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HRL  BRE ORECC) pH Na-Ca(mg)  #&EWERE(mg/l)  S/Cl(mg/mg) F5S/Cl
* R 4 43 ~60 6.85~8.3 Ca>Na 1159.4 ~1877.2 1.08 ~20.71  12.25
K W 1 48.5 8.5 Ca>Na 783.34 2.38 2.38
£+ ®E 2 52.2~60  7.50 Ca>Na 1312.8 ~1664.34 1.20 ~ 3.70  2.45
oo 1 52.6 8.3 Ca>Na 1478.5 2.80 2.80
i 4 39 ~52.5 6.4 ~7.7 Na>Ca 514.9 ~1200.1 0.854~ 1.402 1.045 N2
B & ¥ 2 41.5~47 7.6 ~8.2 Na>Ca 578 ~ 642.4 3.08 ~ 3.25  3.17
5 0O 1 48 7.6 Na>Ca 666. 2 1.92 1.92 N2
e AR 2 36 ~55 7.4 ~9.1 Na>Ca 1523.5 ~1680. 6 2.97 ~ 4.00  3.49 Na
By B 16 32.2~585 6.9 ~83 Ca=Na 696 ~1826.6 3.42 ~ 9.04 6.75
F/ OB 14 47.5~56 7.4 ~8.4  Na>Ca 654 ~864 0.874~ 2.05  1.37
BEBREn 11 88.0~75.0 6.0 ~8.6 Ca=Na 551.4 ~2376 1.00 ~ 89.6  25.9
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ERA BEERE AECC)  pH Na-Ca(mg)  #ifEymE(mg/l)  S/Cl(mg/mg) f5S/Cl
HwE % 3 53 ~58 7.12~7.71 Ca=Na 1005.3 ~1124.03  0.612~0.771  0.676
w K 5  34.3~57  6.30~7.6 Na=Ca 810.9 ~1119 0.626~0.751  0.70
* /= 5 60.0~69 6.7 ~7.05 Na>Ca 583. 24~2300 0.314~0.537  0.428
3% % 16 45.5~78 7.45~8.6 ~Na>Ca 767.36~2021.9 0.141~0.696  0.332
HOEM 48  41.5~72 6.6 ~9.3 Na>Ca 510.6 ~872.0 0.311~0.922  0.689 N2
E Wl 6  43.2~59.5 6.8 ~8.91 Na>Ca 658.0 ~875.1 0.379~0.809  0.673
I 6 45 ~63 (3.5 ~7.6) (Na=Ca) 0.838~0.852  0.569
#HoWEn 19 32 ~69 (5.3 ~8.3) (Ca=Na) 0.337~1.07 0.892
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3. Wt EREE  1LER 17ER

WRZ  BRE RECC) pH Na-Ca(mg) FEYYE(mg/l) S/Cl(mg/mg)  F¥ES/Cl
GIE(T) 52 46.3~ 89.5 7.3 ~8.6 Na<Ca 522.5 ~ 415 0.077 ~0.652  0.225 L
smEL(rn) 2 39 ~ 57 0.019 ~0.060  0.040
#HO¥yE(I) 23 47 ~ 96 (4.6 ~8.3) (Na>Ca) 0.008 ~0.120  0.067 M Ik
M R 2 61 ~ 67 6.3 ~6.4 Ca=Na 8817 ~ 9625 0.03 ~0.04 0.035
ftOB(I) 17 40.5~ 48.5 7.28~8.05 Na>Ca 1088 ~ 18308 0.052 ~0.31 0.130

it i 1 84 77 Na>Ca 3295 0.166 0.166 M4
el 9 59 ~100 6.4 ~8.5 Na>Ca 2213.9~ 2955.1 0.085 ~0.399  0.201 W% ¢k
B 4 57 ~100 7.3 ~8.5 Na>Ca  798.8~ 2790.1 0.237 ~0.302  0.263 W ik
= 2 100 8.6 Na>Ca 2219.8~ 2751.3 0.048 ~0.051  0.-050 M ¢k
7 OB 2 99 ~100 8.6 Na>Ca 1544 ~ 2083.4 0.13 ~0.407  0.269 W Ik
TES 3 60 ~102 8.3 Na>Ca 11517.7~16461.4 0.0047~0.015  0.009 M ¥k
TN Na>Ca 34 ~ 35(g) 0. 0465

BoWIER M BEOEWE L ZROWEY (CaCOskERSFET5) RET 5,

4. FRERE (B4

12 JER, 88 HEV CNITET 5. B/ TR - BEFIRFIIBHEEEER T S/CL Has 65.7 ~ 295,
Ca>Nail, & GRS HEE~5 7 L 5 ) HIRERIE (B R IR 52 TS/ ClitAh334~89. 8, Ca>Naf,
INBE « KA - BRI 7 v h ) HEE RER R~ LR ©S/Cl H930. 0007 ~2. 02, Na>Ca %,
BT KB - 2T BRES R~ 7 v h U R T S/CLHA0. 01~0.109, Na>Cafi, &7 -
B OREDS 7 v ) HRIEY) (gt =T S/CLE%0.053~0.338, Na>Cal: ¢ h g Tal~T
ETCEO0FEEONRBMBRIBN, FNT, CORICOWTIE, BAF VEBRETRTSALA T
7o LRANTERREDT. B4R,

INBA « RHE - BRERIROIRSE, TabL, BT - B ER; BB BT - KEE -
L ROB/RBIE, ZRHZNEOHHICE E O TRINS, ZULTE /R - BFOERIZIFA
GAEHMBEL D), NEBRERRO—IIIFBALERBIEL V720, B BERIZZ2OHEIArS
HTE, BT EE - ErBRFAE. NMBE - AE - BBERO—EE & LT, BASHELMI D
BAFEHZED S C &, BAR - HETURFIE, #OWMBE2 ZACEIMSICE L T, B
T T 5 & ENbrs,

MUK EIZ, HRFOHEDOEE 2EE#HM%2 L > TRULI: EB5K), #7DENEH 505, EED
INS R 725 ITONT, MBER>EREER SR E 2 ETBLAENS,

AR



19624£9 H B ET3 47
FaFE
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RRZ  BREE RECC pH Na-Ca(mg) BEWER(mg/l)  S/Cl(mg/mg)  FgS/Cl
& A 25 33 ~74 8.0~8.8 Na>Ca 501. 4~3885 0.053 ~ 0.337 0.135
R 46 ~55.5  8.4~9.3 Na>Ca 682 ~ 806.1 0.226 ~ 0.338 0.295
w oy B 76 ~76.7 8.1~8.4 Na>Ca 752.7~1513.4 0.011 ~ 0-109 0.06
B A 19  44.5~80.0  7.0~8.4 Na>Ca 1053 ~2233 0.010 ~ 0.024 0.016
woR 6 50 ~92.2  7.7~8.4 Na>Ca 1329 ~2376 0.010 ~ 0.015 0.013
INTE A 10 46 ~94.2  8.0~8.4 Na>Ca 565. 2~4116 0.0007~ 2.02 0.312
L b 8 46.5~65 7.8~8.6 Na>Ca 655. 3~2405 0.026 ~ 1.464 0.477
N 4 32 ~62 7.0~8.6 Na>Ca 748.7~1763 0.019 ~ 0.381 0.141
= 2 59 ~63 6.8~8.2 Na>Ca 1478 ~1869 0.0059~ 0.188 0.097
=RV 5 34.5~62 6.6~8.2 Ca>Na 588.2~1327 34.01 ~89.82 68.47
&2 TER 3 34.7~77.2  2.2~2.4 Ca>Na 1074 ~2226 160  ~295 237.3
W T 1 43.0 5.8 Ca>Na 799.1 65.7 65.7
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On the Thermal Springs and Geology of Izu-Hakone District
Koji SaTo
(Hot Spring Research Center)
Thermal springs of Izu-Hakone district are divided into four groups by their

chemical properties as follows:

group termperatuEs dissolving S/Cl ratio | type of
substances | “ cation
1.Central Izu medium medium large " Ca>Na o : accompanied by |
southern group (~75°C) (~2376mg/l) (0.854-89.6) gas rich in Ng
2.Central Izu medium medium medium Na>Ca
northern group (~78°C) (~2300mg/l) (0.141-1.07)
3. Eastern Izu high many small Na>Ca o : accompanied by |
group (~102°C) | (~18308mg/1) | (0.047-0.652) gas rich in COz |
o : thrown up into |
fairly height
o : deposit large
{ amount of CaCOg
4.Hakone group 1 does not have so clear features as above three groups

The waters of Ubako, Yunohanazawa spas, highest spas in altitude in Hakone
district, belong to acidic sulphate water. Then the waters of thermal springs change
their characteristics according to the decrease of their altitude. Namely. neutral~weak
alkaline sulphate water containing bicarbonate, weak alkaline bicarbonate ~ chloride
water, neutral~alkaline chloride water, and finally the waters of Yumoto, Tonosawa
spas, the lowest spas in altitude, belong to alkaline chloride water containing
sulphate. The thermal springs of Izu-Hakone district may be brought by the repeated
volcanisms after earlier Miocene.

Generally, chemical properties of volcanic thermal waters are variable in accord-
ance with followings; the chemical properties of magmatic emanation which brou-
ght the thermal spring water, the type or system of thermal water circulation and

mixing with vadose water.

Therefore the relations between chemical features of thermal spring waters and those
of volcanisms are deduced in this district as follows : the thermal springs of group
1 are recognized as the products of drowned type* in free sysz‘er:;z of thermal spring
water circulation. The basic volcanism of earlier Miocene (lower Yugashima Group)
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is inferred to be the source rock of those thermal springs.

The thermal springs of group 2 are recognized as the products of drowned type in
Jree system of thermal spring water circulation. The acidic volcanism of later Mio-
cene (upper Yugashi maGroup~Shirahama Group) is inferred to be the source rock of
those springs.

Those of group 3 are recognized as the products of restricted systerjfz of thermal
spring water circulation. The acidic volcanism of Pleistocene (dacites of Yugawara
and Taga Volcanoes) or that of later Miocene (Shirahama Group) is inferred to be
the source rock.

A large part of thermal spring of group 4 are recognized as the products of fuma-
rolic typ*e or the products of separative typz in free system of thermal spring water
circulation. The basic volcanism of Pleistocene (Central cone of Hakone Volcano) is
inferred to be the source rock. But on other parts, the influences of other volca-

nisms are suggested in their chemical properties.

As the fact above mentioned, it is deduced that the features of thermal springs in
this district show the systematic and consistent character according to the chemical
properties of volcanism, its age, the fype or system of thermal water circulation and

the mixing with vadose water.

# ref. SATO,K.: On the Types of Japanese Volcanic Thermal Water, Jap. Jour. Geol.
Geogr., Vol. 32, No. 2, 1961





