 520
POFERRT e y
/’ 5
/ B
IR s e
[

0 2.5 5

I ———— KT

Fig.1 Map of the Kirishima volcanic area and the Shinkawa ravine, showing the sampling locations of hot spring waters.
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Table 1 Chemical compositions of the waters collected from the hot springs in the Kirishima volcanic area and the
Shinkawa ravine. (*The values for the sample collected to September 1995)

B Type I ) Typell ] Typelll _ 3 TypelV _

FGIRR | AEIER | AREER | BARS. | BEEE | F2xE SAXTFZLARFUAD)
pH 4.80 3.08 3.06 7.89 7.60 6.61 6.19 6.21
Temp. [TC] 51.5 63.4 61.8 80.4 72.1 51.5 40.4 32.9
E.C. [mg/m] 7.39 77.1 72.0 229 455 171 220 129
gt [mg/l] - 0.68* 0.72 - - - - -
Na®  [mg/l] 3.31 35.2 39.2 407 779 277 293 163
Kt (mg/1] 1.15 26.9 22.7 36.4 171 25.2 15.9 8.74
Mg?  [mg/1] 1.63 6.97 8.22 <0.02 <0.02 42.6 71.8 42.0
Ca®*  [mg/l] 5.13 11.1% 16.5 10.1 12.4 58.9 124 70.7
SFe [(mg/l] 0.04 2.06* 0.43 0.03 0.20 1.20 2.55 2.56
AP [mg/1] 0.04 2.06* 2.27 0.04 <0.02 <0.02 0.02 0.02
crr [mg/1] 36.3 26.5" 24.3 533 1300 97.8 160 84.2
50, [mg/1] 10.7 175* 240 117 69.0 14.0 44.6 32.0
Sio,  [mg/1] 22.0 152° 122 116 116 143 109 94.7
HCO,; [mg/1] 38.6 - - 165 135 1110 1360 783
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Fig. 2 Triangular diagram of C1-, SO, and HCO;™ for the hot spring waters in molar basis in the Kirishima volcanic area
and the Shinkawa ravine.
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Fig. 3-1 Changes of pH of hot spring waters in the Kirishima volcanic area and the Shinkawa ravine.

’95.9

3.5 t
3.0
L 25 t

2.0 r

N
—
<
o

1.5

1’0 1 1 ! B S L 1 1 1

1

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Year

1999

Fig. 3-2 Changes of pH of hot spring waters in the Hayashida Spring. The data in 1989 were measured by Tuyuki

et al. (1990)
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Fig. 4-1 Changes of water temperature of hot spring waters in the Kirishima volcanic area and the Shinkawa ravine.
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Fig.4-2 Changes of water temperature of hot spring waters in the Hayashida Spring. The data in 1912-1989 were measured
by Tuyuki et al. (1990)
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Fig. 5 Changes of electric conductivity of hot spring waters in the Kirishima volcanic area and the Shinkawa ravine.
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Fig. 6 Changes of Na and K/Na ratios of hot spring waters in the Kirishima volcanic area and the Shinkawa ravine.
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Fig. 7 Changes of Ca and Mg/Ca ratios of hot spring waters in the Kirishima volcanic area and the Shinkawa ravine.
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Fig. 8-1 Changes of CI of hot spring waters in the Kirishima volcanic area and the Shinkawa ravine.
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Fig. 8-2 Changes of electric conductivity of hot spring waters in the Kirishima volcanic area and the Shinkawa ravine.
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Fig. 9-1 Changes of SiO, temperature of hot spring waters in the Kirishima volcanic area and the Shinkawa ravine.
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Fig. 9-2 Changes of Na-K-Ca temperature of hot spring waters in the Kirishima volcanic area and the Shinkawa ravine.
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