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Volcanic Geology of Eruption of Mukaiyama Volcano in
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Abstract

Niijima is one of the Quaternary volcanic island belonging to the Seven Izu islands, and is lo-
cated at about 160 km southwest of Tokyo. The island is made up of thirteen monogenetic
rhyolitic volcanoes and one basaltic volcano. Recently, the end of June 2000, the island and adja-
cent volcanic islands (Shikinejima and Kouzusima) became active in seismicity accompanied by
the volcanic eruption of Miyakejima volcano, about 30 km southeast of Niijima. So, study on the
last activity of Niijima is important for mitigation of volcanic hazard.

Mukaiyama volcano, one of monogenetic volcano in southern part of Niijima, erupted in
A.D.866. The eruption can be divided into four stages; lst stage (abbreviation of the deposit:
Myl), 2nd stage (My2), 3rd stage (My3) and 4th stage (My4).

The first stage activity produced a low-lying and flat-topped hill made up of stratified deposits
due to pyroclastic density currents. According to the upward variation of Myl, it was concluded
that the current speed and explosiveness decreased with time. Study of boring core by Isobe
(2001) indicated that My1 distributed also under the sea level. Myl includes large pumice blocks
characterized by radial cooling joint. These two evidences suggest that the first stage activity
began in the sea.

The second stage activity produced a pyroclastic cone and My2 near the vent is characterized
by well sorted pyroclastics. The second stage activity is due to pyroclastic fall, ballistics and
crumble brecciation.

The third stage activity produced some lava domes. The lava domes are subdivided into four
groups by gully; My3-a, -b, -c, -d. There are ridges on surface of the lava domes. According to
the distribution of ridges, it is indicated that the eruption timing and the center location is differ-
ent.

The fourth stage activity produced three thin pyroclastic deposits (My4-a, -b, -¢) on the lava
domes. Some My4 are characterized by oxidation. Similar deposit was observed in Kouzusima

(Taniguchi, 1982) on Tenjousan lave dome. The deposit was concluded to be produced by secon-
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dary eruption. So, the fourth stage activity may be due to the secondary eruption.
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Fig.1. Index map of Mukai-
yama volcano and around it.

A and B; Index map of
Niijima and around it (Map
fan web site;
http://www.mapfan.com/).
C; Map of Mukaiyama vol-
Sikineiima , ‘ cano with place names.
Mukaiyama volcano is lo-

cated southern part of

Niijima, the Seven Izu is-
kol

lands, Japan.
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Legend

Fig.2. The geomorphological map.

The regend of geomorphological map repre-
sent; A; Sand beach and harbor. B; Sea cliff.
C; Flat surface. D; Outside of pyroclastic
cone. E; Inside of pyroclastic cone. F; Slope
of abounding gully. G; Lava a. H; Lava b. [;
Lava c¢. J; Lava d. K; Artificial surface. L;
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Fig.3. The Geological map of Mukaiyama volcano and cross section
diagram of Mukaiyama volcano.
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EMy4 & 95, Fig.4. The points of outcrop in topographical map of
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My 153 < % [a) L ER D e T8 2 AR 3 2 1878 D Ef AT D W TR T WL <A dbIIA
o TV AIFNVOMHREICE OWHNELT 5 Lo, COMRETOREICOWVWTH
s 5.

9. MylDF e LT, BEEI0Ocm~BmDENEL > TV T, kL L T20~50miEE
DEETH%., BHTHETE2GORHMERE T %5 L. Massive layer. Grading and
inverse grading layer. Planer bedding layer. Cross bedding layer. Lithic concentration layer.
Giant pumice layeriC/ 21, BO B O OEMAELIFICHT. SEOHE ML ~ORBE P HE

EOZEALAE L < HLE % TH100mPL i 5 BRETH 5. Lo L, &KEF LR
KFCHERE L TW B T &b, RMHEIC TS 2 05m S oty S Hg oA lfecdh % &
EZON5.

Massive layer(Fig.5-A)ld. IS KPEROIKDP < Sl O THE T X 2 & O 1SR Tk
MEOVEEZO NRICEBE T2 RS EVEOHEAS T 1=y FEET, IR TEL

BREOPREEN, BET I RERBEEEATYS, REARPREN 7 5N 38REHIC
Lo Tl Im~2mIc R SIEB LR TE 5. BBIHIC K » TR LI OMIIRLE L 75 Wils) &8
TZ 5.

Grading and inverse grading layer(Fig.5-B)ld. #x L% KR DIk < HIcB VLT E D
5 N B HRARL TR & VB, Z O FEICl G oW bE. & N 3 BRES R P REar S X
HAEEDHEBEEORE VR TORILEE V5 H#HE b O3EO21 =y M2 &T, BLO
WHALE. RESR 5 E ORALEIC B T BRRIRRL T2 RIS W E WO FiE & - T
W3, FNICTRS M, RESAHH TIEEN TS O FBAK 0L D 5 VI3 b
I TREIAG I TE 5.

Planer bedding layer(Fig.5-C) & Cross bedding layer(Fig.5-D)l3. % @ &7 Dlayer& F75 0 | K
(L 4 XDk F2 R EALEEE T, HEORESHKIHEN & WS R ZF 5| Planer bed-
ding layer TIZ /KPR D ERERESE 237652 L T 2347 %, Cross bedding layer C (3 ¥ IR %
FIEHESFEL TV A E ST,

Lithic concentration layer(Fig.5-E)id. AEERPREELLHEEILTVE, BNITEEL
TLEERE. RESRPROANS ZERPETHD, BORREALH OV, REER
PR 5 ZEF1E, flidMassive layer °Grading and inverse grading layer’s &€ #1545
TEridTELe, Bakic, Lrb, BEBEUVEWVLS T EAME FAL S Lithic concentration
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layer DFFHTH 5. Lip L. BRICBLTHEER ORI L LT 57, fl5 i
Mg d 5 C L 3NETH 2.

FBICBOTHIET 52 LDTE 3 ImBEORG % LI#%Giant pumice & 53, Giant pumice
layeri3. C DGiant pumice? S F 41T W 5 HiE(Fig.5-F)% & 7. Giant pumice layer(C %) % 1§
SRR HEi% [dMassive layer & [7] URFEZFE>.  C OEZIATHIZE T % 5 Giant pumicelT (3. Fig.

Cross

Lithie
Massive ¥

Cross B

Fig.5. Photographs and sketches of outcrop. A); Massive layer (Myl). B); Grading and inverse grading layer
(Myl). C); Planer bedding layer (Myl). D); Cross bedding layer (Myl). E); Lithic concentration layer (Myl).
F); The arrows represent Giant pumice layer (Myl). G) and H); Giant pumice in giant pumice layer (Myl).
I); Outcrop of Myl(Loc104). J); Outcrop of Myl(Locl108). K) and L); Outcrop at Mamasitaura (Loc071). M);
Carbonized wood (Loc 115). N) and O); Outcrop of My2 (Loc052). P); Outcrop of My3's cross section at bot-
tom of Mukaiyama (Loc064). Q); Outcrop of My3's surface at top of Mukaiyama(Loc025). R); Outcrop of
Marushimamine(Loc088). S) and T); Outcrop of My4-a(Loc021). U); Outcrop of My4-b(Loc054). V); Outcrop
of My4-c(Loc012). W) and X); Outcrop of My4-b and -c(Loc036).
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Fig.5. Continued

5GP-HIRSN S LD, BOOREMAEE S & itk RET 2 BANBETE, T
W 7o B % idcooling joint. D F D KIBTEFRIC X 2 BA EFE A 545 [Clough, Wrigh and
Walker 1981: 49-50]. & 7. T DGiant pumiceldEETHICB W TIAK AL TV A1 TS
Fig.5-FIZ/Rd & 91T, ERIZOm L Tw 3.

T Ty P LoRiari- fcf@a v, milnlits & e OO BIERE R 25 .

A5 (Loc104; Fig5-DIZB W Tld, TUEAMSKIETD 2 720 LA EERE T 2 & i3
Kizwh, T o T 2 &, Mih SIEICGrading and inverse grading layer® i1 Giant pum-
ice layer?VBAE L. < D [T Cross bedding layer. Lithic concentration layer, Planer bedding layer
Massive layer, DNHICES > TWVW5 N TE 5.
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6] 13 /5 (Locl08; Fig5-NIcBWT b, BHMSMETH 200 EMAEERE T2 & 3H
Kison, T olid &, s SIHIC, Planer bedding layer®[#ICGiant pumice layer7s
BeAE L, Cross bedding layernsZ @ FICEZL - TWA T ENHETE S

PEHIEEE O Loc07IIT B W T IE, TN E THBNLEAA VML, o, FHllMERE EXIEo >
ﬂ@m%&®%ﬁ%%ﬁﬁféémgim-m.%@%E%m\TmeMK@wmgmdm
verse grading layer(Fig.5-L- a ). Cross bedding layer(Fig.5-L- 8) JE/E 23 m~10m & IEF 1<
I RRIEE B ImEE D Massive layer(Fig.5-L- v )« Lithic concentration layer(Fig.5-L- 6 ). Cross
bedding layer(Fig.5-L- € ) < I U v 7 Zhi F-DSKE I D Massive layer(Fig.5-L-{ ) < M VU v 7
ZRLF- DK LD Massive layer(Fig.5-L- 7 )« My3(Fig.5-L- 0 )D& L TV 5,

F 7. Mylic B 3 3 IR
ZRE, EllEEThT
NTEE» 2 EFigbD LI IT
5%,

R

A
[1

Fig.6. Column of Myl (and My2)
at East and west beach.

Numerals represented location num-
ber of outcrop(Fig.3). Arrowhead
and numelars represented sampling
numbers and points.

A; My3. B; My2. C; Cross bedding
layer. D; Planner bedding layer. E;

Grading and inverse grading layer.

o D T R Qo o Y R T T e

DR B R R

F; Massive layer. G; Lithic concen-

W

tration layer. H; Giant pumic layer.

A

fod  bs°d £es &
094 095 097 100 103 104 106 108 071 073 074

East beach ‘West beach

Fr SIS O Locl 15(IE RS 1S 1 JE; &R 260m) (2[F5H 1996: 221178 &k » Ty ALk
I8S6IFEIEKIT B 1T B kI — VHEEM DN BETE 2R TH L LI NTHBY, TOMELE L
T LoclISOEEEATHR EICfiE S 5 2 & MY ImE L E 0 T & HRIEKR S E W C
L. T LT ZOE»OHEBYIONGHRIFANSE T STV 5, HEEMORHME LTI, <~ b)Y v
7 ZRFRIKAB~REgE T, FBTEOMAELE TRBHEESREL, FBics\WTidsy
W3 & A EHEATE S Massive layerlT I3 5. Fo, BIICRILKT 2R 5 2 &0
TE(Fig5-M). BEEICBVTRON Myl & 1357 - 2 F#E R

(2)My2

Myl D75 D FITERR & Mo KR A HERK L T W0 2 O 3My2TH 5.
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My2(F, FLRIRL T 03 B4R L 728847 (Coarse grain layer) & fIRLALT- 53 2 5E L 728847 (Fine grain
layer) DS A.JE % 72 L T\ % (Loc052; Fig.5-N, -0). Coarse grain layerld5~6cmfEE DIE X T, %
ORI 20cmFEEE OFine grain layer3d 5. TN ZNOENHN, BRITh TFomicZ iz A on
72\, Coarse grain layerO#ERK 113, BOPHREOAT 5 2GR DBETH D HFARRZIZE10cm
m@é.ﬁ?®%ﬁﬁ%kuibﬁ@kbfhé@%ﬁ%f%é.ngmnmmwﬁﬁﬁ¥

IS E~ALED KILKA 515 5.

(3)My3

My2 D K Fe 8218 2 A S MHTHE S My3 Tdh 5. HIEREEIC B Cra S MTER: (3Lava a
~dD4DITHFTE B E Lk, BIHEEP SR T OEVWERLZ I ENTERhclcd, T
NZTNEMy3-a~-dEFES, SR D W TIIERICTERNS, Tl My3O W& &Il T
FmBs 2 h 2z hEhic >V T3,

7 HTE N (Loc064) T 13y I 5 108mOALE I H 0 BURESEBIEL HBEL TV 3
DPEEE T X 5 (Fig.5-P). IBGICBIRENFEL TO 3 ODHERTE KFEHRENISHT TV

HICHA 3.

& MIELZRHE (Loc025) T id. A4S Lb OWE NI Y7 2 BBIANEIE T = 5 (Fig.5-Q). &4
55 < Fia L TW Ty KSR OBCRETEESIFRICHE L TV S, E72. Loc025TRIEE%EE
5 & D BHER AR T E W,

(4)My4

My4 (S [a) LIS O & AR L T b HERBIG « SHREOEVITE D3>0 7 v =7 M
yd-ay by - DT BT ENTE 2,

A, My4-a

My4-ald FRAGEICERIL L 7o KK &\ T O FREEAVE  FRig e O Rkt Z B L B e
515 %, WEHTIEFITIIROEL . BOORKKZRIE50emIiciET 5.

Loc0211 B W T, EE 3 2mEE OMyd-an3BEZ T X (Fig.5-S, -T). iBa Ol EIicHiRE L <
WBDNHEIEETE 5.

B, My4-b

My4d-blIKA~ED =+ ) v 7 2 &3 KLIKE ., BA, BET 5 25/ 0580, R
KK DS TRE8 A 29 % (Loc054; Fig.5-U). M Tiikmsimn,

< by 7 ADIRAGESY B EESY TR - PRIV AR S s w T & o, R
fLick v RfBaEZL TV EEEZ LN S,

C, My4-c

My4-cld FITHREEITIRIL L 7o KILIR D 578 0 UERE S FE L TV 5. @ ORRIEE
— Tk L . HEBOES 3MemPl N TdH % (Loc012; Fig.5-V). F7z. Loc012TIHE v bl
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BEGFO, FREAWTS 305, is 5 ImBEHEHSREL, ThE v FRTRKE-ILE
DHEGEIHEEMy4-b) TH 5 T EDHETE 5.

Loc036I1C BV Tldy EALh SIHICMyd-c. HEEEMES QKA T O KB, 5 S BemfEE O
RO KHYIE. Myd-bo3BlEE T & 5 (Fig5-W, -X). CORETHE TS 2IKAME & BnE
F DI ERAICHERE L TV A b TR, BmiB LB EIHATLE S, £/, LD
BIICBLTHBETEZ U - o, MR LcbDEEZL SN 5. COROHE
FRLFBIEHE R IR T O RN REONEMABRD S, Thickh BEaER2L T3
EEZONDD, FELOVERIKIEARH TS 5.

My2, My3. My4DIRX A F & ¥ % EFigT7D &L H I 5,

Fig.7. Column of Myl

(and My2) at East and
west beach. Numerals

a

>

represented location nu-

@Illll lllllﬁll

029 033 035 036 038 039 040 045 046 048

mber of outcrop(Fig.3).

A; My4-c. B; My4-b. C;
My4-a. D; My3. E;
°| My2. F; Black layer
.F (only Loc036). G; Gray
DG layer (only Loc036).

a

022 024 025 o8 056

o

B

Loc088 (3 S NIc B W RO ic i xTRES T WHITZITHES L, C
CTHERENPBEHL TV ABRHABE TE 5(Figs-R). &EE L TMy3E kKEEVWRIAROA
O, TORAERMY3ICHYT 250 TR VWEEZ 08, FHIRERICB VW TIRN5,

4-2. RIESHT

BHERYIC B VT, T OEMEE 2B L. Y OREE BT 2 70dic, W ooy
YIWIZDWTRIE T 21T > 72, IR Lk 21T, MylicB VT, Bl & PR
BOCEHOM#MAAEEL 2 S WO BEEEN GO N, T 2T, THlloHREmIc> v T, &E
MOoY VTN v IETO, RESTET - 2. TAlloXEE & v 7V ES OXIS IFFig.61c
EDH 5.

Bt v T IVIE300~400g 2T 18 B K D ITHED EIT - TH O Toiei s &, N EiT - 72,
RIS O BRI 3. HBEIZ A5, 22.6mm~0.063mmDFIFH O FFZ V. 0.5¢ & & IS 14 X457
L7

F /o, O OFERE SN RO 7 — £ & [Inman 1952: 125-1451ICHEWV, SHERIC
DV, EIRARMA ) WIKE (o ¢)ERD, BonikTF—s%2bEIcMdg-0 ¢ 7 a v b
[Walker 1971: 696-7141% i L 7z (Fig.8).

REEST TR o N7 — 2 IcB T 2 SHEBY O A LI N icid .
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Mylid, 2k & L TldPyroclastic flowDfHlIc 70w &t Lo L, #lligREO 7 — 4
LT D 7 — 5 L OB THETENRYD N5, BAOREN R, EIkE, hREE b
ChAEEOHMNIC Yoy hT BT ENTES, PEAIORENHIZHEMO b D EH~NE &
TIREE IR AL o F oy HIKIRE PV IEAILL 7 ey b &,

My4Z DWW T Id, Myd-aS 45 T 2RI igas 7o A3,

My4-by, My4-cT31E & A E—EDH

FNIC7 ey hS N, ThEno 7oy bFEFEZHET 5 & Myd-a—>Myd-b—>Myd-cDJlH
IR RIS & bIT/NE K785, D0 KIEPHIN IR0, WIRP L8 E VWS M
3 5.
6T Fig.8. Mds-0, plot of
flow Legend deposit of 886 Mukaiyama
5T T T T T~ eruption[Walker1971: 696-
R RN . : %};ig 714]. Numerals represent
41 007 021 077(32 54) 071(33 36) \\ « Myl location number of outrop
oo \ g § 089087067 017077(]32 55 -~ R (Fig4) and  numerals
3+ 075(B3 I . _071(33 67+ shown in parentheses rep-
0'75(B3 707 ~ \097 .02 9 ------------- T fall
099 ST resent sample number of
2T 047 .. 071(B3-64) . N o
109 T deposit(Fig.6).
1— ________
0 | L e } “--I; ---------------------------------- | ------------
5 4 3 2 1 0 1 2 3 4 5 6
Mdg

4-3. RIFRIREZE

My4lZ DWW T, & DR T DR & FZARBAMEE 2 W CilgE L 7o 2 LU ICid 97 (Fig.9). &
toy gD 72w, Myl ORLT- b [alBRICEIZ L 7.

My4-aD R T-(Fig.9-A) &, MR ICH | S MO IR TR N7 v o + — L oYhigo X 5 52K
ORFRHEND. i, KD ORFOREAFREEILEZT TV 5.

My4-b DKL T-(Fig.9-B)IZ D W T, Myd-allH SNtc EitO LS SR Fldb DK TE .,
SRREIT, FEEE Nk 5 R0 FHEIC & » THE N ZHEEOR FHHT - TWA, 1z,
BRI & - CTREBILAHEE T E 2O O L T O N O b £ (L E2Z T TV L
SORFZBIET 5 &, RIE DR FRANEE D b DI TR FRAVRERILE L O 21
TWVWB2, KTORICEVIBETE 8- 1.

My4-c D fiif-(Fig.9-C)ld. Myd-b& RIFRICs| SO RFRE3 b E BT, HES
NIRFRZHAEROKFAHET > TV 5. Eih, KD ORFRAVREBIELEZTTVED
MEETE 5.

Myl DRI T-(Fig.9-D)lZ. My4-b®PMy4-cTH LN 5 & 515, MHES NLIch T 2ROk T
DELSBIETE ., i, —HORTICEB VTl < HE L TV A Ee T 0Fu L 7ok
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WE E MO TV 2 02T
Tx5. MyAOKTE SN R
FEIIT . Myl DR+ T 3R
b5 1 TV 3R T
BETX -1

My4-b & -cDRITHRAE L T
Wi Bt Ok (Fig.9-E)ld
K7 0 il I RO &Y
NHy, Thickh EEm%E
FELTLEEEILNS,
oI THEICHY T 5
koK TREFCE SN
[EVANCw A

T 5 DR ORI R
BTl L,

Fig.9. Photographs of homogeneo-
us clast of the 886 Mukaiyama
eruption's deposit (grain size; ¢p=—
1). A); My4-a. B); My4-b. C);
My4-c. D); Myl. E); Black layer.
Scale bars represent lmm.

4-4. EREBE

BRI RIS 575 255, WHRHAOMEIC X 0 B L oS a oS RS . EHIE
RO D L v 7 s YRIRIRACE = 3 v 7 b YIRS~ RERRACE L LT A T
DIRES N TV B[—H 1987: 9-12]. T D72, Al BE L BRI v, itz
L& HIT8RCELIFTOME K OHEREYI & OHIBIZ T 5 7o i, HAFBEOBRICH B4 v 7
WA WTHE 2R L. B « 30#i% 17 - 72(Table.]). HHEKICIE. AEMEEEZ 5N
LSRRV,

[l LK L8O K THEEN L 7o v 7' < 1. BERRSCEETH 5 LGN TB Y A
[ 1987: 9-12]). SHEE s hcET oMBEMAELE B LA SR FHEL-BENT
Hote, W OpDH T icoOVTR, HERLD, EHEOPH IV 7 VEILEEAS
NAMPIAROMEAEENTVS. £, My3dHEEIcB L TRkE 4o icnliTE %
L, TNFNICBOVTHFZER L& A, BREYASDERED S LV E L
IFERMF ST

i & 2D Locl03(B2-73) DB W T, 7 3 v 7 b v PIf P R RS O BT 3
BETZ20E, Y v 7 ) VIRICEBAR EZRILCETLE s ciew i EEZ SN,

F 72, AEBIBLoc088)TIE, # 3 v 7 b VI PG ORI BIETX 5.
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My1
Loc No 71 71 72 72 75 75 75 87 93 97 103 103 103
Sample No |l B3-63-1| B3-63-2] B2-56-1| B2-56-2| B2-59 | B3-70-1| B3-70-2| B2-62 | B3-76] B3-81 | B2-70 | B2-73| B3-49-1
Quartz O O O O O ] O O O O O O O
Plagioclase O O O O O O O O O ] [e] O O
Biotite A A A A A A A A A A A A A
Hyperthene X X X X X X X X X X X A X
Cumingtonite X X x X x x X X X X X A X
(Holnblende)
My1 My3-a My3-b
Loc No 103 106 111 114 114 115 115 115 GP GP 19 43 26
Sample No || B3-49-2| B3-82 B2-89 | B3-96-1 | B3-96-2| B3-53-1| B3-53-2| B3-53-3| B3-44| B3-46 B2-17 | B2-37|| B2-15
Quartz O ®) O O ®) O O o o @) o @) ©]
Plagioclase O O O O O O O O ] ] O O O
Biotite A A A A A A A A A A A A A
Hyperthene X X x X X x X X X x X X X
(mingtonitel] x x x x x x x x x x x x
My3-c My3-d My4-a My4-c Pre-Mukaiyama
Loc No 64 66 56 58 9 21 21 48 50 81 81 88
Sample No B2-43 B2-45 B3-17 B2-21 B2-7 | B2-23-1| B2-23-2|| B3-31 | B3-29|| B2-85-1 | B2-85-2| B2-64
Quartz o ®) O O ®) O [e) o o @) o o
Plagioclase O O ] O O O O O O O O O
Biotite A A A A A A A A A A A A
Hyperthene X X X X X X X X X X X A
(mingtonitel] x x x x x x x x x x | a

Table.1. Observation of thin section of the 886 Mukaiyama eruption's deposits. Legend represent frequency
of mineral(O>/\>X).GP; thin section of Giant pumice.

4-5. BATEAE

MylDHIZE £ TV /2, Giant pumice & Giant pumice layerti D47, Giant pumice layerl)
NTEENTOREALS EOBEEZNTE L. MEHEIT R [EA AR 1981 117-118]Ic
LI A -RFEERA W, i, MEDREZMRS 2720 [Fl—oalk 2z 10[0E L 7
LA ThREBEIR OB -, Eho, WMEOBELRENT 200, O Lo
12X L T7~10fEFEEE DK+ Jl7E L /2.

i 2 DR DOEEIR B L OHIE L 7ok 5 A LI ITiE 97(Table.2).

CORRAERZE, MylLIcE N 2B L I3RKE S, 2% Y Giant pumice TdH 55 E H I &
LEEERIEIFELEIONSG.

1%

Sample No 3-75] 3-46 | 3-47 | 3-84 | 3-43 | 3-82

dQHSiFy 0.75 11.02 10.93 10.95 11.26 1 1.22 | T4pjc2. Results of measurement of density.
(glem®) 1.54 |1.13 | 1.25 | 0.99 | 1.34 | 1.09

096 11.05 11.33 10.96 1.4 | 1.49 B3-75; Pumice in Massive layer(Loc091)

1.21 11.03 [1.00 [ 1.36 ] 1.39 | 1.08 | B3-46; Center part of Giant pumice
0.80 10.78 | 1.12 [ 0.82 | 1.02 | 1.35
0.70 1 0.82 | 1.71 [ 0.94 | 0.90 | 1.28
0.86 | 1.04 [0.77 | 1.08 | 1.41 | 0.62 | B3-84 and B3-82; Pumice in Grading and inverse
0.97 [ 1.18 [1.00 [ 127 [1.22 [ 0.9 | grading layer(Loc106)

1.00 0.90 | 1.62 | 0.84 ] . . . . .
0.96 1.34 B3-43; Pumice in Grading and inverse grading

B3-47; Pumice in Giant pumice layer

densit
mean density | oo f 101 | 1.14 | 1.02 | 1.26 | 1.12 | favertocl00)

(g/lem®)
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5. & &

BRI O MAEEE L, TN 0 %2k L KR 2N 5.

PRI, [IL8SOFM K LIRT D IHAK AT > WTEREZ T 5. @ BETLEEICEL
THEMAGOEORL ZIRENHETE LI LML, ToMIRIHKILATHESZ EEZ LN
%, HifEHEED & B 2 HIE MR M E b5 T E BB TE 20, COMEGIHKLATH 2 &
WO T EEBAENTHS., Lo L. [BHEE 1993 125-134)ic K b i S h T B4 Tkl
DIFAEAE T 2 A B REMNE o N h - 22 &, HBMICIBKILEOFEAEEEET XS
W ED S, & TH(Loc068~079) DHEREY) (F[M]1LLIK ISR KD & DThH 5 LEA B,

5-1. Myl

KILOWKBR TR, KW & H 2 DIRGREDRET 2 L VWO BRMBES WL Db
D, [Wilson and Houghton 2000: 545-553iC &N, T D & 5 MEITKE S LTl G ~EH)
9% 5 2 &K OIRAY) % KB (pyroclastic density current), KFHERE RO 5 5%
JEES I E 0 BB R A IR E U 7o KW R I & K i (pyroclastic flow) w0 ICP1E 0 @B &)
W ORI AH L. # Sh, LR RE L, Rl L 7o KRR TR %2 K — ¥ (pyro-
clastic surge)& T L TWA. Flo, KR & Ky — 0 OREN S HEREY O 4513 [Cas and
W@ml%%9&uam;ofﬁéMTﬁo\K@ﬁ%ﬁ%uﬁ%ﬁ%ﬁﬁmﬁ\kﬂ#—
HEREY 1S Kk B R s Fe 2 LRI 7E & b IR T i
EHEVORBESETONS. ”

Myl (3. FEIERAE A B & plfEREE 7 L
wmbw@gmwmxiakwﬁ—ymﬁﬁém
5 BEE O WiRNIC X > THRR Lt EE A
eméﬁﬁéﬁoéﬁf\MmWemmmxﬁuk

ol S 2 HIREE O suiihic &
L EEAON AR bR~ TV 5. Fi,
Cross bedding layerz Higg & & ICHIE L TH 5 &\
HAE E K33 03 & 9*Massive 75 F5 % % 7% 4 #E U8
bEIETX 5.

Fig.10. Numerals represent diameter of max lithic clast and
italic numerals represent Md ¢ by grain-size analysed. Black
circle represent the expected location of Myl's vent by this
study. Dark gray and light gray circle represented the ex-
pected location of Myl's vent by other study(dark gray;
(Rl {7k, 1978: 249-262]. light gray; [Fi%E 1999: 417-
423))
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RIEEMr OFE R A BT b, HERE 0 ALIZBEE T H 2 H5. RIESIE T 0 E &ILHPHIC
MLTVBEVWS DI TREBV., £, DM S, Flow EFallOBIAREL/MIC 7 0y b &
oy K — 2o KPR D & 0 D FERRTI A8 AE LT 75 - TV IS,

F o, BATIHE AR TATOMyl ORI ZE Ky — v ERTHE S b A [~
1987: 57-611) KW & /Rn T WL S & 5 [HHik 1993: 125-134].

DL, MNDOFHEDOFMATISALEIC B 5 KWed — ¥ « KIROFEERIFICES % &
WH T EMSH. TOMyLIE KR KIS — Y. H 50 IdT N6 0hREEE ORI X 0 HE
BlisEAONS., Lo TARBTIRELD X5 SXBIAEE 9 & 0L KPEZ L R (Pyro-
clastic density current)& W\ 9 SEEH WV 3,

Myl DIEHBEIZ > W T, [« K 1978: 249262113 [AILFSHS [HEE 1993: 125-134],
(DR 1999: 417-423]3Z D & ST &4 Nl b0 A FEA TV S, APFFICBL T
RIS BT O Fh R E & = DEZHAE O BIfR. AEEH ORARIERE & T OFRIAMLE OBIFR D 51
IR A L. JefTHIZE & 23 A I S A8 S 117 (Fig. 10).

Myl OHERE#E G DI HZ L& EAE LTS WTHER 5.

W R 5 ATEE D FRUA(Loc104; Fig.5-1) & i /5 D #85A(Loc108; Fig.5-1)% 9™ % &, TS
D1Z 5 (ZI %53 Grading and inverse grading layer3%i# L TW % A3, %75 T3 Planer bedding
layer "L TV B, F/oy EHD1E 5 TRITHE A Planer bedding layer$Cross bedding layer
DIFEL TV B DI Ly #75 TldCross bedding layernSFiE L TV 5, —fEINT KIS — ¥
HERE) O Il 5 ~ D2 LA #1559 % & Massive—Planer beds—Cross bedsDIIFICZA{LT % & W
I RGN D D [Valentine 2000: 571-580] T NLAMEH A & OB HLEIC & b 755 i O
W HEICHIG L b DR EZZOLNTEBD, MyLIKBL T HIEORHNHETX 5.

hZTno FHZLEEEE S 5 &, 5 H Grading and inverse grading layer—Planer bedding
layer or Cross bedding layerd®Z{LiTf L T i#7/5 CldPlaner bedding layer—Cross bedding layer
DEALPHEEIITH 5.

KPR R O B Z L OB % M f‘“"@’“"gjfg‘%‘ ~O=—
Sy o
yIOHER D FAZILITHIES ¥ 5 &L Myl ld3iE "“”""""f;h ' *%
Steam c
— . . N W .
BOMT I, KPHEBIEROMEORD «  pugrosne § 12 %) & v
B O

HOREPIEE VWA 5.

Myl @ HUTHFEAIC & £ TV 5 Giant pum-
icell D W THEES 5.

% 9°. Giant pumice (3B E DFER D 5
B EPFSDIT R LTV T, MylHo T Fig.11. Model of producing giant
D E M ORGHAEE ZNIF EZLAE VT & pumice[Kano 2003: 213-229].

L~ Quench fragmentation
P~z v, and autobrecciation
Lo
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HIHA L 72, T &R BIERORE R 5. Giant pumice 3 [A)111K I L886ENE Kk D K EMIE TH 5
L WA 3. Giant pumiceldcool jointh3&A 65N 5 T Eh o, KSHEEZ T EEZEZOND. &
SIT. [BEER-hE 2001: 41-48]IC &k 3 EFEBARICB VW TO R — ) v 7 OfER, HKEL DT
WKOMYIDBSHERB L TL 2 2 ERHESNTVE, CNoDEREHDOETEL S S, Myl
KK H 5 & 7o alREHEAIEF ITE V.

KA KT 8 W T Giant pumice® & 5 15 BRI OEHENBIE S NNV 2hdb b,
[Kano 2003: 213-229] T3 = OMEH € 7L & L CFigllicREN B TFLEHN LTV S, B
UHEIZX L D | Giant pumice layer& T D E 7> Dlayers [hN7o & &2, K& 75:E L IXGiant pumice
MA>TVWBEEVWSTETHD, TDENLDO< LY v 7 ZRTHITIIHE D ELER SN -
72T & 5. Giant pumiceld fiDlayer[@bk. KPEPEFERERIC L D EETNIcE WA S, 51T,
Giant pumice® A » T\ % B/ & [FFREE OJEIE T b Giant pumice’SE £ N TV WENEET
5T &o, IMHOBBEAKZWLDITEINTE/LEV I DT TR, Giant pumice® 4
AR O N T Wi EEX SNE. 2F D, KPICBOLTHES F— 22T 5 & 5 10IFE
K BRIC L > THEBRSNE EEZ OGN 5.

F 7. LocllSICBLTRILRE PR SN L T &5, TOKMEEERIIAN 2L
TR LEDERBHNTH -7 E VWA B,

P bEoMylORRRICBIT 2 BRERET 2 & Mylid [EHE LS OREITH b &
B = AZTERRT B & 5 ISIRBERIIE K & SR O KPER IR 2 A S 5 X O IR K
THEORLUTHERE L TV &, RAICIEKOBIIZ/NE K78 > TOKIEAKEIR | ik b s n
rEEZAOND,

5-2. My2

ZEREEHFRIC L OMy2l3 WL OO KEEEIESR L TV 5 2 EDEIETE 5. L LHE
ZRBRD. 2 oEHHE VSRS KBRS EEZ o b,

F o, RV ORI E L OEEICORDES. BKA LV EVSH-AET SN S, MylD
R > DRREE L T DR OTRE & My2 ISR © OEFRE & = O RO Z KT 5
ELMy2D 135 DK D DA TY B,

DN RIEEDE N ZHKBIR « KV OEWHIEDEVICLZ bDIEEEZEZ LN, OF
D\ MylDS KB RO X 5 ISl ~NKEI BN 2 RIS K O L e B2 5B DI
LTy Myl 3B MK O & S BB I KB B LR Lt E B o s, i,
— NS KRR e KRS T2 K O BB I K 0Bk S N2 EEA SN Th b HER
ORI EBEAITH 5.

P boMy20kRICBId 2 BRERET 5 & My2ld [KIBEOHRLEZBHIEE Ly BT
WA HT 2 KSR | Ick D AkEhicEEZL SN 5.
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5-3. My3

My3 3B EEHERIC LD, EE LODOFE L EEHEEAER L T0E T EniETE
. Fio, BEBEICBOLTH, MR TRITEORE L EEH. LTl L s » il
KTx5.

Fro, EHHEEHFGICE D, BELDOOMHREINEL 50 OHh D7V —7( Lava a~dIZ5y
J ot @R BETRE UHELYHA D EPBE TS, WThoEE blalikiLigss
FKICEZbDTHELEEAONS. —MRINICES Lb BIEEROETHRNICEAIHO
D3 d B[5FE 1983: 7-9]. COHMAEZEZ &, T LELESE LOOMERAOEWIZ, HH
FEPEHFEFAOE W ERM L /c DI EEFEZ SN DD, T D42 OFHAS ME HJE £ 0 H I o
HIZRERIZ 2 S 1 - 72, Lava a~dOEHINARF IS W TR0 5180 - fehs, BHIE PR
WImEI ZAREMEAEZ L 5N D T LMD, TNENITMy3-a, -by ¢, -dEZRTZED T 72,

P b oMy3DRRNCRE T 2 BEE2RAET 5 &, My3id [EHRCE BRI 2 0 2k
DIEERERHT 2EABR ] Ick BRI EEL SN S,

5-4. My4

FATHN Lo & D 1EMy4ld3 2D 7 v — 7125 1
5T ENTE, ThTNHERMBEE ORI S .
THAROE A EIL 5. TH 5 [ETable3D & 5 i<
FLEDHBHILENTE S,

My4 &K1 L THBEd 2 55 Ed. —i#d 2 0
BadrfaBbeZy o s TH., &
fo. WEMHEREO LicHELTwa, HUicksi
AP MERICB LW THETE, £
OHEREYI[ AT 1982 249-260]iC & % & 2/¥4 5
7 WIEBIPE S IR KR T b 5 L& s
TV 5., HERY) O RECC P O BRI 28iE & WV S K

e g PGS T BAERERE
My4-a [[fekifEn K& < FERIZIIKD
Fl X OB 2 H AL D

Mg i T _BEV R AL
My4-b [ RRIEITPREE T, IR E

Gl E MR FIE B SE 72 22

i i 1 73 5 L R IR b
My4-c Uk RN E < TEIRD LR B v Fig.12. Numeral represented diameter of max

B X OB -1 B L 20 lithic clast at the location. Circle represents ex-
pected vent of My4-b. Light gray area represents

distribution of My4-b

Table.3. Summary of My4's character.
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B, <7< OBDHE & SFECEE < /<0 TEN S, Mydb IRMEKIC & B HEREYI©
HHAREMENEZ SN B,

oy TNENOHEREREE & REN T ORMAEE X 2 &1 Myd-a, Myd-bid KFHEEEHRIC
& o T Myd-cl3 KIEVIBET & 2 WIS KB RICK - THER L EBEAZ N5, £/ M
yAEHERE S B o e T D KB I & U U 7o & S 1213, My4-a® 13 5 MRS B EE T
KIS WRB 2 . My4-cD 13 5 D3 IR TR — VICE VR E R > T e &%
Zob.

HERIARERIL T TV R5aITE, BHRICE VW OnARILEZ T 105G S HERRI
(220 GG BEAE L ONG. FIEOBEIE. ZIREKICRESNS &5 5, HEH
FICB WTIRILZ Z O I HERY 2 R Ok « BEI S ¥ 2 S SETH D REDEHITIE
HERERICB LT OMILEEITSE 2D I+ BEEER > TV S I ENEHTH S, Lo L,
My4H3 ZIRIEKIC & BHEREYI Cd 2 AJfEMENE Z 5B T & h 5, B TldMy4ns Lo >
DESL L TH - e ZHlird 5 T3 SAEMA IS 0.

My4-bDE&UHIC 1) 5 e KR & 2 D FETAIC N 2 Fig. 1212789, My4-bD KR £ 1%, Fig.
2 D FEFE K 1 (Explosion vent)IZ[A] 2> » TREL > TOLK HRAIDBIER TE 2 &0 6, IBH
MIER FICEIE T X 2R KO REIMy4-bDEHIFETH 2 L ZEZL 5N 5.

LI EOMy4ADRRRIZBE 4 2 BRKEMAET 5 &L My4ld [Myd-al3 HERHE BT O Kk #
iy Myd-b (3 HESFYEEE O KBERIE TR Myd-cl3 KIS T & 2 W KSR O K PRE 3
Tin ZfED —IKEKD 2 VI IRIEK ] Itk ks nicEEL SN 5.

5-5. RAER - BRBEREOE(GEN

FeaTB o kST, AW TR A TR TR S s HERYE ALK LI886 AR IE K
DR TH B EEA L. DL EIT, 4-1FEHHRLH T~ 7o R & PG FES BT O R B
DEVEL EKPEETEIZSRIBLTVWE LI VWTEET 5.

T4, B E PR ORATEIRK & Rt & o, FEHREIC B O TEI% T % % Grading and
inverse grading layer$°Cross bedding layerl3HINIC BV T BT 5 LN TE B0, Th &
D EoRBIEIC & 7 2 IEF ITIE O Massive layer’s K IFHAIOZIHTRBIE &LV, o2F 0, 7h
flifGRE DO Massive layerll FOMEREY EMy RO D ThH 2 LEA LN 5, ZEHHEHFT
FRBEEPEH A CEDN T L VIR HRE VWA, O MITKPREAFIET 5 &£ 5 10k
BRBE TR, o, DF D KRNI T OEBBRE. & 5 W IZIEE T H ORI i
R LTV A AREMD D B,

Zo0EZEEFEDLE, WO RSN B X S ISHEREY) (S K P I RE S HEREY.
BBV IE KPR O HIE 2% 2 & 5 Ic N e - HERE L oI chb 5 L E A 5N
3.
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5-6. MEXHER

Myl DHNZ HL S N e B KAV NE < 75 5> TV T & PMylh SMy2 ~NOIEKER D25 LI,
Myl OB KIC & 0 igAD I T oN, FilE» SBE(LT 2 2 ik b = 7 < LKA /D15 <
BWoTWolchhdZEEZONS.

DIk oZEEEE LTy MILKILSSCHEIE K DM KHER ZHEE T 5 L LIT O & 51278 5 (Fig.
13).

LK I L886EIE K 1E HTEF A C MW i T b - 75 S K ABIG L 7. KA
BEIA T 2 & I~ KBS R AR S 2 & 5 B IBFEMN LIS K(Fig13-A) L BE KN — 4%
ek 3 5 & 5 i K (Fig.13-B) 2/ 0 K L, Myl 2 MR S H 72, B KDOET « Myl®
HERIT RO R EREED K S B EANEZE(L L TV EL 2T & 0 KI5 LR D a2 13 8%
DU DTy AE RN K 2 H 9 2 BEKTEREN E 4T L. My2 & HERE L 72 (Fig.13-C).
S O KMETTT B &L IEGERETRET 2 X912t My3Z2Ek L 72(Fig.13-D). T L T\
ALK IL8BOFEIE K DfAE R 7 — ¥ & LTy /INBIEE 7S IR KT & D My473 HERE L 72 (Fig.13-E).

se— N P N Se— —
c r
B %\7 C
ﬂf%

Fig.13. Eruption models of 886 Mukaiyama volcano eruption based on this study. A); The eruption start in sea
with pyroclastic density current. B); The eruption mode changed to effusive eruption and maked giant pumice.
First stage of the eruption alternate A) and B), and deposited Myl. C); After A)and B), the eruption mode
change to pyroclastic fall and ballisticsand, deposited My2. D); After the pyoclastic cone formed, lava flow
formed some lava domes(My3). E); Last stage of the eruption is the secondary eruption and deposited My4.

6. £&H

AWFFET EH B LK1 L886 M K OHEREY &2 T A Ly ML KILI886 M K DI KHERS 1< >

TEEULI, AWM CHERLICEE2FEDBLELUTOLIICES,

Myl D KD SHEKDIEE D | S O KPR 2 £F S BRI K LA E F — 2 ZfERid
BIFBFE ISR 24 0 R U, K OHEFT & & SIS KIS RER O (= LTV -
7z
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My2 © 6 T KPR OB AT & D KRR A TR L 72 A5, PEOIKTET (i L

My3 © 7 O IO H B OV 1T & DL 15 < & bao DIEETARAE L -

My4 © BEET IS O —IRIEKIC & D IR S AL aREMA B D . T DIEBY L KRR Ok
TR - 755, © DEMLEMy1 & N3 &/ MEHIT S - 72

7. #

KL EED 21cb o, HILRFHILT ¥ 7% € v & — ks, mARE IR
ZLOEEBEREPSEHEE F Lo, FICEASEICEBMBAECREITL V&, RE
HEZ CRELHS £ Lo, BILRYOE HRERIRICIHBETRA TOIIEE, Gia Il
ShRVILEE Lie, KRR ORES ITd, HTALDEZL OTIRELE CRRATHE %
Lfc. BAERFHFRO RILRAEE BB B 2 BB I 3R ek i -
3 CHEETEE, MR L Tl & & L, BRI HERME R R O #E 0 5 4
RIS, @Rl vt L, BMBAED LS. FIENESOH 4. BROT 41T
BEIUNCL Wi g Lk,

BRI, RIFFLEED 212h e BRI D F Lich 2 i@z LT,

&3k
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