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TRBECET 2 LOTEOEESE L\

PRSI 16 453 U CRIRRHBRE ¥ Rk & 2 R 2 OEEIE 5 & 0 B A TRHR, - REHE,
RHR, KHRELEHNTHOR. ZTOBREHIELBMDF6 FR2L & LoEI
EHICTR T, & o HHHE 2540 F EM SHRE OT LM THRBSHEHE e, %1
e B, TR LT B R Rtk OB 5 4 R AT & N7 3 BRI 1 R i 5B b
0T, ZRCHERT 7 v lFRE 1 ERORETh 5. +OEHEBIAFEA LT ZOKEE
#1RICR L. |

1% R 25489 F A SRR 26 48 10 B % OIc 2 Lo H i 0
AREESH B LZERD (FHRRRC X 5)

1 25 II — | 96°C 12 26 VIIT 1 | 94°C

2 25 IX — 13 26 VIII 8 | 99.5°C
3 25 1X — | 14 26 VIII 11

4 25 IX — 15 26 VI1II 13

5 25 X — | 99.5°C 16 26 VIII 13 | SmMiigoisesls 2 3
6 26 V. — | 90°C 17 26 V111 27 | Rl&k 40 %
7 26 V 20 18 26 V111 27 | 96°C

8 26 V. — | LRECEERLTD 19 26 IX 10

9 26 VI — 20 26 X 1

10 [ 26 VII 26 | 94°C 21 26 X |

11 26 VII — 22 26 X 21

CIEOEHEOREESBE Lk ¢ ATRBACEKEBEHL T W54, BHDICH
HELHTWaEKkoERED THR v SEFEHREOTYEHE S RoB O EEH 0 &
F2TWT, flz@BaRomE EEim 2542 AL bR UBR 26 58 10 BEh S EHi
£ DTV,

11 A &85 1 [Xep NO.1, NO10 fi5 0B B (BRFHERD OWNEEIASEREE R D, Lnd
EEIE LS (B oER) ~BEOER bR ONHRICEO2OT, FillRROBTS
REET A S iEER E B U CHESORESH Ok, N T A S B2 5 3 AR dhAHE K
Y B EOR N BRI L HCTHBLTO%R. TORMIEEIGAE 2748 1 B 5 HE AEK
OEADPELL AV 1IA 0 B8NS TOEBEZAFEHEEAV LA 18A L 288 Lk /g
B D%, B5iC 1A 28 RICRE QBT AREWIcE Lk 5C5%. 2 A5 AEHE 3 A 19 A
EHECHUEFHELfTO%. e bOREOHELE VLD TUTRHEETS. TOoBRFE4IN
OE R ORI, MAGRMEC/NEH 0% & Ukeds, ZOEM S IEEId#HikE 2 HHHEHEU
Hefy 2 r M OEB ORI (BB 284 10 B) TRERRBCRESOTWE L5 TH 3.
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IL. B#M 2611 A~27 £3 AlC &) 3BHMBROFZEKIR

H2XERAM 2T 2 5 HEHIC 51T 3RO AR TH 3. G RiREROEE T J
FRRIEOE R, KEALEO & 2 RREEII~H
WA, aa’ (ZEROEE, A, B,C, D, E 3k
MR 26 422, 26427 H 26 H, 11 912 H, 128
TH, 21418 9 B cHikxzEH DT ch b0
HBOoR2A5HcR Wi /kETIED b, A, B,
E a5k o & D sk

11810 Ak A B B o3y « BEIREBIC S b,
KHEROF 2 B F LAkt A OffiE & abefaT
REANZEEARBEAL oA SEBAERBO I &
BTRRSY v 7ICAD Tk, HFHFRENIFHOA
DFEEFATUEHBROEHRAIKO KL T DO mom mm2r42 55 aul BaL
Zeo 11 12H/EOC (EE 1L5m) SHE Lk o BIRE
NATAHCEER 2L 5k KESIE3mficikk Lz 12HTHEHD o280
ASHEL 20 B idlhEdKRImaR& a b, /NERLSBIERO/NEL 5 & 3m L~ 5
mbRE Lz s vwd. FOBBKESLEFT AOEBORTHORE, ELACKRZEZO
BAEIRH L 1A 10 BEHRB/AELKOEMASEII L mO%k. 1H 18 B/ NEl»BH b, +0
HICRBEAHOMEBERRE N E VS, 21 B &/NEEIXS b B0/ E % 10m itk 3
mEOBHICRELIZE WS, BOEPRPARELO0OSmARLAD, BvTE)HBOKES
THLED S0 Bad ok \ns. 6~2THENE ) OMERD DX, 27 Hic 2B EL
RKEREFRBEREL, MHEOKCREIKE EL2DEARSBIBEZZ LR E LA L
Wi, BIREERE—EAKEH, EHRESRY SN SBEORTTH 2. 28 Hirgx
OINEE R B/ T 150~250 m OfFE#i: TR B REhEOWL L hEl Lok,
TNREFR S5 S LRI N TIRIOBG A Or 2B cH D%k 28 H 7 ERBIUS
NOERBEA 927 C 55 70° C It F LAKEK O S BASHAD L. 2) HiC i FEFHERD $
AR O E S e EAFED 54, PREOSERE adb S C—H OB RBE BDRk. XA
EREF D 30 m* OEFARKEE L OWELO7 b IR IR D3EA & %k LESRIEN~HEH L
oo KiEEERLICCLUEEEDR. 3L ACRAERFINT (NbefIF?) BSREL
THOHEIA L, FHEILE 5m KA L. '

FOBRIEDE VR LABILIE Dk, EHEOB2H 5 ABMICITOR & &1, Hich~k
e A, B, EfET/KE 2105 m T Ly 308K 0OBICR b NRETHOX. W
HBRD S Lie & BbiL 2 MBIk Z b BHF 50 m (LT 3~8 mm OFE 2 TH btk 200 m
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[l D7 L EOR EHIOTR S L BOMWRSTED k. EHSH~kE HTR
RFIHLID: S L & Bubi 3 /NE XTI 49 m OFFIC 0% FRONEHFHED LD T D
D  OHLEIGRARIBIHIR E A H & BbN s Y cdo%eh b
w'=am g (D
i & o T EROEH A 2/ OWERE w kR CThAE. HL, wn Z/PNEORA KK
SEERIEEE, g B ENOWBEE T, oo BIREZ LR O MAKENRS 45° ThOk & & OF)E
FEMECH B, zn=49m, ¢g=980 cm/sec® & T ILE vo=22 m/sec it & % 5.
LR O FE ) Po MR- IC X L

Po=%pv(>2 (2)

THz 65, BLoBRALHOBETHS. 4 00MHEE 20~26L 1L, wic LOEEAN
3 EEHEBEOENPo b LTI KELWIESELNS. coBHIE 25 1H 28 K
BOZIDOTHAS5 LES. BEILOHATERERGOE 00 KEMRTH DT LBmbi
T\ B A AU BT o D b 0T b, WIOFIETH 31 LR DR ]
DEZLEZ5L 50~60m LU FOH TR WIFTHOREBONS. Lo DENCH T2 B #
KER OEEE L 150~160°C TH 205, HEOHRBEOEIOBCHTIRIMS LA LTk
e BR XKL OREEF L &} 150~160°C iR TH D L BN S,

FEFN 27 4E 3 H 19 HEOMFHEROEHIRGG 2 A 5 AL D 4D B2 BECHOR L 5
wis.

I #BBFCET S5 1 mOFELOHBERT

%I@m§®W%%2M¥HH8HK%M§M%¢B’m&mm AT T6 @ I B
T 1m EOHRIREOHE 27Ok, Mt%&ﬁw%KTNKQ&é<HﬁT®%mB%f
BANZZOBRERRALLZIOTH 25, BARAHRAMET Thefo % FEESN
ZHBROHETH 2. Bb, HREOHR TRIEBICEHIRTHE VIAVWERES c O HOBEECK
B KO T K 99.3° C i\ BFFIC £ 0T12 101°C e bk LBHRED L 2 b D 3. ¥
DB T Bkpic 90° B 20° OFRB LW, 90° OSBRI IR OB E F O KEER
OB &  BHBCLTE WD 3.

oM (B 42.5° EHE 200 m) © 11 F 10 Hic %+ 238 %W@Imﬁxﬁmmﬁ
CInF109°CThs. Hb, HBRE—HOoHKEIFEORE L b ISR cER o0
BETE» L5 ERESTE BEGRBEROBOWE CRO LT TEdOR. FHAR LW

2) T. Matuzawa; Gasdruck bel einigen vulkanischen Ausbriichen in Japan, R KHiEBrETReIR 11
C1933), 347.

3 wE#ER;  ImEOGHERE X VRARES TR 0T GF 1D, ALKMERIDBE T IR
19513, 21.
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B 264 1 A b 274 3 Ao BARR SR 2 WEIRE 27

1 m PR OAEC WK N2 ELFRIROKETD 3.

(1 1mBEOHERSH 90° C DL EOHIROIER i WHEEEAS A2 LT 120 m fif TS 70°
Wines N78° EpEFIc SR R LT 40 m g oT w3z &, L O R OESR 2.7km
M CERLSEHMOWMOLERICET 3 &.

(2) HWBEOBHERR CEHE L TIPSR EGER CREAH - &

(3) = »90°C &R L 20° C &R OREFEHS 90° C LLEOETE & Mg LT %/ ¥k
s HILERMOB TRIBROKPEFHOBEEIRE CHBRBAMCKEFRCETLTWS
z &

(4) HBRAOROF, WHBRHERHENZ CREFNTD OO, BRTREHIE
BMUBBRIETFTLTVBICEL, HLCHBEADOF~NEHRESEOTVWB C & FHCHER
BAAOOIEHIN, F4RK LoRLEF~ 2BO/NMUREIRTEODN TV 3%, £ OHiR
RS 90° C L EORBiIc ADTWw3Z &.

(5) HREANOMM T ERCEWTIE I nROMILE DT 285, kOBEBETH 3
EM% L ORI, Bb, #3205 10~30 em iz 2 R LB E IR @
WHBENLITF 50~60cm 312 & A ERFICHEVRETEO T BBRRERC X DOTELZER
HIZFRND O COMFERBKEEEEAE-HKL, FROEMNL Y YTy LAKEKILIEH
AMEHLTWS. fEoTh & 5a+HEERcBRTH H, —BEBRBETLEDEBD
ROPNEWATBIOIEHO A 6 E R Wiefhlng R 2 5. BES L B BEHELEc 2 3
HEOMBERTCcOREY X HEBT2C Sk,

P EDOEENSRICERD L 5 EERBHERINS.

9°C Ll LoBBEC DB 5 b b FHBRKTKEKOGHEBTHIL TV 3238 0,
ZOHHORT BB CHBTH 5 LRHEEINDC LTHD. AP REARLTVWS
CERMBREORBO OB REOBTCER zoBMFROEHERNFEL, CcOSE»BER
BKFEK R 80:;, HS S r 2Rt R T WIRESTHH L TWT, cBSHEREE RS
T3 KIBERP B P OB WS EOTHESNSPES ) ARG ®BLTVWa T &k
ARTIDERDOIND. coHABYEE A% L 5 BE5KUOERA 0O &
(BEC R A7 7O008) ICET 5 &) HREAMRL R KUOdG X 82 —HEHREE
DERELZBEANTHICEERTIOEES. LERHTERMBREIHBICIE & A & #E
FHTH D &P, BBHORSBTHERAGCHKTLTWSC LM TORBENRC O TRE
ELTKER AR T ATH I L ERT L 5 Bbits.

RICHIRE SRS OFELIE  OfxER, /DNibROBEH DA CTRESEELTW2 04
DOEEZNI LI~ T 2 BRABFIMBCEE R e &1, BWEBETORRFNLILEE
DEH ARG LB U CTRRAIVKPFRCHETI L, 15 HBKE#RTKE A ERT 2 LR
BOEMOEH L HNZGONE BB LTWEIIDEELBENIOTD 5.
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B4 NI WTHRE OB HFEOMS TRBEBICHEOTH AEHTH 2. OHLHD
MOk EiA SEBHAL TN B2 Hic 30~50° CEORERRLTWBO T OMEBTH
2L P EbLEE, WINCBOTHERRMA 2~3 OB KBEH D L & b #Tc#ific £ 2T 70°
~98° C ORBOBRESBHLTVWEINE, cOEL50BEBTH IMRECTHEOHKE T
Ry %8

BA2T &2 HEIEPBELTOo%. o IlmBHEREERICOWTORE M & B 3
A, BETEc g IEOLHE & HE LT 90° C U LOB R HEOHEOFEORMIEH
HFT 50 m AEASIREEET L, BB A DOFOF S 0%l (- = 2 B/NLOF Fik) 43510 m
MEHARIICER L, &FE LTEHRRSD LEMAR (ST78° W) ~BE Lc@mrRikc
Eeds 3AAFINEEORELTO%R. c OBRREOESBILTHE IV HRELE
c LMo rholks, BIUEERERDPORL 5 TS F~ aB/MIOTEE BRI
I8 0.5 m fE /MBI T W35S, cOXKRGEEAOL L THHE 4RGP FHETHEIDOR
EORIX 27.0°C CRAA DR MR LA S RENER LTy, FIER 1317~
37.0°Crl, HNIEE tk 323°CThok. OB RERE OEMIMERIBICBE T
ZHBECTELEDOTWIOT, COGBRTPLEROBHOREERTLOLBONHEKED 3.

IV. #3E A 0 OEIRS LSRR O MR DR RAaEL

EE O ORI IR EA DTS GEWERtH D, HREADOEE S CIZEL A
EDBHOTHICHRE N T NDIOT, EHBHEEHCHEI TS L 55T &8RP L whEid g
RTLEIZOTRAVWLEDOLEHOAN xOLENED DR, O CTHE I EOFREORE, 1mPEH
BOSHORRIE L2T, SR OHBREA OOH QLR 1 m RO 80°C & 20°C
OERBOPHOBREELRL, L b/KEREBMORE WERONL 24 4T (84X
A B CDTCEOMBERLEY) C2m NESmOEAOHS L HBICITHALR, B5OR
Z DOEFOHBORE LG TBEI X EHOMELH3 c &ic L. Tk 20°C & 90°C
EOREOH LR T & ACRLZOREBERMIVCEIL LT ok Vi&Ric 0B ke b
52ETHZNHTHS. SRFORNIIHAIED & DM IIHE Y LIRSS RBEH o T
To%k. WREEMNRAHFEIKEOTHERROFE R & DRIKCKEL, B EE 1Es
L7ed g b 8BRS h Do Clicid LB/ 1EE Lz #2644 11 A 11 8
s 2T4ES H 16 {2 T Lk,

ORI AA (F~aBlhLdts, BESm) RV ER &R ENDR.
O MBI A WA B GEREADEENEYE, BE2m) ki 3 mil oLkt
RL7%-

R A k0 3HELCIERO & 5Chin b ORHIZLAEDILT L 5. 2k 5 iR
@Lﬁm%ﬁ¢©@%ﬁﬂmﬁ@aW@g%m;Ofﬂ%%ﬁéa.c@%ﬁ%mﬁ&kﬁm
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BH5E WHARUBIeU 3B ORBNE L
EHRBOBE L L LZEO TR WEOTHILOBETH 20 E0% DIZH 5B Ve, HicHk
RBHECHRELEOTGE OB AHROEIREC TR IVERLTWS £ 5 Td
3. Pz THBRE A D CE AR L Dt L w3 REOHEE (B2EF X OkiliBR)
EBEOROICHE S R ZEHITRLZY, £ORBZELE ISR A OHRZL L BEERD 2
X5z 5L, MAHROR S EEOEL T OB U B i~ 2l A OH
WBFERAERLZERNEZOEHZCED TWaC & E b RE-FHLTWD.

V. BREOMTHrOBHT IARRARCERD S 2H (CBBBEORHE

RICHBREOH T 5B T2 kEK R TREOSBELCHBBRE T RD 2D ICKOHAE X
To%. '
HREOHENIC R 6 NPT AR LB 2D b, MR bIDOLRFE I~VITRLE
i {(aR Eel) - . <
a7 N
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OB E BB AR R

OFEMREED EBSHTFL, KM, BRMBLE THREOAD TR 1EDN ERDT
WT4+2, cOREAELTETHAREANORRS v 7 bR CKREBHCEIGEINTVWS. ©
O/ DR, KIBEC DT 14 40 5 2~3 5E1C B0 Tl RS HE S B R
OHABEE, BHEREE, FRERKISC X DWHRNICHES Lz s Ea® b, &R
BRRREE T T\ HRICHES N b DD B
FH LIV, VEOWTIRA SN CHBEORBEDE L TEOWME, KBZEEL, Ol
DO H AT OB Cii R, KBREHE L. £OWEHITIZE 6 Ndic v — <HF TR
L. WEROWEBELEEO S 2HH R 2L kM H LAROBAO <4 v IciliZk§ 2 #H
FHIOTRY, ZOMOERTTRAE DL TEBRPE—EaEf T EENE A niEnwins &
ARG RS, FOWREBE K, HOWMKRKROREWEECIZ Y 74 ABOWHE &
Av, BwWEalcld/kbic AR ¥ BEXT—2EME T 28 o Tk Z.

COMREFE2RICR L.

#H2E HBAEWNZ)OXRC ST 30, KRORAER

_ W B Lmw & | %Ik | % 100w |
\\\ 3 i B (RF2GE BI10H) a2 A5 1) GRARTESR190D 5 s
W osg 4 BE IR T R T d
% Bt Ljsec | °C Ly/sec ;|  °C L/sec °C
I (BoBFEh - FIREE S =370 m*
Noras 6.1 | 513 | (1.0) 40 | 484 “i”@}fi”im
. Tl L ML a7
I CRBBRO LT | 03 | jo7# 14 | 500 10 | 578 | 4 J+1IN s S=
ICPEAD 30 m2.
111 36 | 725 ﬁ — | = —
v 113 | 16.2 6.1 | 108 | 100 | 120
1v/ — | 381 — — | 173 | 385
v 130 | 128 | 116 | 110 | 156 9.9
v/ _ — — — | 223 | 334
Vi 04 | 187 07 | 160 | 1% 18.0
® %,III;;IV\I VE 49y | crasy 198y | 143y 267 | 12558
VII  CARHUBoE ¢ _ _ 46 =960 m2 ({2 LI
s 29.6 0 | 268 | 453 @?%ﬁvgﬁigi
e e BRI & e % S
VI CRfmon ¢ — — | 40 | 843 | 3y | esa | 11 zimzrfh,
IX (1 oaiime FoHb gk S =360 m?
7 RS Y .
WiE R o q | 534 | 787 | 480 | 680 | 471 | 716 | WA S=300m?
i5D) (fE L, = ofiling 1,
X (AT . %Lﬂgfﬁwﬁﬁﬁ
FIHER D T _ ‘ | ; FoTh ol o Baix
=5 25 | 726 | 918 | 590 | eor | ZOEE HOBEL
¥ & & 96 0 3
# WP B R 55.5 69 68

gk B o B R, F ISR, *r ki Cofd (1)

5 DichH U,
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O OKRTEN T 2R P TH T L OFRLAKEL 7 ATHELNHEEERAER LR
HLTHIRIREREAH L TW3 %5, BAHROSE | mFAECSAc g 1, # NI HEE0HE
LR b HRHRO T4t 78.7° C TH D2z OSMBFIHERS 5k 3 3 Baic it 725° C &
BESMIT LT cdBed28CE | Ao RBRMROMB T 2 & BH 3 2 k%
SKEUERRRRAORSHME T, KRR ~OERZPEEREC LD TKBROE T 2% Lcb O
LRDONZ. zOICE 2z NEBIMBROAKIEEIFE I @ EE I BFAELEOHR, 2k
HC ek 7 fEc BEFD 27 4E 1 A REN S TH DR EBbirs.

FHIERAREOE IX JMAK S WTHERE 19.9cm ONEH Y 5O =0T o) 7k1,500
ce 2 AJUINZK (ki 78.7° C) IKERCHERE L WE Lo 45 53ic 310 ce Uz, HIS,

OEFT O KA B 1% 3.7 ce/m?, see OB ETEREBITON T Wi LRI N2 {HL NI
OKRIZ T 9.4°C, BH# I~2m/sec THD%. 4 [ABICKIEIERE 36° C RZoE A D n
TEERETORSEREIER N EZEE IO AFUEHREBEORITOR kRS
BRoid kg 65.6° C, &5 0° C, Fldify 3 m/sec CERE R 22c0/m’, sec TH DX, JI/KE DOE
BELEHRCHE T2 c L REHETD 248 EROBERUTICRBBNhTH b itoTliE
TESTHZME, B CHKELBRIL, JIoRX ZIAEETFTIRORER N SRy, Fib
e Lk coTLifie Uik H ERMEEORTESEMN S LI THEONS: TOME &
D KltE LTk M OAHEHSHE X 2 TE Lie. TORBBIZE2EPICRL EICE
T EE S=400 m®, AEFIHBRR T B W e AR DT O =030 m®, g iff T4- 1111 S=30 m®, BEFIHEIR
B 1 ERA T S=150m®, F 2@ 3 A H @ S=300 w®, KR §=360m* LRI
Zeo H2FECR LN E TR T LI 25k &, BHECOWTMERSL & K il id
12°~15°C T b B THO I O BHAICENT b 40°C LT Th2m b LOERICET 2 K
Binb, BEREREATE 3. O CRKOmIEE i I Koo B ofifgfn 960 m® s L kD
SEEED KR 65.6° C ettt 22658 2.2 cc/m’y sec F T/ UCHERE & LT 2.1 Lisce 2187%. AR
FHRR IO LT 78.7° C It T 23K %68 3.7 co/m®, sec & AW T 2855 & 55 1 @1k 0.6 L/sec,
#2E, #3EE 1.1 Lisec & RiEO%.

LSHRAE OISR G SHRE ~WEAT 2 Bk &% Vi, HBRELSHHT 2ER KE
¥ Vs, HBREOH TS Ol T 27/KEK L CRREOKEEL Vo, JIORK M SHERET
ZKEE Ve ETHE ‘

Vi= Vst Vo=V 3
k5 BERED 5.

EIREHE2EAO Vet Vi O & RICl~7e Ve O & % (3) IC AILTHTFA b B
LakB Va kR BRTH 2. LAHR, By Lcb e ) KoBREAn
THIF D BEBH T 2 KEK LR OKE LK. 5§ 3 EPEIMN OB AR BRI
LB EOHKETD S,



32 HE E R B KB

BIE im?“akfé@iiﬁ"r‘ﬁx LB T 2 KEK K CEROKEDOHEEE

B m moa | BlE WA | BIULE W &
(BRGELLAION) CRA2T4E2A5H ) (RR2T4E3 AL )
o L/sec L/sec L/sec
Vi (% % A 5] 24.9 19.8 267
Vo (3 F i) 27 (2. 32 (2.1 32 (2.1
Vs G e B — (53.4) 72.5 (48.0) 59.0 (47.0)
Vi Qb TF iy o @B —~ (30.6) 55.9 (30.3) 35.5 (22.4)
[HE oW B — 26.1 13.1
x i ) 18.2] 17.0)
17( o y I 30.6 II.GJ 29.8 5'41 22.4

ARFN 13~16 SEEHETHAIC T O Twdk, A, FAHEEOMERRC L VTHREA
DR EOHAMBRTFORR S » 7 kT 2 HHEE IR FERET30~35 Lisce tdO%. B2
ILBEOBIEIC 35\ Tk 54~T3 Ljsec THE LA MEBHML T3, LhdHEOHER I
KRLUZEER b hDlec & BT EE OZEEHC I\ THIR B O FRHICHE 3 £ 5 2 KEIc
FEFIHRR, RHBROTH 6 OKRLE R CEBROBHESHML 2L 5KCBONIZOTHS. ¢
N N EREOHSCHE THOX.

RICHBRBOHTHSHN T 2888 HOBMARHERELTH L 5. HLzcz TREERO°
CCxREE LCHoRELY VI L LTS cUZ SHOBAC H W TRKENRE A EOTK
3D CHBICERR D TH 2. EOTeOfRIKCH LT OBz A X ~TREWC E
REEIRETHS.

TTH TR SHBREON~ETHWIEHE M 2R 2. WE RGN ARHS Jilic ko
THREICGES C FNZHE L by, HWREOA O SERE LTHE LAME % by ) OEH
SHERLRBEI~OMMRETRONIHAEEL b L THUE, HTFHLS/~HEE N2 3B ik
KATEZ BiL3.

ha=hs+ha— b C))
L2, IOmEH SRR IC AR OB E L 20 CMEETEK P HE N2 HE k2
BRI
he=KS (6~0.) )
Thz b 3. K@ﬁﬁﬁ‘—a‘tf%ﬁfﬁﬁg’;m g aWsy —gi— =9.1%10~% em/min=1.52 x 10~ e, sec G p,
¢ RKAKOBE, WHTHD. SHIIORNHE, O il 0 RARTS 5.
LHAIKD 7K & 0 (Ift.flﬂ(ﬁ't ROBEE 0s &3

6) WEEH; :ﬁ:%%ﬁ%mﬁwf,%k%ﬁ%ﬂ?ﬂ%ﬁ%2(%ﬂ2”ﬁ,%.
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h=V16;, hs=Vs60; 6
TdH 5.

SWHEORELE2 PR TR LTRAKBRE 2R LeAKOMELEE, &
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2. Thermal Activity of the Jigokudani Valley in
Nohoribetsu, Hokkaido, during the Period
from Nov., 1951 to March, 1952.

By Takaharu FUKUTOMI and Tadaharu FUJIKI
(Department of Geophysics, Faculty of Science.)

After several ycars’ interval of comparatively less activity, the Jigokudani Valley in
the Nohoribetsu hot spring region, Hokkaidd, being an old explosion crater of the Kuttara
Voleano, recovered its activity in May 1951, and has continued its activity during about 2
years. Many fumaroles and hot springs newly spouted out in the western part of the valley
as shown by the black circles in Fig. 1. The underground temperature at 1 m depth of the
“trepang” shaped hill of about 110m x 40m, which forms the western wall of the valley and was
formerly covered by trecs and grasses, increased to values of more than 90° C. The activity
attained its maximum in Jan. 1952. Fig. 2 is a photo. of Shéwa-Jigoku, which was the most
active orifice, taken on Jaun. 26 th.

In Nov., 1951, Feb. and March, 1952, the writers had opportunitics of investigating the



40 OEFEBB KRB X

distribution of underground temperature at 1 m depth in the valley, the time variation of the
underground temperature at some places, besides measuring temperatures, evaporations and
discharges at several parts of the streamlets which flow into and flow out of the Jigokudani
Valley, connecting the orifices of hot water and of vapour.

The results of those investigations are briefly summarized as follows:

1) High temperature region of more than 90° C in the geographical distribution of
the underground temperature at 1 m depth (Fig. 4) shows a band shape of about 120m
breadth and about 440m length, cutting through the central part of the va]]ey. At the
clongation of about 2.7 km in the length (N 78° E), there exists tho old crater of the Kutt-
ara Volcano.  The horizontal temperature gradients at the margin of the high tempera-
ture region of more than 90° C are very large compared with those at the central part of
the region, and also it was noted that temperatures in the high temperature region did not
depend upon the topography, especially on the height. These facts may perhaps indicate that
a crack exists in the base rock beneath the high temperature region paralleling its long axis,
and that vapour of high temperature may be cjected through the crack.

2) Total water contents ¥y as hot water and vapour and total heat quantities H which
were discharged from the deep into the valley were estimated respectively as 35~55 Lsec
(8,000~5,000 tons/day), 0.7 x 10"~1.1 x 107 cal/sce (0.6 x 10 ~1.0 x 10" cal/day ; equivalent to
the heat quantities of 120~200 tons of coal per day). For the period of activity of about
one and half years, the heat quantities may be summed up to about 4.4 x 10" cal. The water
contents and the heat quantities discharged from the O-jigoku and the Showa-jigoku were
also estimated as shown in Table 3 and 4.

3) It scems reasonable to conclude that the origin of the heat and the water in the
deep might be liquid water at a temperature of 200~270°C, of discharge 31~55 I./sec.
When this water ascends to the depth of 16~50 Atomospheric Pressures, it begins to boil
and becomes mixed with its. vapour. ¢ By further ascending fo the comparatively shallow
depth of 5~10 Atom. Press, the principal part of the liquid water (30~45 Lfscc) of temp.
150°~180° C is separated into two branches for O-jigoku and Shéwa-jigoku, and the residual
vapour containing such gases as SO; and H:S ascends through the above-mentioned crack
to the high temperature region in the valley, giving heat to the superficial ground layer. In
the small explosion of Showa-jigoku which happened at the end of Jan.,, 1952, the pressure
and the temperature immediately before the explosion were estimated respectively, from the

maximum cjection distance of pebbles, as 5~6 Atom. Press. and 150°~160° C as mentioned
in chapter II. This value coincides with the supposed underground structure mentioned
above.

4) 1t is known that the Jigokudani Valley has repeatedly shown remarkable changes
of activity since about 1880. No such changes of activity on a large scale have been
observed, so far as the writers are aware, in any other hot spring region in Japan.  The
phenomena are rather similar to voleanic activity.  Taking into consideration these facts
and that the source of the heat and the water, as mentioned above, is a body of liquid
water of high temperature, the present writers incline to the opinion that the activity of
Jigokudani Valley may be in an intermeadiate stage between that of an active voleano and
that of a “normal”’ hot-spring.




