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Fig. 1. Geographical distribution of underground temperature at a depth of 1 m in Shikabe hot spring locality. (A: Total
area, B: Central area, Dots : Points of measurement of undergound temperature at a depth of 1 m, Numerals attached to
the dots: Values of underground temperature, Black quadrangles: Orifices of hot spring, White quadrangles: Artesian
wells, Cross marks: Sampling point of stream, Numerals attached to those are number in Table 1.)
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Fig. 2. Geographical distribution of underground temperature at a depth of 1 m in the central
area of Shikabe hot spring locality (the 2nd investigation.) (White circle and double
circle are respectively the normal hot spring and the boiling spring or the geyser.)
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Fig. 3. Distribution of geo-electric potential difference in the central part of Shikabe
Hot Spring Locality. (Double circle: Standard pt., Dot: Pt. of measurement,
Numerals: Value of potential difference in millivolt based on the standard point.
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Table 1. Result of Measurements of Shikabe
v AR B ) | BRI (0 AR 00 | TR | i | crmg
Hot Spring I 1| m T T ‘ S B

H-1|& & o B (126) 45.8 | 44.0 — I 4 30| 75| 324 274
H- 2 " — 415| — - — —| 33| —
H 142 ” — — — — — — — — 240
H- 3 " 87 387 | 206 54.3 1.0 | 006 | 69 311 | 305
H-41) ® o & | #H5NE — | 337 — — 6| 69 — 34
H- 42) " (170) 482 | 492 - 43 28 | 74| 220 | 219
H-5 | @ o B 10.9 749 | 737 75.4 40 33| 75| 743 | 734
H- 6 " 11.8 539 | 52.0 68.0 19.0 14| —1| 536 | 541
H-7 | & o B — 6341 — — 2.7 —~ 1 —|1003]| -—
H- 8 " 78 80.2 | 80.0 80.3 25 | 200 | 7.3| 1127 | 1095
H- 9 " 60 51.9 | 51.0 64.0 6.9 w| 72| 752 | 5
H-10 | o % 40 845 | 810 90.0 7.8 86 | 79| 900 | 958
H-11 | @ T8 o8 | 8 @ | 92| 387 — w | mm| 65| —| —
H-12 | 8 # T 4 | ssecee | 863 | 99.0 — 27 99 | 751 1335 | 1469
H-13 " (75)  |100.1 | B = N e 2811 o, 1881 ) o
H-14 " (75) 99.0 | » 105(9.4m)|{ 213 1520 |f
H-15 " 11.6 982 | | os(EmdiEilrg| 126 |wiy 23 — | 1539 | 1618
H-16 | & o B 22.6 995 | 103 113 22 | 200 | 7.7 1584 | 1642
H-17 " HWrzReE | 758 | 725 — 15 59 | 7.3 1633 | 1658
H-18 | ® ol om | 472 450 — {4 | 66| 962 | 897
H-19 | v v ~ 0 & (60) 86.2 | 86.3 — 24 27 | 82| 1301 | 1408
H-20 | ® # T # — — | 970 — — 1.0 | 80 — | 1539
H-21 | % 88 8% B 4 — — | @] = =] —
H-22 " }(4o~50) } (75) — - @) —| —| —
H-23 " — — 9 — — —
H-24 | 25 78 # = K8 6.9 — | 655 66.0 - 36 | 73| — | 903
H-25 | WTgmatie | RASH — 1 300 — — s — - —
C-1 | Fme % @it 19.9 19.2 | 180 24.4 — 37| 55| 85| 26
C- 2 | ket 115 182 | 204 247 — 25| 53] 259| 35
C-3 | B @ e (24) 228 | 215 — — 17| 58| 598 | 50
C-4 | % T # XK — 13.7 | 140 — — — | 54| 75| =2
C-5 | s A Bt 115 — 1 130 14.0 — 14| 57| —1 21
C-6 | NES @ 8.3 — | 147 156 — 1187 | 700 — | 36
R-1 | R X — 100 | — —_ — | —] 19| —
R-2 | & o & Mk — 105 ] — - L5t — | —| 186] —
R-3 | B H Il K — 11.0 — — EAY — — | 164 —

ERBHEBE 979(//min)661(//min)

N.B., H: Hot spring, C: Cold ground water, R: Small stream.
() hofEik#HzrRE o #, Numerals in bracket are values at the time when boring was carried out.
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S0t (mgt) | [ESis R bt Notes %
Quantity
I | o 1 o
s51| 5e5 | 204 | voexaoe |{EEILLES A 20 ol SBHR TR, LY 8D 0sum
400 | —| 319 — ® v FER O HERAKAEE (1D
— ] 429 — —
550 | 590 23.0 0.01 » % 7.2cm, AW
— 1 163 — 1.40 » [ELE
252 | 273 | 360 110r | 1BhRY 7
553 | 823 386 20,9 wRoBHO
400 | 635 331 0.59 #
451 —| 201 —
480 | 565| 338 140 » H Y SRS
250 | 262 | 312 —
350 | 416 | 596 6.11 7
450 | 550 | 487 8.80 Fea o AT 5 Y 438, EEkIRTL
445 ) 578 70.0 208 By sl B bomm iy, BIEE Sm AL
420 |f 66.9 2020 | » " "
440 | 579 | 68.0 209 IR (A 5m40s, MBHMZmEoSm ) {EayIFL
410 | 466 | 659 206~ | BECR (BUIAE, MES loi) v YHL
335 | 444 | 391 369, | FREMGEBH (BT 40s, 20s M@ e R 5) YL
175 | 180 | 311 —
290 | 314 | 518 204 1 FREOEREEY Y HE, BE
— | 535 —_— 0.87 n
R - } B LT IBARY 7, WER B E 53
— — — 2BV T, "
— | 562 — 2.00 A& 101cm
35| 96| 351 0.30
45| 82| 324 0.26 1
115 148 46.5 0.20 »
301 101 | 262 —
— 112 — 0.04 »
— 1 104 — 0.88 »
25 23.0 —
25 239 —
20 215 —

2t 5.6 10%(cal/min)
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Fig. 4.

(Dotted lines). Numerals attached to the circles are the number in Table I.
(B) Distribution of underground temperature in the vertical plane passing throug
central part of Shikabe hot spring locality to the direction of SE. Full line ind
the depth of boring and numerals attached to it show the bottom temper
Dotted line indicates the isotherm.
(C} Change of underground temperature measured at a depth of 1 m along the ¢
road from NW to SE in Shikabe hot spring locality.
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(A) Distribution of sites of hot springs (Black circles), artesian wells (white circles) and
sampling points of streams, and isotherms of orifice temperature of the hot springs
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TSI OIE O R B HEHS R 138 D KW 05 161 B - Jo $RE W a1 5% L THHE D 3 7
ERRIOMEARB) TH B, AHEHELLRSRHE S 100°C DL FORETH 5,

RO KRG 10~13°C, i Bt F ik i o hAs o C-5,C6 THHADEE R 12~8m
T 13~15°C TR HHL T A D KB DS, C-3 3% E 24 m TKIE 22~23°C, DB & &
ADBORHTL LEDEED D C-1, C-2F# X 20~12m T 18~20°C THI 4 REHE <,
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RO T6% 4 5>Tin5, hmTHEMETIEO H-13 & BH-14 © 2 §H O 1) ¢ 596~444 [/5 ©
EmEERLTN S, bOUH O THMED 200/45 22 2 & o #kR o H-16, H-15
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o MESRERICET 2RENR7TERCOVDTHON LR, o, Bk > T HCO;
LSO DHEHIVESNHROBCl 0FEPRELEZ L, CI REBEEL EOREERL,
Cl- & HCO; X2 SO LR ADHBZERT T & %2EYD, BERREICIIICEDREDE K
& HCO; RU SO KBOGKEDREAILI>THELTHE L EAEHLTNS,

EBLZIEWICHS 20 DR E 7T OMBRERE WERHAFF O Kic 20T Clm, 80~ R
H,SiO0, D3 #2718 > 7D T (2 DREREE L RITR L), Ch o DORSETEHREREDRH D
BREXICENTHT,

5 RIE—XBAEOEB LA OTEERED SO 48 ®E Clr 4FREOMBEERRL
bDTHL, BABESR, AABEEHF, SHPR/IERL, SHIK OHFRIFELE
HOERS, ENPOHFERIEHRETHS, CNOOKANZE ORI PICKAKIRE 2 REicm
% ABCD %351< &, p B O# MR MM O RZIZMN & HA A WITICHE L, HHFHF /N
MOKBHEACHECELL TS, ULrdHERHRoBEAICH 2 BEEMNd AABC
PICAD, HlEBOBEMORSIE AACD WICA- T3S, AL < id 3 R Hskic

5) RZEROL - WHBM - WEBRT : HA/LZMEE 80 (1959), 862,



52 BWEEE - BRESE  ZU10 B - RIEAX - FFEAS

B

mq/L
600
)\
500 |- 5, A
®
- l ,\ao)\.tz 15 03
e — (9818 87100)
SO, (631 {80) 1083 +14
400 | é 60 70°  80° ! 991 @16 uoo)
A N
[V /e/o'7)
80(7¢y” D
300 ’a
. 186)
®
\(48)
200
\
[ L S
100 LOxze)ao
c-220°
a1
c ;R-é 1 1 )
[ 500 1000 - 1500 mg
3 Ct L
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RrEBRBED, WRHFE, MIERL, 2h o0 HBFREL
EhOFET, HIROKEIMBERETH 2),

Fig. 5. Relation between SO}~ and Cl- of hot springs in Shikabe. (Black
circle, white circle and cross mark are respectively the value of
hot spring, ground water and that of stream water. Numerals and
those in parlentheses attached to the mark are respectively the
number in Table 1 and the water temperature.

HEOEREACHREOICH 2 BUIHHEBCROI~FLMAND 5, COWHETIKOBKIC
BT B C Lk A,

T b, BEEMEICE PRI REEOI T S B3 % A BURR (Cl-=1550 mg//, SOi~
=430 mg/l) & EEHALPEROR T 5 B 2 B iR (Cl- =300 mg/l, SO;~=650 mg/l) & %
FEAL S ICHFEAT 5w T K C(Cl-=20mg/l, SO =25mg/l) RO #l #HIOE < FEEF O
HFICd B D R (Cl7=1700 mg/l, SO~ =370 mg/l) DIRLEE « KHDIRIS 5 4 DDOKBH -
T, PRSI OEN TR A, C, BBRE U TEEBREEL TV S, PHEMREBICENE
ADHEPRESEHEFCHE D2 EEAA LY B COUEGMRELB-TB T E, Pl
BHIROMIMNTEAL BRRAET A, C, DORAKL>TEEEZLELD TS &V S @B
Thd, HOZEAOUHIELZDMEH S 10° FICKIEOHRBETNTH B &, HOMWARHT
HRBOE 513, BB, ABRFORERS E L DEEE, BERNOHICEENETY
HT B, BB RZE - WH - MRBOBT L2 KF0H, ClIm KgEKIZ AFERRIK
HCO; kU SOi- KEUKIE BERRCH-TWH B,

UEEREEGSHBE, Clm EBEHREOHBRICOVTH REKKRZ-> T3, H6 ik ClI-
BREBEMRMICE D ZRICHIST 2 BEHIBELHMICE > TEN S OBFERIR LIS DTH
5%, g ABCD i & RS E®ROSDTH B, 772U, BRI IERRMDE MR
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BERMT BV CHBE R R - R
100°C I8 » T A H, HTEICHE
W TREBBHEROES TOEFRTD
HRBEERZ100°C LD DBHEFENETH
B, BIICRA T XD iC, BOEMKE ci”
HWTF 25m T 114°C HE SN, b
s DERII KD —IBFKER & 18 » TkS
EBDOTHBRTORR TRRBRESE D&
iR R BB RC R LTS LE
WHETHZ, BOGEKEDOEHE, BH
OTRE6NETH-16 D ETRING
B, PREETE—EH (H-16) TREND
TEICE 3, ChEEEPRERICOD
THLERY KXo THE LD TH
Bo W T, HRAARWTHIEOOHS

mg

1500

(000

500

)} -

TR A ICEHT 5, (SO-Cl- ¥ - 80 100°¢C
DHARBESRICRLILESIC A E A Temp.
- B6R ERBRRcsds Cl- gBIHBEEE:D
% 3t
ERAED LD EDIE) BIR (R4, EAL O35 5 R i L)
XY, LOHIEDOTIR, REHEH Fig. 6. Relation between Cl- and orifice
temperature of hot springs in Shikabe.
BABLISOERSR (H-7, H-9, H-12, H-18 (Notations used in the figure are the
M5) IR A DB HI A LU 1z same as those in Fig. 5.)

MBS TOREL ORAECR UMM ABE T TN HarE 0, H5KNoBas
BRI TRV KKRE UKL D, Blb, SREEARDLTARIMIE ABCD iz
WAk ABCD 0T REA-TED, Lad R BoEEMOERR AACD hic, §#
e SR s 0 LI D #R R 1E AABC X3 AABC FICKREA ST E, CNEDOEZHEDIA
ELTALANOANERENESHIEOWEBETIEON, Tt A LDE AR &7
HHEEHhOSORBLHNHETIORMEBIVETHS, child B CAkREDELS,
PR TH R D OBIICH S AKREIDE, CUAKVFIKHS A KR L-> TN
DNTNECEETRL, TNRKEICRNDE XS ICHTHSICREZ 52 5,
BEBEMEBRASRVEEOMAZBRZRRE, FLXREOEA RO T ERNCIEUTH
B, ABZKEE TREHRLIC SO BRLHALTH RIS 5,

6) T.Fukutomi: On the Constant Boiling Springs in Izu Peninsula, Journ, Fac. Sci. Hokkaido Univ.,
Series 11, 3 (1942), 144,
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Cl- A » 20 DEREE ABER, CHITAKDIKRDBEC L > TIREBEL TN &
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Fig. 7. Distribution of hot springs (blank circle), tepid springs
(whith circle) and sulphur mines (cross mark) in the vicinity
of Shikabe Hot Spring, and an estimated circular
crack of which center lies nearly on the center
of Pleistocene volcano of Yokotsudake.

TW32E, #LTA-BREFXY o FRBIMmeSBBIRALCHMTAKC & XY HAT
RELTHBEMEOIENOBRELL, HEEMEOMHIEMTIE AL FICDBHTKC
CEBXYANTREALUTEREELTWVWAEELZ TS,
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ESERRBEO B ORRBHDLLBHTIRRORELHHAER FLER ITRLLXSD
CHEINTNE 5, BN EBEH T AIINNOKE (10°CZHM LK) ZkiEL L
T, EFELOPSHABIICH 2 BROBEEFE L, FLRBEBEDOINSDEEEEIT
W LIEIR LI, ZN0DAFELEBRERMENISREE LTHEET SR AVE~ O
12 5.58 X 107 cal/min & 75 - 72, H~12, H-13, H-14, 11-15, H-16, H-20 %4 ¢r bl R LR S
BHELTHHBTZHIT 20 E— |3 461X10" cal/min TH > THBLEHD Q, D 83% It% 5T
W5,
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BERMRAMBOH PO EREE> THENRM LT 288 O, $HROIE 1K LD
Im BHRAGNE, REEEAES 1m 3R E OBFHE Z AV THT L, L, ZOME
M e LT L7X10%cogos. AR L, J3IHIE O H R O TE 1 4 B3 1 E M 0 EH i 2.6 X 1072
°Clem %07, BIRBHEOKLEE LT, Q=053X10 cal/min %37, PblRMLBITET
ZHIE 0.26 X107 cal/min T3 - 72,

-T, Q& Q OF, ENHEMERME NS KE SN TV ZRAT 20 ¥~ QREIK
MEOEA Q=61X10"cal/min L7130, REOHPEH (Heat Energy Index)'” 1 111 TH 5,
e R HL I & 2 Q DI 49X 107 cal/min TAED Q @ 80% K% > T 5,

B—RBEOHSOBHERY Q, Q. QDB HBIRIBE DM & FLITHE 2 KB 1,

2% BSERD O MR HLRRCHT R F

Table 2. Total volume output and heat energy discharged from
Shikabe hot spring locality I: Nov., 1958. 1I: Nov., 1961.

1 - BRELUTHHT {RGIC & 5B
A HE ( 7 4 .
(ol Voime Outpug| 5% (caljmin fcal/min)
21 2
I R o & I &® o & I ® | I &
s S i (Boiling Spring Area) | 771(79%) | 498(83%) — 4.61x 107 — 0.26 % 107
# i (The Other Part) 208(21%) | 163(17%) — 0.97x 107 — 0.27% 107
5t {Total Sum) 979 661 7.87x107 | 558x107 | 0.93x 107 | 0.53X 107
BB T 3 F — (cal/min) |
{Total Heat Energy) Q./Q E E,g gﬁ
Q MY vE
< (Heat Energy
I % X I % ‘ T % Index)
s R AL, (Boiling Spring Area) — 4.87x 107 - —
H {l (The Other Part) — 1.24 x 107 — —
By (Total Sum) 8.8x107 6.11x10° 0.11 ‘ 0.09 ‘ jif
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Q./Q 13— T 0.11, FIAETIZ 009 L1 -THY, MEHIC X DEFREE
STHRICHZ BT F NV F — 32RO 1 EFREICH EIT D,
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A EERORR, FICTR - GO - BB TS O/ TICAKEDO KR HE LM

9) BIAREESES AN B - BAEE: JIBBR oMY HENREE, Ry EETRERE 4(H
1 31 47), 52.

10) T. Fukutomi: Rates of Discharge of Heat Energy from the Principal Hot Spring Localities in
Hokkaido, Japan, Journ. Fac. Sci. Hokkaido Univ., Ser. VII, 1 (1961), 315,
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4. On the Hot Spring of Shikabe, Southern Hokkaido

By Takaharu Fukuroml, Tadaharu FUJiKl, Akira SUGAWA,
Akio WADA and Kosuke ITO

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

Shikabe hot spring, situated at a narrow coastal Alluvial plain of about 2 km in length
and of 50~300m in width on the eastern slope of Pleistocene volcano of Yokotsu, has 25
orifices of hot spring which were obtained by boring (Fig. 1 and Fig. 4) and its temperature
ranges from 40°C to 100°C. ‘

Orifice temperature, volume output of hot springs, depth of artesian wells, their bottom
temperature and chief chemical constituents were observed by the authors in November,
1958 and November, 1961 as shown in Table 1. And also, geographical distribution of under-
ground temperature at a depth of 1 m in the hot spring locality and that of geoelectric
potential were investigated as shown in Figs. 1, 2, 3 and 4 (C).

The results of the investigation are summarized as follows :

1) Geographical distribution of hot springs, sulphur mines and their abandoned mines
in the neighborhood of Yokotsu volcano suggests that they are distributed on a circular
crack hidden in the mountain slope as shown in Fig. 7. Shikabe hot spring lies on the
crack (XY) and its orifices of hot water are nearly distributed on a zone running from
NW to SE corresponding to the direction of the crack at that place.

2) Hot springs in median part of the zone have orifice temperature of about 100°C
(temperature of H-16 spring in this area indicates 113°C at 25 m below the ground surface)
and volume output of about 77% of the total discharge of hot water from Shikabe hot
spring locality. This area is also corresponded to the highest underground temperature
zone in the locality as illustrated in Figs. 1, 2 and Fig. 4 (B), and two geysers exist in the
area. The authors called this area as “Boiling Spring Area”.

3) The boiling spring area is supposed to be elongated in some extents to the under-
ground of the western hill from the point of view of the geographical distribution of
underground temperature at a depth of 1m (Fig. 2) and from that of geoelectric iso-potential
lines (Fig. 3). This zone may correspond to another crack (PQ) intersecting to the above-
mentioned concentric crack.

4) From mutual relation among Cl--content, SO®~.content and orifice temperature of
respective hot spring (Figs. 5 and 6), it is concluded that hot springs in north-western side
of the boiling spring area may be originated by different mixing ratios among original hot
waters A, B and ground water C, and those in south-eastern side of the boiling spring
area may be caused by mixing among the original hot water A, D and ground water C.
The original hot water A and B are respectively considered to be discharged from the
deep in the boiling spring area and in neighborhood of H~4 spring in Fig. 4 through the
crack (XY), and A is characterized by the highest temperature and high chlorinity, on the
contrary, B is distinguished by high sulphate and high carbonate from A. D is presumed
to exist at shallow underground in the vicinity of the boiling spring area and is charac-
terized by the highest chlorinity. C is the cold underground water which exist in the
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shallow layer of the hot spring locality.

5) At the orifice of H~13~H-16 in the boiling spring area, deposition of travertine
is observed. Especially at H-13 and H-14, the rate of deposition attains to 2~5 mm/day.
At orifice H-12, deposition of Marcasite (FeS,) is in process from hot water of 99°C.

6) Heat energy discharged as hot water Q, and that conducted through surrounding
rock Q, are respectively estimated as 6.7 x 107 cal/min and 0.73 X 10" cal/min.



