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Table 1. Result of investigation of hot springs
"R s < 3 HHOEE WO R B
1 iﬁ _ ; Hot spring well (8 ®m &) Discharge temp.
® B BARHEE TETEAR | L x| g g | Heght of THEL [E0H _#

. o s Date of D S b tﬁ orifice above| 5 T# [# Nov.,| Temp.
S[f\x]*mg Wwner's nane boring 1a. €p mean sea | Initial | 1969 |difference
0 (BfHH) | (mm) (m) [level (m) ) C) Q)
1| B 38. 6.10 100 | 470 46 | 208 | —162
2 ” 37. 9.23 6 (IxH) 270 30 26.3 —3.7
3 ” 40. 8 5 100 745 45 — —
4 " 39.11. 9 4(I) 723 45 — —
5 | sEEKK. .12, 1 305 | 508 475 — —
6 =y v EXKK. 41, 4.26 4 (i) 824 48 47 —1.0
7 Hir#E KK i%ﬁAZ 2.22 144 460 48 395 —85
8 REEK.K. 3. 3.13 150 419 6.80 47.2 46.3 —0.9
9 | & am AT 144 | 467 485 | 485 0
10 LT &E 43. 4.10 144 400 11.90 48 46.3 —1.7
11 T %8 42, 9.10 144 550 7.30 49 475 —1.5
12 L AVA Yin 44,10.21 152.4 710 52 52.0 0
13 kR —y v 42, 4.21 114 420 6.67 50 48.6 —14
4 [T RF 43.10. 20 144 372 11.46 49 | 485 —05
15 | Z@m 7% 42. 6. 8 150 600 50 | 495 05
16 REE T HHE4l. 6. 25 144 550 7.26 48 48.0 0
17 | BINIS 41, 9.17 150 550 50 | 4911 09
18 | £ x KB 44, 5.31 150 | 462 8.82 50 | 455 —45
19 | #5 - 42, 6.24 144 420 7.19 50 | 477 —23
20 WK HE 42. 4.20 100 420 1147 495 49.6 -+0.1
21 AR 42. 7. 7 75 370 9.15 50.5 47.9 —2.6
22 |k BE 4. 7. 6 88 | 312 1439 45 | 425 —25
23 LI ] 43.12. 25 152 465 492 —_— —
24 | mk EE 44. 8 1 100 440 48 | 47 -1.0
25 Yhls A 7.14 100 385 49 48.5 —-0.5
26 WF &S i‘EW,‘H 1.30 150 620 53 52.0 —1.0
27 Fi Wk n 44.1. 9 130 370 8.34 50 47.2 —28
28 BELKK 44, 9.13 89 480 6.37 51 49.0 —20
29 | WHREXKK 40. 3.25 152 | 500 40 — =
30 | ILT A 42. 8 5 144 421 8.22 50 | 49.6 —0.4

31 Al E— 43. 5.25 144 451 7.01 50 (28.8)

32 iy al 43.12.12 100 508 6.34 51 51.0 0
33 2 wF 42, 5. 2 100 520 17.10 51 43.8 —7.2
34 AH OB 43. 5.25 144 451 7.35 50 48.2 —-18
35 WF X5 43, 7.28 144 446 9.55 50 47.1 —2.9
36 Fg AR KK 40. 8. 8 152 500 51 495 —15
37 T ER 44, 8.28 144 589 7.70 50 48.8 —1.2
38 AH 44, 1.10 150 561 50 50.0 0
39 AR {EE 43. 6.10 101 500 25 25.1 +0.1
40 MR KB 42, 7.25 100 657 515 435 —8.0
41 #HREXKK 41.10. 9 114 550 425 (38.5)

42 F ik Ji58 44, 4.23 144 640 50 (29.0)

43 HFH T 44, 3.14 144 630 5.37 47 41.0 —6.0
44 N B 44, 3. 4 100 670 48 45.8 —30
45 AF OER 42, 6.16 76.5 580 7.42 52 455" —6.5
46 RKRBEXKK 43. 9. 5 100 685 435 42.0 —-15
47 %k B3 43.10. 8 100 655 6.11 44 43.5 —0.5
48 L% i 44. 7.13 144 685 48 31.6 —16.4
49 Fo 7] 42.11.13 75 400 34 32.5 —-15
50 mAl 2Rl 44. 5.10 75 700 41 39.0 —20
51 1L 7 41.12.20 75 600 32 28.6 —34
52 it GIA 42, 7.20 155 600 49 —

53 HHEE R 44.11. 30 150 480 53.5 485 —5.0
54 £ B — s Y B 44.12. 10 152 500 51 50.8 —0.2
55 T &5 44, 11. 1 114 597 49 497 +0.7
56 | FER HDE 45, 3.12 144 558 50 |J5EARAE

57 IR B 44, 11.10 150 560 50 497 -03
58 T kR 45, 1.19 144 688 50 45.5 —4.5
59 £H ®B— 45. 2,23 144 700 45 42.0 -3.0
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18~24 H) #R

in Kojohama-Takeura locality in November 18-24, 1969

X W IE K B &
Full discharge rateHeight of pressure head| Cl~ & %& & HEE N & .
; . Estimated # B o BH T
?Eé <_ %Oﬁﬂﬁ (@H—"l I:I_J:) (ﬁﬁ.ﬁ) h — quantity
ﬁi_trif{ Nov., 1969 Alzf;‘i’gc;he Aggzeleg‘:lan Cl -content| Tiih ude Present condition of using
(Z/min) | (//min) (m) (m) (mg/l) (//min)
220 — 126 BE It
280 — 501 "
480 — HX < BEERE, By (E41.12.21)
400 — ” n  (FB42. 5.30)
320 — & B A
600 — 1069 HX < B ANE, By (1942.12.6)
300 — 996
1500 831 (7.0) (13.80) 847 534 4 B F H
100 165 1180 0 * A A
1200 247 1.10 13.00 947 18 3 N |
1540 — (10.5) (17.80) 142 4 B FH
300 289 1037
1500 394 9.73 16.40 617 219 —
600 358 4.47 15.93 551 4 B A
3600 2500 479 ”
1400 646 8.74 16.00 531 0 * M OB
1500 1900 4 B8 M
1000 683 8.15 16.97 382 0 *® F OH
1600 770 8.55 15.74 387 380 ol
1800 309 6.06 17.53 399 Bl o Zac #
1000 — 7.47 16.62 404 (228) SR
1200 320 3.84 18.23 133 183 — i F H
2000 —_ "
1800 — 361 4 B M
1700 — 350 "
700 310 374 "
1850 794 7.98 16.32 366 0 x® A M
800 704 9.94 16.31 470 0 ”
3600 — 0 ”
1700 828 8.18 16.40 479 219 — ¥ # A
1500 9.30 16.31 234 0 FFNE (?)
1500 842 8.43 1477 429 20 — I A
1500 313 4.80 21.90 218 % B A
1500 985 11.65 19.00 187 "
1500 856 (9.15) (18.70) 242 "
1300 380 ”
2000 1480 9.95 17.65 460 " (2)
1300 860 467 ¥ B MW
1500 10.7 0 kM M
1600 173 2 B A
400 11.1 "
1500 730 279 1/3 LUFHHA
1000 770 8.22 13.59 110 — B 4 M
2000 130 4 B H
1400 476 8.85 16.27 130 90 — M
1600 512 11 2 B E A
600 (16.3) (22.41) — ¥ Bl ¥
500 52 — & A
800 8.3 0 * K H
1560 9.2 — B # A
300 186 6.5 0 * #l H
3200 — —ER (?)
2000 1700 876 0 * F A
1300 600 394 0 ”
500 — 199 4 BY OB
1200 99
2000 391 AFERIT
400 174 THh
800 14.1
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EWOT, KEEOEE 2m OENFHERIEL THWBIECER L TER R 2R LKERS
EFHHECEL DI KREREOFIZME L, T R RE ULERTIEXT8 - TR,
M, ZOBRBIC L - TKENER E TOMMCBanEERNRDLAOT, HblcoZ
Z ORFEOEENERLY LPE L., BHBEIL S 2R 15 A2 Witk OB HCE
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Fig. 1. Distribution of hot spring wells in Kojohama-Takeura locality.
Numerals attached to the sites of hot springs are the number
of hot spring in Table 1.



Ab¥EE BN R AL - AT O RN R R 31

BEZEREOMFEC L » T OREDO—R L LTiThbh i KENEBERC I B30T, =
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Fig. 2. Change of ground temperature at a depth of 1m along coastal

plain from the vicinity of Noboribetsu railway station to Lake
Poroto in Shiraoi Town.
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HEVELRVERRO—IHAES 100m PROFT E T LR LTI - T DH 2 L EHRET 5
LD LELRS,

2. {HOREOHH

F1R»LHDB X5, PRI LRI & B O PR CIRR K OB S h b
H600m X hREL oo TbBDY, FOhE T 300~500 m BEDEXTH %,

3. BHEEDOHSH

HIMDOI L FHMNBR AT LB FISEORBC BT 5 BHBEEDCHEHTH D, S HRE
DD TR, EEFAEO S HLALTHENREL Cl 4FEOBMRNLREBOMT
KBBALTHWS & Ebh s No. 31, No.36 xR\ T 40C° 5 50°C ¥ T 2° H0%HES
K TARL, 48~50°C DEECIXE AR, 50°C M BBt et Lic, MabROHE
W Ih 3,

BIR AR - Al U B IR O 5 MR EE O 4 A

Fig. 3. Distribution of discharge temperature of hot springs in
the Kojohama-Takeura locality.

1) 2y ZNEOH B hRMAEL S <«BEICWeie e LT oWlH T bbbl
FAR I & O BB HIR T RE S 40°C P kTh 528, COEFGT bbbl ik
ENMETT %,

2) R0k, 48°C P LoERBdrmeEieg & iR R Roh, ThEthto
Rl 343 N70°E 7 b STOW ~FEXTHC, WTIRZOHFED 220Kk E /gl h B2 FE
LERANEATSZ X5 LELRSN, CHICBL T, KOOI CHBTHONEMLTH
55,

U R LS EXEOBE LEE L OSHARE R T AN 16 m LT OB (KA
JECIRT) &85 3 XFRRE 48°C L EDBFT L ix KIE—%K T %, X bR RAVE, Vi
F I D ¥ RV TEL A T SRE T TV Js V) % M IR SR T K B P O # kKR A DAL D D EREET X
THHMAN (23 RP DA L OER) TR »Tid, TES3XD 48°C Dl EoRRIKIC R
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JE LU THERD B 200~300 m {5 T A DEAHNE TR > Tnb, ZOWENEREZEZS &,
h ORI E K BA TR AKDIFESOREILI N, A OENENCH BIdIc, %
NI DBENIICHET S A L2l Eu—EKE H %4 omiEe ARRRK (RO 4H
£IB) NENRBENCIOWMKBITEECER UL 2ERELRE, A OBNTOREN &
Bt L le D, b, 53 RO HIRE O R R R K E R O kK A DK
S AT ORAME R BT TH D & LB BERTHIBE LD TH D,

@) Z OMILOFEHIEE O EmE I XHLTE 52.0°C TH %,

(@) AEOREE LM ETHCST HREYSE 1ELD KT 5 &, R 48 OWNZEL
DD BRI LD 8%, BENENT EF LIE D 6%, BEMET LICL D 86% €, 4E
OIEFIEESETHEH L D LB L TC27CORTERL D Z 2 o7, BFARNELD
DA CH B A, AR T O L O UL IR IR o PRI, A il 1 Ol e R ek o
WEHTH B,

FAE BHEREOET 05
Fig. 4. Distribution of orifice temperature decrease.
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5o BEREEO T ANEALTWA EBbhAERETH D, HhbROFMHHE
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Fig. 5. Relation between orifice temperature of hot springs and
the corresponding Cl -content.
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D A FERBCHEVCERETELS 55 Cl” 2378 D2 L STRE - T b,

5. BEREBOSH

6L Cl- gFEOHMRTH 20, MBRMNEC ST LHFECl EFETH S, X0
BV S T 0 100 mg/l LAF,  ATiiva s T ek 100~400 mg/l,  pE kLI HUE T 400 ~1200
mg/l T, LbEAGEEMmMT 2EA15 5,
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Fig. 6. Distribution of Cl -content (mg/l) of hot springs.
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Fig. 7. Distribution of full discharge rates of hot springs in November, 1969.

(Black and double circles show respectively the hot springs of more
than 1500 //min and 3000 //min at the time of boring).
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Fig. 8. Comparison of full discharge rates of the hot springs at present with
those at the time of initial discharge. (Numerals: No. of hot springs).

L/min
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Fig. 9. Relation between full discharge rate of hot spring and
height of pressure head ahove the arifice.
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Fig. 10. Distribution of the heights of pressure head above the orifices.
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Fig. 11. Distribution of the heights of pressure head above mean sea-level.
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Fig. 12. Change of pressure head of hot springs No. 31 and No. 37
with time due to tide.
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Fig. 13. Change of pressure head of hot springs No. 31 and No. 43
with time due to tide.



AL B R B - AR BARERE 39

B f R R E AL U Ak SRE 5T
DIKERTH Dt TEBILEWEHIC I
F2FEOHRDOEHTHS, MhbH
HEowr, WWEHS TRRED
B e KB KERAE T I~3 em BED
Zibx LT\ 5,

Z OWPEH T e - iR BB P
DYUFEEH D OPEREX AR & D,
SEHIHE O ¥ B ) 0 2 100 cm K
T 5 RBAREDE A KCHE L
7o R 2N & - T, Zh b B
FBETRLIONE 4P OHTH
%o HhoFEfL
) R = ae* (2)

7o BEAGRIE YT 5 & L CERBIE R
BLIE L5 EDHLEBTH

e a BRIV AXERTH DM, a=

cm
904

10+ 20

7300 -300 200 100 O 100 2060 300 400 500 600 700
FUR FHEHMOWMPC ISRAKEELDER
LR L L OBtk
Fig. 14. Relation between range of change height
in pressure head R of a hot spring and
the distance from sea-coast X due to semi-
diurnal tide.

323cem B LV A=2326X10"% /em Ll i, Fh, =

o B EOEZE 100 cm i LENBOMZETERNOEE 8 4em TH DT, HEVE
3T R~ & 5 Wb TR KB OYEE T O KA EHE & HE L TV A TS 0S5 E I,
(2) R R=854cm (R @) x AR TILDEERD D & 1=—420m FTiabbig L #iEDH %
WK ORI IR DI » TARTPERE 2=420m fETH 5 2 EAHEI R 5,

¥, BRKEZEOEEOF BB A A OF LG AR & 3B BRNAR

F2FE RABBKECHTLIHY CEA#) oBg

Table 2. Effect of semi-diurnal tide on pressure head of hot springs.

B R %S R B O R Mk KHEEIL & H o F h*
Spr7ing N?) Coastal distance X | Range of pressure head R Phase difference
(m) (cm) (min.)

37 60 26.2 —76 (Nov. 21, 1969)

43 265 14.3 —54 (Nov. 22, 1969)
a1 430 {16.6 (Nov. 21) 46 (Nov. 22, High water)
20.7 (Nov. 22) —27 ( " Low water)
—88 (April 26, 1967, L. W.)
20 630 69 —125( # 20, n, u )
—81( » 27, nw, n )

* oo ER, —kklh
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Fig. 16. Three examples in which pressure in
the discharge pipe increased suddenly
with time ¢, when the orifices of
flowing springs were closed abruptly.
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the discharge pipe y and logy ¢, when
the pressure rised slowly with time z.
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Fig. 19. Regional distribution of two kinds of hot spring; one belongs
to the type of Fig. 16 (black circle) and the other belongs to the
type of Fig. 15 (white circle).
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Fig. 21. Model (I) of underground structure in the western Takeura
hot springs locality.
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Table 3. The known constants and those estimated theoretically from
models I and II.

TRA E Ik T

) B Value of () B ® (D) ] #

Simbole or known or

name of Unit already obtained| Model (I) Model (II) Note
constants constants
v (EPEAM) hour 12.42
® sec—! 1.406 X 10—4 w=2n/t
I m 700
2 cm—! 2.3256%10-5
q cmesec—! 44x10-6
o cm™! — 2.10x10-5 1.30x10-5
q/¢ cm — 2.27x 103 4.44x 103
¢ sec—! — 19.3x10-10 9.92x10-10
o sec! — — 13.8X10-5
7/ hour — — 12.62
B cm—! — 1.00x10-5 1.93x10-5
e — — - 1.20
z1 m 420 10654 (468)
H m 355 29.50 3485 ©
ST sececm~2 — 033x10-30 | 065x10-50 | 03710~ LU
T cm?esec—! 1~11 44 © 59 © 53~36  (mEm
S — — 1.44x10-50 | 3.82x10-50 9~49 R DA
ﬁz#ﬁ%{x:xl min. +6~—125 _127} * 35}
=z —201 —128
NB. © #¥LBbh3HE, O °CZY, A TH4EBEbh5HE
&ﬁ%ﬁﬁﬂmmﬁbfm—%f,ﬁﬁﬂbmﬂbf@siﬁvmibﬁﬁ
TH 5,
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WA (1) 115 22 iem Ly, 821 Ko#E () &ixERETH 50, wKEDOWE
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MEOENHKBELMOBETOMBLY B L CHRKBENE LTUEAT S, ZoBsoHRk
BEB S HRREENY ORI AL 2 HE 3 HA T hik

S

f‘@éo

d(h—0p)
ot

=T

aZ
xlz +{(H—~h)—q

4y Kyoz6 KIKKAWA ; Effects of the ocean tide transmitted through the confined aquifer, Geo-
physical Papers dedicated to Prof. K. SAssA (1963), 149-160.
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Fig. 22. Model (II) of underground structure in the western Takeura
hot springs locality.

BL, 0= 522 © Buy B 22 RERKS LOMABOEGROME, 7 1Kk E Oz

E, pEHKEOEERS O L 5 BECELT, ¢ 1EOME L FEE pik
0<z<xy; p=Tpysinwt, x,<x<0; p=0
THh, BEREMT

x=0; gh—o z=o00; h=H
THh5D,
R, COHEYL h=h+h & BHEEEERRCS L
h1<H——Z@ elemt — “Hw”%f”ﬂ—r%} (14)
hy = J(sinh? Az, +sin? Bx))%e sin (ot — B +e) (15)

nkdHbh L, HL,

a_ & _ 2m )

« T Y~ 7%

e @ o o T

B=—gtop k=73

ﬂ=mtwwy=%wQ%—ﬁ) ’ (16)

g

_ o tan Ba;+ka® tanh Az,
o tanh Az, —ka® tan Bz,




JE¥EE R ERT R AR - Ao BRBERE 43

TH B, m
523 [ICT L 7o 81k K ST 361 @25(Sept., 1966)
B o 34+ h L\Esfimufed Initial Value of h for g =0
EEALEEIDOEREY L OBEFE 32

(B BRIz ) KTmeh 397

. @20 (April, 1967)
50T, WOBE LR EKUHEC

BERE 2 L S HETHE5Ca, H 247
i Theoretical Value of h
22 for Present Stage 3%

BIO ¢ DR ZDHLDTH 5,
23 M ERIT I DL 5 LT3
WEBERET, Shics LT
a = 1.30x 1075(1/cm),
H = 3485 (m),
g/¢ = 4.44 x 10°(cm)

“Average Height Curve of the Orifices

THole, LI ST, Thbofl 47

Ph ol B, T,S Ofissg 3xkd S X n
ﬁﬂ (H) @ﬂ%@l 5 0:%_ i D ,(15) fit o] 100 20(? 300 400 500 ..600 700
- e . H23E  THOEE (D) 3T 5 BB ORI 35
PHER SRS MO BN L H 3K G HBIEKE b & g=0 1 k1T B KEO R
DI EED, ThAbLDEITEC B BELEARREOBILKEBE L& - 0%z
Ol TEARFOBEFEMLEBERC S LT
kbR Tws H, (HHOBH, T BRHOER RS ik DETH D

OB RD T, S offi & % Fig. 23. Theoretical curves of the pressure head /4 in
h twd cases of the present condition of discharge
FRE OMHTAEE L, and ¢=0 for the underground structure model
- N - (II). White circles indicate the observed volues

I i
Tiebb, il s oHF of & at present, and double circles mark shows
BB oSS E-EFE 2 the observed value of 2 in the date indicated

in the parentheses.
LhBDTH 5B, :

VL RERECHEAR

L RE R
BTV B2, 3T X 515, IBH - AR ORAL, L DD (KT
T THBSRDHARICR RS BHT DI H & CORMEINE L, 0T, @RIk
WT 7 E YN S TRV ETH B, ERT, 4B BRIERE s s W)

2
W7 ) GBI & > C R 5 HIc EA I ET 5.

WE, MR EAD b ORBECEFRE ANH D, TOBHEOERE 0 LT B, ADD
Lo, EhBE»D b OEMHCHCCRREIHIEONAT, TOBHENQ THo ok
DEFRRE A OBHEN 4Qy KT B Lic e THUE, 4Q0ik, R~ X5 i EFIREEC
BLTHEKRRY thabhs,




50 s BEER £

1
ou. 1+ 2282

4Qy = log,<2—b">

7o

17)

E, bombi T =508 om DA, S H T £ ), TRAMOEE | £ AR L D,
by 7 2~500m DOEIDMEIC L, T DOERYRLAOM, H24KTH 5, 16l& LT b6=20m,
[=150m &3 %" IR 5 0.005 & 72 B 5 b, Qy=1200/min & 3 4iE 4Qy=6 [/min &
BBbTTHD, Tibhh, BENADEHNE F TOREENNSTEHRBEOERE ! 148
LI IROEEFZEINSDTHD,

HEAN 42 42 4 A /TIPSR o 4R No. 22 (&5 H & 1200 //min) 7>5 165 m 4 12 [ -
FoIUBRZ iR No. 20 A E & < & fte, SO DEE IR FRFN 312m x5 X0 420m TH T,
No. 20 D 0% EH L CEHRICMv € = — A FX g LE < Bl o 28 o—iz
b P THIEKIAD & S A3k, No.22 DBMEAE L X% T, No. 20 O#kKEICEDORE

L

P N N N

300\ \\ \

200 \ \\\

150 N NN

100 \ \ \\\é“b‘
SIANNEAN ~_ Y0,
NN AN

40\\ \\ /OOO

NN
O

AQo
Q

2 T T ¥ T T T T 1
0.0 0.1 0.2 0.3 0.4
®24 oo HEHE (RHE QD 2R © B O W2

WMbEdQo & L, EHOEME L, FH» UM E F COEMIES
L b, BFEHOIELY 1=508cm L FHELLEEC ST 5HEE
AQ0/Q1 & {35 X0V L OB

Fig. 24. Relation between decrease of discharge rate of the first well for
unit discharge of the second well 4Q/Q; and distance between
both wells / in the case of equal distance of b, when the second
well discharging Qi is newly drilled.
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No.22 o HEH & 1200 //min iz Fig. 25. Change of pressure head h (dots) with time
observed at well No. 20, located 165 m distant
X LHIL/1000 D58 &5 = from No. 22, when the discharge of No. 22
Eizieh, FiTate (17) K was stoped.
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Fig. 26. Theoretical curve of pressure head & for

several values of ¢ that is the discharge
rate of hot water per unit area of the
western Takeura hot spring locality in
the case of the model (1I).

: g=0
: PERHOBHIRM (g at the present condition)
: REoOBEH N 2Bl LS (¢ in full dis-

charge of total number of orifices)

D BAEO g0 1S5 FHmL S (in the case of

1.5 qo)

: BlEDO g 2Bl 72$B4 (in the case of

2 q)
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3. A Geophysical Investigation on the Hot Springs in
Kojohama-Takeura Locality in Hokkaido, Japan

By Takaharu Fukutomi, Kinshiro Nakao, Koichi Urakawmi,
Sakae Orsuki, Ryuichi TaNoue, Hideo Mryosui, Kazuo OTomo,
Hideo Mivakg, Kazuo NisHI, Yasuo SAKURA, Shunichi MAEDA,
Takatoshi Takizawa and Yoshiaki Secawa

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

In about ten years ago, there was not at all a hot spring in the Kojohama-Takeura
locality. In 1962, a flowing spring of 54°C in temperature was obtained by boring of
450 m in depth near the Noboribetsu railway station situated at about 300 m westwards
from the western boundary of this locality. Since then, borings of 300 m~700m in
depth had been carried out here and there sporadically in coastal plain of the locality.
At present, 59 flowing springs of 28°~52°C in temperature are located as shown in Fig. 1.

Some geophysical investigations on these hot springs had been carried out by the
writers during the period from Nov. 19 to Nov. 24, 1969, and orifice temperature,
discharge rate, that in fully opened orifice bulb, water pressure when the orifice is
closed, and Cl -content of hot spring water were measured for the respective hot
spring orifices. Further, the increase of water pressure with time after closing of the
orifice and the tidel effect on the pressure head were, also, studied for several hot
spring orifices.
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The results of investigation are summarized as follows:

1) Area containing the hot springs of more than 40°C in temperature is nearly
5 squar kilometers extending from vicinity of the Noboribetsu railway station to the
entrance of Meppu river valley in the eastern Takeura region along the coastal plain of
about 700 m in width. Origin of heat of these hot springs is supposed to have a intimate
relation with Kuttara volcano, in the point of view of these geographical distribution.

2) Volume output of respective hot spring in fully opened condition of the orifice
bulb, reserving the other orifices in the present condition of use, attains to a large
amount of 165~2500 //min (745 //min in the average value), corresponding with their high
pressure heads of 4~18 m above the ground surface. But, the present total discharge
rate in this locality may be order of more or less larger than 10,000 //min, because
many of these orifice bulbs are partly opened for practical use. It is estimated that
hot water is flowing out from the Neogene confined aquifer type formation having
numerous fractures in the depth of 300 m~700 m. And further, an original hot water
having high pressure and 50°~52°C in temperature is supplied from the deep to the
aquifer through the underlying fractures. The formation containing hot water is likely
to spread northwards beneath the mountain foot of the Kuttara volcano and southwards
below the sea bottom in some extents. The underground structure in the locality and
the numerical values of the physical constants are estimated as shown in Fig. 22 and
Table 3.

3) A measurement of interference due to the changed volume out-put of a hot
spring upon the pressure head of the other hot spring situated in a distance of 165 m
which is the shortest mutual distance in the locality was observed indicating a negligibly
small effect. Tidal effect upon the pressure head is also observed for some hot springs
as illustrated in Figs. 12~13. The result is shown Table 2.

4) Due to the recent increase of total numbers of hot springs and of total dis-
charge rates, subsidence of pressure head in the locality and decrease of discharge rate
and of temperature of the respective hot spring were distinctly noticed.

Some discussions on the problem were made in Chapter VI.



