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FEAEKIUO WA RT, 1986FE12A LI IEAE Lic SO I{KIZOWT, D
Fed iRz L, UTOTFARRET S, FEREKUOIIEILEOMT I, 3
5km DERC< /<1 E ) AEIET A, 198611 A o IUEWE A LS BIEA T, <
FeREYOEINBED, Fohbwr/wiikR L. ToBFREARKILUTIE
< DBRAHEFTL, F0X 5 kR T T, 128 MO /NIK AT A Lic, =7/ <0%R
3, KERRZEREY oL D, AT 7<0ENRET e T, KEKORILLELET
%. 19874811 H 16 H ONLARCIE, f2WiTENAMm U, KESoRE, Blhe, X
e s 5 OERINER Ui, KEXOFE, BB, KILERT)E &5,
EARER SN IcKRELAOE E v, W EMAOBILERL L. TORRE -
KESER, R, Bk &N T 2 EEvR o TRE >, —7, 19865£12/718
g & 19874E11 A 18 H LK TIE, = 7= DBIB DI Ulc KN D22, AT
ZETHE L. IBKOPIRICE » Tnle~ 71, 3 ED/NF K CRIEHICITIZ
W UTe. AP, 19874118 18H oWk D & XAUR ST T, oI, KikER
oo T F=E ) OEFEARCER, EXENAOBRILHRETER, R RZE
IEEdteb L.

L & L & [

1986411 A 16 AR F o 7o R KILNTK L, JRl M N Ao K B3 PSR O T
BT, D CEREEERY R L. Thbh, BF=EILEK R HENH O A
BERDSAML, FREET, AT IR TEHRBEEAARE L. L0k, 1987
EFRE T, SHONEABRE o7z, ThE TOMEHRETHHERY, SEIOTLKIL,
191245—19144F L1950 —19514E DI & 72 6.8, FPEIBI UK & ALEST bhb. L
L, SR EWK BH AT 50 sEcovRon, M2LEYKRD Hkfichotcz & (R
K, 1963) /e Eh b, [AEOEIN BRSPS, WTTHE-ITIIEDZXE AL BHEL S % &
57s, KEBMKTHATEEDS, B2 S5EHSh T,

L EO—EOEKEIRT S LT, RPOWNTIK & 2 8 Hoglh Bk O F AR
RT3 2 L1, AP OMBEETSH Y, TheoWTUREHS B0~ (OFH,
1987c, JRmfl, 1988). FIMfIC, W o7 SEIO/NEKOERAEESL & &3, HK
ORI EELS Y 52 5. ARXTIZ, b 3EONEKN, BP0 2 EoNkE ¥
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DX eBMiE b B, BN E D X5 Al CRAE Lieh i Loy, 1987T4RiIc k.
HIEREIABR LIS EMnbATYE, KIEHAKE Lo E 5 0%, HERcIizmEc
e T, —IOBKOGEEIIEINZ, Lo B TUL-LK D EVALNERDHD
A5, =7, BRA CRREEOKR Ak, MBS L T, SHxkid
L5HAREDOMAC LR ONDIEA S . LUk, SO KINEDZ TN 5k
TLHELOITTHS.

2. MROEELEH

Table 11z 5 BIOMIKDEHAE T L% . REDOIUTEAR K & 2 5 H ofh HY K OBEHE
Wpieo BETY ik, TN (1987) LammE - fib (1987) %ML Lcd D THhHs. o 2@ED
MK E BT 5 5 — 21340, FOHMERIVCERT —& — « Vv — A3, b (1988)
it 3~BE H OB KT DWW T OB F X OPRETIE, KUKl ss «
TSRO X 5. MREEO BRI vz, i, BHEKCHNBEGRES?, T8
R~y 2T =B E S REIZIESWT WS, RS SA B &, SEER LB K
13, WO 2EDOWREHNT, BEAEERTEDL XS /BB THS.

SRINTEA Ko TR4d Ui o WENEK OWhcid, 1986457 A2 5 KILMEM T 2%
L, 10 K2 BRUKERT ClRilifMinc e - 7 GET, 1987). fiic, 24, KL A,
BRI OIE A, BKITCZFILETCRE I T2y, hiEEIns, £Bc#HEc
Hotc GRE, 1987a). Z DINEBAKOERX, [HKROERLE HiFLo 10m?® ik
I AR T, 4 BECE ZEILEA AT -GN, 1987). HEwsH & e
EheT, WATIOITE LN T, RGP ER L.

2B oS BWTACCIE, 2RI D, H AT AR RN I L WHTEIE T s
o), WEEHUR AT S e (LR, 1987; H:m, 1987c). #hEmLKIL, A AT
FHRO—EBIITHEHIC T T, BAknFle o W iadibAR- e, w17 5osticy C
kaFEol »ie (U, w=iE, 1987). i BULK OBt LENRT, IWETHIER
Ry A B E D, S E K bONHIZNRISRE LB LB R Zlh Bk
HBRIA U CHME 70 &, HIEBIEEALIbN LM HINc o, e LT, Briikick

Table 1. Characteristics of 1986—1987 eruptions of Izu-Oshima Volcano.

Phase (Time, Place) Lava Scoria Crater Explo- Seismic. Tremor Deformation
kton  kton sion at Sum. precurs.

1(Nov. 15-19,86; Sum) 30,000 1,000 Gen. A None Little E to C NW subside

2(Nov. 21-23,86; Fis) 20,000 20,000 Gen. B,C Intense Some E Dominant
3(Dec. 18, 86; Sum) 0 2 Dep. 10m Observ. Little E to C Insignif.
4(Nov. 16, 87; Sum) 0 10 Dep. 10m Observ. Dominant E, C  Insignif.
5(Nov. 18, 87; Sum) 0 1 Dep. 150m None Some C NW uplift

Place: Sum=Summit crater; Fis=Fissure craters.
Crater: Gen=Generate new craters; Dep=Depression on the crater floor.
Tremor: E=Episodic; C=Continuous.
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BHERGMEF S -7 (W, 1987). 2EIOMAZIE S A KU L b, ED
PSR & FETIT, ZERCiAY 50 em 12 L3R5 B A RS his (ZH, 1EE,
1987).

oW B KO LE Az, 3EROMANLTICRE L. Zhul, BT
5/NEK G, FONNCHE 2 B, SUEEIIABN S e, KIUMERENS, A —A
Rk U3, 1987 4R 1 A5 bECEI LA 7. KIUEEENT, RERCIRM 2R Lk
T, 28 & 8 Ak —Melii B e 5t E A, R 2 D, WMENRIERD Xk
F B LS RRERUNBES, IWECE D D iED . IWTUHEOREL L EEuL, HE%S
DELAEALY, &kl LCilikrsiid. TAE-OEKEH LB, HEAL
IR P EERC L D F et TIAI6ECIE, DWICEEE & & i 4 2 H ONEK AR
ottt ZTOBINC, BEEFACe ), HWE, WA bR TERIERCEL
Tt Fie, BEAUL, TesHle bR, IRKkneZmc s b F S oBRE > <
S T\ie, TOMKD 2 BRI, FOWE,»SEEREA - GEHOMK) 23, B

TRRD bhieh iz, ho 2Ok O®, KIERINIEE2EI L, EOM
BEDHL ZEEETEIES2

R OIITEE K & 2R R BT, Frelo koL bh, LohbEEnE
EeAR Y THAEH L. e, SERUBO/NNEKTIE, BETELREEbIL T
IWTEDIRK 0T, [MEEAEMMcHEA R (Table 1), fadux, 3EROHADINZL, b
FTHREE - Tuiedd, D bh2 X5 Tlicolcdly, TOEAKOHETHS. IH
Koo v Ewikisot, HEBELIENO BRKESKEKETS. RIHcvx
i, 10m o, IHAkOoERE 2~5X10°m® G L Chufl, 1987), < 7<of
IR & 50~130 Htichieh. T iuvkibIncil Shic klmgidp o (Table 1)
LHANB &, SEOHKDSH LT, HH LR 1,000 FRIEDO~ 7 <23, HTF L
foz e s, AL, IBKONRT Tl IR T Wt T 550 Th B0, 1H
KADORIBIE, MARNCEND S - RS BEETE v, L L, g EmEL
Tz &%, FHMOBRETAETE T L bR T &2 bART, 2L, FHEO
FEER LD T W EREL b, f£oT, SERMBOMADERL, LX) <=
OWRTH -l EFERMTES. 2D &1L, PO 2EOHLKA, <7 <=DHitic k- T
OERCIhDE, HBERHZREZLETHS.

Ak pofERUMe, < 7/<0fRE2RT 7 -2 & LT, MAORENSS. 19864127
L19874E 3 A i s hic T NE & g+ 5 &, =ZRINEME Tk 50 pgal, Z o F0
DH AT TR 20 pgal DB E O AEIN S hie GAUARSFHEDIG, dtigd
REEFZEFR, 1988). o, Mt LAWMEOHICS - 7o, WMHZELEE
MAOELMTHE T2 2 B TERW. (£ T, BHHlZhCAOTENEL, <7<k
BEXIET 2 X 57, BROWAERERTS EMRINSG.

3 B R Ok A X By, FEAKILOEEN, 44 & LTCitiMbicids
STl &h, EEL LS GrEfl, 1988). KEF-CHEREKILETIHT O ks
B X hid, #ih BEAOIAENERY & LINFIFR L CWcEY, AZE- TEoH
WO Uic, Fio, ELMERESHGTIEA O DR LG g, Ak chtiok
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IR UK OHIRZET) 2, IRME R w525, LER S blos THEE L. kilg
e LT, RO 2EDOEANFHLENTSHY, FhUBIL, WhiE, chbomgk
THECREHDOD LR E L. BRRoR L 51, FoEfag, ~ 7/ ~0Biet
53D THote. —J, KENEIZ IS E, ZFEIUEEF0 B, 198645128 Lk, A
FH lem < DR CHEE T2 HIT Tuvie GRITRSTERISERT, 1988). = ok
b, 2/ ~OBBEHINT LD LM TEETHA.

DX 5w, 3EAUROEKL, KIUNETNAete: LTikiHbL, <27 <o#En
WerhCRE L. —T5 T, IWWTEMEE, KIUEMD), WRIESHRE»54RT, =ZFEILE
DOKIFETD, &4 OPNEKONIC FRIELcZ ELEE VL. Ll, FoiESt
L, D TR DO Th-Te. TREWRIGRT O, 45 H oAk HiTcBN s
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Fig. 1. Hypocenters of microearthquakes prior to the fourth eruption on November
16, 1987. Earthquakes in relatively calm periods with little volcanic tremor
activity were picked up for hypocenter determination.
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R lUIEORRSfich s (Fig. 1; uffh, HEEHS). miuk, ZFRUTHOH
THRELRLTE D, HAOEEFORIMZOLLSTT 5. HX L, LE,S 400m~500 m
DEBCREIRTWS. —HORAOR & LTBbh e kIIEHTIS, ZRIUEET O
BWHS, &4 1km §ign e h DB ETN Do e & HEEhTws (T, 1987;
TN, JFE, HREEER). ok, 45RO I~N2E AT S, RIS JOR
T, EWMAOWABIME LI &2, WIEHERO Bilic X > THLEARIhTW3
IR TGS - TR RETEEED . ToffRil—%ycikicws, ZFRio <
BUWITS T, BRELAR D -7ELTL X,

3. YUEBHDKILEE

1986411 F M Fe2k Lz 5 @ oomgk (Table 1) Py, &R0 2E T~ 7/ <0 A
NED, MR ERNSECER Lic. —7, %0 3 o ko, ~ 7~k
BYAT AT, = 7<OWHEMNEAT W = 7= ONRE &K O Btk B Wit
L, ~/<OBENBKERIT LT, CLAUHNTES. < 7/ ~ERille, —K&
DL TN ET A0 R Wb idie, = /OB LRIGELT, T TEDX
5 BT T Aok, MR, KIUEMEI Y, BT 5 KIUEHORRE &G TH
=T 5.

4 15 B oWk, MREDFFZCERIL LD &b, ~ 7 <R o XIUTETD
e, KEEE (b o E—BRINCIE, KIUZAE VI RERESH DS, TORITORIBLIEAK
HER DT, HLERGLTVAHBORG L EDT, 22 TAERE IS ERTD) B8
TERBHEICI - T e 2 EXTFHERS. 22T, <7 ~ERIoKIET ORI
KIERT, Fhuk, <7=OENNEATHIDREET S v RRAPTCENS.
Tig. 2 1t, coOEFLORBEFERRNTT.

= VREEML S BAREROR, TIobHLEMER, —ITRE L ENORE LT
%, Lvl, S CHMERT2 L5 7%, T 1km DEROENTIE, <7 <~0D KK
SOEMET, (FEMCA L THnL, Henry oM 2 ki3 (FlzX, BURN-
HAM, 1979). ERIEREBEC £0KET 50, EAMCRzoRERIERL S 5.
KENTERD ELT, 10MPa 0FE ) (BT 400m w/GTaET) Aiibhs &,
T LTH 1% ORBEGD < 7 <fciEir 2. < 7 < KRS il LRI CTED
RTFARE, B O RS akERE, = 27=nbRIBERhTHiET 5. KOBERST
374.1°C, 21.85MPa 7co>, 10MPa BIEEQES T, KIXEMHTHE L, KEZOERE
WBEEENCREAT 2. #-T, KEZOGEE, Ticbbiaa, »ich oFTHIn%E
5.

KEEDR= 7= bR 2R E LT, BIEORTLIFZ L6005, EEIT,
KIEK DM BRTREC R VKRE L. Lo L, BENRTAS &, <7 ~<hbifdh
AIHL, $5—FHola & LTEHEXIERLTWAKY, = 7/<=hbiHEh5. T
b, B~ 2= ET 5530, B Onkeky, SHok#ESKs. L
2L, o TCHET 2P EREO KILEHOFRT, RIECETAEE e fkEl2 - Lic
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Fig. 2. Schematic volcanic processes associated with the magma drain-
back. The drain-back makes cavity in some shallow part of the
vent, and simultaneously lowers magma pressure to bubble vapor in
the deeper part. The generated vapor ascends to the surface, pro-
ducing vibrations observed as volcanic tremors. The vapor flow car-
ries heat upward and elevates temperature in the shallower part of
the volcano. Some vapor accumulates in the shallow cavity and in-
creases its volume and pressure. High vapor pressure enhances
seismic and fumarolic activity, and finally results in an explosive
eruption.

ERFEZ bhisv. TOMBEOCE D, 3R E 4R OBk RS, WTEK
A2 BERLBNCHH Licb o &, AR UERERY & b, Bt T7hbs
BEETOBELZ RSN & ThD (I, 1987; KUK FAIHE « o B
2P, F2ficoc X s, WAMIOBER L LALF Lc:EZErbhs L,
GHBCEAF R RIETH D, e, FERRNME L L b sEarssoT, 4
12 B oMLK RN KILE T2 RN e A 2270003, BEELA O B L4 5 Hhism
L.

T, Fig. 2 o7 2 lvT, =27~ BENED LS e iR v L b v hE
L&, =7=k, WTFCTRIOHEICESIPN L THHTE LEEL LRSS, FOhi
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h DERI, EENEROF T, BHICEESh CER UNECHEESEAS. &
D LS~ 7=k, B (GRS LCHTT 5 ~ 7~ OIE MO B2 - ke
TG, ENOWLEECS. ~7~n, HAHMECEEZCEES AT TH, TOR
ST H A, HLY DB ERWITAOERF X b b RETIE, R EIOWD
NEED. JENOEMNE, BF A TWLRESKEREE S, FHELCKEIL, BN
XY=/ =k LATA. Z0X5 BABEIORE, LABERT, Mbaoliiick i
T HIREN, KIUEMIIcH S EHFEL I 5. KIUERORBEROEINLLT, &
EOFERBOE AT, FiE & KEKOBENL, WEHETO 1km X HEWHH5ToOR
B & .

KEZKO—, BB kG ERomficicz ), orbTic#lh BRvic BEA L
T, BMRE LT Rk Elis. KEKOEFC O NT, ZHOEKK LA %25, K
ZOENLFE > T L. = Z7<OFEATAY, 2FEMMCRZ OENNERD Lish b,
KE B OZHCRIMNCENNE T 501, KEKABITADTHSE. [IEOEE
i, ENCHRET 50T, RELLHEELY b, LABCHERTS L E20kh, Kk
KOUBUIKREL Ieh. ERoMP g T, EFHE FERmoR R LE 0T, &
HWozF<cix, RFPCENRNNREICR S & FillEhb.

KELOEE VX, AHEOERRPEHEL, FToOdigE Uiing MEr Bty
5. KEZENMBIETHIA LT, DWIZIHKRO—R & BRI B Licon, 4JEB D
NBRTHoTEH LB, ZORUKRRZIE, KILEBE OB L T, KER
I L, EEPHECIEENEE o700 EMIRE N5, WEOHEImMCE, K
EINERE L LTI T, B RETIHRL D -eidr ). BEFAHAKOEEDT
HWCRTE L-Tvde (Fig. 1) 3, Z5AOA E KBEKEORNS, HARETTREETY
Tl ERRYET A, ok, TOMK TR TEE LCBEROBRE, FLWHRED
TEHRZERD BIv T, ik, o AIRK AT AT 2 EC Bk T3
BTHb, < /DR EKERZOEF L, TIIEBOKE TR o &FE L 5.

KELKD BT —FfC R EE0 T, IUHOERWHSE, KD T bEidh e
Boemilicie s, ERPHOEE, o X 5k WEOEERLY, ToRATHAHS. —
F, T ERBROEGEEHE LD E, AL, BRORMELEY, v~ ~ofREY I
AT 5. ADMHIFE & LTSN fURoidg, cok sk cgoic~s
< HBBORFEETELTIIFTHD. i, <27/ <0BB Lok, WRLTHEN
LR ok & UCERi s e,

OIS LT, HIfiCONCBIIOHEL, <7/~ KEKORE LB
B, T3 5—HogfRte LT, HWT52 RN TES.

4. KEXOBE & KILERE)

KU T o FEA R, E2LHEEASH Y (TH, 1985), SEFERETHREL
i BILCh, RRA SRS S Tws (g, 1987; Hm, 1987h). Ui
U, SRMEECE R Y 2 TRIREN LG LB © &0, HRME) O SRR R T



190 FFEFY] o IR « LT

B TH S & LicEn b, ME1DOHMETE, REOFACEE L TW5 2 LikhE
[ Vs AN

KIWFET) @ B535 Witk ik, ~27<& KER (KWFA) 23555, coeFir
(Fig. 2) CREKOEE XM LIEAE, RDFEOEXTHS. RAOWLKAT N
ShicHBhd, ThUBOBKCET LML, RFES 1kn iignFh e
BHote (L, 1987; BN, @, TR, L~ 7 ~8328 KIUE#MTo R4
Bibt2 525 L, FANMTRBVWES T TCREINLMNHEMCTER. KERID
TR 2 DA, REOFEBRES THS. = r/=orhokit, T EEHT O
ZOBfAFNC e B EE ZTH v L, £D X5 REENT oROEBERARI LT, KEZD

RIS B L E 2 T X

KRESK A KT O AL T5 HHITd, TFREEoREFETS Hrss (F
i, 1987) 73, ZoEFATE, ~/~REOKEZ L E D LT TE. ~ 7 =0 bKE
INFEAET D&M, BoXfcl s, </~ BES RS, —F, HTFK
T ERKINERTNE AT S D13, Th2XBELRE15THS. bEONEK (Table 1) o
WTFhDEEd, BMAKOKT RS, KIUEMENIELT 52, FBAEERYFH L ZL
S®Tz. BRERET D &, TORLBLRIBI DT . iy, MKl <7
TOENVIETHO, B LAMKLDT, TORDITARRFEIEI MR, <~ 7/ ~<ho
KREZOBEATUREA B Db E W5 3L, O THATHS.

Lo L, BREROHEZY, <27 <RBEDOKERT, £TrxEnkvwhimnc & di
WTHhB. TOZ LY, WHKROESLHMN, BRI BE IR b5
5. BRI AGRE O TR EVHYEERTWT, =7/~~~ RIRoKE
KPEA T DBEM ST, BKBERYEZ LTWS. HErERMCREL 2 2 & 138
MLV, BEBL, HETEMRICES L TwW3 KEKOTE LTS, MnbAD
ZARLDTHAS. MEBAETOMEBINC X, 450 ok, WEhoKE
NIRTE A D FEEEDHIIN Uiead CRILE R Talifs & - TR RBMEER), oy, ~
7=REDOKEZO LD B E G, BTN L 2R

KIEKDOFEBEBT A, BAEINCED X5 el IR 2 FE X2 0h ki &
HhFci, BEMiEd S T A0BRE, BT — 2 BN LETHD, *+
L, FKRXOWMIHEY Z 2 Twad. BEIBENIh 205D ARAT — 2 AT, [k
ORI BRARENELRD Z B L. 22T, =7/ ~hikts5E0
Feins T ERMTS O T FHEEIEL, £ »E LA KIEREC R ET 5
L, BeBoTsI i,

EC, SEHDEONIK TR, RIS 5 KUEMEC, D THEBT N g
RS h. MlofEEHELT, SEECHflEloRg e, BERRo LO1RRS
NicDTHS. WEMZELNTO D ENEE ORES (Efl, 1987; LiEpy, 47,
1987) % Fig. 3 wigitds. ok, GHiED HEAMS SP) thsn, Fh
ik, 300MEE X D EWHRIZEMIZ/ L L, BIE—EOREYL D, o g,
KIUPER TN, -~y ORI 2 FA Ued s, MEho RGBT DR A o — 4T,
ADMOBCHEN e EWE L5 LT3, Land, ZHoEy, FENE &Lkl
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Fig. 3. Volumetric strain change associated with episodic volcanic tremors. The
strain is of a short period component, and expansive upward. The rectangle for
each event shows the amplitude and duration on the seismological record of the
tremor. Two examples of the strain measurements on January 12 and 22, 1987
contain initial expansive and contractive steps, respectively. Typical seismological
records measured near the northwestern edge of the caldera floor are also given.

o PlzE, wbhEnborour, 1 B2 oMo AR, 1 228 of Ciifi
ZOF TN, &0 2F DTz, WS LoRBOWEHIC L ZrEbh b, T
fodob, EENY, HBOFAERN GIRE) WACEA TV, AREEDOIL L AV A
ZOFECT & 5eie- i s, SRILAZoFfoMsENEscd, Whiy o
EOMRBIE RS X5l 7e (FEI, 1988),

HRBOLET &+ o %, TICEARTHNS eI, ML < OhDEfz,
Fig. 4 wiebNTx3 (kLiERN, I, 1987), ZHoiFx, Mo, fEie &bl
Hicloo TWT, FIio L 023, iz, ETHMCS %2 KGR L b Tk, EEE
CRBE, ORI TE, BMsEd#ELed Lk, WOLMURK- Tnd,
ﬁmﬁﬁhéﬁ WHOEFOMSTHLDEN FEEL, DWiILlE, fE 0% A

, WEORD Bsr o, WU, KRB o E LT, &k LT
M,Wﬁ%kmk@@b@%totmL,xJ@M@kﬁﬂém&# W ofRMm%
KELLTEL,

HREEHE, SFREUEOIILES 4.5km ofE, @ F 106m oFE Skt Tn
Do KILEEBINTILTEE T OWmED, THMBTREL TV T, AKEE DM
1, MIRAECERY & oEE, TofRofis ERIET 5, ToBaiiy, HRRE
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Fig. 4. Evolution of the volumetric strain change associated with episodic voleanic
tremors. The strain is of a short period component, and expansive upward.
The rectangle for each event shows the amplitude and duration on the seismo-
logical record of the tremor. In earlier stages (Nos. 1to 3), an expansive step
arose at the onset of the tremor, and gradually returned to normal level dur-
ing the intermittent period before the next event. In later stages (Nos. 8-10),
a tremor had a sharp initial contraction, even if the overall shift was still of

expansion.

DOFRPFERE, KILEMT2, 2fE U QMR ER T, Ao RES = E 2R L
TWwb. KIUEMEBIOFER, =27/ =hbKEE R B BRENEEE520T, =0
I, KEKSW TSR eFEr), GRREEINEL Lo r@Rshs., —
F, BRI X KEKOEERINLE L, B, KERE < S~k Sbhe g
BRio HIMLAET > 5. 19874 1 EELE:, AREOLIN, HADEUMLLIAE 5
Twb (Fig. 4) 2%, Thiz, COX5RERTRILDEAS. HAD LM &
HCREMIND O, KEBEKCHETH <72 MILTEbhs 2 iz X b, ENHENS,
FTRCEFERTLEI LD THS 5. LrL, ZOPEOERE LT, EROKESE
12, EACMERSE I T, EAiET s~ /D V=Lt SO E DR
w0 hiehih, KRESER, RIS LS8 T -0, AEBfEARE
SLOEM S, SFRINENS, BAMEEOERIH NI IR E S vy EL, Zokse
ExbE, —~EOBHIDL.

Ll, HiBRIFEETHS. KEITOND X5, WHETCSMTS~ 7/ ~DE
TN, FERERESOM TCEETS <7< E e, BAHIELS b L. HEE, Xk
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HIHERERC M S BRI OSTIL, ~ 7 =X 0 hb0FE LRI cELTLLEbhS &
5ThsH. HMHETI <7/ ~EE D OWEELCHB DT, AEEOME, 4L~
RIEEYDDEDEMEMNET S, L, WEEHR~ /=L E bR ETIZEAL R
5 &, TAREDER, KIWEETIORETETENNRS L, ThiTolkiE
I ZTRSTC, BRCRENNIMA R s fc s binied. bo MR E LT, %
TFAEW & ~ 7<% OWFD, WSEINcFhEROR 542 LT, HHREE Lk
LFREELH L. Wihiee X, Thll EuiEthd2ids 2 iedrld, TR ERmnE
HBIETH .

5. b EIDMEKDFEHRE

W, WAL SH O X b, SEo—Ho kI UETL S Lic~ 7 =i, 4
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{a)  SUMMIT ERUPTION (b) FISSURE ERUPTION

Fig. 5. Model of the summit eruption (a) and the fissure eruption (b) in Novem-
ber, 1986. The magma reservoir was situated at a depth of about 5km below
the northwestern flank of Izu-Oshima voleano. Prior to the eruptions, magma
had ascended from the magma reservoir to the summit crater in a well-
developed vent, and also penetrated into some interstitial space distributed
between the summit crater and the magma reservoir. The first eruption at
crator A on the summit was caused by an enhanced compressive stress on
the magma reservoir and the resultant upwelling of substantial magma. In
the second eruption, the stress concentration induced fracturing, and the
penetrated magma explosively effused with bubbling along newly generated
fissures B and C.
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(b)

PRESSURE
SUDDENLY INCREASED

(c)

Fig. 6. Model of the latter three eruptions during magma drain-back. In the
third eruption on December 18, 1986, the cavity that had been previously
made in the vent was crushed so that an explosion was mechanically induced
at crater A (a). For a long precursory period before the fourth eruption
on November 16, 1987, the vapor pressure in the cavity was gradually in-
creased until it led to an explosive eruption (b). The fifth eruption had a
large gravitational sliding of magma into deeper vents, which abruptly in-
creased pressure of the magma reservoir (c).
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Fig. 7. Changes of tilt (a) and volumetric strain (b) in the fifth eruption on
November 18, 1987. All these data are best fit to a sudden volume expansion
of 1.3x10°m® in the magma reservoir at the depth of 4 km below a north-
western point X on the flank of the voleano. The volume expansion is con-
sidered to reflect an abrupt pressure increase of the magma reservoir corre-
sponding to a large gravitational sliding of magma in this eruption.
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Model of Volcanic Activity Associated with Magma Drain-back
—Implication for Eruptions of Izu-Oshima
Volcano after December, 1986—

Yoshiaki IDA, Koshun YAMAOKA and Hidefumi WATANABE

Earthquake Research Institute

The five eruptions of Izu-Oshima volcano from November, 1986 through November,
1987 are modeled, based on the data of eruptive, seismic, fumarolic and other activities
of the voleano, as follows. There was a magma reservoir at a depth of about 5km below
the northwestern flank of Izu-Oshima volecano. The first eruption at the Mihara summit
crater and the second along the fissures were caused by dominant upwelling of magma.
Following these major eruptions in November, 1986, three small eruptions took place at
the summit crater under the circumstances that magma was draining back to a deeper
vent. Generally the drain-back of magma makes a cavity in the vent and vapor bubbles
in magma due to decreased magma pressure. Ascending vapor produces vibrations ob-
served as volcanic tremors, and carries heat upward. Some part of the vapor accumlates
in the shallow cavity and increases its volume and pressure, even if the overall magma
pressure is lowered steadily. For a long precursory period before the fourth eruption
on November 16, 1987, the vapor pressure in the cavity was increased little by little
and enhanced seismic and fumarolic activities in and around the summit crater. Criti-
cally high vapor pressure finally led to this explosive eruption. In the third eruption
on December 18, 1986 and in the fifth on November 18, 1987, some cavity was crushed
so that overlying magma slid down quickly into a deeper vent, ejecting a little volcanic
material out of the crater mechanically. In particular, the fifth eruption had substantial
magma drain back from the isolated pit crater to the vent so that an abrupt pressure
increase was transmitted through the vent to the magma reservoir and produced a
systematic change of tilt and volumetric strain in and around Izu-Oshima island.



