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Distribution, Geology and Geochemical Characteristics of Spaes
in the Kaga District, Central Japan®

Norio Fuy® and Tadashi ITAKURA®

Abstract
In the present article, the present writers have made of the spaes including cool springs
which are located in the Kaga district, Ishikawa Prefecture, especially from the view points of
their geographical distribution, geology and chemical characteristics.
The results are summarized as a follows:
A : Chemical Characteristics

(1) The spaes which reach about 200 sites at the total are belonged to the springs with
the temperature of about 25°C and higher.

(2) Judging from the basis of chemical characteristics of the spaes, they can be divided
into six groups such as Na-SO,-type, Ca-SO,-type, Na-HCO;,-type, Na-Cl-type,
simple type, and others.

(3) Among the six types above-mentioned, the Na-Cl-type (common salt-type spa)
reaches 91 sites (about 45 % at the total) throughout three areas such as the Kanazawa,
Daishouji and Mt. Hakusan areas, except the spaes of the Komatsu area in where the
Na-SO,-type (sodium-sulphate-type spa) reaches 52 sites (about 60 % at the total).

(4) Additionally, the Na-Cl-type shows the largest frequency throughout the Kaga
district, and the 2nd. largest frequency is occupied by the Na-SO,-type as shown in
Tab. 7.
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B : Geology, especially Chronology and Lithofacies
(1) The geological genesis concerning gushing of the spaes is classified into such several
genesises as old and modern volcanic activities, dyke rocks, faults, underground waters
from the four genesisses above-mentioned buried under the coastal plains, and other
underground water under the plains.
(2) The relationship among the area of distribution, hthofames and chemical character-
istics is shown in Tab. 8 and Fig. 2. Namely,

(a) The coastal plains as the Kahoku Plain are occupied by the Pleistocene and
Neogene Tertiary sediments, and by the Na-Cl-type (common salt-type spa, D
-type).

() The hill areas are occupied mainly by the Neogene 16zen Formation, and by the
Na-SO,-type (A-type), Na-Cl-type (D-type) and simple type (E-type) etc.

(¢) The low mountainous areas are occupied by the Neogene 16zen Formation, and by
the Na-SO,-type (A-type) mainly.

(d) The middle class mountainous areas are occupied by the Messozoic Tedori Group,

Pre-Cambrian Hida Metamorofic rocks and the Nohi Rhyolite Group, and mainly by
the Na-S0O,-(D-type), Na-HCO,-(C-type) and Na-Cl-type (D-type).
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1 #olbks |8 & 92 | D (BRER) Na—cl - HCO,

2 " " 86.5 " Na—Cl - HCO,

3 " " 54 " Na—Cl - HCO,

4 " " 34 " Na—Cl - HCO,

5 " " 97.5 " Na—Cl - HCO,

6 " " 97.5 " Na—Cl - HCO,

7 " " 97 " Na—Cl - HCO,

8 " " 91 " Na—<Cl - HCO,

9 " " 96 " Na—Cl - HCO,
10| % MoB m 58 " Na—Cl - HCO,
11 " " 70.5 " Na—CI - HCO,
12 " " 60.5 " Na—Cl - HCO,
13 " " 70 " Na—Cl - HCO,
14 " " 75 " Na—Cl - HCO,
15| BRENERER |8 ™ 70 " Na—cl - HCO,
16 " n 70 " Na—Cl - HCO,
17 nooR |H o’ 59.8 " Na—Cl - HCO,
0|& R & 30 32.5 " Na - Ca—Cl - SO,
102|& R 60 39.5 " Na - Ca—Cl - SO,
103 " 8 12.7 | F (2 of) H,S(Na—HCO, - Cl)
106 " 6 13.0 | F (zofh) S(Na—HCO;)
110 " 450 19 | C (EEH) Na—HCO,

11 " 300 30.3 | D (&#ER) Na—CI(H,BO,)
114 n 500 29 | A (FRER) Na—SO0,
115 " 500 31 | D (H#ER) Na—Cl, HCO,
116 " 500 24 | C (BER) Na—HCO,

117 " 1,000 30 " Na—HCO,, Cl
119 " 975 38 " Na—HCO,, Cl
120 " 900 32.9 | D (&R Na—Cl, HCO,
121 " 800 39 " Na—Cl, HCO,
122 " 650 39.6 " Na—Cl, HCO,
123 " 1,000 55.6 " Na—Cl
124 " 800 34.2 " Na—Cl, HCO,
125 " 800 34.4 " Na—Cl

126 " 1,000 30.4 " 3% Na—Cl

(REIHC)
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R7T{& W & 700 38.6 | D (AHER) Na—Cl, HCO,
128 " 960 38 " Na—Cl, HCO;,
129 " 1,200 38.1 g Na—Cl
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154 " 600 19 n Na—HCO; - Cl
155 i 600 32.3 " Na—HCO;,
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157 i 600 32.6 Z Na—HCO;,
158 | B B # g 65.5 | D (&iER) Na-Cl

159 " 500 19.0 | A (T=55R) Na—S0,

160 " 700 28 " Na—SO,

161 | F H & # b 59.2 | D (&#ER) Na—Cl - HCO,
162 n 1,000 28 | C (EHR) Na—HCO;,
163 i 100 97 Na—HCO, - Cl
165 " 800 44 | E(BMIRR) | BMIER

166 | @ A F 800 28 | B (BHR) Ca - Na—S0,
169 " 500 35.9 | E(HsiiBR) | HMER

170 | #& sk H 100 20.5 | F (Z0h) Fe(II)—SO,
m|%E % & 1,500 38.2 | A (THER) Na - Ca—S0, - Cl
180K O H 18 25.5 " Na—S0, - Cl
181 " 40 26 i Na—S0, - Cl
182 " 30 26 i Na—S0, - Cl

(REICEC)
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183|E ©  H 1,000 40 | D (RER) Na—Cl - SO,
184 " 1,000 48 | A F=RER) Na—S0, - Cl
185 " 13.3 | F (zof) Fe(I1)—S0,
186|% # 800 52 | A (Z=RER) Na—S0, - Cl
187 (% 1 H 500 38 | D (RER) Na—Cl
188 " 800 45.6 " Na—Cl - HCO,
189 " 800 47.5 " Na—Cl
19| % £ 800 42.8 " Na—Cl
191 " 803 34.3 " Na - Ca—Cl
93| A& mH 1,200 52.0 " Na - Ca—Cl
194 | % 4 1,000 41.3 " Na—Cl
2014 # ? 14.6 " Na—Cl - HCO,
202 " 70 17 " Na - Ca—Cl
203 " 20 16.2 " Na—Cl
204 " 28 15.2 "o Na—Cl
205 " 300 38.5 " Na—Cl
206 " 300 31.0 " Na - Ca—Cl - SO,
207 " 430 36 " Na—Cl - SO,
208 " 600 32 " Na—Cl - SO,
209 " 600 38 " Na—Cl - SO,
210 " 700 37.5 | B (BHR) Ca - Na—S0,
211 " 1,000 32.5 | A (E=WR) Na - Ca—S0, - Cl
212 " 500 27.5 | E(BMMER) | BmEs
213 " 500 49.2 | A (ERR) Na—S0,

214 " 500 38 | E(HsiER) | BMER
215 " 400 27.5 | A (E=RR) Na—SO0,
216 " 800 30 | E(B#ER) | BsiER
217 " 400 19 | A (E=RR) Na—SO0,
218 " 500 36 | E(B#RR) | BsER
219 " R 14 55 | A (FERER) Na—SO,
220 " 39.7 U Na—SO0,
221 " 15 42.6 " Na—S0,
222 " 15 51.2 " Na—S0,
223 " 16 45.6 " Na—SO0,
224 " 14 57.7 " Na—SO0, - Cl
225 " 14 60 ” Na—S0, - Cl
226 " 19 42 " Na—S0,
227 " 16 35.6 " Na—S0,

(KEI# <)
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228 (/N A OR @& 55 | A (E=RHR) Na—S0, - Cl
229 " 14 45.6 " Na—S0,
230 " 42.3 n Na—S0,
231 y 20 30 " Na—S0,

232 n 25 18 n Na—SO, - Cl
233 n 20 18.1 n Na—SO,

234 7 12 21.3 " Na—S0,

235 " 20 16 B Na—S0,

236 n 17 55.1 Z Na—S0,

237 " 16 4.6 " Na—S0;, - Cl
238 " 16 54.8 " Na—S0, - Cl
239 |4 ¥ T 600 45 | D {f&#R) Na—Cl

240 n 800 43.1 " Na—Cl

241 n 450 42 " Na—Cl

242 # 1,000 29.6 | A (EWR) Na - Ca—S0, - Cl
243 Z 600 36.8 | D (&ER) Na—Cl - SO,
244 " 700 33.9 " Na—Cl

245 " 282 29 " Na—ClI - SO,
246 " 550 38.8 | A (ERHR) Na—SO,
247 i 700 48 | D (&ER) Na—Cl

248 " 700 53.2 " Na—Cl

249 " 1,000 44 " Na—Cl

250 u 1,000 38 | E(BHER) | BHER

251 " 1,000 33 | D (AHER) Na—Cl

252 " 1,000 34 | A (=R Na - Ca—S0;,
254 " 31 | D (RER) Na—Cl - SO,
301w & H 51.0 | A (=R§ER) Na - Ca—S0,
302 " 500 48.2 | B (BHHR) Ca - Na—S0,
03(m B T 70 66 | A (ERR) Na -« Ca—S0, - Cl
304 " 47.5 | E(BBR) | BHAER

305 " 200 28 " B s

306 i 600 40 | A (E=mR) Na—S0,
307 " 600 37.5 | B (BER) Ca—S0,

308 " 14 14.8 | D (&#EH) Na - Ca—Cl
309 " 410 35 | B (AER) Ca—S0,

310 " 500 34.8 | E(BMER) | BHER

311 " 500 34.0 " BR R

312 " 500 26 | D (RER) Na—Cl

(KEICHE <)
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313 | 1 R il 500 26.5 E (B#ER) BBER
314 " 800 48.3 D (&iER) Na—Cl
315 n 90 68 " Na - Ca—Cl
316 " 90 73 " Na - Ca—Cl
317 " 300 17.2 " Na - Ca—Cl
318 " 1,000 62.3 " Na - Ca—Cl
323 " 1,200 66 " Na - Ca—C(Cl
326 n 900 50.3 A (EHR) Na - Ca—S0,
327 " 1,000 23 D (&ER) Na—Cl
328 " 1,200 47 oo Na—(Cl
329 " 44 A (T=HER) Ca - Na—SO0,
(BENRIERBBHEH SNBRHIKS)
%3 SRHBRCBUTIERDHERYE
Won R " B b ] H b - |
Na—CI R 12 111-113-123-125-126-129-130-136-134-139-144-140
D Na-Ca—Cl & 2 118-138
Na - Ca—Cl - SO, & 3 101-102-145
Na—Cl - HCO, # 11 115-120-121-122-124-127-128-133-137-142-143
B Ca—S0, R 0
c Na—HCO; & 3 107-110-116
Na—HCO; - CI & 3 112-117-119
E B o R R 2 131-132
Na-Ca—SO, - Cl # 1 135
A Na—SO, -CI & 1 109
Na—SO, & 2 114-146
F H,S, SR 5 103~106-108
&t 45
A I Na—SO, R (EEFER)
B:.Ca—SO, R (FER)
C ' Na—HCO, & (EHR)
D Na—Clg (AER)
E:BHiER
F !z i
F—4 IMBRHBICBITAERSHERE
oW R 2§ b k4 ] ] oA
Na—Cl & 16 203-204-205-239-240-241-244-247- 248249251 253287 289+
290+294
Na-Ca—CI R 3 202-193-191
D Na—Cl - HCO, & 2 201-188
Na-Ca—Cl-SO, R 1 206
Na—Cl-SO, R 7 207-208-209-243-245-254-183
C Na—HCO; ® 0

(REIZHC)
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Na—SO, & 24 | 213-215-217-219~238-246
A Na—SO, - Cl R 25 219_~238-180~182-184~186
Na - CI—SO0, - Cl # 2 | 211242
Na-Ca—S0, # 1 252
B Ca-Na—SO, & 1 210
E B oM B R 5 212+214-216-218+250 |
F | Fe—SO. % 1 185
S 88
£5 AEFHBUCBITLERIHLRE
W OB - H® B BB &
D Na—Cl & 5 312-314-317-327-328
Na-Ca—Cil g 5 308-315-316-318-323
Na—SQ, & 1 306
A Na - Ca—S0O, # 1 301
Na - Ca—S0, - Cl R 1 303
| Ca-Na—SO, & 4 302-324-328-326
Ca—S0, R 2 307-309
C | Na—HCO, % 0 -
E B o) =3 -} 6 304-305-310-311-313-325
s 25
%6 BLUBHEICBTERMELRYE
T LT I
p | Na—CIR 3 158-164 (ff1iz 1)
Na—Cl - HCO; & 21 151-152-161 (44=18)
c Na—HCO, £ 5 155+156-168-157-162
Na—HCO, - Cl & 3 153-154-163
Na—SO, # 2 159160
A | Na-Ca—SO, % 1 173
Na - Ca—SO, - Cl 2 167-172
B Ca - Na—SO, # 1 166
E B # B R 3 165-169-171
F | Fe—SO, & 1 170
42
£7 MEMREICHTEEY - BRI A REHO LBk
o | pRMW | AW | KEFmE | Al A%
% %| % % %|
A 4 9 52 (59) 3 (12) 5 (12) 64 (32)
B 0 (0) 1 (1) 6 (24) 1 (2.5 8 (4)
C 6 (14) 0 0 (0 8 (19 4 (D
D 28 (62) 29 (33) 10 (40) 24 (57) 91 (46)
E 2 (5 5 (6 6 (24) 3 M 6 ()
F 5 (11 1 (1) 0 (0) 1 (2.5) 7 (4)
3 45 (100) 88 (100) 25 (100) 42 (100) 200 (100)
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L7z (F2~6),
BROGAHBEREENBREZHBET S
&, LT, EEA{TIE Na-Ca—Cl & (&
EILEH, &ER) »E8L, FEI L
HPEILE (WALEE - FHRUIRKM), i,
ER-BIE-FNTIE, Na—ClR (BER) »
EDXFEEDTNWDE, T2, ERHERICE
WTit, 7—-22%84 Na-Cl R (RIER) ®
Na-CI-HCO; ® (EEERER) »E L L Tw
%% BRI, NaHCO, (BEY) nBEICHEIL
T, BROBEIKRES L -T2, LT
BhrBHLNB,

BE»LDEREIKE b B~ LI
DWTRE T 3 &, SIRHIBERER & /MAHE
JE# Tik Na—SO, R (T=RER) %, ABF
WHEFEITIE Ca—SO, R (AER) %< &5
b, LT, HUEMRETIZ, Na—ClR(&
ER) RS T, Zhickwt, Na—HCO,
(EER) »%<, ¥, BRI LRoERE
BT, FRTic Na—CI-HCO, R (B EH &
ER) %, HREBEL Twa,

B. BRODH L REB

FHI3IFESARICBITIMBHE CHBRE
KL, 2007 ThHD, TNHFRIRIEBIIEL
T, WwiR (25°C ki), {RIBER (25 ~34°C),
BR 34 ~42°C), RUEER 42°~1000C) o
4FBIzR 73315,

L2 AT, HBIBE (19634) BHIcBITAHAE
R TOWFRRBEABUIHI07FAT, 205 bik
FRIFN%BTH-720 LL, 4HTIZ, #Ht
L, WERNEDZEEIINZ LY, BER
DEEPKREL 5T 3, ZHMERAIL, A
WX TLROLNBEZATHE, Tihbb,
BB T3, FHERIE, EISHI0%%E 503
FTICh > T\ b,

PENE S eANBRUMEREICEIT2E
BREMNEBHIT, REICBIT2EHBMNR
S, BIBERICHED BEIEE KIS
& - T, BBFI404E (1965%) HAHEESOOMRRE

»51,000~1,500mF THGEEY 2 T35 L5512
TofzZ &lizh b,

2L CEIS BEEBOSRELEAEIC L -
T, HMTHEENL Y RKEVLE THIEYIC &
LR, 4B TIdHEFE S~ 7°C/100mic F T
MEEBITNDIL Ik -7,

C. HBMBERBR O LLE
ERBEICBIT2ERBHER O ZF0EmMo
Mm%, 4#giconT, 10ER —2 THE
RETYT B &, SIRMBR O/MARIR T3, B8R
384 (19634F) HICHE L T, BAETIE3.5~ 4
BICETLHMLTW3, LT, K%
FHIR & EILERB T, 1.5~2.8Th B,
UEn L9z, HA0FEMICBIT 2 HMmoER
A B &, TIRHIR & /MR O Wi T b
MAEZETH 5,

5. BRORE L E & NBARK

BNBRMEMX I H T 5852007 Frnis i
IZoWnWT, ENHORE L RMWBOME, b
AT, G- BHEEOBFRICOWTRET 1T
Aol kR, RSIBEIND LI URRE 2
72,

Thbb,

(@) BEFEHHENER

ZOMEIL, BIEMS0mLUEN KR T, .22
FHEERT A HEIE, BOKEAE - BEH - LIRS
ZRIABERHTHZ, TIRBETLIERNR
Hiz, ML &ER Na—ClH-DE) Th 3,

b)) IIEHENER
ZOWHIL, &R - SFH MR TBENEH
&R L2 a0 EBRERIcHFET S, =
ZDRRADREIL, TR (Na—SO, R- AR,
BER (Ca—SO, £ -BR), AR (Na—Cl
R DR, RUBHMIER (EE) n4EET,
WHWALDREDRDH LN,
B, BRI L > TETOREIZE
LNdY, E=ZRoEREICET H1E -
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%8 MEMEICSHERROME - BTWE - REOBES
st Z T (REW1,000m) FERE | AREHEROBY EE
| T g s | SIRENE - LRSSRLREH | d (MEEA) | RER (D)
B
o | e | SO - EBBERLBEE | d (WEEK) | RER (D)
s
B g | SORESG - ERRSRLRER | d REEA) | AER (D)
Ll® R m RK|E® % = %4 B E #|d? 07 |[gEADD - AHERED
Bles InnE|THLtREE EIUWEE|d? - 07 =R (AD)
Wlr 8 # R|THLEEH - EIWEE|(d?- 207 |2#ERED  GER(BL)
gle R o K| THLEEHR EIURE| c? R (AR EWR(CH) -
Th B om K ET LR b7-c? |EMR (AR
ﬁﬂ
T . BUER (EW) -AHER (B
% ban B : ! X T%{Sjtﬁgﬁ Efﬂ]i@ c? g__) I:ﬂ%;i(A_—n;)
gy |PRBR| EMBEFARTH(EHMAR) | b-c EHR(AR) - AUR(CE)
I EE Y R L EHR (AR)
SlEmovrmees|s m W B - %= %o M| b-c 2R (CH)
wlh & — F| BRARMEM - EMEM| a0-c %R (DB
B oW B L BRAMEN - ERER| aN-c fER (DB)
a | kleH (aN—H ki, aO—IBXL)
b : Bk
C  WilEHE - B
d © FHTHERK
EERTH 5, (&) WEMBEDERR

Z ML, MENc L, 7z, WEEER
b, i, BRWFICET S0, RER
2nTiE, BRICL VETOEESS B,

(©) 1% - PIUHHFOER

ZOMFEOBEIZ, ANLFE=RIREEE
THOEFZLWRBT, ZORBICEA - #AY
ZREBEROERME, REHE RUBER
ScBEL THHELERT, TORER, =
FHH (Na—SO, R, A%Y), EFHR(Na—HCO,
R, CH), &R (Na—ClR, D) »% <,
fisic, TBHE N L I, AERSEMERD
BAEL T a RICL 2 ETNEERIZS 577,
BLT, THRISN,

ZOMHEOMEIE, KFIL T, FRIHHE -
LTI, TR (Na—SO, R, AR L&
R (Na—HCO; R, CH) iclREZ h, f5
mE - QEETRAEER (Na—ClR, DE)
ThHb,

ZOMHEOMWE & LTk, FRIGERIZ, L
BEZREFER V) HEORRELRENIZS

ik, #iEEEL L, FNOTRICERS
BBIET S & v ) ZFBHEBKTH 50U

LT, BENFEIL, BREBCEHEERE
ﬁt;oﬁ&:of"\éo
6. ¥

ANBEMRAE T 5492007 DR R
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DERZIZOWT, WHE, BHHEHE, RE, £
BENERLFREL, TNSFEROREHWE
ENBBNERFBBATE IO T bbb,

(1) MBELENHWERMKIZ, XLICBELR
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PERNOTFRGE - BRPEH (ESE), +4&
RE~HEZR (7) DBRRIFCEE, HE=
R (1) ~FEZRVEIRERE, HE=
fChF AT B ARE, FrESRLikEEE
RFE-EMARAG2HR<), FULESHHOE
B, RUSEFHICE S 3N 255 izt -
T, EOFHTHEBICIIBH 5,
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