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Chemistry Unlocks Geneses of Hot Springs

Tetsuro Nopa"?

Abstract

Once hot spring waters are taken in hand, those chemical analyses allow reliable re-
construction of subsurface origin and condition of them. So far various chemical (geo-
chemical) investigations have been performed on hot springs and the surrounding set-
tings, which beneficially forced, in combination with other scientific fields, not only for
illustrating regional hot spring situations but also for solving earth science mysteries. In
contrast, hot springs closely contact with human activity often bring about anthropogenic
issues, where hot spring chemistry would be expected to provide a key to reduce such
issues.

Here taking an example for chemical research on hot springs followed by its appli-
cation in public, the author would introduce a methodology to determine source water
classification for hot springs and estimate the source water chemical compositions as well
as those mixing ratios in the hot springs. Furthermore chemistry plays an important role
in confirming the degree of linkage between subsurface aquifers which would be practi-
cally utilized on consideration of the very recent task “A guideline for conservation of hot
springs”.

Key words : chemical unlocking, genesis of hot springs, source water, conservation of hot
springs
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Table 1 Species and chemical characteristics of
the proposed source waters
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DIRRPEAEL TBY, RO LD ORI L WHIKTH 2. C OHBHTERILL /2R RE KD
ST — 2 &2, ERoFREIC X DR koLl s % 2 12, EBROHE T otk
BAEAESZE IR, Ttk ZoHificd = 5 wREHEORE/KO/LFEMESE 5 % < HiHd
52 EMMTETOVS, SHICTOFERAEEIC, M ORISR OIS & RECIRGOHT 2 RH
THIENTES.

161



S FHARER

250 L

]| i

25 50 7 100 Temp.
°c
Fig. 1-1  Frequency histogram of hot spring

concerning to water temperature
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Fig. 1-3 Frequency histogram of hot spring
concerning to chloride content
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Fig. 1-2  Frequency histogram of hot spring
concerning to pH value
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Fig. 1-4 Frequency histogram of hot spring
concerning to total soluble material
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Table 2 Source water classification criteria
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@ HEHIERRS K 25~ 4.8~ @~ ~ m ~ ~ Ukt~
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Fig. 2 Determination process of source
water compositions and mixing ratios
by way of source water-mixing calcu-
lation
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Table 3 Source water chemical compositions obtained by using of numerical calculation for hot spring
waters at the Hohi area
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FeEK A tZiE/K B iEIk C #LiEIK D tLiEK E tojEkK F
H:ﬁié@?%%rﬁ@ H:ﬁiﬂ@?—?%ré@ %ﬁhmﬁé I S 7 D Hh 2ok j}<m7{7ﬂk%
NaCl #i#uk  NaClHIZEUK o jEEuK Zhk AT D EOK
Na mg/L 1180 435 224 8.51 20.3 179
K mg/L 133 18.0 71.4 1.19 7.46 25.9
Ca mg/L 5.90 57.4 419 17.3 0 557
Mg mg/L 0 0 227 8.35 0 124
Cl mg/L 1840 659 0 3.58 7.82 852
SO, mg/L 118 115 483 124 7.09 1180
HCO;mg/L 124 23.1 2180 0 84.5 0
Si0, mg/L 731 111 176 89.8 71.5 199
Li mg/L 4.25 2.22 0.40 0.04 0. 01 0.11
B mg/L 26.9 5.47 0 0 0.24 1.57
F mg/L 1.90 3.47 0 0.09 0.15 0.64
As mg/L 2.17 0.42 0 0.01 0 0
NH, mg/L 0.59 0.67 1.26 8.08 0 0.11
6D %o —55.7 —54.3 —58.4 —50.3 —56.1 —56.6
6"0 %o —4.0 —7.3 —9.1 —7.2 —8.1 —6.8
* LR C 240~255 114 92 10 low 58
HAL R LR A R ICHE L b D TH 5.
Table 4 Source water mixing ratios in hot spring waters at the Hohi area
x4 ZiEMEkEMOREREKREEE (%)
LK A #ZiFK B #ZiFk C ek D EFKE K F

MBI o iR o %ﬁbn?@z&’j& ﬂ%ﬁiﬂﬂﬂ@ ok KL AT AR

NaCl BI#ok  NaCl BBk  oEEHuK TRIRIK IAB I DBIK
= o — KIS 1.6 0 11.2 0 22.8 64.5
KA 0 0 0 97.5 2.5 0
1 15.1 6.9 0.8 0 75.8 1.4
SRR 2.0 0 14.1 0 13.7 70.2
KRIFERRR 0 1.0 3.1 1.6 64.5 29.8
ZR SRR 11.5 0 49.2 0 39.3 0
mE SRR 15.5 57.6 1.0 2.5 21.8 1.6
=B R 0 0 0 1.7 94.5 3.8
HgR+ v v 715 0 0 0 1.3 98.0 0.7
JUMNEERTEDE 0 0.3 1.6 1.1 97.0 0
DB-7 0 0 0 6.3 92.6 1.1
DW-3 0 18.5 7.2 0 74.3 0
DB-10 0 0 0.5 1.3 97.8 0.4
DB-11 0 0 58.5 2.3 0 39.2
DW-6 15.1 61.9 0 2.4 20.6 0.1
DY-1 36.2 55.8 0 0.4 7.6 0
DY-5 88.2 0 1.5 0 10.2 0
DY-6 70.9 16.5 0 4.6 0 8.1
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Fig. 3 Hot spring model based on “A guideline for conservation of hot springs”
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