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Notes on the 1888 Phreatic Explosion at Bandai Volcano

(1) The Re-examination of the Location of Explosive Source and Direction of Outbursts

Hiroyuki Hamacucir™ and Sadato Ueki™*

The 1888 phreatic explosion of the Bandai volcano, northeastern Japan, has not been completely explained as yet.
The statements and interpretations in the leading article of Sekiya and Kikuchi (1890) were mainly based on
circumstantial evidence collected by eyewitnesses including the authors and local residents as well as by the survey of
collapsed crater. The inference of the authors that the hydrothermal fluid might be located beneath Kobandai-san has not
been examined or verified as yet.

We attempted to qualitatively validate this inference by considering a simple physical model with a pressurized
spherical cavity within an elastic half space. The underground model parameters were deduced from currently observed
three-dimensional velocity structure underneath the volcano as well as from recent volcano-seismic information. We
evaluated the spatial distributions of the maximum tensional stresses along the free surface as well as along the
circumference of the cavity. We assumed that when the tensile stress exceeds the tensile strength of the host rock,
tensional fractures would form, and consequently, hydrothermal liquid would escape from the cavity.

Detailed comparisons of the numerical evaluation with the reported observations by Sekiya and Kikuchi (1890) and
others confirmed that the explosive source was not located beneath Kobandai-san (the collapsed mountain) but beneath
the Numano-taira (the old crater). This result provides counter-evidence for Sekiya and Kikuchi's inference and is
contrary to the popular belief motivated by their inference.

Key words : Phreatic explosion, Bandai volcano, Explosion crater, Bulge structure, Directed outburst
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Fig. 1.

Photograph-based sketch of the horseshoe-shaped crater as seen from the north, three weeks after the eruption and at

a distance of 9 km. The original photograph was taken by W. K. Bruton. The right-hand peak is O-Bandai and the left-

hand one is Kushigamine. Numano-taira (old crater) and mud flow along Biwasawa are hidden behind the new crater's

rim and cannot be seen in this sketch.
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SHIZEEIMERH D] L)y Y v (1982) DGR
TERICET 5.

4. KEKBROLMEK

Fig. | ORI, MOAFsA 205 3 HE & ILoIL
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BRI ORI H T L LHICFL EiFsh, 2L Tl
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Fig. 2.
spa, N: Nakanoyu spa, S: Shimonoyu spa, Y:
Kusayu spa, H: fissure or depression at Hikage.

Index map of Bandai volcano. K: Kaminoyu

Solid circle: top of the subterranean bulge structure.
Sold triangle: peak of principal hills. Hatched
eclipse : Numano-taira (old crater).
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C O 7 R R VI FC AR (LB LK 100 4E7% 0D 1980
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7o IHEE AT AE(E O (1890) 13, A - /MR L, A g,
AR, S ONTAALRORE LB A2 ' B R
7ok kg A TR Z] L LTIl T —
DAy FIZF L7z (Fig. 3). ZOBHOBHIZLAT
TAIWAEN, KESREL EOREILS 575, KER
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Flg LW 72 KN D RO 7 EAIR ETWw»
. RESHILORMZFE &8 7 o BHAHT G IS T
SN, RE L S BTN TV D, Z OB
R 22 LIRS b o 22K AR 20 O 2 8 1
BOWEYAE TN TV Z EA2RIBT S, F 72Kk
IO ITERFHANZ FE D [ FE W72 H OO —EDNE 7 Fh Sk
NCTHALIRIZ A > THRNEL TV T2 RIET 5.
AU AN NTEE O RAN A E T 5 Z & 2 Wak-
TWa, fEo THR Y/ FXIGE MR L 72 HIE KT Cld e
<, AEEEEI L2 KEAD 1 D THh o722 L #IFEIRL
TWwhb, ZHUEHIH (1888), Wada (1889), KIF (1890)
OFEFRELESHFT D, VT L THMERILB 2]
WX 1888 SED KRBT D T A F I v
A xS 2 ECEEN LB OLER A RT OO TH
5.

5. KESBRRET IV
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KREGBIO Y F VI HE LI 2L TER W,
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72. Yamawaki ef al. (2004) 1 3 JKICHDEE P R EEAR i A
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Fig. 3. Illustrative sketch of the eruption belching forth debris and mud flow as seen from the east. This was painted by C.
Yoshida, a local inhabitant, who narrowly escaped being death in mud flow. This sketch is attached to the old document
“The history of eruption of Aizu-Bandaisan” (Yoshida, 1890). By courtesy of Fukushima Museum.
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ZHER] BRI L.

FAF (R), WEDLHEKOPLFE TORS (d), WEIZ—k
ZIES (P) PMER LTV BERIRIE DR E 7V &2 HET
% (Fig. 4). KES % EOXINERE P ERE DI
B - IS A B SN A 2 0 D BHE O RIESLET
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R IETT (0z) LERFHICE CBIIR D IETT (o) 145

R*x*—d*+R?

Oz= —
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O]

o,=P (1+2tan® ¢) 2)

TH 2 5N 5 (Savin, 1961). Z ZC Fig. 4 D X ) IZEkD
bk C, Ei EoffEon%z Q, Hiux AL L, #4
AQ L AC LT ikl T 5.

S H12, 0 IEEROE EOF T A (x=0) TIRAMEE &
5. %72, x=+/d>—R? Told¥ulrib, Zniy
NS 2 ETIEBIER Y IGT), K& % 2 flECTIEEMIST &
%h. A TOFRYISDORKMER 3) X &9 12dk
WICHEAMEMTESND, —J, EHIPMENT 2RO

y/
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Fig. 4. Model of a pressure source. The surroundings of
a cavity are assumed to be an isotropic elastic
medium (after Savin, 1961). R : radius of the cavity,
d : depth of the cavity below the surface and P :
uniform internal pressure.

[ 4. KESHRSEOENE TV, BE 7 LR
B PEROFREIEZ-E L, KA, 5
HROHPLOR S Zd, WIEII % P L9 % (Savin,
1961 & H5[H).
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AP REGF TR TERET KL VLS YL M
4 OB A A — DB TR [ =4
Y bA N OMEDEBOBE O (GEIE) (2K
TAHLEDHWIL/2Z LI2h b, BHEIZ2 5135 o
B, LD (BK) O S RPEICHET 5 Aol KT
LTwa, ME - loRRIIE 2o &) 2A#z 5
b aho/zDTHELZDIZHARTH .

BITEI N HBIEO S AL L CRREEAT S
(Gudmundsson, 1988) ;

Pt Po=|os|+ T (5)

ST, P WERWMEE GBLE), P BROEKMIC/ERT
BISH, losl: B/NEMIS D WA EE, T: HAEED
Gk Y e

WL, Pi~los| 25BN D 2o TV B DT, (5)
Kt P> T D4t % 72 & I SHEEHDFEE L KR A
DTG T 5 L GiAKZ 6N, HADFISRY i
BT 3WiiE, Y47 R EUHARERRZETIR
T~1MPa, #fit7% A bf% 7% & T ~10~50 MPa (Touloukian
etal., 1981) DHFEDH B, KILOEHE R T B EE
L CiE T~1~6MPa (Gudmundsson, 1988) & FLfED Hi1
TWwh, ZZTIETOHRELT6MPa 2T 5.
ERIIZEHES A BICIEERIRNE D EA E 212, E o
B, ENLCHVORESTHAET 20 0MEE % 5.
BTl 1997 4RI AN T HE % v 72 RO IR 4R A
MENE S I, EEE 3km FTO 3 RITHEIEDH S 22 S
7= (Yamawaki er al., 2004). B 8800, (1)
N CHHE Y 10 g (H2#aE; carapace structure)
DEEDOLN, ZOSLA ONVY) OTHE (LLTF Ny
DAL E D) ATREBILTEILHR 450m OIF / SFOT
WZALE T 5 2 & (Fig. 6 ZIH). (2) BEEA VT 7K
=298/ SEIHAI Tl REOEREERE OIE S A5, )
O THIEDSHE - BAEZZIT w52 L, 3)H/
SED L EEN - MITI I IR EREE R L TWAH Tk,
ZENEF NS GEM, 2010). 5121998 4E & 2000
EDORFE W HTE % & O HISHRIGE 54 (Yamawaki er
al., 2004), B/ EEET1~2 Q - m OISO GOF
bl 1995) A5, B FOEHICKAKOEE LT
HUREMED S 2 572, TNBREA DZEM A
1888 47K 2L Rk 58 D RS ALACH X KX D FFAE (Sekiya
and Kikuchi, 1890), HE&EOZHE (FILH KIT) OfLE % 8
L CTHRARIZ I oM FI2H < & Fig. 6 X912
1888 4 DAL ALE O BN B & it OB HERE O
U255 Y OTE R & ISR L Cnw b 2 b %
EAHS IR o7 (BEE, 2010). F 72, 3 KocH TR
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1988 4,2000 4 HE 36 Hu I~

500m

Fig. 6.

Synthetic map of characteristic features and activities observed in 1888 and in 1988~2000. Arched line: sharp cliff

of new crater, broken line: periphery of Numano-taira (old crater), solid triangles: principal peaks, solid stars:

principal streaming fissures in the crater, solid line: low resistivity area (1~2 Q-m), solid circle: top of the underneath

bulge structure, solid squares: low frequency volcanic earthquakes, shaded portion: distribution of high frequency
earthquake swarms in 1988 and 2000 (after Hamaguchi, 2010).

B 6. B/ FOHTICH L5V YOTHM (FHL), 1888 MY (FREM), 1888 A/ (LA, HHATIR®
HiE oz (F1AL), 1988 4 & 2000 EOFEFEMEE (R, IUEB MR (CRIUMA) 36O ARIIRBUHTY ()

(HE[T, 2010 XV HIH).

R S S I SN2 S, Fournier (1999)
DIRMET 2~ 7~ Dl - WENIHE D Witk oS
ERE S NBUKE ) OZEMI NS — v LRI L 72
KrxLCwbZbdbos, HE-o TEMILOYEIZITE
KEE D IE VY OTHFAFF I A TV 5 W RPEAVRIE
XN

3 RICHU T A, ARICIRPUOAG, BEISHE O 22 EIE sy
A (Nishimura et al., 2002), NV Y OTHE O E % & %25
L, BRINEDBIXE  FI2H ), ZOES EEEE
nZhd=1km, R=05km & &FEDL D, Savin(1961) ®
ETWAB TIEDBR LN BT A55R D 105545 %
5. Fig. 575 d/R=2 MBS 5K IS %
AL &, OB Lo PEEREE T 1.3 P, BV
i (@=30°) T L7 P %154, WHEPOMGHEIL DA
572\ 75, Fowler (1990) 12 & 2 #\BUKDEEIFED Y I 2
L—2a vy OREOE P=88MPa # H% L L CERAT
L, EREofEIZZNZEI 11 MPa, 15MPa &R0 Hl
WIWOEFRE T=6MPa 22 5. bt PEROBE
B d B IETTE % T2 LBk A & A J5 [ T K7
[BpFEERIT L, HKoBE EoMERE L EROIEED
@=30°12HH45 % 2 WPT CHNZIZHIALH 2SRRI S8R

BT ENHERREND. WHEDISHIZENEOE LoF )
FICHOEINE 2584 8985, FBEIENEERO
e=30"DHIIZHITENE 2 EL. ST B
(RARDIFEMIETT) 1% (O pay W EE LTV E 2005 Z D
CIEIACE (ZERFET A S B b &2 I TEARN (A8 L3R
HICEHNEZEY, KER R EEFIORBIELT 2
LI E NG, Do Z EI3E 7 FOETIZ 1 2OKE
FETNEAHFAE L, 2 DI IMEAS B DT 2 8 2 7-
Yrfrid, SR L5 & RO I FIRH KRS SR DKL
PR ZEBE T 2HROBREZRT. ZOKRIE
Sekiya and Kikuchi (1890) |ZF0ik E 7z fIEMERTH 5
ERTEAC 159 B 7K & TAN SR L A i & 555 | L
TeBIG R & T & SR B ST 5.
ETNOE R L % 5 HREOILIRS 2 OME T — 4
RO 3 RIS HRA D O ERMNICEE SN2 DT
FEEEOAY ZHaMITITEA SRV, 2P0 FEENN
BHDENEE L TOHROFES LEOREL Y TH
B, INOOHMEDHEEET VI L BHIRASKEL
EhbIlidnn



Fig. 7.

1888 AEAERBIIKA SRR 2/ — b — (1) ISR R & W 7T B 2 PR — 19
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Plot of distributions of the characteristic traces (A1~4, B1~3) observed in 1888 onto a cross-section of the source. The

letters A and S along the free surface indicate the emergence points of tensile fractures deduced from the assumed model

parameter of d = 1km and R = 0.5km. The following information except B2 is picked out from the map or sketch of
Sekiya and Kikuchi (1890).

Al:
A2:
A3:
A4:
Bl1:
B2:

distribution of steam fissures in the horseshoe-shaped crater.

distribution of fissure or depression at Hikage in Biwasawa.

distribution of four hot springs (Kaminoyu, Nakanoyu, Shimonoyu and Kusayu spa) on the NW side of Bandai volcano.
hill of Maruyama (or Marumoriyama) damaged by serve wind blast; trees left standing being as naked as electric poles.
nameless short-lived hot spring (spa) at an elevation of 1675 meters.

fissure or cliff painted on the map in Kikuchi (1889).

B3: large hole with water at the bottom observed in Numano-taira.

7. EFAROHEESNLERY NS (RAME) 12X ) WS REcCoFENAORME (A, S) & Sekiya
and Kikuchi (1890) O 452 & 5 & - 7R FEHR O MBEH O IR, (Al): BEE Y V77 AOESAL,
(A2): HALR D B EE D5, (A3): Lo, H o, Tob, EHosa4h, (A4): il GuiRil), B1): 25
1675 m O OR, (B2): o MKIZH HEH, (B3): 1888 FD KK, #EL  IIARLSIHE

6. % B 18 % A AR L 22 cs A& 279 7 Rig,

6-1 ETFIVEKRETBRBAROML

3WICHL T S LIS ) 2 IRE L, TNhEEk
RIETTIR & At UCHERIS 2 B0 KT 13RO IS0 250 0 i
AL EE, ENAPSKIHAOEHNAIRE 2 &0
UL ELEICETIVIBE L. ZOETIVHLIERE
FCHER S L2 HIALE O %, 1888 4 DKZESIEIEIZ
B LTSN HkFE LT 5.
WRTORAKFIFEYIGHIZ NSV OTEEIIZS L 05
N, B FXOOTEmRIAE L, 2 2128 H K
OOHBERTHEEND. FERIRENEORES LPEFED
FfF (d/R=2) ®b L B3 2 BLEIILH 2 oM7)
VARIRS 5 EHGE L72E, EIMBIR NV OTHE D S
=18 km O E THERIZHNS Z LN 5. Fig. 7
ZERIRIE IR DAL, (00) oy WRTIE T % @ =30°DIKTHI AL

Sekiya and Kikuchi (1890) DM 7> 5 FAM - 72, (A1) J&
BT V75 O HLE O ARHEE, (A2) HAERO |

), BN W/ FOEZORBAE (B 1675m), %
MRLTHA (Fig. 2 ZM). F 7255 (1888) DMK
SEiA L 572, (B2) HILHDME, (B3) A7 v F 05
AL STEOTOKRK, bHbETERLTHS. Hill
XNV Y OTEE D B OREHEE (r) TH L. K4 OHbET
DAL, THE DS OFF - 72 F N E N0 5545 #
MR CTRLCH A, Fig. TIRERIRENFEETFT NV F4C
ZO 7280 (d=1km, R=05km, ¢=30°) »5iEES
N5 B FIH L& A 22 045 (A1)~ (B3) 127 L 72Kk
ZREIRIEITHE D B2 RS R A RIS TE 5 2
LERLTWS, Thbb;
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(1) (On)yay PDHRAOEER I IZr=18 km TH % DIZ
LT, BEIEA VT I HNOBERIL £50.5~2.1km (25
5.

) B/ FORB = 38 LIRS |
(FINH) 1F 250.9~2.0km (257 $ 5.

(3) WL X 72 BT SR 7B R & KIK (1890)
ﬁ%ﬁLthm FO%, TOHE r=1.6~2.0km 12

HisoziE

TITEMAICOATT A, FiE 25 1.4km (BT 5.
@) BRTHEAPELED X 5 127% - 2010 Gual)
IF r=2.1km IR ET 5.

(5) Sekiya and Kikuchi (1890) O Hi[X[\Z7R S L7 M4 0
R (5 1675m) 3NV Y OTE FIZY 725 250km
DILEIZH 5. F5ih (1888) DHIKIZIRENT WAL
W-EROFTZ S OmWE (FAH?) £ 2=02km OF

PEICES 5.

utw(wwqmﬁ%i%ﬂ%n@ﬁﬁiﬂ&éﬁﬂ
TNV Y OTHRED HIFITHHEEEC M E L, KERED
AMEmW#%&LTwé_tﬁ%Lwaa(m“
RARZZHAEIR O 0 R ORI AT W CEER T L8 e ¥
% FIH (1888) & K% (1890) IFALAMLINIZ [ H & DMK
] EALPMmALZENEROAPGFET 52 L2
TWADS, S OMKIZIZZORF oIz v, —7,
Sekiya and Kikuchi (1890) IZF1H & KIKD FiRkx T L,
AR IZ 8 L VB O BR 2 7R 3K NS L 2 v T

ELTWD %ﬁ#b%? H SRR L 72 Rl (JeqE
i 30) Wi’@l FEEBES LMK L w5, B

- BHMAZ OMAROMIEE B S EHEREY LTWwa
W Z & 13 Knott and Smith (1890) A57E-_TH 1Y), MM
AFLZERICD LoEHBL Lz b 0L RSN,
KIF (1888) T HEEDEME % T AWM O & A7 L X1
LTWh, WTZL T HEORBEONE, A&,
HPIZB L CEARMEE R BER DS DH 5. DS 1 EHIC
MEAE IR % ZE41 A4S L 72 Knott and Smith (1890) 13 H &
DFHEDOTED SN LT BEORS NP IZH 2 BRI/
A OMHRIIECEAT S, WA AN E A, T
Ay Bin <, M ZEFIEWHANIRIUCH L &
A5 R 7 R3S (outburst) DEEER Z DN TH - 72 2
ERWELTWA. SO LX) RRIEHLE HNH O E
% ERET 5 EHIH (1888) R KK (1890) 29585 L 72 H &
OZE (BEIE KL B E AN D o 7 8E 0
KIFETH - 2R BV, 2 22 BEO & BoE
BALR ORI H 5 R HAW (Fig. 2 S 124
oL 7R S IR e B S AL (3) ISR L7ZAL
IHOBARDEIED L H IR D BRIESFEEEL T
5 ERTOHO/NENFEL TV D

R abediyi
FZ S FHVERADSFEE L 722 L 2RIE L T 5

(5) \ZIRAZ MR DR DAL NV Y OTH AL E
2= 0km (28472 ) EDF SR Y IS ORAMED HBLY
LHCd L. L LPNG 41 FiF% 0 b E O 1
PO IR OFRCHUT M <, BEKE R ORI I L
7 F A ORI T o 7o TREEAHE SN L. Tk, 18
2P OIHINE LT OWEN S - T, BEKHNLH I FL
DFEFERHL TOzEr (KR, 1890) THL. DX

&Hﬁimt%TW#%Zﬂ% SEINDREREE R
% ESREICALE 5o 72K OB DS iR b 2 1) 23
BB/ FChd T e HEmsing.

Sekiya and Kikuchi (1890) %% [A dense column of steam
and dust shot into the air, making a tremendous noise.
Explosions followed one after another, in all to the number of
15 0r 20, -] & RB L 72HBEHEORPIZFEEL
15~20 M OKIHIZr=0km L TIAEL, #H/ FOTHE
VZUEME L 7o ARIR O TR % o TERIE NI L 72 b 0
THolz LRSS, F72, [The last explosion, however,
is said to have projected its discharge almost horizontally,
towards the valley on the north| & R I N2 HKEDOBESE
&, ERIRIEIEFR e =30° 12853 2 B IOEIILE A 5 it
U 72 @i o KGR AT 5670 L 7 23 5 #bd J5 112
BT CNEREILILE) (M L oA R BT
EBEEEE S & L TR S Bl 2 C B S . &
7oK BIEE RS A VT TN A B AL 1 B O 7T
(Fig. 1 ZH0) 1%, BUKE ) THILFEA LIES <Akt L
72l ZZNUEZOETIVCHIATHETH 5.

L% L, Sekiyaand Kikuchi (1890) ®FEHNZEDEIED
EREZRRWMLZODOTIE LRI EICHEEL 2T ULk
S\ LREOIETANZIC H &l L7 BRI L7 RIR
(1890) DFILITIZ T OIELAFIAHY T HE0HE LT
D& HEROLARAR SN D, [ LR S B
KT Fo 7 (hRg) FigtL) . (hEg) H— iR =

THY N FRE=H ) AW £ Wy, s
THAS BRI =e ¥ ) M) Z 2k Eh
7ol BROBFEF AL L 2B HET A S
120° E OEAT & RO ML IO H i O 2467 1205 LT
5. ZBRBRIRNGERAR SN TV BT [k —38/
ez TS £ ) ] L) BEFRISEEDO Y
TA PEET TR £ 9§ 5 LREESURIE L V) B
LHRORE % Rt 58N H D 5.

R Z L3 FETORS Tkm 12 0.5km
DFOKE Y OIETJFEAAFAES UL, 1888 EHINIFE D42
g bbb, AVT 7 KOO LNLHOENE,
HALIRD THIC WS M2 BRI, EHEOE Lo/

I 2 RO R IH D BIR 2 & 0 ZE ] BL i A3 R 72 <
HIHESNAZETHEL. O LIEEFOETOIN IV



1888 ARG LK AR T T 5/ — b

THEREORIZEEE BUKBEY) BhLLTERAD
ETNVERGET A DD TH D & FEFE, B35 (1888)
O/NERGINE T ICHEKBE ) 2SFEAET 2 & ol %
Sekiya and Kikuchi (1890) O IEEMRFLUZETELD 5 HI1ZH
BWENTWBLEKEY DA A =TI NDFGEIZH %> T
5.

62 BB -FHORAEZOEBDETIVOERICH

30

BIZY - 357t (1888) (ZBIMIC D L O BA A F
L0 LR E L, Sekiya and Kikuchi (1890) Tl 2 i T
A7z L1 TRWIKIEII oo, [HKE2 56
HEN 72550 TH LW AR SIS 2 | L ofEs
IRFAEA L, 1888 FKZAETMEFE DRI FEH & i A 7.
C OWFIEEA - 3tk (1888) DI TIERSENT WS [/h
BELILOM T IR H 5 | & OG- OEIEAGHER &
[SEOBEINTIAE KOO 7 v FTH Y, B FIHE
L 72BRBED —FRTdH B /NEWILI OB FIBRIE DR &
5] LOFFMOBEIZL O KOS B gD T
JEICHE A AR -SRI b O TH 5. G LT
&2 OFEEAGIC b & D E RN & FERICOVWTRN,
SR MEILOBE TICHKBEVICH Y, ZIhbdt
HND o7 BB RN AR L A L, MEFAND
B et E e Loz, [KEE 1 2] Thoden
ok ARV

“FE (1980), Yonechi (1988), I - fth (1994), Yamamoto
etal. (1999) 23E%E L 72 KE TV, Sekiya and Kikuchi
(1890) O Z Dk & BEENFI & L CHtfmx S S 972
LDTH5H. 4 DL THEmINTVWLARIETZNE
NER 2705, BUKEE ) OMELYEENICEHZTwD
CEFINELTWAD. SRS ORM T O L ALERETR O
FIZLIELIERSNBIGHRATAFET Y 7V [N v,
1982) IS L CWAEFO L) IZEDND. winld
[KIiE 121 &9 Sekiya and Kikuchi (1890) D FEHI/N
AT A% GOGIERNLRBHOERE FIZEK AN =X LD
R EFERESEIOTHL I EIIHBETLLEDND
5.

TEEF (2004) [ HEIZEE ORI A HHEROET IV (1
R OFE (1988) &F) 113 dBOBEM D B LIRS
b, FOWEFIL 1888 FIFHK /NS RKFERIRFEIC L -
THFESNIRBIRE M <D & LTETIMLT 5 L8
KADHFGIMVFTFMENT VD Z ENDOFERLED 5.
Z OB DTN ERAOL T AR (B F) L
WRBUKR UNEREIL) D220V —ZAFERH D L) i
PO b LITBIEIITNNH AR E ISR 2 &L
OFGEERNE LFHH a7 VEaRELTn5,
L2L, TOETNMCEENLTIECHIIIEBE R &

— (1) BFEH O E & B9 5 Fa— 121
T, FMENCYREORDGEIL L A L 2 viEln b

HR SN D, IR, BEKHETZ/NERE IIE T2 min Aok
ROVEAET B & ORHRIIZLREDS RO SNk, 20
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Hb=— 87 ) 7] LW RGE L ARERZIZE U

LDOTHY, Sekiyaand Kikuchi (1890) DFEARNFEE % I
HLTwA L) IZEDbNS.

Fig. 1 ® A% v FIR SNz RS, HE %720,
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Z /NG TR L 72 12 b & DT IR ISR TN
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2T g BN TR BT EY ] b w o
73 1888 FDKAETIBIER OB L2 RN TVl L%
WikoTwa., FBBILOBEALREZLE) LD
Nakamura (1978) @ FLf# [ The sequence of activity of Bandai
volcano is of the most simplest type. Almost all of the
activities has been occurred at the summit crater | & /¥)L 2D
THEDEE O NHE O ZZM A =T 5 2 L 2R T H
POHIIESNERENETHS.

7. #& B

1 Bl oFEMEEL REROZ EHHICES LD
R, 7HORLZZWRED [RD] (seeing) V)l
Mzl L CAFEINDFBNLERZOANY THhH VT —
AN AR =k SR (S EINOL AN Y (A
¥ %, Sekiyaand Kikuchi (1890) OBEFSIFIZE T 5 1 A —
UHEBL L2 D B,

2. WHOWTHELED T — ¥ % b L IZERIRE BT
F)V & RS L Sekiya and Kikuchi (1890) DR O HEE %
1T o 7oiE R, INERSILE T ISR D 5 & O 5 O
R BGRE S N7z

3. JBISEIXE ) FOM T ONL THEOHNTBIZH 5.
52 L 72 BRRIE D/ 89 A — % (2 & 1km, 7% 0.5km)
12 & > T 1888 AR S ALK, BRI, ‘AIE % 725
OGO MBI & 2B s e 2 &
LT
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