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KRIBTIEEPRO KB - TRENBFELTHHL TN D LBHAMOEY TH S
S, Z O ORMSEHE SR FT S BN/ CRIEBI OB TH - 1o 2 & bAIH
MCB, BALUAEELYR L) BEAEIYER LT 52 &nb, TOMTTREL
BB OGENHEES h, FoHMEELHREAFOMENLLLEILIR TS, ThT, K
WH 2 BT 5 KIUED 5 ik O T ICEET 588 £ 2T 0B L @R KE b
BROBAEB IR TS LT HEENKIUFCD - TRREESIREVEEOK S IS
BHELTHTOLREDTH S,

ZOBE, MEL A ORBEDRREDOEBIFEZATH) DV E TO L ORI O KL
B H B T OKBIEENCBERR D DN E 5 2 ETH B, EFEE - T OEMAYHEEH
ThHIDE, W km OFIC L VBECHILLEA LLEBRAEEYE X, ZhiBE@EHEI
IOBEHUIALKEG B L BT 2% TOER L, A ILEHERTLBRCE
WTEBH TR EB L CGRBAHRL 5 2K EOM T KRN LER T TORR b, HE
WHOOBEFBREEL TEZOXER LBEE D 2L - TIAICEH 20 BRI ELEL
7Ny T ORFRE IRICRE LD, HREOEARE% 1200°C, Ef5RE % 900°C, HEO®
#4 90 cal/lg, EHEOEFDOELER S 54X 107 % cal/deg-cm-sec 7o L & L, T3 31 BHEEAM
B B EML BRI Jo ) % oA IR o> $R 1A 05 () O B FC A 8 OfE 30 X 107° deg/cm D 2 I K
TTHETOEREL T2, TOREEIL, MTEEORERI LR IO RLFERECHL,
BREBRL S 2EROBEKEIBTEEOE AR 260 FEMBETH D L, BET LI
HERE OB RED 160 TEM S H U & B LD 100 SEOFINT I = - 7o K BUIHE A
BHEDBROBEL LTHTHAD LVHI L THDH, WEREORELFESGT UL, =
RO KINEEIPEA TH - DIk E & L THH A HREF G370 Bk~ 1000~2500
FEOHRTH-Tcb\d, Lichi- T, BEBEIKIFCB - TREVELS I LITERL
AW YIRS A BVACH SV Il () -

Lal, EFEOFIIG ELOMTARERC L 2BROFGOEMBETEI BT LD

* HABRREMFES No.22 K& BM4MET7H30AH) trvTHREK.
1) T. FUKUTOMI; Possibility of Volcanic Hot Springs of Meteoric and Magmatic Origin and
Their Probable Life Span, Jour. Faculty Sci, Hokkaido Univ., (Geophysics), 1 (1960), 223.
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Fig. 1. Order of magnitude of the life
span for hot springs originated from a
cylindrical magma and its solidified
body underlying at & below the ground
surface and having radius R and thick-
ness 1D,
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Fig. 2. Five districts in Japan characterized by the distribution of Quaternary volcanic
rocks and Neogene igneous rocks.
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II. HEARBREEBCI>TATLSREROBRRMEEE
WEOYE & LI T AMAMERRTO AAMER (F31) 2 Avica, FU AT

BRSAHAX (1 33) wifotHA*8E L L,

BRI L Aug, BRSO BRI PEROLONEA L LTHMLTH52, Th
DIRBERS AV IHRICERE L T B2 L8, ZhD OB ELRIFORIMICH 5EH
CHHET D & O EROEE TH E X OWEBHRAYF & 2 W CH F 13 A AR TR
BWEMEAK, Thit, CADBEEAXHFAOCENLAUE IR TS AEIUT TE—ED KK
BELTHBL TS, PR ESEMCIERL TV HEELTDOTH S, FERKLE
X452 DRIgEZ D) & LTHZKFICBLBIOLELTRL,

Ché e BAgOBELHE=RAEC B LY, ZOHE3BORBRICTT I,
Tihebb, ) ORBAOHE=RAKIEDORF X HORBICH LT, I Btk ilEo
ECER BeHh 254552 KIRAD & UF 2 KR kOAHR TEb Lic, KIZ, 2 b KCEHE
DFEF =R IE DRI CHUKUGEFOREE L IEEZ 2 b hic WEEY IID & Lo h%
i i AR A LR Lice E72, (D ORIROE < AHIC B U THEE =R kLS O /KK
PNEETAHA, Shi () &3 D) T 50BN oA LVOT, DX
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Fig. 3. Change of the mean annual air temperature (AA) and the value of
(AA +10°C) due to variation of the latitude in Japan.



I B3 HRES M5 BEROBOER 19

BEIFhOKRC L ARTIE2EPLAEAL L TRLI,
s, (UI) L& mETH 500, FRSRAIUEDOR Y CHESREAELD DS
HEOREH (IV) & LR X LI AHR TR L, X B, B~ gt © s =ag LAl

£l SKBLBETAIHRXROER, BRALEE ICRABEE
Table 1. Area, numbers of hot spring localities and density of hot spring
locality of the respective districts contained in five large districts.
RIROES | Ko mEkE £ K ® #& B B | N BABHE
: hot spring Density of
Notation of |Geological character- ~ Name of respective Area localities in| DOt spring
large district|istics of the district district the area locality
X 103 km? o %
AU YN LR S5 HMER—RE K LRI 12.03 10.1 0837 ©
({BL, RIROKES | A, BEKILF K 65.39 49.0 0.884 ©
L ESERAILE | BRI KR 12.66 7.6 0.600 ©
MEE) KO R R 6.78 3.0 0.443 O
(T} ENIDIre: 8.34 2.3 0.276 ~
NI %9 10.40 5.0 0.476 ©
i — B B IR 9.50 4.8 0502 ©
BB KUK 9.90 5.1 0517 ©
Al 10 RIS 4.20 14 0.356 O
FHESRAKLARIR | A ER—E RS 4.28 1.2 0.290 A
e (IR LIEOTEE | RRFEHTRIR 6.30 14 0.224 -~
ieuss, BERK | BR—FELERR 2.81 14 0.502 ©
W oER B s 5)] RE—ARKIRK 2.46 14 0574 ©
SRS KRR | AbE AL 10.42 0.17 0.016
(mmitkEOEH | HiE—EE—EBREIR 8.18 0.53 0.065
(111) L, Btk | N & A & 3.14 0.00 0.000
B L HEBILR) & OH—F R 10.23 0.53 0.052
W PIIH LS 8.22 0.53 0.064
FHE=REABRE | & M & W 2.74 0.53 0.193 A
(V) ((ILI) & E#% EE AT 0.72 0.00 0.000
2| il 3.40 0.00 0.000
P 0.40 0.00 0.000
HE SRR KR | dLdEE LS 6.94 0.17 0.024
=3 L ERAE | b AT 24.47 0.36 0.015
mEARCHMEO B R FE 2.44 0.00 0.000
%S BEFREH 9.88 0.00 0.000
W) A — £ 3 24.10 0.89 0.037
oA 7.00 1.59 0.227 A
ch R 7 B 3 26.09 0.53 0.020
o 7 B L 13.46 0.17 0.013
U R RO 13.48 0.00 0.000
£ El 4.28 0.36 0.084

* ERE 103km? 4 0 OEFME (%), © BRBFEH 045 L LK, O BRBEEN 045 LUTT
0.30 B EDORIK, o ERHLFEH 0.30 LLF T 015 Ll ko Xk
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DRBEDRIK, H D ILECEK ARG CHERE TE bR TV 3 KR e T
I (V) & LR 8 2 %37 - TR LTS,

DX iR Er ER ETAKRELICE - THiig o 7oy, ERIRBELD T OB L
TITEM LT,

WEZIRBIC OV TOERNI T A ER AR R T OAIMBRB S AR (7 33), JEEH
IR B AL REE (1B29), $EAMRBREN (B15), BARMRHERAARRRKE (B 16) %
I OEHARBCB T SRR ET L 5 1o,

WE, BECHL UL CHUELRRE LTEHL T52, KWL T 30°C U ELE
B UCHB L, SEFEM T KA boring DY 2 BEL 7o b 200 m BEOES OFPFRIT
WLTHi e, ZOWRIOERBDOM FKIREY (LS T (FFHEIMHE +10°C) &HES R
T3, H3KEABC BT HEE L FEFHRE (Kb AA ) B IO (FEHRIR +10°C)
(He BB ##) & OBFEA R TR TH D25 RobH5 & 5 HEOMEITAM - MES L OFEE
345° P OAM T 25°~29°C OFFANDETH B rb, BHOTHRC IIUL D OLHO
BE200m <HWCOHMTRKILBRELDZBHEADAD LD, ZDOL S, TRMOLMTHR
E200m {3 KD boring I0L » THDLI AWM T AEBREEEZL S LILHEYTIRALLDOT, K
ML TIRRRDORERELEY 30°C & L-DTHh %,

T, BIRAe 5 I (D), D), -, (V) o ZhFRiCE T 5 & XIEBIC 2T, ZTOMHEE &
T OMACHFLET HIRBBIHBE RSO 1 ROR Lz, AL, BRABE LE5 KA ORR
WAEEL (EECHERTIX 566) KT 2EGER TR L, i, &2 KIEHORBS i OBE %
IR & T 5 o, FEIBOERE % 1000 km? 208 L= & X ORI (%) ZERH
WELEFR L T OfERE LRPIR Ui, RO 32 [KIEOPLEFEEIC %75 17 KK CIRRR
WEEN 0L TONIWETH 7o, BEMBELAZAD LD L ARFOCKBAHLLITTS
FodT, ZDEMN 045 LA EDKE G ORK L T T E ALY, 0.30~045 0D A7 Hh R E
WIS L T—EOHE, 0.15~0.30 DTN LR E WIS L TR =AMy fHEa bk
ROBRBEEDMED B LT 1c,

K, ~(V) DHLXBT BT 2R BHE, RABFEEOM L, O) 25 (V) 2 TORKIER
KT 5IhboOfE T 258 2FR L,

BIE,ABHB LK, ERMEEL IO, V)i Lo (V) QR Crit N & e
D2RIHTRRLRENI & (ZOFEREE DT I3 3ECMBk L) RO, fowvd
hH 01 TFTOPMIETSHE B, ) & (1) IR TN < 022~088 2 5 KEFLE%
WRLTWD, SDZ &L, F2HRRERB X 51T, D~(V) o&&Xikic > THE IR
RMEEOMEAY BT HRTH B,

(D) & (IV) DL, 5 1 RORKIROMEFHEOMICE Lk S, KIWELBEAEND

3 WEEH; MERLHREOERRE, LRBBRYHMETFERSE 2 (W27), 17.
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2% OSKRFoWHHE, MABEE I ORRAMBEE
Table 2. Area, numbers of hot spring localities and density
of hot spring locality of 5 large districts.

o - W iR B
RIK DR K | o # ®H £ % @Areaﬁ Numbers of hot| Density of hot
Notation of Geological ch o ¢ distrt S spring }\o}calities sprinngocality
Ssfr eological characteristics of district
Large district % 108 kmn? % %
(1) W1k AL) 139.2 88.2 0634 ©
(11) (B1kLFAL) 15.85 5.4 0340 O
AT K LS O RIR F fo ik B IR KU (D(I+II))
(1411) PEELCY K, BULRESTRE | 1561 93.6 0.605 O
BEERKUESBEELTWS
(111) @1kLAL) 40.19 1.76 0.044
(IV) EL1mLAL) 7.26 053 0.073
FHE=RAREORE, B LFEMREAL Dz 1v)
(III+1V) HOBH L <, FERKLH L R 47.45 2.29 0.048
FREBHRS
gleeALThB, REBRLY (D)
132. X
V) BRREO S EAORKE B ohs | o 407 0031
% R — 334.7 : 100.0 0.297+*

= RRMEE ORI T 5 E

BONHBRTTE LD bFHESRARE ORI CHMOEFIFR—TH 500, ZOWHKEY
AL AM+IV) & L X ORBHBEEY KD D &, E2RD X 51T, 0048 L 5{E»E
bhb,

Kk (1) 3 K3k (I +1V) & RIS HTEE =R A RE DKL TH 5 2%, & DIRRMEE 1 0.340
T{I+IV) DR X £ 7 b X720, 3 LARE I ofFicgy, (D) & MII+HIV) & o
BT ERKIE OB o & & TiREE T h S0, () itk ilm LR L
HEWEINRDIEMBEL TS, Tiobb, (D)OHTCgEmELkE BEL TS
EEZNE, BRBFEOHELZHAICHBETHIENTES, 20X 5kBEMLL, )&

D o FHF LTI EF 2, X o 1im, meIv) » 2 0 (V) 0 3 Kiic

Dif R L RRAMBELLE 2RO L 51 BB EROREOHE SO B
R Table 3. Comparison of frequency distribu-

e tion of hot spring temperature among

KR (V) 2w T, B R EE 28 0.031 the districts (I+1I), (III+1V) and (V).
TR AI+IV) NS VETHH0L 3 | 23 (%)

: . I+1I HI+1IV
MicE g (I+IV) &0 bz ofzneeh (0 I+ | fw |
. " ~ 5 4 69
5%, (VVREESEUmOKREEE Y 0 8
50~100 60 31 17

HE B (O BB R ICHE R B IR T dH B A%,
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wlBEORE B L, MTCBETAEHRBF oMW EBOMIKLELDRS, LiL,
DX 5 FIR (V) ics»Th 30°C LLEDRAENAFE TV LIXERCET S,

wiz, (I4+I0), (I+IV) %X (V) O 3RKIRICBH 3 5 RADEE X HE B L Ta
% L 3ROBENEDL RIS,

Tk, K I+ sy T 50°C ML ED BRI R 2%\ 28, B I+1V) & K
WM B -TES0C UTORENE L, B V) TRIOHEANRELLDTH 5,

III. FBEHIFIRROB/OER

1. HEEERECEFHBEERAREEHELTIHIER

Kk ()~ (V) D& B\ T, HEUfEKRER B8 & T 2R B S L ORRMEELY +
HEN Ny 35X 0D, FIE=ARKBEXEFE L T5 L Bbh 5 ERRMH S LOBERMEEY %
REN N BLO Dy, ChdOBBREEOKLGERO oM FEWREET 5B R R Lo
BREELY ThZh No b L0 Dy, Kig (THID, K (HI+1V), K% (V) DR BEES -
N FN Dy, Darrvary, Doy, R D), AD), 1D, AV) 5 X0 (V) 0oE#EE T Fh Sw, Sun,
Surn, Sum FL B S £T5, BL, WL 10°km? % 87 & L TFKb Lo &5,

Kig () RCBE T 2055 X TREBET 2FHHE=RKERE LD ORITLBICE - T
FETHEELZONEND, BEMEEC O TRKRDOEGRLID 5,

Dq+Di+ Dy = Digirry (1)
D+ Dr = Drriv) (2)
D,, = Dy (3)
e,
Dy = Dyrr+my— Dewy (4)
Dy = Dgirn—Dairov (5)
Fie, BB (%) o TIROBGRAH 5,
Ny=D{Siny+Sun) (6)
N. = DSty +Sun+Sum +Sun} (7)
Nu = D {Sury+Sezn) +Surn + Sy +Sem} (8)

B, WHEITCERLHWT, ALOEMBORBHMBEIE 2RO L 51> T B
5, Do, Di 53X 0" Dy DIEIZEAERDO L 510 & ¥ 5, Ei, (6), (7) 3 L0 (8) ROALIENA
AROEBIL ZRCEL DR T 200, FULKESE, FHZRKREY Lh Eh R L
THRBIHB Ny 5 I ON, &, L@EOLHOMTHCERRAT2HEABE N, o b 4R
ALl X 5 RkDdDBNB,

Thbb, BEMEE L LT D,=0556%, D;=0017%, D,=0.031% »Ebht, Th
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F4E FRC K THERKIUE, FIFESRARES OB EO L0 M T 5
EERERBE L T HRAME (%) B L CRABEE (%)

Table 4. Numbers of hot spring localities (%) in Japan and the density
of hot spring locality (%), of which heat source is Quaternary
volcanic rocks, Neogene igneous rocks or underground heat
in normal place.

FOEREF OB

RR OO L H 2 BB TosE x| XOmB gy eE g ERRRRAS
5% 5 KR Area Numbers of sprin, ylocality
Name of rock which is supposed to Districts S hot spring P gD
be origin of heat of hot springs containing the rock 109 ke locahg/lbes N %
% R K LB (1)+(1T) 155.1 (N,) 862 | (Dg) 0556 ©
FHE=ZRARA (D+(IN)+IIN)+IV)| 2026 (N 34 | (D) 0017
BEXBRWTRNCEREEZORDEH £ % 334.7 (N) 104 | (D) 0.031

1, BT VO KL ORI N O B A R I FTE AR R & BE & T AR RS L ERT
DB ETHE, TOBEBPCITETE OO TR RE T 2 RR#2 2 EET & 88k
BHEBEPE L TARBMINI BB EFAKTFT 2 L2ERT S, Licr- T, FEEAKLED
KIBZBE T 2R b Tk, BEIRKESE & BIR & T 5B MAERNCS fEORRITEE AL
BB e b sy,

wiz, 26 (V) 2 TOEBPCHFET 2IRBIEEL, BARCRIND LS5, No=
86.2%, N;=34%, N,=104% Th5, Tibb, ZORXBCHEETLIRABBEHEOSLE
86% (XESMAEKME X B L T2RAMTH D, BLE3% nFE=RAREXRFELTHD
D, BEE10% AZOL 5 BHHBIE TR EBOLHOMTRCERAT 2L 0L 054
wciesn, Orb (V) EToLKROERIZ, F4RORLLL 5K, 33X10Pkm?2 TH b,
CHEARRI T W oM, db¥glE, AN, PIE, EEOBTER 361X 10°km? O 93%
M5, Lichis T, BB efEms, ToRPBEL T, AHL2KORRBOBE T
LR THDEE-THELX LT,

FEPUAT KRR & BE & 3 IR AT IR OB RO B L £ 86% b T\ % &
VORI I BCRNLBROEELL I —HT 2, FE=RAEEYBE L T5RRH
BENT 3% CBELCDOTIRTYRBEL L CERATS I L TES AR, LL,
CHhNEROBLRFETHHEHEIL, ZhbORBIIFHFESAEEH IR OBEE 7540 i
DRKBBEHCL DD TH B L ELNTERPWEBRLEFE L, i, BERBAREOK
Wiz HIRRORENL S0°C LL EDBE2360% & DT/, FEZMABEDRKOE
RIZ DV TIHIREA 30°~50°C DFH R 69% & (DTl &\ 5 HFELLHEHT 5,

2. EBOMTHERZRIHMEADER

EC, T CRELA DD, RO & 5T OB L X OFEML L AR e KB A B

BeTrgatinind, HHRIERUMOBCAH LKA OMIRD 5 It ER 4 T
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HRAEIRE s b ERT RN SEORBHBE O L £ 10% bFET S 2 & & MFICH
BT B0 TH 5,

Bl EREUGEBNC X A gk, Mantle 2 HHIRAB L TE-> TELRBELBARSELAR
BThoThIudl, BICEXLCBFEUADOS 2 THREBEC X - TIORBIREZAT
WBETRE, R AR EOMILE OPEE L L TH T EDREYET 51k
TThbH, EH - EROBRERD I LIE, FIURAKILIHEZ & HABEIMONHE & &HKILET
BRoTECRENRDLR DL, HHOHBER THBRFHIDOEDOREIARDLA TV, L
L, 2o, JTrhbbRBICEIE (V) & Loic DIREZD E DS kv anRigsn
Bobh b LRI HRNI@EY TH D,

DX HSHEHRT, EERHWRBMBICIIIEDORE X/, Lok, THIT W #HEk/c BR
D WEAOM THERO LA E L, TOL SHHEHCMANC L TRENHAEZIRE2ELL
T L.

DL HKIBROKDEFIIIMTRKEELDONEYTHD, HTFASHTEIA-TH
VT BB EILETHY, TORK LD QIERAFOENRBTHL I L2%
Vv, HEOHTANIDOL 5t TOENB X RET 580 CEL T THUHBRCBH T3
B, EBOELMOMTHRE - LRBHOEBOFEHEIC K L T 40°C iz 5 X 57l
B U#HEEHbh TV 59,

FEO T IR T, HRANYRET AT KOGFETHSHERIORE XS hHIRE L
Ty, 2~3km L EbRT0b, LL, AMOL S ICHBRERAB L S HEAHET
HHBCIXEAFOENBAEEOBL D LEL, Lrb 1 o0ERBOCHELEILRE
WEELHDHTHA S, T, TOENERAZRE T2 TRKIEROEE X D XAVEE
PMEBLTRCIEFCETAI ENHEIRS, I, 20X S TANENE OBEDER
PHER LNBRICER T 5255 CEBOERED

B0 L EEAEVC EAMEIh LI THEA D, & Gg%eeﬁﬁﬁ T
DREFE LD, 84 ZICR LA BE L TR 4
B HE B R |V e chonr

Bl s\ CHIZRE TR ERFC To, HFEEL 5 | meg !
W d TR A D > TEDWIER Ty | bl
CEAh VWb et s, IREENCHECETS 5 | .

FTOMRROER AN S - T, TOFRBET b bLHE H40 PROHEESREOBRE
B FDOBLETOEISY b L35, FIRRER B Fig. 4. A schematic representation

of the assumed model of a vertical

IADGRE 6y THRE g DTN 2 THALT fissure of circular shape.

4)' Seiya UYEDA and Kiichi HORAI; Terrestrial Heat Flow in Japan, J. G. R. 69 (1964), 2121.
5) BEER,;, WTKERORROEE, LMY FEMERSE 13 (18 40), 53.



R HR T BRAI A D B BROBOEE 2

MCREERY B L TBEET/HUDERL D BE T TREN LA UEHERE 0 DR L7z - T
WEAFH T2 LD LEET 5., KL OCRBOEEYR 0, LB ¢, HHOMEERY v, [
ARL 7 L THIEBOBATFEREBC /L - 7 & AT CRROBE 013, mEDOWHIERERY
B LERTHIEE R R A TR I N 5,

a:%+&mquﬂﬁy+$gamn+m} (9)
BL,

R= g‘,l [ZSin*1 (%) —sin™! (Ts;ib» ~sint <W5+—E>} (10)

T=(T\—Tyd (11)
TH 5,

WE, HREE To & L TUIKRMOPBEI Y7 588 37° 12 1) 5 hRIEE O FFiHE
15°C %ML, EHBCHAT D TAKEE 6 3B RECE LG EEETIUE b= To=
15°C TH %, d DETHIBE»LMIRRENBO TEE TOEI 20 L h b RTHIE I Vbl
THBHN, dHRRKEVIFE R OfEHIVNTT - CRHEEEE TH H2:5, 22Tk d=30km
EAT S, TRERENSRSBERCHAC R TIEXCH T AR OWMMETH B2, =
CTHEBOLMOME LT T =30X10"°°Clem BT 5, Lizpt- T, Q) EXnn T,=
915°C & 7c %, Pc=1, HADOBEER L L T kIEOEZ AT r=35%x10"%c.gs &k <,
T AREORMCTEREED L U TORESL 2 EBNEREIR T2, JtEEORR
SR D B A BRSNS LT A B & Sk T Tl 730 L/min, 11 € 290 L/min, I €
1% 210 L/min &7c %055, 22 Tik
R OB B4 200, 300, 600 #5 X mJ%

0r1000 L/min » U, &/ PMckel 1 O ® oo L

MBOTEOME FDOEX 20 % 80 - 300 L/min

0~6km & LTHE L1, eo: 600 L/min
FEOMIL DX S7sfiic & » | 1000 L/min

TAUKRRBORE 0 NERE S 404

MFREN B OEOEX 20 KX »

I E AR R Lk b DT 20

H5b, | o I‘"belkm
mEoRAMTEHRE» D O b2 3 4 5 6

o #5 AROBBOBAT AT HRAOBE
H 5D o 11 IS T 3 < #im AR B HADRE
Fig. 5. Temperature of hot springs 6 originated

LA, BEKDBEK LTS from the model indicated in figure 4.

6) WEF#H; HELACL.
7) BEZER; HCREL.
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Fig. 6. Topographical map near Onneyu hot springs in Hokkaido.
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Fig. 7. Geographical distribution of hot springs

in kii peninsula and its vicinity, temperature
of which are more than 30°C.
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3. Origin of Heat of Hot Springs discussed from the
Geographical Distribution of Hot Springs in Japan

By Takaharu FukuTowmI
(Department of Geophysics, Faculty of Science, Hokkaido University)

Heat source of a hot spring is, in general, believed to be a magma or its solidified
igneous rock of high temperature which is submerged in the upper part of the earth
crust, but different discussions have been presented on the geologic epoch when the
magma intrusions which are the heat source of hot springs at present had occurred.

This problem was chiefly discussed in this paper in points of view of density of
geographical distribution of hot spring localities in Japan and of their geological charac-
teristics, and the following conclusions were obtained :

1) Heat of hot springs for about 86% of the total numbers of hot spring localities
in Japan is considered to be generated from Quaternary igneous rocks and that for about
3% of those is supposed to be originated from Neogene igneous rocks, especially from
igneous masses in the later stage of Pliocene.

2) Heat of hot springs for about 10% of the total numbers of hot spring localities
in Japan depends perhaps upon the underground heat in the normal place having normal
underground temperature gradient. It is theoretically concluded that formation of a hot
spring, of which temperature is in the extent from 50°C to 100°C and of which discharge
rate is less than about 1000 L/min, is possible, if the normal groundwater be able to flow
into the maximum depth of 3~6km through a fissure of large dimension in rocks.
Existence of such a large fissure of deep bottom may be possible in Japan, where the

crustal movement and the seismicity is very active,



