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[sotopic and Chemical Features of Hot Springs
in Akita Prefecture
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Abstract

All over the Akita Prefecture, many hot springs are located. Most of them are of meteoric
water, fossil sea water and volcanic gas origins. In the Ohdate-Kazuno area, moderate temperature
hot springs of meteoric water origin are found, which may exist as rather shallow formation
water in the Green Tuff formations. On the contrary, high temperature geothermal waters of
meteoric origin, which are used for power generation, are obtained in two volcanic area of
Hachimantai and Oyasu. Those geothermal waters are expected to come up through vertical
figssures from depth deeper than 2km. The difference of these two manners of meteoric water
circulation should be necessarily explained to understand the relationship of shallow and deep
geothermal systems.

About some hot springs of fossil sea water origin, the relationships of é D and Cl~ don’t
agree to the mixing relation of sea water and meteoric water. This may be explained by two different
processes, one of which is mixing of sea water with saline meteoric water (Cl-=ca. 12g/kg) .
The other is modification of ¢ D by hydrogen isotopic exchange with hydrous minerals underground,
or by exchange with atmospheric vapor during a relic lake before burying.

Key words : Hot springs in Akita, Hydrogen and oxygen isotopic ratios, Fossil seawater type
hot spring, Formation water type hot spring, Fissure type hot spring

F—U— N RKERER, KR« BRERAAAL, (LA KRERR, BRAKMER, Sh 3 2HR R

.EFL&IC

KDKFEEMBFEDO R, REK, HEOK, KLUF Al EOBERHE L, TORRAEH
ETHIDDOFNIFRLD Einh. AADRBEDOKE « BERMAELCOWTE, 197054
BDEREZHELVICEDABHI/RINTLER, &L OMERERBREINTHE22. Th DR
b, BREACHBKDOERE LT, QKK @KLUTA(TZ7=K), @K ZHITEL
DGR D 5\ FHE T D K S W I HERR SR DK (B EHK), B LO@B A & DG4
CHEATKDO AEELE 2 b 51319,

ZTDHb, KIUFAREFEETDEEDEDNTE, BEAD X S BN KK 23K E R
EAREE D= —10~—40%DE% fH>Z L DML T 5. TOEIRMFES S v M ARy



AT (1997) KR DR R O RN AR R L Ob2ER R O R 105

FOKILER BN S <Y b AVBEFEOKDE(—70~—100%) & W bR ), £DOKDEIR
PEM< 7<DORREELBERTIEELLNS 51O, ZO XD KIUTAD S WiTEh%ii
FETARRKEDVTHEWL 2D KN DWTFHF LR LELRA T A8 141722,
COHLTE, FKHEOHER A I ZET 7 B RKEE R L OLaE KRR DRI 2V TE
R > T B B BEET S, ok, MAROIRRKDIKEEMED R 2V TIREE
5 D25V PRJEINTVWAEDT, I TRECENLDMEEHCTELETA.

2. TKEHEOR RO

AREOHERE, Fig. 1IERT L CRALCHM L TW50, MBI X ORHERDO RS
TR DI AR T 5.

FABEDOERE LTE, 7V —v a2 7B Lad IR EAKIET & EATORCOMT 5.
INLOREE, )=V 27 RBHCRE L KKPHEFROEYEH LichDEHB S h
TWALZ2, F i, JUIESEH B IR O KB F X O OB BT 1430 /NZHUIR D L D15
HyZRFEETT 2D T F 1 ~ 2 kmDE & H 5 200~250C D B iR O KAGRIE O HBOK R Hh T
5. KABEBEORZIZNALDENMCOELSBARCSMTHH, Fh b2\ TR IR
i Dtz .

(b YA O B o s SR T A M o AN S HE IR W FEE T 5. T b DR, R
R RSP RR e SRR ED - DR
IO RO sk DONEL, FHR=MOHERE
P YRR ARSI DA E NI DTHS.
D X5 el AE, fEEIRE T < KU
DI I D R IL I P HEW) | D HR IR BT S 17
g 52820, i REC A DETAZIE L
HERN A TRRAFEED - DI1,000m % B9
Bur—)vrhiftbh, LELXZOEDS
HBEEORRBRSTOA T 5.

JKIL AT AR IR O SR L AL O N IEE U & R
/NN EHIBIATAE T 5. Pl
EFRMUOETFILEL & G TE L O KIE
BRrnic > RRIESNRD 5. Fi, NEH
BT E IR & B T TR R R L ORE .
BT DB T 5 KILHIRO —A2 HH T 5.
b S Ui & LT, AP D 4
T L OZEEHIR D 2 » FRCHBGERRT A 5 D,
FEOL AT 1~ 2kmDE S LERD
FAKBBFEOHBKNELN TS, ThHODE . D
BK « HIBOKIC DT % < DRI AR HER(LS EI S \\
IR BT DI T 5 292692730, \ S' \J:

e USITR)D ARFPPEAS DA = Fig.1 Map showing Iocat’ions of hot"springs
N BT R ORI D3 A B KB - BEA in Akita Prefecture.

B & AESE KL O RV ALE T 5. HilfiE




106 RIRFLF

RIGBBD & 5 CEBEOKEHRIR & & DI RNLAKE - BERMAELOBERERL, £0OKD
BRI BBR DR Ion . i, BEGTTEAICLEE H2.1~2.4g/1 DNa-Cl1E T3 % 1%,
IR o BRFR R LI TR IR D AT BE M % 7R e LT 5 390,

3. RKERDRRKDITEEE

KAGERBE OB R KL, Fig. 2 10 KfE « FAHRK ﬂa%w .
DBADHRFT LD, FOAKLBEORMSE ——— ] =
FE O BI£R (3D} 6 180) 78 % D H gk o i 2k (k) & o/ o

6D=8 6 "0+22
(o]
[ ]

—55

o

BIFRLCTHEZ EhBRAEREE T2 L
N5 WRAKDBBEFRMALITE < OHERKLD

® ~—80

o @
bhThEL k-Tw5. ChiZTOERED A ek
MIOMRRMALH LH5EDTHS. ZOMOH | . ozﬁﬁ 1-65
oKL, MTOhKHERE A, BHEL TS °

TkmBEETOLEALDSHBHCERAE L | °/ 11
THELTWEEEZ LR TEL. LM -T, K e

KOFERL, Fig.3 (Q)IRT &5 ik & B -

n / @ EAk |75

® o X k

L 7K D32 DHFE b % ACSE T 1 B 3 % U RE & 5
z2bhs.

AP, A UKKRETYMBEE A Fig.2 6D vs. §%0 on hot springs of meteoric
origin in the Ohdate-Kazuno area.

n5MEKIE, Fig.3()IRT Ikl Ld Data; Ref. 5
2kmE DR E 2 H 5 HEE T O E
hBZEALTRLELDEHEESHhS. 0- i gy y g

ZORBLT, HBFETERTPDHE T R L ¥ — e
PRAEDHW TR S hicE—) vy &
DFER, T 1~2kmDBEICET S «m
HB K DR R HEE L B 5 Ho)E T Ik < AT
£ B EHEE TR, RIS « 5 ‘
1t BER BT B & LA p (A mmA (b)#naz
LI TWBZEiXb. Hie, NEFE
M T gL kR E)IE R e S ookl Fig.3 Schematic.ideas of the formatipn water type_and
HARBEDEL A & AT B3 g;er%/:tr;g:glfés;?;irne.type resoverirs on hot springs
BT DMBK L & FBEDSR)I1E R e
ERKEIRDIRIR KD E D H T BRkmO OB SALE L, Lh b Wi D 5 Ak hi— 6 & 7o
FoTWd. ZOZLE, ThODRRANE 2 LPBEHAOENAY LR LT B
R RBET 5140, 205, RAKOBIRIIBS X SEF»SBREHHOENE % L
ALTKDbDLHEEI RS, 0 2BEOERIEN, WThLEBEHEETL LD THSh
B DRKEROMRK « MBOKDORHAE ET 2 D DEELMBETHS. &0 2 BEOKE
HREOH TIIEROBEE LORRIC A mER DL LEELORD. b L, ZOMERHTHE
KBS 55813, BRYOERITERCED LS ENDLHN, BIOERK S ER
DBOKOBEN 2 RS 5 DI S HMA S h X S WHBETH 5. )5, KTADFERIT
EANTIXHEEN A TH D, BREAEZ 2O FHRCHEENBRAEEL, F b FRLT




AT (1997) FRH R DR R O RN ARE R B K OYLAAE R O F 8 107

< BB < TREKMOM T KCREATAHARERENELZ OIS, ThBRBEERTHE LT
L, SHOBBHAEOAELAERCELS I LBEZORE. TR HOMEL BT 5 Hicit,
KKED D DDFERIZRE, Tichb, BAPMTEEELEDL Y CBRT 2P 2VTID Y
W LEELRD bR A. Fh &R, BOEMBEIT A, FRBOBELEREI DI DLW T
DOHENEE105.

GUER & ABIRREOKFE EMBFEORMAILE, K « EAMBO T KO D L KT 5 &,
B2 AX KGR L D B 0D T10%FE, 180T 2 % EWETH S (Fig. 2). 2D L5 Ik [z
IR FE ORI K (B, # N ICEEORBUKDITE L, TORBUKOIEIT X DA Uik
EZKOREENREZ bNRA. T OMBKLEKKEEL R &S KLUH AREMIBRTEDOEZAH
ENTELWD, DIEELLKEGNR EA LT 22 LiX oD BOKDOERZ MRS 5 Lk
TERERILEEZEZLRS.

4. {eRBAERD:ERKDIDLCI DRI

{ERHEKD 5 G BHAEDE K E R L T 5HERK « Bk, TOKRERMAL(GD) & Ak
YA & v (CH DR MFIg. 4 KRT X 5 KK EZOHIBD RKDEEGHEREHFSZ &b
LY AKEETH B LIS, iy, KERMAEL EBERRMAALGO) OBREKIE, #KRkEXR
KOBEERC—HTELD0E, TORAGHEFNHICONEF L @D IDETHEATH 5.
COBEFRRMAALOT NI TORE & OBERMAEAIRC IS, Lich > T, {bafgKkD LS
T CRMEE T 284, MARBHOMBKD X5 KEHROBED, 5 VWEMTTH
JRED X 5 I RERYEE & B FZ RN AR TR LS & FCMBERRAMEOTRARKE .

L AP, AbREKEROEREKC DL THMAELOHERERFH INTL 5 &, HFicidiD
LCIDOBEFRMANK E RKDESBERIOANDIEDONRDH I ERHLLE - TE. £TONR
—HCIE2BONH Y, MHEDORREMIC TS LFig. 5RT LI, —2RHERRED X
Sk e RADREGEABRLI D LCIAEFE VAR TREHDOTH D, fliddDH—10~—15%T

Cl~ (g/kg) 50, %
0 10 20 -5 é +5 +10
0 T @ T = T T
/ #EK // Kk
of ®e | o
7z /i
° [ ]
6D, %o ®
/oo .’~ (J ¢
Q// S (]
-504 ° +-50
A)k
8D, %o
— 1004 ] L 1
—-15 -10 -5 0
6!30' %0

Fig.4 Relationships of 6D and CI- or §1%0 on hot spring of sea water origin.
Data; Ref. 1, 323, 24, 37 and 38.
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