s BOR OB ¥ pee

WAIG04E 7 A
R =

S B & VR s o0 IR R
2B A 2, = oo riER LSRG R

Wi R L
IEEEHE, KEHT, ZIIE
(WEFI594£10 A16 B A, BEFI604F 2 H10 H 5 H)

Some Geochemical Remarks on the Hot Springs
in Iide Mountains and its Neighboring Area

Takeo KATO, Yoshiko OMIYA*
and Tomoko SUGIYAMA**
Laboratory of Chemistry, Faculty of Education, Yamagata University
Present : *The 3rd Yamagata Primary School,

**Kurokawamata Primary School, Niigata Prefecture

Abstract

Cold and hot springs in Iide mountains and its neighboring area which extend over
Yamagata, Nigata and Fukushima Prefectures, were studied by using the results of geologi-
cal surveys and chemical data of spring waters. These waters can be classified into the
following several groups by the chemical constituents and their regional distribution.

i Tem Total Chemical Characteristics
Group No. of spring °C b- reisgl/dlue Cation AR
Yunosawa 6, 7, 8, 40~55 0.93~1.52 Nat*>Ca?*> HCO,-=Cl>S0,*"
9, 10 Mg?+
Yunotaira 11, 12, 13, 44~56 0.75~1.38 "
14, 15 _ T e
Asahi 1, 2 9.8~18.8 4.44~5.03 " G HEC -
lide 4, 5, 16, 11.8~41 2.4~11.8 l
18
Arakawa- 20, 21, 22, 40—~60 0.93~2.49 " C1->S0,>>HCO5~
kyo 23
Kirinzan 17519 40.3~64 1.41~12.8 " C1->S0,>>HCO;~
Atsushio Cl=->HCO:; >SS0,

*  BUFE WAL SN
* % BIE %ﬁ?%ﬁm%tmj%m{%d\ifi, B EAT

115



116 moowE = BRI

The majority of these springs belong to saline springs of Na*Cl- type, and it is deduced
from the analyses of Li*/Na* and K*/Na* ratios that these waters are derived from the
geothermal drines, which differ from the oil-field brines.
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X3 BRESOERLAT T4

RIE RIS A bR 20 L SIS BT SN b, Eiks (Nat, ClN) o&aEL
ATL, R2OLHICEBSLICHAELELERT. K, SEBLRELHLDIF, EELIA,
BB, HEOGERICEDBEMAZLDTH S, HBR2IIIHBISNILEE 25, BEIL,
IR A BTz,

T T4 DLBERNERIT, £FERICHIN L ( Nat>Ca? >Mg 'k D iLo, K212 &
i, Natnd s F4 2 icx$ 2 LR, 8 HEREI;RIENHS0% T, BOR, HOF, HE,
TN DE (L) REDIEICEC Y, EI2RINBETIZ80%ZBT. Lizd > T3 DHF+
VEMAEBEETYH, KBS EREFERBESNONDICE L E) 2R,
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xR2 EHSOLEEDE

B R B Na/Shitr C/E7=4>

Mol biy 676 40~d6
ﬁEL( N%S%M% )zqé el F
ﬁ(Nﬂéo%y%z%ﬁ Tl oy
Ei%ﬁﬁ?ﬁ il o

() No.3, 17, 19 %<,

OEZT =F rERIZOWTHED AR Z RS &, 2, ZfishE TS, HORERE
7P HCO, T, M & X CIrMzh Tz E D, 25122 FMICHFRREIZ OV TR
RHANDE, ROLHicz LN,

HCO,>CI=>S0,> : %N (No.6 ~10)
HDF (Nol1l~15)
Cl->HCO, >S0,> :{ #i%2 (No.4, 5, 16, 18)
BH (Nol, 2)
Cl->S0,>>HCO;™ : /Il (No20~23)

T=A T DEMEETE, SHEINEHEDBOIR - HBOFD 2 IBRBI R CEFICEET S,
B2 AT IBNIRIEREETIE HCO, > Cl g L i3 v 5 4 9 HCO,~=Cl- A58 ) 3D,

SREARET B L, MR E L IBRIIHIAGA D 57200 T AL 5 b 5 BT 5
na»s, B0, HE, HH, WL S Nat—Clr BB R ERIZT > T3,

32 fRELUMNER

BTH CHUE R RIT, (Ll 5 KBICIZE DR - BT - B DR (5L) REC S
F LA EEFHEMII L, DX, IALDEHIOWT, 2 LICEAKMICILIREE A5 2
YI2T 2. BOR - BOFOMmIRRE, SEBUMOIRE KA T, ZomANALEL, WLE
HWHEARET LD TEEDHTHBNDLZ LIZT B,

5 58 R R (No. 6 ~15) & RiglE, HIR (No.6 ~10) #740~55C, #HDF (Noll~15)
1344 ~56C TR REEICIT L A Y &A%, pH I3 &K E L T6.1~7. 10&HIcH ), £7EFKRE
W130.7~1.5g/1 T—HRICEBDRD T IR %\, B, WL &8 TERTD Nat, ClmizB§
BUEE (mg/1) OMHRAKZHC &, 4 0k S IZIEOEBEHR AR Lo, BUFHRERIZ KRN &
BT, HEREr 3EHRE1IXICTHEETH 5.

Na*=0.816Cl-+33.8 (r=0.942)
Z R RO RR O R T 5.

fRE A (Nod, 5, 16, 18) : pH 796.1~6.6 TLEREREMH» £, BNE (2.4g/1) %
B¢ r6~12g/1icbBLis BOBREHRICERTZIRT, FEROBRAIBRIN, Rin
LHNOBE LR ZT TV, RiBE, EOBEHIL.0C TRRE WA, M310~20CE DR T
hb. Zhbo Nat /Cl- (BEEH) 130.70~0.75 TR AW FELL, B &L 3HRICBIL
T, EF4 Nat, Clro&lE (g/1) L RiE Tw (C) & DRI IZIENMHEBIBIRA Y 32>, [
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RARRIIKRDE BN T, HBERE i LICEBRESBIZTERETH 5.
Na+=1.50+0.0381Tw (1 =0.997)
Cl- =1.89+0.0594Tw (r =0.998)

F 28Ry (BETIVATESR) D 2V ) LT, & CIZIEDE, BOBRIZ Wz 5 TE30mg 1123 <,
MA, fESRY ZNTN8.6, 2.12mg/ 1 EZHT 5. WENLRBE RO EHERT, 7225
P 2R/ E 2 b b,

ZFoMoisR BRI (Nol7) - 238 (Nol9) WiiERIZ, bk - WEOMED 5 AT,
B Mo KE S DR (F) R E R B, #dEi3 pH 7.6, Nat, Cloaziizhn3.1, 6.5¢/1T
HELHIBOERPRETH L. T=A > HTHEDH L CUOERILLERD2% % L6 5, L
2 pH 7.4, &ZEFEERBEWH].4g/1 THOPFUERFISE VW AEFEIT R 2 5, 2 5icfie b
Ao THCO,  L72hi» THERFREICZ L W ELMRRDORHHTH 2,

300r ® ()
® 5 NIR
X ./
gzso}
£ 3r
T
(3
Z =
o
T2+
(39
200 2
1 L z 1 1 1 1 1
200 250 300 10 20 30 40
Cl- (mg/1) Tw (TC)

M4 Na+—CliBREAEBIE (SREILEHFRRE) M5 NatBE—RBHEME (REIMRE)

3+ 3 FIBRRREE (No20~23)

WL EER T pH £7.3~8.2, BIRLSTIRRIEAH - (54~60TC). EficI@BL T
Na*=Cl-+S0,>~ OLBEEFEHH) Lo, BIRICR->T Clm=80,2 »R&sN540, Zhll
Mz DWTUE CIm> S0 D BRATH D 322, Lo LEiRFEIZOWT, T-Re b LU Nat, Ca?t,
Cl-, SO NEA A > DBE (ng/1) & Rik & DRI ENHEBRIRLNS, &b, Wi
DA LAHBRE r R ERES B THERETH 5. WRTERIIRN LB TH 2.

T-Re=77.6Tw—2254 (1 =0.967)
Na* =27.6Tw—825 (r =0.926)
Ca** =2.62Tw—67.6 (r =0.980)
Cl- =35.5Tw—1230 (r =0.966)
S0O,* =8.16Tw—37.7 (r =0.986)

LA A2 S IZFHELL, LA b 2ok - 2 EBERERATAL T 5 2 L3, T4 6 DR
—RETHB L ERT. BR—WoBENFME I NCRET bEE—ERNFTHMLIZEN
FNMEDEDL Z DL, NS 4IRREBFE—RENL D EHES NS,
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1000

Cl-(mg/1)

1
30 40 50 60
Tw (C)

R6 ClrigE—RBHEBR (F)IkRRE)

3.4 BHEWUMBOMRE Nol~3)
ELICHREEEEOW AR T, pH 13 6 Fifs, RpH (38.0& %0 5, £AFEREWAH5 g/ 112K <,
#=O Fe**, Mn** 23U,

3:5 =, Z0MIRLFHNEE

AN L L2 RO e THRENHOIERIZIE, BORIBERHEN L 512 HCO, >Cl- 2R {
LOLd oy, SERCIZERRE»SVEHE LD, INLOREROBEEZME —THELT
BREBTRSNDEE R EFIITRL TEE2ED 5. Z U ZEEEKRNRE & L TFIRIRR (L
FEREEY2ZHEO Tk 2 558) OfE (NEEY) L Ts <. Jc ks, SBILMOIERT
137, SO ¥R O EE G Bl EIEKDEICHNT 2 L ovb - T, &k L TR
HEMEEKEIZRL D,

ORI, bbb P EEROKER M2 EM T —FE L L CREL 2LiYS
Na* K*,/Na*BRH (—E) % 2 B RIcEAL A5, Zns5REBT7THLHI, £
RELTELFEEE, & OICHBLEHERRE (BOR-BNTF) ($BKMEERK (geothermal
brine) DU EET 2. 72, SESRED BOKMEEKOEEICAELY 555, Ly L, #HK
AT 7T (3) 2BV THE LMD EFA, LT T BRI (17) -#3E (19) DOMiER
135 TIZBWCLERBEICEN CTMET 3. T4bb, METEK S BOKMEREK & PRI H
5.

ZOEIICIERWE L Lit,/Nat—K* /Na BfRR» 5 A2 50 &), B KEHRT DE
H3 SO KR L HEES N, BIs e BEE2RRIZY & L LIKEIFETH A ) A, ZFOHERK
BENESN - BESLw I 2A T, MEEKEBKEEKEDPHEICMET LN EEZL
N3, ZOFREOESH LK - FIBENER L KRNI BKEEKEIRE 2 TE2 59,

X0z, Sr2t———Ca?t, Mg?—Ca** BN (K8) 2V TERELEDHL, ZHMIZEW
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T 1) Rl T ‘3 L ;
N 4y
XBOP (6 ~10)
| ®LENF (11~15)
- fo 2 KM LR 7
T ommgsmmzom e, BATAE
§0 o/6
AEH L
AT ety °,
ar 20 2 o
20 /8
Q9
t J
7
Q
g 5 )
X
Rs
Z
;E}
T Rk
i ® (FR) 1
.05 T
® jfEkK
1 A 1 [] |
.5 1 5 10 50
K+/Na+*(Xx102)
®7 Li*/Nat+—K*,/Na+BI{%E
Ty, I, ZHHEKOEBICIEWL DL H D50, KRBT INI VBN TNEZ A5, &<

BN EREERBEI LT E D, S Cattht (0.65~0.89) X102, Mg?t,/Ca? »*

(1.2~9.5) X 102D P EEHNICHLE 2, B H (L, ST FIRRBEL ZNZTNWVRHENZ LD
PR HEINEREER DL E RS &, Sr2t /Ca2*DfEdrseff & L TUTH L wols, Mg/
Ca>*nFit, —MICRIENE VL DIF LAV W, BIRICL 2 &, R ERREEDEIZKD &
S RIEAET 50T, BEKBD Mgt/ Ca* DEL BRI T 2D TH S (KkEY),

Mg?* +Ca-silicate = Mg-silicate+Ca**

INLDI|EL, HBLEMHNOERREIZ LS L L TNGIRRD KIS, WHEAKER T3 72
CEOKMRAGRIETH S Z L 2 ERT 5.
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Mg2+/ca2+ (X102)
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