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FEAMET L, AMEAMEIE Ui D THIR 32 4 bR FE X 0 IREIHE S h, BRRR
R4 0 7 ER (52 Mo S 28788 L CERBICRE LT 5,
BEHRROBEHCHET LT EETHS,) ToMt, BEAELTOAERL LTHEASA
TWDDIE No.20 BiTTH 2, FIEROBRRAE 1 RTHRT,

Bl AR :BEHEOHAR

(fe x5 2 HOBT

Sp. No.
52 53 54 55 56 57 58
I & (°C) 66.5 63.8 63.2 57.6 59.5 57.1 64.5
# 4 B (Jmin) | 1.27x103 | 286 X103 [ 2.00x103 | 1.67x 108 | 3.44 X108 | 1.70x103 | 1.88X 103
WX EE (m) 171.0 118.8 118.8 118.8 85.0 85.0 85.0
IV. #h FKkBE
HBE R BAMILECEL RO 26 GRIOKRAT, M OWTHTKBEEL TR

72o FREITHIZRATE O B BAKE TR LTy, EEELLOKE, KR, Cl BER
MELCHERYE2RCRLL, H3NIEBMTRKOKESMETH 52, WEAHN D i
TROBBZHMTHT L LIXTERGLY, REFHE,LIERC Z ok oMESCER O

BB L T3 &bl s,

B2k ARBRLT KAE

S+ No. %g}g Folx B O | ke N %la;tg A x m| oo

(m) | m) | (C) | (mg) m | (m) | (C) | (mee)
WAl 0.176 15.8 2520 | W 12 9.35
W 1 +0.8 16.2 2808 | W 14 +0.5 0.8 152 39.30
W 2 +2.2 14.3 1658 | W 15 13.8 11.89
W 3 +2.3 14.0 1533 | W 16 13.8 11.28
W 4 +35 | 116 143 1521 | W 17 1.7 9.76
W 5 +66 | 232 13.6 1777 | W 18 13.2 13.26
w ¥ 0.30 14.7 1370 | W 19 16.1 20.69
W 6 -1.2 13.7 55.8 W 20 19.3 16.20
w7 +1.5 17.1 71.4 W 20B 16.8 17.21
W 8 —43 | 18 124 70.8 WH 2 0.23 10.8 10.68
W 9 —-37 | 08 127 18.25 || WHI10 14.6 15.4
W 10 —6.8 | 6.0 155 17670 || RW 4 115 1118
W 11 —68 | 19 13.0 10500 P 1 10.2
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Fig. 4. Temperature distribution of shallow ground water
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WA No. | WHBE | g [1RMOES 1 RICKAE 2 oW S 55 2 R 3 B IS5
(m) (m) (2-m) (m) (@m) | (Q-m)
1 92.8 NW-SE 0.8 54 25 27 9
2 93.5 N-S 0.4 20 146 30 14
3 95.0 NW-SE 6.2 17 21 34 8.6
4 95.5 E-W 4 34 25 235 5
5 95.5 NW-SE 1.7 25 32 375 85
6 97.0 E-W 11 25 32 50 12
7 98.0 NW-SE 0.4 22 176 66 12
8 101.0 NW-SE 12 60 26 40 9
9 1025 | NNW-SSE 5.5 54 26.5 81 125
10 107.5 NW-SE 4 99 19 43 10
11 106.0 NW-SE 0.6 32 245 96 19.5
12 100.0 NW-SE 18 32 24 128 215
13 104.0 NW-SE 13 46 287 69 13
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BBLENOKED EAARIELE e & ORMEFILAKIEE L,

IRETHRANLL S, ERERCIHEREABREELD Y, LrbKEEMELHF
FOBESIE30~200m & RCEFEICH D DT, = OKESFLFEA—HKBEEDOL D L LH
Ve KIBITHEORBEHNELE S, %7 No.2l, No.22, No.24 #& o, RECHN
TECFND - C, (ZOFIH 5 No. 20X BAETH HEL T 5) REKEEEL LiHFOH
DD T, FRdiffdEROKEOBVHTHEABOEGINTRA TS L EL bR
2%, CHIEETLE LTI OGS OHF 2 AR 2 &, Babhotn < EFRS ORED B RER
DBHLTORHIR TS 5 2 LS5 EET T, ORI v TR NS H SR
KiE; d BROf BROERKOEBMARLTVESOLHEIhD, MEHESH OMIRTIX
HPE LI VL, VEFOKEEZRL TV EEL BRhd,

2. BRKDIEEES

GRS IR B AR O $RALIT X 5 HEAN 43 42 11 J 12 BIC Sk S hoic &R O B EAEEK
BOSTERYEARCTT, 20 5%, No.20, No.22, No. 24 13 BHAETLHBL TR D, i
BARY T I - THEBIR TV 5, Fio, FRRE TIEM25 43 AoiEE HEiRic b4
BROCFESH N Tcd i, HCO; %&£ EEIERSHACIEOBERGR, S D, —R
BT ABEOBER, T7abb, KERITGTRLFEI—RBFCHEL, HCO; 22 b &k
TAEDREDHRL UILLDTHBZ &NERIN TV AMNY, LFHF OBRE L HHRE
FDBEFG, (LERSBEOKESFE»HELT, GLAZODOI/ A -7 HFETAHFIE
Vo LT, ZoZons - 7o, E DIEFERS S0 BARICREKOE)EIC DWW CELE
LXd,

21 MK HEBOBIRE L ClT BECBFEY/RT, Kb, BIEEM25E3 F (for
L No.50 1HEFI 3248 1 F ; No.51~53 (XIEFfI344E6 B) OfiTHh v, BIIIMEM43E11 7

EAK WMEAROMESN (BM43E1F 12 B)

Wk No. | K** Na* L Catt Mg 5 cl- e HCO;
51 1017 | 4641 . 4785 3038 | 4496 1588 449.4
52 1251 4255 50.45 0.729 496.4 2876 94.37
53 5.47 185.4 14.01 0.972 146.0 97.11 166.0
54 1212 3795 41.84 0.729 468 2012 153.4
55 8.05 286 20,02 0.389 227.0 95.06 189.8
56 1212 4117 A7.65 0.729 478.0 268.7 94.37
57 15.09 366.6 42.44 0.972 4212 2341 1184
20 312 1044 440 0.729 673 95,50 1526
50 7.19 449.0 48.85 2.066 5388 214.0 182.0

[* #fnr mg/l] (LBRHEFEFC X D WER)

3) MITHRMEET; #ih 1.
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DIETH B, Cl” Bizi¥ 300 mg/l LIFT Cl B L R L AEMRIBIGRER T 7 v~ 7 (A)
LCU REDR O/ 1 —F (B) LIepETE5, HERCE TN EE LR ORH
Wm b, H2ROF— 24575 apmdmd, B+ viEgERES Na +K o
57 80~90% &L kEFVLAFERMBAMOMRZEILIZ LA e LLEAD, BAA YD
HCO, 0%l &7 65~45% Ll b [EVEHEZH - T, HCO; OEHRDOKNE VL DL A Y
N—=FERBLTWE, AL —7Df4x0ERZHSHTHIE, Cl BEORC & &7 5
HIRE,2ET L HCO, o&BR2AMM L Tk, Cl7 Bigig 300 mg/l BEDIRE & HCO,
BHELBUHTRKORBAC L - THE 21 R0 L 5 hERPEGERETZOTHES S5, A, BZo
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PO R OEE ) OWS T L O L Y SR Fig. 25. Geographical distribution of hot

Mo, TRLEHFORS, BRSENE L springs belong to B group and

horizontal distribution of tem-
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2. Geophysical Report on Higashine Hot
Springs, Yamagata Prefecture

By Koichi Urakami, Sakae Otsuki, Hideo MivosHi,
Ryuichi Tanoug, Masayori KawaMura, Hideo MivAKE, Satoru [cCHIKAWA,
Michiko Kosexki, Kazuo Nisui, Mikio Ouasur and Yasuo SAKURA

(Department of Geophysics, Faculty of Science, Hokkaido University)

From the result of our investigation during one week, from November 5 to Novem-
ber 11, 1968, and the previous data taken by the Sanitary Office of Yamagata Prefecture,
we obtained the following conclusions on the Higashine hot springs region.

1) Shallow water flows from SE to NE in direction, following with the ground surface
slope. The water temperature shows values between 12°C and 14°C, and its Cl -content
is about 20 mg/l. Piezometric heads of hot springs are generally high in southern part
of the hot springs region and gradually decline to the center of Higashine hot springs
region and the heads show exceptionally high value in the vicinity of bore hole No. 20.

2) Horizontal distribution of underground temperature at 1 m depth in this region
indicates the same tendency with the past result, and high temperature zone runs from
SE to NE passing through this region. Especially high value is seen in the area
around bore hole No. 14, 15 and 16. The pattern of distribution of temperature at well
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bottom is the same as on that of the 1 m depth temperature, but it is also remarkable
that low temperature area exists in the vicinity of bore hole No. 20.

3) The most shallow aguifer containing hot water of poor Cl -content exists at
30m depth and this layer becomes gradually deeper to the south-eastern part of Higashine.
Main layer is at 70 m depth with much CI -content and this expands all over the region.
It is supposed that the deeper hot water rises up to the upper layer in the western part
of Higashine.

4) There are positive linear co-relations among principal chemical constituents of
the hot water except HCQO;. Judging from the relation between Cl -content and tem-
perature of hot water, there are two hot water groups A and B in the deeper aquifer.
It is considered that A group separates somewhere in upper flow from B and mixes
with ground water of much contents of HCOQ,, because, A group has more HCQO; and
less the other chemical constituents than B. In eastern part of the region, HCOj; -content
becomes much perhaps by increasing rate of ground water supply.

5) Discharge of a pumping up well, from which steady discharge of hot water had
been carried out, was stopped during one hour and changes of water head in several
other observation wells were measured. From this observation, we estimated transmissi-
bility and storage constant of the aquifer in the Higashine hot springs region as shown
in Table 5.



