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Eruptive Style and its Temporal Variation through the 1914-1915 Eruption
of Sakurajima Volcano, Southern Kyushu, Japan

Maya Yasur¥, Masaki Takanasur*, Kazuhiro IsuiHARA™* and Daisuke Mikr**

The 1914-1915 Sakurajima eruption was the largest eruption in Japan in the 20th century and erupted
andesitic magma was about 1.5 km® DRE (Dense Rock Equivalent) in volume. Pumice fall and lava flows were
generated from the fissure vents on the western and the eastern flanks of the volcano and pyroclastic cones were
formed around the vents. Eruptive style changed with time. It is divided into three stages. After the initial,
vigorous, Plinian eruption of about 36 hours (Stage 1), extrusion of lava associated with intermittent ash-emitting
eruptions with or without detonations lasted for about 20 days on both sides (Stage 2), followed by an outflow of
lava for more than 1.5 years on the eastern side (Stage 3). Consequently, the vast lava fields, which consist of a
number of flow units formed on both sides of the volcano. Some units of lava show evidence of welded
pyroclastic origin, suggesting clastogenic lava. In the western lava field, surface blocks characteristically consist
of pyroclastic materials which show variable degrees of welding even within a single block. Typical eutaxitic
textures and abundant broken crystals are also recognized under the microscope. Some flow units can be traced
upstream to a pyroclastic cone. These features indicate that many flow units of lava on the western flank are
clastogenic, which were generated by the initial, Plinian eruption of Stage 1. In the eastern lava field, evidence
of pyroclastic origin is rarely discernable. However, the content of broken crystals varies widely from 20% to
80% in volume. Most lava flows, which were erupted in Stage 2 associated with frequent ash-emitting eruptions,
contain broken crystals more or less than 50%. This fact indicates that magma in the conduit experienced
repetitive fragmentation and coalescence due to intermittent explosions prior to outflow. Lava flows of Stage 3
contain much smaller amounts of broken crystals indicating gentle outflow of coherent lava. Relatively
large-scale lava deltas developed toward the sea in the eastern lava field. Eyewitness account at that time reports
that ocean entry of lava from several points started several months after the beginning of Stage 3. Although
small-scale breakouts formed at the flow fronts of some lava on both sides, a large volume of the deltas can not be
accounted for by secondary breakouts of ponded lava within the precedent flow lobes. It is considered that lava
tube system fed lava to form the lava deltas.
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FAEMTK O FENE S Omori(1914, 1916a, 1916b, 1920a,
1920b, 1922), Koto (1916), (L1 (1927) 75 &% { o3k
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1986; Nakamura, 2006; [[If}, 1998; Yokoyama, 1997). 5%
Il (1967) /K (1986) (&, PEMILILMO AERS L

Index map of Sakurajima Volcano (a) and distribution of the 1914-1915 eruptive products (b).
submerged lava flow on the eastern flank is after Ishihara er al. (1981).
deposit by Kobayashi (1986) are slightly modified. Thickness in cm.

Area of
Isopachs of the 1914 pyroclastic fall
The squares on the map show the areas
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fo. o BRI AEESKIRIEETH S LV D RS
&5 (e, 2006). LD & 5 ik OHER O FER
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MR A E T & B a0 . AT, 4
WK OHERE O AR A 5. KIEHKick - THE
Critalicl, Kok s siiciita=y b &
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35D KDIRE % Table 1 IT/RY.
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Table 1. Summary of ash-emitting eruptions and period of eyewitness of incandescent lava during
the 19141915 eruption of Sakurajima Volcano. Data were based on Kagoshima pref. (1927),
Omori (1916b, 1920a) and Yamaguchi (1927, 1968). One month is divided into three in the
table: early represents from 1 to 10, middle from 11 to 20, and late after 21. Phenomena
including rumblings, air disturbances, detonations and eruption clouds were observed at the
north of Kagoshima city and were recorded in detail in the journal of Kagoshima
Meteorological Observatory (Kagoshima pref., 1927). Based on the descriptions of the
journal (Kagoshima pref. 1927), types of ash-emitting eruption are defined as S for eruption
with shock and detonation, R for eruption with rumbling and A for eruption without shock
and rumbling. Number of days of individual type of eruptions were distinguished by, © for
more than five days, O for three to four days, and A\ for one to two days. Asterisks show
the period of tromometer observation at Furusato (Omori, 1920a). According to Omori
(1920a), tremor and air disturbances were observed throughout the period of the observation
and sometimes detonations were heard. + indicate witnessed incandescent lava.

Western flank Eastern flank
Year | Month | Period | Typeoferuption | |ncand. | * Type of eruption Incand.
s R A lava s R A lava
Jon middle © + o} o (o] +
late O|l]©@ |0 + Al © O +
early AlO|© *| A | © (o} +
Feb | midde | O | @ | & *| O]l @ (o} +
late (Ol ) *| A |©® ] O
early (o] * © ©) +
Mar middle *| A | © () +
late * | OO | © +
early x| A |lO® )| © +
Apr middle * (o) A
1914 late * A A +
early * (o] A +
May middle * A
late *| A | O (o)
early A O
Jun
middle O|O| a
Jul +
Aug
Sep late +
Oct *
Nov *
Dec * +
Jan *
Feb
Mar
1915 early ha
Apr middle
late +
May ~
Sep
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EXRFTUEEHEBELLEVSEENMSH S (Omori,
1916b; (LI, 1968). HHRIBA DIEET N & 85, 1914
R TICER L EBONH O REEHHS 1915 F£HF
LEIC IR 2 -» THtH L 22 & W HFEZHIH B (Omori,
1916b) A%, ¥4 H OBHIEERA S » e h &S hidbh o
tu, E 721915 £E 4 QLIRSS o e, KIERTK
DIETET ORI TH 3.

AKEBHORDEGHRICBLUTOL S BEENA SN
5. Omori (1916b) I$, WIKBHEEED S 1914 FERET
HHLETHBEEE[R 57— Y | DIEEHK] 1915FE0 4
Bt LA %E [R57— 92 OEEH] EFAR.
—77, (L (1927) {d BFEP LR DR WA 5, RFEHE
WigcveFEo 1 Biciith LcdE%s (R 1 0BsS
w2 AL ML Tl L7z b % T3 2 HiaE
) LU ERR L 22 GEFH, 1952 OEER). &l
(1978) i3, 1914 4E | i L /- A LIEIc )3
BiEE%E TRIETEER (T 3 AL osfilo
R L HPES D S T hENHHS BRI W EESE (K
EOEER (T)) &L, KEDBEEROBTROBEHED
KREOZROE D HH LSS TKIE T ZRESHE (T))
EOEAFE, Il /NEF (1981) 13, KIEDEEMicHRT
BRIBEETNT TKEI ZREET (TY)) EFA
72, HiR - 50 (2001) EHE - fth (2003) I3ZEPBER]
FHERICH S & TTIRIBR] &L ah T/ H90HIEN
AL 2. B - {th (2003) i, 1914 FicFHL
RZRBELH B L EFHOMTL, Hgic & b FHE
MRS E T E2IE/L ..

0BH S ML E biIcBIOBEROFHE A <V
FASEAEN, B D=y bMbIS AN ENTF
HEhs, (Lo (1967) 2EEMSMIRO LfHO “BRHEE
" EBPR L 12 /MK (1982) 3FEHIS TR O Y%
v, 2= PBIRER L. BUSGEHOBEOXS
bEFEHIC LY RENRL Y, E—EETORBERLL-
THIK ETORHARI 2158435 5. Kobayashi et al.
(1988) DB KIBIERI O KIEAS A Rigic 3 TH
EXS LI &S SN ARSI TVEY, Zh
LHOXBTRTI 2 T2 OKRXADA LHJREATY
W,

AR T EICERE RGNS & 5 RIS
WTHEIc2 =y VX3 ET- LT, 2hooiEl
FhSRFEEZHRD I, S5I&2 =y F ORI
TRIEBEOMIELS 2= b ORI IR % 5%
L, 3L AEBOELERA.. BB, HEOKK
PFITBAL TEHFETIL, 1914 F0 1 AicEm U et
LizsdEs "T1, 2 ALBEMLECHRB L EE%
“T2" LOERC L Ed 3. FhHEAOEREHOBET

N H GG T2 IR, YFOFEERP IR #, S
TR RRIRIC > W TR T 5.

3. KEBAKOHEEHOER [BFS L UERRH

KIEH K OB oI MFEERC SHEBLKE b
1974 SEE ;BRI 0 BhBINE RV, BEilic>\wT
(3 1961 4 3 AFRMAFEKILEHREL » 9 —iHEO%E
TEHGHH L. A TIKEBRSOEFOBEERD
fthic, HEHm, KX 108 mBEOBEASH LEHN
LiFLEEYohE, BhERTRChASOXIIIETE
Wi, heko@EEn &—iEL1.. £HEELDE
LicBpici/MEn BRI h oM H 5. &
hERMZFETAONIE L SN 5 bDIT->W\ T Omori
(1916b) % Koto (1916) bBEICLc LTAOFSER
Wiz k22 Wil & D IIEMS KO E AR
MK YT S RIHE TS - Fo 729, KPFIRIC & 5 K05
BEBLODLEWEEZ SIS, F WX KIEDOH
KR OHIER] (K HAFFEREURILES, 1909, 1920)
ZHALTER L. BANOSESREDHEL D E
WEBS b b B0, FEROWFIC L 309 A PMEKIA
KOFEDRIcLZbDEEZI LGNS, HHLEE b
WiEHFEERICK S W T2 =y V%271, 2=y
FEOHENGEERN L, RIS EWEAShE b
O Slfica=y FHESEF L. BB HIEARLD
JERRNED BB AT E V&R, LFLLEVIRICES
MFxhTuwisvafetksis 3.

3-1 BHREUBOBEYOER BES & UREREN

BRLfGc> W TRECEFOEROKE & « FE,
BELHPMADAD DBV (Fig. 2) icEvwT=
=y X% - 1 (Fig. 3a). W4 & W7, Wo~14 5k
UWI6 20— 7ROIEHM D 2RTOTHREROMTH
MTHBHEEZEZ OGNS, W5 & W6 IRITEFEDOHIENE £
D OREEICTET B (Fig. 3b) 723, —FiDEEIRE
EHMT L7, WI~3 5L WIS WIT RKOMIEORE
BRiCHTRd 5 C &b o Kk & ¥ L 1. EhBERYIGE
TRD SN TR LR E 2= 5 b OXGICE
SOTHFERD 12 (Fig. 4). DTFic&2= F O
%i0ikd 3.

Cl KOBEB D W1 X3 ERTH 5 (Fig. 52). W1
DILMDLLBHIE (Fig. Sa OEEPRF O, Fig. 2
D AIg) TRE|FCHOREBESR SN, KBS
MBFBEOR Y 7 LBETAE> - ENBLUEHD
KILER A S ik & 3 48, 3 < igkE L 7B 1S v Jkisss
OEERD L VIKABEOBRER bEN TV S, W23 Cl
KOD$ CEICfLitT 5 F— 2 kOIS » Glo
) 2ECESHERITH 345, BUMES Loty
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Fig. 2. Surface features of the 1914 eruptive products on the western flank of Sakurajima Volcano. G1l, G2 and

G3 show the localities where samples for sieve analysis were taken.

HTRAMEY W1 Ll ITH 3. W1 BLUW2D45
v oS C3kOFFELE2ROLE LAAER 1km 28X
BARBIDKEEAHEE S N B (Fig. 3a). Bdid 524, C3
K OF D FEBH D 3 I (2B HFEE U KB Ic E A5t
CTW3, REATEHRE WL BABREOHRRAE S EL
Shah, Zo4anfedEfh s kKBEoBKIIRETH
PHIC PP MR L - BEAHISE A E R S h 5, k&
Cl KOBDOEIIC FEE L H L BET 5 KB OWTE
MASNS (LH - fib, 2006 DEE 1), KOEEEOHERT
WOE XL 50~100m TH 5 LiEEEhTWSE (GF .
ftb, 1981). BE{KPALE 1~1.5 Bflik0 BRI, LRI 3
WEKE DIRTTIC KD KEHH R L HKOAVRES| &
BASKEEDECEHRFHED OND, WABEBEE, O
MoKsoEER s h, BuFTbok5ickO
o 3.5km M i E TR V1 (Koto, 1916; Omori,
1916b). MK BHLRIE %S WX RPE 1.1km LIRS - 2080E
H:H25,000m Ll EE T ERAL 72 (Omori, 1916b). LlEX
VIO 7 ) = —ABKTIE, ClHSTEHNI 1km
DOH C3I KOG DOFEZHE £ coHNBKOFHIED
L, KxOKBETICL D KEERZEHR L EEXLS
ha,

K OB 545 &, KOESNET LXK
B0 EETEEH I3 KO0 S S00m BB E 83, KBED

“B” shows the locality of photo b in Fig. 5.

S 500m 13 & OEFATIE S 2m Fijk D2k e LTid
HMKOBWKERK OB TRAFIUIHALER (K
F30em) MLIFLITEDSh S, NEMHESERILLT:
B8RO SILE LS (Fig. 5b) THH, KBEEHIK
THKEMERELLIT 5. KRR ORFFIC (34, &b
BACGHALENMEEL DS S,

W3 3HEFEICHE MUENEE 0 TH 5. C4 &
C6 XO%LES 1%, HinEAKOORMIEZKE hizK
BEThHEELZ OIS, ILOKAMHN S C4 L C6 K
O - TERESELS LD, KBREOBEESHRET
B3LIIKHRAD, Ca L CokOERLE LIHREDOK
BEAHERE S 1L B (Fig. 3a). (RICH~N2 W4 [ W3 £ K&
FA3ESIEEticARLTVWAI Eh D, We DR THEI
IKWINEREShTWEEZ SN B,

W4 i3 W1 KB OHEETGEE (Fig. 3a) & » Bz s
9 5. LHHTIR 1km LEOEZFS, TRT3 20
o—-7iahhb WADRMICRKBEYNSNET
oy MBS, B—D 7oy 7 NTEFTIC L O BkEES
(bt 5. Wa D Gl Hil (Fig. 2) icB W T, JEBREEHS
D 64 mm LAT O FORBEST AT - fo. bRl
Md®) i3—3.90 (n=1/2°% n: ¥ (mm)), HWIKE (o
©) 329 TH3. C5KOFHLIIZIZEEH 100m DK
DT a .y s MNBHOND. WAIZWT, WI0, Wi IcHD
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Fig. 3. (a) Distribution of individual lava flow units, pyroclastic cone and craters C1-C6 on the western flank. W
1 and W3: the remnants of pyroclastic cones. Broken thick curves show restored outlines of collapsed cones
W1 and W3, W2: pre-existing domal edifice “Hikinohira” which is thickly covered by the 1914 pyroclastic fall
deposits, W5 and W6: lavas on the pre-existing slope of Yunohira and Atagoyama, respectively, W4, W7 - W
(b) Three sections
(X-X', Y-Y" and Z-Z') through the 1914 eruptive products on the western flank. Vertical exaggeration is two
times. Numbers on the sections denote unit numbers in Fig. 3a. Gray area shows the 1914 eruptive product.

14 and W16: lava flows, W15 and W17: pyroclastic cones around the explosion craters.

S1: shoreline before the eruption, S2: present shoreline.

RN b FRTH S DT, FIICHIE L2 &F 505, W4 ZEKBIER A SHiH L Ao alfigtkdids %

AoNha, IETHE T a@E0HEshiz0Ed 13 /4 Ws & Weild, TheEhisio

S b g

o iz

HEI2#S - TS5 TdH 5 (Omori, 1916b) 25, 12 HDK 55164 A, 1914 4 3 J 051 (FEV LT e, 1988
it Liswh e E WA dhfi b & % (Koto, 1916). LU DX 30) TIE, HOFORITIC T O > Wi iEEHE
TR S W TiES RGO IEiE s HigEhiisn s A o h PN T - T 5, Wa ORI D120, W5
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Fig. 4. Diagram showing stratigraphic relationships
between units of the 1914 eruptive products on
the western flank. Black tie lines between blocks
are stratigraphic relations based on the aerial
photos. Approximate date is shown on the right.

& W6 I3 WaDIBEIRTHELEELON B,

W7 REFILOREICHNT 5. L wWio ic3b
W7 ORFREIRATH S, WTI3WaEFL, W0
Bbhalihd, HEMNIMICETLLLELSNS,

WS I offificbir Sh3, LWEFh b W Dkl
DOFHOIKR DR D SHIF LD > TV S 18, WaD
TIRIBETH B EHEZ SN, NNhATO v — 7 ORI
B1A2AETHRB LT E AR - b, 1985) 2
5, W8 TG TR bHPECHT LS LW,

W9 i3 Eifiic C6 KIOfhiE T TE 5. KEICE
KEIP 15 7a .y o B, THRETEES UhH
Rkt 3. W9 DEFESSE W DFRKATIO o — 75
DS INHET B, W9 WI2 KL Bbh, ik
fHE T WI0 DFRIIIC b h 3 (Fig. 3a). W9 134
Br o h S &I Ld - TE Y, K0 2km
JEW, EE»S W1 A 18 HICEREEYM %, BH
BifEE ER G- o Ly, BEETIER, W9k Wa b
N30Hh, H30Ii3 WaH W DR THIc I MIRE T
B > DEEL TR VA, WO 12 W4 DT & Es
BHOLIREREE THB L T ictiiEBEsh s,

W10 D iz W1 KB o g iR K < B
Wi ERoffARIc—Ed 5 (Fig. 3a). C3MhHEX
O oo fH i (REIE A O BAH IZITFITIC S
A 53 (Fig. 2). KOFPEH D W10 DERFIRIC (L,
m ISR ILFH &R EREFD 70 5 7 B (Fig. 2).
ChoD7 oy 2 3KEIhSEY, B—D 7oy 70
thCiEEEMIE(Ld B (Fig. 5¢). MAKIRD 7o 5 21
BEICEEEE ORI & ZFEHIENA SN B T & Ht
B\, JE~GHEERIIRBEDO R 2 ) 7 LEHO KK

MR, R~REERTRFERORMDICREEL K
BemhiL v XRicE&E 1 B (Figs. 5d, Se). G2 & G3ith
A (Fig. 2) OhEEHMRIE, PREEME MdO)-340~
-390, MIKE (0D) 2.0~2.7 &, HifD W4 DK E
% (Fig. 6). 1mm LLFORFOHE320% LT TH

b, E5IT1/16 mm LT ORERLKIIK 2 2 & D E %L
TThs HEHEBUS T 64mm & b HVKLE
bELEEThTWRY, 64mm U TORKRICPRS E, K
FRAKLUEEY 1 XORFTH Y, boHEMRKSLV
EWR B, FhWI0 KR IEECHER-> L EH M
L&Fh3. HRRFBROEHICEKARHL v XK
H3VRTHAICHEEICAHT I b0h 0, BT 5
HIAHEDbDETH 3. ThoD{LFEMKEEMDO K
BMEEIRTH 5. WI0 2 W 2L EW, £/ W&
WID—E%HS. LHMTIEC2:AOE C3IAOF|H
WI0 OAHEIRICEAOL, W11, W15 & W16 A5 W10 %78
5. WI0 OFHiE Wa, W7 LbidkT, C2:k0& C3
KOFIOEBHOHI L EZ SN 5.

Wil iFRDo-7Thh, C2:kO~NHEET S, W
1113 W4 & W5 OffjoHIVWAEEH B LS icnfiL, T
W THRUCEA B, C2 A0 W10 OO L
TWaLY, WILIEWIODERBBICHTLELEEZS
ha 1A 15 BRI “GoY¥k0" (C2:KO) »50%H
REEHBREN TV S (Omori,1916b) A3, Tk & 97
BEUT AT EMS WIHIEHET 2EEL ON 3.

W2 3FROw—-7Thy, C4kOiCHEEETS. T
W EIEAEL, WO OKBE D HTHRIRICIEAS. &
Fickiza ChoMiEL, LELELRSE m RO
BEOEOH LEENR SN B, C4XOM Wi DFHIR
KREAOLTWAIEE, WOERIS T EMDS, WIRIZW
9L WADEBRICHKH LEZEAOKh S, LEMPOSW
12131 AKX E CHBi 2T 2o Lo,

WI3 & Wi /NS o — 7T, SfFiidhoWID—
RIBETHBEEZONS. WI3 ETHDO—HRIEAE
IKiE->THY, BEDCERIOE m OFRMSEEEL T
L EOMERBOBEOWEICEE TS 2. HERE
L& DEBETEXRVY, JhiBTRESHHH Lk
BahikZHoaitsss 5. WI413WIH1H18H
EREBEZMGE B HICHT Lk 57505, WI3 ifith
HIRRATH 5.

W15 2ERD W10 2§V, C3 #HhEHAOFEEH3
LSS, BBEOXSITWI0IR 1 A 15 BITRSE
fLizEEZon3Z EMD, WIS DRI E NS
Ao5h3, AELETIR1 Adhahrs 2 B ELEEZ T
o kOTHEECKLRERG Le (BH, 1914). C3
FNBAOFTREROBRAOMBEHREICLE > TV
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Fig. 5. Photographs of the 1914 eruptive products on the western flank. (a) Pyroclastic cone seen from
Yunohira. C1:C1 crater, C3: C3 craters, C: flat-topped surface of the pyroclastic cone around the Cl
crater, F: fractures develop on the cone, H: Hikinohira, M: Minamidake and K: Kitadake. (b) Coarse
pyroclast contained in the 1914 pumice fall deposit. It locates 1.9km NW from C1 crater. Locality B in
Fig. 2. Scale: 33cm. (c) Surface block of WI10. The degree of welding changes from weak to dense
downward within the block. It locates 1.5km WSW from Cl crater. Scale: 33cm. (d) Moderately
welded part of W10 near C3 craters. It locates 0.9km WNW from C1 crater. Note that many flattened
pyroclasts are contained. Scale: 33cm. (e) Densely welded part of W10 near C3 craters. It locates 0.9
km WNW from Cl1 crater.
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Fig. 6. Cumulative curves of the grain-size distri-
bution of three samples taken from non-welded
part of the units W4 and W10 on the western
flank. Localities of samples are shown in Fig.2,

O» 5 OKIKEHEFIZ WIT b bahi- & EL 5
ha,

32 K=y rFa7hdHI-ER W ORBERHRE

W9 22 L TR FEMAZKILIEBHE £ ~ ¥ — OB
HK—Y v 7a7h o NPHEONHRME SN B, Y
ML >~ v —FKEOFEH kL, EALEIO#BE
BREDH 150m & IChIET 3 (Fig. 3a).

27 EE 43~31.65m A E, 31.65~40.8 m (3RVE
ORI TH 0, 33.1~333m KBHH L - KILEE AR
M&H o5 (Fig. Ta). RKIEFALIE C oI HERTL -
BERRTOOT, &FEHS31.65m FTEKEBEE
YW L7:, FEHS 43m £ TRESLFROVB LU
KIWKDBEYNTSH S, 4.3~6.2m, 28.7~29.5m BL Y
31.25~31.65m B AR, 5155, 6.2~11.7m & 23~28.7
m EE THIREIENSFGET 3, 12~18.5m ZFEREDK(
MICEA, 18.5~23m ($FER L A TLHAHEY
&Y. 29.5~31.25m BEFCRIKETH 5. AEEYY
H LU TR B FEER, 2,100~2,600kg/m* TH 0,
KURITHE 12~18.5m OEMH KW (Fig. 7b). H&TF
BERVWTREICRIKEEET 255, 21~25mici3L v
ZIRDBEIREMME TN S, 25.5~28m T i3IKE &BEK
BOFRMEIKESRICRET 5. BRI 12~21
vol% T& % (Fig. 7c).
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Fig. 7. Downhole variations of density (kg/m®), phenocryst content (vol%), bulk SiO; content
(wt%), bulk CaO content (wt%), FeO*/MgO, and broken plagioclase (BPL) content (vol
%) for selected samples from W9 on the western flank. Bore hole site is shown in Fig. 3a.

Lithology is shown on the left column.

SI: soil and sandy part, B: breccia, M: massive

lava, P: porous lava, A: alternation of massive and porous lavas, S: sandy part.
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Fig. 8. Surface features of the 1914-1915 eruptive products on the eastern flank of Sakurajima Volcano.

3-3 HAWMOBBEYHOER BES L UERE
HENLAZI > W T REDBEEHGETED ShIciEE L
HOAEDELHEHEFRICE SO THIE A EET- 2
(Fig. 8). fERK L 7-HOPZHIBER] & i K MBS hic
ERAHEL, SSHER» SHEARNEZ 2=y b T
LOBIDOBOLEF L THREME 2=y FXDE(T-
f= (Fig. 9a). (10 (1927) (3 1914 4 2 AL L £
B EHEO T2 5L T T2) BRHEMEWC & 26
L7ohs, BEKE K DOER (Figs. 10a, 10b) iIcBWTHHH
DEOHERRRIC 2 = o FEERERL TV, EI~E4 i3
KOMEORBICH b, KBEREV LIGKERES E A
Sha, E5 6 7, 10, 12, 15, 16, 18, 19 (IiAEK &
W7 L 7255, ES, E18 B LU EI19 @ _L~rhifia#Rs 3idfn
BEICEDO, FHNFRIEATH S, E20 & E21 i~k
DHIL STV s HE2 23 5. ES, EI3, El4, &
U E17 3/IEIED, o _RigEDOAHEEMNH 5. & 51
IR IR E O BEAB N BN, FERIE-TV
W, E9 (3 E6 DECR - B Eichskd a3 s L
BETH D, EhERHGETED S EEMEE LU
L 2=y t ORI H SO TFHRFERD 1 (Fig.
). T BLU T2 7V —7DX5} (Fig. 9a) 3iC8HR
TIHEER, SHE L, E@saohisva =y kit

Da=y b &OFFEFRL SHMTL 7.

191441 A 12 HOEE (Omori, 1916b @ Fig. 6) I
i, C1~C3 kO¥H-nho RS 2HMEESR LA
5. ThigERLE S EHRcEE /7)) = -REK
T, MEWBORBEET MBI, &3
DR T TERN, M, BEORESTEEL 70 (KH -
fil, 2006 DK 1). B> TRID KA K AL IZET
LU TKIr 2R L foaffiEtEAsEy. Bfilo ik &K D
(C 13, MEOILEOEEGH 400m ichLiid 5. C1K
ORI LEdIEs M@ REMERTH S, E1 K
P OHEETE % Fig. 9a iRY. BE E1 Ol —i
RBfEEIC b S H, KIEFKRI% & BIEDOHIE»
SHEEED T ORIEFRKDOEHMOE X (3, 70m Ll L
HaLfiEEE NS (FIA L Fig. 9b © Y W),

Omori (1916b) (3, $FhLoggdLEicr bih - AHs
» 2% AL (Fig. 9atho ¢), idHiIcBbhiim-
fz&E X 1-. Fig. 9athd d B & U e DA bRIBRICES
WicBEbhTWRWEA SIS, LWFhbKOLEFHDH
HTHH, BTAHYOHRTRIAHAET %k CRE
ShicdBEZI o3, BKHikoMEELL D, Bilo
Hi LOHEERIDOEL X (& 120m o K3 LHEES N 5 (Fig.
9b @ X Wrifm).
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Fig. 9. (a) Distribution of lava flow units, pyroclastic cone and craters C1-C8 on the eastern flank. Units with

simple numbers are T1 lavas, while those with white numbers on a black background belong to T2 and T2’
lavas. Areas SI, S2 and S3 are submarine lavas of which thickness estimated by Ishihara er al. (1981).
Broken thick curve shows an assumed area of pyroclastic cone E1.  Arrows show assumed direction of lava
flows. a: Locality of “Akashi-gongen” at the time of the eruption, b: flat-topped depression which is
considered to be buried by post-eruptive reworked sediments. ¢, d and e:slope covered by the 1914
pyroclastic fall deposits, f: area covered by the 1946 lava. Seto, Waki and Arimura are villages buried by the
1914 lava. T: Tatsuzaki, S: Shiwofuki-zaki. (b) Three sections through the 1914-1915 eruptive products on
the eastern flank. Vertical exaggeration is two times. The 1914-1915 eruptive products are shown in gray,
which is limited to subaerial part for Z-Z’ section along a pre-eruption offshoreline. Broken lines in the
sections X-X" and Y-Y’ are estimated sea floor based on the pre-eruption topographic map. S1: shoreline
before eruption, S2: present shoreline, N: Nabeyama, G: Gongenyama, M : Minamidake
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Fig. 10. Photographs of the 1914-1915 eruptive products on the eastern flank. (a) Panoramic view of the eastern
flank from the top of Sakkabira on October 1916. N: Nabeyama, A: Akashi-gongen. (b) Photo of the area
shown by square in (a). It was taken on 22 April 1915. Black, blocky lava (L) can be seen in the
foreground and T1 lava and El pyroclastic cone in the background. Photos (a) and (b) were taken by the
Imperial earthquake investigation committee at that time. (c) Occurrence of the surface blocks of E8. A
field note in the center is 15cm long. (d) A block in E8 showing variable degrees of welding. Non-welded
part can be seen around the hammer with 44cm long. (e¢) Blocky surface of E20. A hammer in the upper
center is 44 cm long.
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Fig. 11. Diagram showing stratigraphic relationships
between units of the 1914-1915 eruptive products
on the eastern flank. Black tie lines between
blocks are stratigraphic relations based on the
aerial photos. Approximate month is shown on
the right. See subsection 3-3 for the periods of
generation of individual lava.

E2 @3 ERLEBLOMOAXEH TV S, Omori
(1916b) @ Fig. 84 OEEUC i3, E2 DhFaBOLEH} 11k
HICHET AR TARICEROFEWVGRRE, THICH,»
T7o9 7{tT 38T BLTRLABMENZED SO
5. E2 © Lfi8Rid Bl O KBRicHEFE L, El D KBEE
HiIC BT~ o L Bl L 2B AA 503 (Omor,
1916b O Fig. 84, 1914 £E 4 A, Lo 0FE L
H-HERAROTN B AOFELI TR, BAEHEKOE
BUCHiR A RROE S ¢H 5 iREHE O RS L 1 E K
BEHMBEH SN B (Omor, 1916b D Fig. 88; Omori, 1922
® Figs. 56, 57). E3iCidiRBikotiEENEH oS
(Figs. 8, 9a). E4 it C5 kOffEH, oML kKORICH
TL, KOREESE 10m THH TS, E4 GV
FREBOEMIIKEREICHU - RED L ¥ TRKE
MBHoh, HEWEELTVWAS, Omori (1916b) D Fig.
85 DEHIC(E, BLOKOBICENTHS E4H3EH S
h, FREHEETRAHMTEET S HTFH E2 LAY 3.
1821 HOER (KREBFHIIHL) KB-Twalem
S, E43Zh 21 HUBHCER LS &htbh s, DL
D E2, E3 ¥ & U E4 OF TRHIIGRIGL A, Dz & b
E4 (31 AhficEks hic & 5 TH 5.

IRKATOFFBRFLICHERICHE L F— 2R0F
0 HEHER MH -7, WAEKER (Fig. 9a®a) OR
O, AR (103m) & DEm LLEEV. BAGHE
BRoOWFEICH#T 2 ES & E6 (4B #EE L b 500
miBEETETNEFNREEL L THECHREE L -
TW3, 19141 A 24 HD 10 B 40 5 3BARKER D

R0 @R cHEEMRNHNAALTH (BRERY
e, 1988 R|23) H, BEHOHMKMH,» S E5 & E6 T
brLEAONS, LA 914) BEAKERORIIAS
B Shish -7 &E X 12h5 Koto (1916) i2 1 A 23
BicidgTiib ohic L £, EhEHRTRAGHER
OFFFITEWRENED Sh 308, EEOBEEICIRED
Shiiv. Fig. | OFFEHRKD SHGRHERMETIRA
ERK ORET KHERtIOfGELA 2m LI E & FHE h,
BRIk OBEGZ XM OHERIcHHTE 5. ES &
E6 DIWBERMHGEREOEBEED /120,
Koto (1916) ASIREB L 1= wJfEHENH 5. HEROWMETH,
HEHEOBPAII TI KWL T2 0SS EEhTak
», ARERBESCHDLDh TOROLAIHEEME L.

KEBEENTOME,» S, HMPMERIIHTE TR il
Hoh, 19144F 1 AREICRENARBES & B X
Mot ETHXMMBV. HEOEEERNEERCL
DERHMREL B, Jaggar (1924) (31 A 30 Hic ik
B Lotk 7 — vhitBE - fohs, 2 Hic bEAAML 12
LitER L7, Koto (1916) 122 A 1 Hiz, (L (1975) & 2
H4BiciaghisgicEib Lz &%& X /2. Omori (1916b)
L& N, 19150 9 QLI E Th M ISATHENMS - /-
£I3THB. Chokb B6DFEMI 1914 4E 2 B _LALH
KEIEKRTLAEELZON S, E6RPREBMEHIC
B-THOLTEY, A»ofibtHahitaons
E9 3 E6 DR &L 0 AR T 3 (Fig. 92). % 7= E6
DRIMOEHITIZ I914ED 4 Ao T AOMICESE
AHAL, BEROBENBORBEEEN LR LicbDE
Zz ohi: (L0, 1968). BEBRERMICLERESN
rehs, WEhAHROTNBEERBSATESTTS2-50
Banr sy, dihBoBEmmEARI~NE» > THlhd 3
(Omori, 1916b). Th S IER L FENPBOREBER
BLEBS0bFMRERERRLI- GO, LAk,

E7 132D L ~thifiEfA E10 & E12 icflbh 3. E70
TFTH#BIEEd 1.5km LLEich - - T 3T 5. E7
BHECESBbNTE Y, BhER TR ICREHIE
AE»ohn, 1A 23 Bic#ilh S HRokaHER
DHAMIEDILH LA &S (Koto, 1916b), E7 D45}
LT 5. FIADFEEICE C6 KO SHFhod E7
DK EA SN BBEENR SN S (Omori, 1916b D Fig.
78).

E8 {3 E5 % E6 IcH~TEHE. ES ORTERIc 13
BRSO LB IC AR L ARBBOKRMESTL 7
oy 2 BLIELIER SN 3 (Figs. 10c, 10d). EHhEBET
i3 E5s oRRlofiigg e ikotiEss sh a0
(Fig. 9a D P i), ES8 (I ES A S D RIEETH 51
HEMEASE L, E8 DSEIRERIC (3ITUR O/ NE BT & A3
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$3. 214 FITi3 E8 » oD IRISEMiHK & B L
TKEREHF TS0 GRE - fth, 2003), E8 D
BEhLFITHA S,

E10 2 E7 2V EI cHbh 3, Ell IS IEAELH
HUDLHBED SN BH, E10 FHRMMUEABHBETI,
E10 DFRIERIIE S 30m T, TRO/NEBEE (68
100m LIA, & 300m 2 SEHH#HL T3, 38
22 HiT C6 KOfHE TN T 2 WMo iEE RS h
(s, 1927) A, PHEBMFEMLSEIOTHEEA LN S,
O (1927) 1k & DA O FESEH 3 AT AP i
FICERELTVWA S ENS, 2 AIHBZEL-6D
EEZT, 4 A 71~20 HORBIC KRB0 HRITED &
B Eh-BRICE, EI0DRIEE A Sh 3R THA
ICKESLEM-TWAS, El0R2 A LEI»H T4
HhEEECTIRER L EEA SN S,

Ell i CTkOMSEIRICAHE L, TlH TR 1.3km
P EOEEET 3. iR TIITERICIH » TIEERHb
Booh, I~THREBETRIESELHLORENEETH
3. YRR RS bW S5t 5. Ell (L E6 & E10
ZLECHEHY, TiRo—53 El6iclbh b, EILEGE
028> &m0, 191454 BLIRRICHB L EER
oha.

E12 2 C8 KODREMBL 20t HicaHmd 5. EI20
FAc(3, C8 KON SHEHKICHUZEIMROEEY
HOLBRHEMRONBZ I E,S, C8AOICHKRT S
S LW, E12 OJuigEBic id MUK o/ MRS S b3 2 B2
53, ERW@ETABVEISCEHDONEIENDS, %
hoDRficiil L EE A SN B NIERESIFRII AT
b3,

EI0 7 5 R3B L DIEEBZRMICKBEL TH 34, %
D55 EI3OHEMPPLKEL, EI0D Qs Ritl
AICHKBOSR SN2 (Fig. 9a). EhEHT Qs
SOFIAB RS, SOFNICHDbNELHIICRRS
T EMS, FIEMKICH L TlhEA S B (Figs). E
13 D5&EIHD S E 512 E14 M L TW 3, E13 & El4
DM R T AR ET RO MEsR S h 3.
E1512 C8 KA 5 500 m 13 &g 2/MEBILHEN
T, HTAHBICETEHMBR SN S, HE - fth (2003)
{3, EI13 & El4ICHXMT 335 (n) A5, 191455 H 25
AEOERICI WA, I ADBHRICEED SN BT
EMS, nDOHAIOWRICHTLIEELL 94
26 B2 3BILOHE DR 2 BifT D KO TH 2 @5 b
H b, HNEHDE, SHEENIFRL LTV (Omor, 1916
b). Z3iH 513 E11 % E15 MERIC A A5, 5 A
TLTWzEl6 (%) b5 E1l BRI R
5, W-TIRATHNCHIBBL7-D2 C8 AOH 5D EILS

EEZ NS,

E5 2% El6 BHGHEROEE h 2 XT3k 5y
d 5, BAAKERIL, ES & E6 MEMEHED % LR
LitiEeIsE v Th -1 EA SN B, El6 3L
REDHEAWTRMICHERAS UbMREL (Fig.
8), HWFHICHHL T3, 19144E5 A 9 Hicid c4 .k
EHTOBED S, G 10m OFEEVT 1 HoBEd L
2@ AL, MEOEDO X S ik L TV (Lo,
1927). EHOBBIADIIHE 2 iET) LTV, BRI
HDEHHICHEESEZBHEL TWAEEVS, FHISAT,
COBERINLDMEL6 EEL LN B,

E17 3£ OEMIC S 5 ES © E6 (T H~EFHMIE
< (Fig. 9b @ Z W), E8 2% 5. E17 IC@ B m LI
Bszr—nont LGS LIELIER NS, ZEdh
BEMSEI6DSHIAD SO IRIBETH L EHES
N, E1713 191445 AR L kI TH 5.

Fig. 10a & 10b (3 KBRES o OFARK I hz b
DT, BEHORRASBREENMFERIEICRESATO
%, B HL Fig. 10a {3 1916 £ 10 A, Fig. 10b {3 1915
4 22 HT, FhEh C4 KOfFEICERBOBEENE
»5h B, Fig 10a ic@BHRAT~EE L 72554 E16
@S5 0nEHONS, Fig.9a LMBA&TEE, CHIRE
18 & E19 i 4 2188 TH B LEA 5N S, Fig. 9a
Iz E18 & E19 @ LA OMED T EHHMTRYT. EI9
ICIRES 10m DINDEE ChMFEET 5. E19 T~
TR A EIB IC bBE LLMROh S, ARNTIRIA
FhacHitd 3BEOhTE» > 7o v 2 BENEDL, &
LuwigastwigofnBroMltishToi
(Omori, 1916b). E16 (35 H 9 Hiciléii L TW/hs, 9 A
THETIKKETFAELL, ZOMICEISBXUEI9D
KT E-1&5TH B,

HMEAOBEEF vy (E20 & E21) 3, 88 100m
YT, B& 1km LT, @R EOESE 60m LIToERIK
Do—THEELT, 2ks L TEIHRO 7L s %
JERkd 5. E20 & E21 ORBHICIIBE R SEET 2 v
7 HifAEI B (Fig. 10e). % D 7o v 7 IZRIRIIC
H—7, a0 LVENIDEL, BEBERRD SN
12\, E20 (3 B30 T b, E21 (3 Ul ZhEhii
IR DTGNS Sh 3 (Fig. 92). &7V & DRk
Bic>\wWTi3 6-3 HiTikbT 3.

Dbt Lot flovick h, Hilog=
=y M E2~E9 {4 T1, E10~EI9{2 T2, E20 5L U E
21 3 T2’'ESran s, (hd (1975) ic kg, weELEE
bi2 2 A LEISEEREIAEEIE L 2205, RETEADX
OFLViEsE CE2 s =l TIoFk
BE2ATDIKT LY, BilcdzoBEKRICT2O
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XL, HEHOFAUL 58.7~61.8% TH A, 1L (1975) i
LN, RIEESOH 2 WiiEEitE s | Blissific~
PRSI0 IcZ LAy, F 0 2 iEE mm DA 24
Hicsh, FEESHITHEEIES, (LD o5 1 s ko2
BAGRD T1, T2 cEhFhibd s, o T
WD RIEES O EifiD SR L 7283 79 Mokl -
WT, 2 EnrEiT-1. Sio, &t 58.3~63%
DA D Y 4.7% O R (Fig. 12). fl& LT
Si0-MgO [X|% Fig. 13 127595, Si0, & &g {liozEit
K T, KE#ESE—ERD Ly FEEKRT S, BT
TERHEEILEOESD T1, T2 8XU T2 028 b
iz WhW i g,

T1 & T2 ZHET 5 LHTEORET 3 61.5% LIE&
SiO; ICHEHEAH B, THIZSWTIE, PHHlO MR
13 61.9~63% EiAifk v oizxi L, Hillo £t 60.6~
62.7% L FHTFIEW (Fig. 12), £ 2060 o Sio, &
AROE RO FERGoLhE BIEENTH 5.

Hifllo T2 DML 59.4~62.4%, T2’ DT hid
58.3~60.8% T 5. T2 & T2 ORI ILIZZEIHKT
HBHH, TZOH b MI SO SHEHICZ LY, Hifl
DTL EH~B &, 60.6~62.5% O THUSTEHA H il
4% (Fig. 12). SiO, S{itthHL < T2 oMk HE & Hi
T35 T1 bhTMITFEET 5.

a0 (T1) @ Sio. &FtiE2 = Fick 3
BOMAESHEY, WODHE—Y »7aTillhcbuT
b, I & A2 LI ITA W (Figs. Te, 76). HI{LE
DiFHTIEE6, ET, Ell, E12, E15~17 H%61.4% it
T&H 5 (Fig. 14). E10 & El4 BEFEBIGD 645 & T2
THoEFZAONDH, SHIAREIRNL THIK AR
THUNENSS

5. KIEME A DB ORHSE R FANEH & T IR
SR

KIEES OIS AR Sz wTid, 1ho (1975),
fEIl (1978), HER - 200 (2001) L E OB 5. K
W TEBEROEAZ r— vORIRE%E & &6 97 o
i OMEETT - 7. W OEGICRCA, Ao
P s AR LI R Ok R ofE s SliticiiEH L2
la Ll Ficilne 5,

SRt - FlRDSL -

WAL

FS
o

WWEST-T1

w
o

| OEAST-T1

WEAST-T2

\ IEAST T2

Number of samples
- N
o o

59 60 61 62 63
Si0, wt%

Fig. 12, Frequency diagram showing distributions of
SiO; content of the 1914-1915 lava. For defini-
tions of T1, T2 and T2', see text in Chapter 2.
An arrow shows the range of SiO; content of the
1914 pumice fall deposit.

4.0
<

30 | . ¥mo °n
e ontlg
3 ey
Q 20 I gugstrt
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1.0 | mEAsT-T2
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Fig. 13.  Si0; vs MgO diagram of the 1914-1915 lava.

KIEFES FEER AR OF5 6 A R i) &40 (Figs. 15a, 15
m.CCTJWW@WWFM%%T.?LTQ&MT#
W ehaBE, WIS T2, BRI 5 Bk
bt ZOLRHEAICSVLT, BRROMEGHREOSH
fit (LI'F, BPL &FR3) 2ROFETHIELAE. 1)#8
fsoilily o] EMuf L ErEHES 3, nmmme@
0.5mm Ll Eo AR AR AR L, Sricis
OU%.Dﬁ%/%ﬁ@/h&fﬁh&ﬁkﬁéwﬁﬁ
THOWRHEAZES 5, 4) KA THRARBE GRS
S (FRi%) 2Rk 5b.

BPL =100 (BPL*+ (BPL*+NPL))

ZCT, BPL* ihikREGO A » v M, NPL Z
Rk TREVWREGDO A Y » ETH 5.
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©® Si0261.5 wt% >
O S§i0261.5 wi% <

Fig. 14. Map showing spatial distribution of SiO;
content of the 1914-1915 lava on the eastern
flank. Units with simple numbers are T1 lavas,
while those with white numbers on a black
background belong to T2 and T2’ lavas.

18517 BPL [OZEMS % Fig. 16 i<, JAEA %
Fig. 17 ISR

5-1 BB OFEEY

FEEILAE O KIERS (SPRMICEHS B R GRiBE~
KE) ¢, BROEFNTEREDRL ZWABARE—IC
BHTAGANMS L. FHEREEETIHAKZVO
bRFHDO—oTH 5. BRI OKIERE ICH~HBER
WEHS—Fc MR T, KEOBEEORMEGOY 1 XIEE
¥ 1.7mm, B4 K 3mm TH 30, HEGH 1 XDOEHN
2mm P EOBEERIC FRAK 6 mm O OMELANE
h3. GEIEBRAE TS L, HHLSISEEERFEHG
BamsE LT, BEIEELL-5F T 1 VHKE
/"9 (Fig. 15a). MRS MG, #HHA, MEG
BLURERGEYTH 5. BIEET-> 12 52 DR @
35, Bihoh v 5 v AEEL HORBLTIL I TH -
78, 28O ICRBIEON v 5 v RASUHEGE
FADOEHMEIDIED Shic. o bikimE
B aREMNEE N, BRIROMBIEMHAES VR TIE
BRICLBHEOWHRMHBVHERMND S, WIDK—-Y v
7aT7ERNE, RTROBEERVTHEE L2 -5+
7 1 v 7 HEERT. WI0 D G2 s (Fig. 2) DHIE S
FEMORE 1~2mm O TFOBEHISE, BHSREE
DFIEE~BEO R 3 Y THFOfthic, @HERcHEL
1EBETIRbAONS (Fig. 15¢). 2— 9+ V54
7 2R AR - 1R PR AR O — 8 & MK
TSR BB SN B, —7, Fig. 20 C IS TKIE
BAEEERS BT AKLUKFE (6-4 Fickd) icid, S

BIEEEHE A RIRTRIELALR SNV (Fig. 15d).
BRI O REEE D BPL OIEI 11~84% TH 5
(Fig. 17). 60% L\ LD E BPL A RT & D DKM
1-5%v7 4y 7HBERL, RECLERRBS
V., 40~60% TIZHHEML— 5+ v 5 4 o 7 HEVETR
T (Fig. 17). WD #F—Y v 73 7R TRFTHOIE
BEERVT, 0% Hitko@\ W EERT (Fig. 7). Fl—=2
=y AT b BPL OfHIC@M S 3 HFAH 5 (Fig. 16
a). L»L W4, W9 & WI0 BLeficEy, WI2idefk
I2{E» D BPL %757, W16 73 & BPL DEWERIIHE
BDH 4 XHKEWHGHSH B, 55 Fig. 16a T ‘Q" %
fFU-ftii, BEOHEE LD SEEBL EEEN
THD, FHM 61 HiTd~N3,

5-2 EENLE OIS

RAWLB OKIEES KB~ KET, 2FaEH
¥—<, ¥ 2mm, ZAS5.S5mm D41 XOHELHR
2F/7 5. HTCRABEEEAET Bica—9+y
74 v 7 NS SN B, RPN EEENG, &5
A hrI3vA HERBIUREREYTHS. H v
5 VvADELIRY M XN 02mm AIET, ¥BAETST
WRIEZEETAHAMNEN, 5 vREORNE, 1K
OFFAICEFEICRShIEE (F—2 1) &, 1 KO
BRCHELUT LD ShisWEEs (5r—22) Hdb
3, TITRY—R2MBULN, T2E7Y—-R1&203
¥4, TVTRY—R1DITHS. T2 & T3l
Boh sy Abhok2BRMES LIELITERD SN B,
W ROMENEHE VEE cRGEC bR 1S
VW, EMOAE#HESDOBPLOEIIZ13~81% TH 3
(Fig. 17), 10~35% % THIX % {, DV T 40~60% Hi
B, 5% LULORBTR2- 7+ v 57 4 v 7HIBER
TIHANEFSH 5. T1 © BPL GZTAKEMIEL, 50% i
BHPPBL, T2 & T2'(13 THILIEH 10~35% & {EW
BPL %7R9 (Fig.17).

6. RIEFADOHAH & ZORMEIL

6-1 FERAHEMATRERRN D H I AT
HE, #ERR, MYz, &l okl
BOTKBREEOHAMNRES N, KOEFH TR
BT+ 2HAEIc W TEBMHEIhTVLE (|
Z (¥ Sumner, 1998 ; &8 %F « /NE O, 2001; Yasui and
Koyaguchi, 2004), 2—%* 7 ¢ » 7H#IcREsH
BIBFEDMISTREIIGE R &, — i KBS
& KO» ouik L foliidiifk (LT “BEoBRE” L
&) OEBIRAS TRV, MTEAHERICEBAR
DUEMHERNE L GEhds, 7Y =—RHKD LS
ILKHIRK TRAERT OB AESN S C EhlElish
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Fig. 15.

debris are observed. Open nicols.
meter in depth).

diameter.

Sample was taken at the locality of C in Fig. 2.

TW3 (- il 2003), KEEEEE DI & 15 5 ifES
KBS, WIRWREOKEOEEL LA 505,

RS K OMIBINIC O SR b 2 <, R
D FSal il RN ARy € 7 TN/ R s AN o2 e S Y

7, BRI BT A O P RS I 00 oS
DERLIFLEhLLME LAy, Thid, H—o
KEEMNOFEGE, = 7 = OlkibEE o4 GhT
WABAEMED S B TH S, HAMHR ANV TERA
Pes oIS ONEETTH B, HMRED-ricd
P, KRS [l H TS I S iR R
BRAEVHERZRTEAS. ERICAROF LD
IhEEEEOMESR Tl BRIEREEA A2 -+
YT g o P HIEEIRTIEEPRDEM SRS T LARE

Photomicrographs of the 1914 eruptive products on the western flank.
surface lava block of W10. Lines denote broken surfaces of crystals.

Note that some glass shards are remarkably elongated. Open nicols.
deposit which overlies the 1914 pumice fall deposit.
Grain-size of particles is 1-2mm in diameter.

(a) Eutaxitic texture in the
Many broken phenocrysts and crystal

(b) Broken plagioclase contained in the bore hole core sample of W9 (21
Inner zonal structure is clearly cut off. Crossed nicols.
from non-welded part of WI10. Sample was taken at G2 (Fig. 2).

(¢) Vesicular, pyroclastic grains
Grain-size of particles is 1 — 2mm in
(d) Grains from an ash fall
Subangular, massive, lava fragments are dominant,
Open nicols.

nTWwa &, 2006). %0, FEhoBR IR RR
PREDI—yF w57 4 o 7 HBOEER, W OEY
LKA EOBIICHNTH 5. LIFTRERSPHN
KEESERICES W TREBSEDE2=y rE LS L
WAl A SR 5

S LE O ik O X s A oh b 7o v 713
ROV S T A& G, 7471 32T
W&Ltkwmwfhnainlﬁfﬁo.mﬁ®7
a .y 7 N THEBEOELERIBIEHEZ V. ST TRE
Rk &IcE & (BPL: 80% ur)hﬁﬂz—y#a
T4 PHKESTAEEHEZW. 7472 3EETE
fifko 7a v 2 T, PIRMYS & O HBRE RS
FEALED Sh L, B RERRPEV S O» S
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74*  Hikinohira

Fig. 16. Broken plagioclase content of the 1914-1915 eruptive products of Sakurajima Volcano.

show spatial distributions of BPL content of lavas on the western and eastern flanks.

with well developed eutaxitic texture. Numbers with ‘Q’ are samples taken from squeezed out lava.

square in (a) shows the locality of bore hole.
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Fig. 17. Frequency of BPL contents in the lavas

from the western and eastern flanks. Open
circles: samples with a distinct eutaxitic texture,
T1: lava flows generated mostly in January 1914
T2: lava
flows generated after February 1914 on the
eastern flank, T2': lava flows, which form lava
deltas near Arimura coast, probably generated
after the summer of 1914,

on the western and eastern flanks,

Iﬂméwﬁv&o(mm:m~m%y HREGEETH S
Hiehize

1HVFWK65&W4éwm@ﬁﬁ®7Uv7H
471 THD. Ficwlo Lo 7o, 7 FEHAGHE
FEHEESY T H B (Figs. 5¢, 5d, Se). W9 %2 E7, E8(C
Ly4 71 7oy 2hHTD, —F, WL, W12, WI6,
E5, E6, E10, EI3, EI5, E19, E20, 540 E21 @2
DF7ayIDELRIAT2THY, 14711301
W, E19, E20, E21 kicid s 4 71 @RS iz
EHics4 71070y RS =y DK
BRI, 1) BRI O Kk A2 E T
7hE LT, 2) FETT<TKIETH S
3) i MR ETld o7 Lo kiR o HER Ak e T
AU L 72 CE, 1986), @ 3 conaffEtkhid 5.

T35 7 FOAEICOWTEL S, BROBEOR%
oG, BEOBIESD X5 KB OfhEs S
M TR ORI, B0 bictbu RS Tl

A

KE2ETHMENS, 191453 A 22 Hicid il c6 k
D SHEOESDEER L THE Y, W 10m o8&
Lifthpeis TREhciih - TWiz (Lim, 1975). o
B TAaBE, WIL, WI2, W16, Ell, E16 ($i§itize
DATiZERT. WI2 ERELIELIEE mORyr— 1D
BEHLEYS b, BEELSEESHROIS, EHEOdk
T A AR S, g A o—ohFicEHih
bOLEZ OIS, WI2OU = LEDiEE D BPL &
50% e T S (Fig. 16a). #E-T W12 LICifEd 3
BPLO@E WS AT 1 DT oy 7 3KEL THDiAZ
N7 b THAAMHEMED S B, CHIE WI2 0RO
C6 KOfhmic W3 Ktz ss s C & & 63
M Ths. WI2ZEAD L=y FizoLT L EEEHO
o F o

WO D — Y 73 7 il E TS A S ORI
oY, WO RKIKIESTH S EHELZON D, W9
PIAtoa = o b EEERIC 2 A S s v, w
4EWIODHEMT o 7 54T 1 THLTEND,
%§T¢NTkW&“‘%M%WﬁﬁU cheoa
= b OFHEHBRIC DL TR THEL EhT 3.
PEHI D RIEMCK M A O hifi~ Lt (W10 @ i
) ORI A, FWFhoEsm LRI L 2k

P ThH D E WS BiEhd 5 Uk 1986). FEmicHiz
DFEL, FHichh-T 7o v 2{bd 5 W10 OHlIFE
PR, T84S L 7o KEAHERI © T R o s S Hi st

RSt EVWHIFELATHLHHTES. Ly
L, Wiici#ind s L9512 WI0 O s Wi ki
o AR B I 2 Ic—3d 5 C & 13, W10 A5k
RO KRS CTH H Z L &E R 5, KiE
Mic2WTE, 1 H 15 B B LEe ihhw
S L & v HEEDH S (i, 1967) Jaggar
(1914) 13, 2 Ahfijicirb RIS Wi B 2L, K
SEHMAENT 2tk bbDEEZL L. ThODKR:
MO RBARD IS C2 9 C4 KOFHETH 3 &
HZHNTWS (Omori, 1916b), KR #E B L
fohs, MWELHT & L CHERM 2 T BB cd i o o &
EZoh3 it = = e i DO HiER
B L o RIEEA IS W E IR VA VA, Pl LD L~
rpiel A 1 < O MO K RHERE B EE L s & F
iohd
62 HhTEAYEEEL L BRI D Aok BRE S O HiBE
HmddeMm(W%)@Smmﬂ(W%)@mﬁmﬁ
B K EEHER S o BE i\w/fifi'm\ , MR O
AP KIERRICETE L AR 21T - 1o, = T"ii.ﬂ:,h.lj_q
Lo wa & W10 O R P IR s o Wi H
L Tkl s oniiliBREE#4 5,
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3-1 f@icil o & S ML o C3 KO% & i
ARID KB DOFHFAMHEE & W 5 (Fig. 3a). idRickh
i3, KBRS 20 Sy TRERICTHE 1,150m (2 /o 5 FEE S
EEMERL, Ko KBS KOFDICRE EVE
(Omori, 1916b). KB:Ei3, ClH S C3DOFERMEET
EEZHMNBAROOREBIERE N -bDEELSN
3. W43 W1 o kirofEEERO 3 ClEfilicahd
B3TEMS, WIOKBEOTBARICHRTEEELS
03 BOFEELEELOMTIE We (3 1km Ll LG
%% (Fig.3b @ YWi). #3597 KLUD Puu‘Oo
1983~86 I K DIEEMR O K LEFOBYRICIE, Ex
DK FAKOREICRT L T—/oBRsa”r—vE
{E% LEIBRIC, BOILVWAERENS » TH T T 28FH
& 5N 3 (Heliker et al., 2003). C Hid KEIDHERERHS
KEOVERHT T, Ko EEKICH T OREE &l
NEXBLDOTHS. W4 IKRO KA THdH - 12
P07 ) = —RHAKBICHIH L7 &EA Sh B 1w,
W TFIRIRA Puu ‘0’0 ERMIL TWW/aJEEMEA S 5.

—7%, Wolfe et al. (1988) i3, 1984 FEDHELED Pu'u
‘o DHES» SBAIkm & THET 3, EMHLELCE
U "spatter-fed flow” 3L 72, ChidFTAHEICER
TAHHBORITEHAREL, KT T2 TERICHE
T 3ERERT DT, KEVRARGMIT ) DR
HElB, Thidepii o uisienic HER 2 Kikhs
HEHL T, @HESRTEEDBVEEHKE L7260
ThH3. W1 KEEORRIPICIIFGITEV /- BB Ofi
BRI RRHBFET S, 05T WI0 D LI —
L (Fig. 2), THicEM»-TTay 7{td s, ol
T8 L Puu ‘O’ @ spatter-fed flow %, {5
KB 1986 £E BS ‘KC1/Ei8 (Sumner, 1998) LI #E
KL LR DKOREE (B - /NED, 2001) il
L BT 3.

KEEOBE S 3l C1 KOFLTHEA 70m &HEE
ahzoixl, C3KOF|othiEl hFELTE 30m
LIFTH 3, BEOHNIClL KOMMET 2ELUTTH
305, C3 KOFABTIIK 1SETH S (Fig. 3b D X W
fi). ClKORLD W1 KD REMHLENTHTH
350103, WEICE D KFEEMSSNEDIESS, C3 KO
FIDKOBEITIIES 10 ¥ m Ll OB 12 iRl 8%
e 5. RRCTFORFEHEERL, T Rkmeg
HMRET B, C3IKOFHHETREEENATH -2/
B, BHAEE THRIBEROEE SRS W, W1 KB
EOESIcBEMBRE LI EFEL SN S, Sumner (1998)
12, FEKE 1986 EMK B KOFDFEOER LA
L, &X 1,600m (CRITEAEMRBOEEFCHT L 10
SRERD KRGS (Earlier aa-like lobe) 25| Z##E\C,

2R S hic KR OWHEIC & 25 & Bz sk
4 % KB5S (Later collapse generated lobe) #5725
ANt EEZL, WIOHKWADKICHIB LT &3,
SRBOBE L UIREIZ > codh b LA, WI00D
FiHIZI3 C3 KON DOFER & b TiH CREHFRIEILA
&K 7o v 7 HEL, FTHRICH» - THKLT 5 (Fig. 2).
C3 KOF| oG O v F¥h B AKDFoduiiTED -
1z&5ThHY, fHELTKROKBYISHMLIEEZ
ohd, Llk&by, RELLKBREOERLHEICLD
WI0 DKIRIBENH T LI EBEZ D EMTE 3,

WI0 i RFHoMEEEER M LITLEEEhAM, C
NS R—EEKOEBICHERT L o KB e is8E L, M
WA HRs hARBICREI L kicBRIS b0
EZoNh3, WEEERR, 7Y =—RBKOFEITK
CUEBEICHERT L TABEO T 2R L 1o KBS
B, BECBAIhT—HOEEER & LT WIO0IZH
DAght:bDEifEES N 3.

BALIEIIC 2 O T ERARAD I WA, E2 ORTE
ICREHLEHEICBESREL, FTHIZED > THF
b3 2 IR WI0 & LT 5. BFflo7Y
==K T, BRTOHHL KR T A - 12,
HK AR oHIE Ly SHMD C1 KOFZIE 100m
RO WHER S 5 T EAREN B0, Tfll&[E
BokirE (B MBS v EEZ 5h 3, E2 38l
EHEBILoM O B~BEL Ml LT, El KBEo—88H
\EHAREEIS & R L #o/MREA spatter-fed
flow O affittkhid 5. El KFroEfllic bPiEEe
El16 iCHb N 1o KIS S EET 5 alhEtEAih 3.

63 HEBRICBIZIBETNS OERRHEER

Jo&Xx

BRI REST BEE TV (E20 & E21) DEK
BHREIER 7 o 23L& b TV, SO TIERY
B PR BIC S W T F NV S IER O EE
x5,

6-3-1 BEFINY DR

LI (1968) i3 1914 7 A LAJICHER O T1 IS HMIE
BHFED 2 7 iih SIEEIMHGRICHEANRAL, St
BALKEZNEGS 100m L LEFCERTZ3OLHRL
2. 1914 £ 9 A THIOHDRMO#EKIERE 50~60C, B
KD 400m T 35~41C# - 1258, BESHhHTH
40°C(Omori, 1916b) &, BAEHEOBNOHEANERIZRA
o EMRENS, fIR%ET - 7: Omori (1916b) Ik
(&, 19155 4 B 23 B 5 9 A 22 B ORI BRI D ik
M1AmBIMEL 7. 1915E 9 BLIBRD BB I LW,
B ED 1915 EDOKE Tl BIBEOHBNEIEL 12 &%
Aoh3, FU5OKESI319144F 8 BN
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Bio#ER1: -1 (uO, 1927) #8, BUE4 BhHoE
H (Omori, 1916b @ Fig. 126) TREEL BIIFEIETH
3. ERZUTHEEHIE HE~NHREFT T 19144E
12 Aicid Rl R 260t U (Lid, 1968). w45
Wy BIROBERROEE o - 7h oK5 G - fib,
2003 D Fig. 1). Llk&k b, BEEOH~OHA 1914 5F
TAETIHEBL, 915 EHhzhliE: clilons
O — 7 ORENEWTLEE LTEEF VI BRE LT
EEZLNS,

BET VI OMAVICREBEEZED 1LBENLL B
4% (Fig. 9a @ S1~83). A -l (1981) DEHRFELE
Rickhid, HEOEEOES JIFK 150m TH5. EH
& 100~150 m OEHHIFBRTRAMITE S 2L, 50m
UToiuwiaiclofEE N3 (Fig. 9a). Omori (1916
b) AR - fth (1981) DX & 3 &, HEFSOWTIL,
FEMHENIPHEEIRTH 5. BEES 1914E3
H 4 BT 3 KR0S S 3km OB TR L
Tz (Omori, 1916b). HlZEEERE (Omori, 1916b @ Fig.
67) 513, HWEIEE I3 1914 £ 6 BT3RS &
BXISEM - EMMERENS, BELBEDR2L=
b DIZERBEIA (3-3 f1) A S EI8 & E19 (T2) DFHDs
FORSALMEELI SN S, BNDBEERANEEX
hicTHE TR, T2BEMNERholhERNE &
Bishotos L, DLEowRnEEE, S, BEOE
HIRIAE D KESHE E5 (T1) OHP~NDOEETH 3 L%
Aoh3,

OLEBRA S ES D#ERE O B E20 & E21 (T2)
DFNVIDERLI-bDEELSNSB, E20 & E21 DFj
HEE BN~ 12T M D, HHHIZHA L T2 OEE
DFEEHPHERHRIZ DI WEEZ SN 3,

632 BEFNIDERToER

BEFNY OREERIC IRIBEREBE N V2
DZ-oMb 5. BiEL, VEERCERLAASIOH
& B ORI Z B L T ZIRMICEE SR L TR
7z (Omori, 1916b) &5 DT, BRFGEICER L /-
BV iEENESOREESHERER > THRIEHLIZE VD
EZTHS. —F, LU (1968) icid MEEHKIZBBIHE
TFLiztowd, RIFIEE L THRBEED, HRSILE
KohEMLBEATHEH L. B 5 -> THMIVIE
KB EEROFNBRBICHEL, ZOREKELT
Whi:LfEoh3 ] L553. BAEMEEROERkIEN
Wb DD, [ ETOIARS Eifthsk { KL 0 T, BE
DOED X S BEELE LT, BEFRTHBRICHALTWS]
EWSEd (Lo, 1968) Ao, C4:kO»SHEDHH
BYSHRICHITESr Y2 VEELI BN S,

TRiBEIcBild 5% & LT, ES, EI0, EI2, EI6D

BhSBERE100m U5/ NRBELBENEF OIS
(Fig. 9a). El4 3P LHUEMAE WAH, E13 OB
OROBABSHH L& SR FERYT. choigw
Thd 7 - VRDBEDRIDHT B &, o IRIBE
THHEEALNS, ThicxL E21 (T2) OO (Fig.
92 ® U) OF < LERTIR, fiRVo— 7RO EI9 (T2)
DEPGIZ E5 (T1) MaHd 5. BB OGR OGERET
EOEBHIAE « fth (1981) D Fig. 3 S#) 8 L HETE

Iha Ba2=v b DT (Fig. 92) LB KFIROHIE
X (KBAFHEEEMRIAE, 1909 & 1920) cE-5W
X (Fig. 9b) £BA&T 5 &, HH#EEHED ES OELS
F100mEBLEEEINBDIcHL, E193E10m L
A&V, E21 OEX 3B ER I TH 0m Bk T, &
fitiz®0.015km® L Hfiltb on 3. E1912E21 K /hg
Fiti 29, E19 55 ZiRENC E21 B LA & i3F R
W, E5 (T1) BEWOTIRIEES B L S5 355, E21
i1 SiO, &H AL (Fig. 14), SiO, DEWES S Dt
BTRMATER, E20EZD LMD EIBIZOWWT S
BB RFRNEM E2A & B9 OBRERIRETS 5.
1914 £ 9 A TFHLER, ¥EEL2ETBMETN - AHE
EHid, 191544 B 18 RICEHDTED & 5 25fisk L f-iss
FUyEBEL, 3HAKD,S 4 BLEAICIEE - BB
HickbERan&ELLD, LiEo#RL D 28/
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Omori (1916b) i3 1915 £ 4 Bic C4 KOBE T DEED
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OV Y v MO (Omori, 1916b ® Fig. 28 &
100) T, KFE 7 — FIROEE b ¥ 2 Vv ORHHHE% L
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B7—FIRIEELAS b Y2V L TEEHELES
Ehfcs LL, hisEfEEich Bbhh b9,
B E TR E OBRIERHTH 5. L L E18 & EI9
ONHEE LFHICBES & C4KOHEET 3L 5I1cHX 3
(Fig. 92). =% b EI8 & E19 ORERICESE b ~ 2 VbifE
XN TE20 & E21 248 L - afEMME R S h 3.
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19 OKHOMKHO (Fig. 9a D T & U) DR
¥eases HHOELOBENBEEMHED E19 iTid
FEX SmAikoOBE UbhHiEdT 5 (Fig. 8). E19 Oift
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F VAR D121, ER L i E NI oRERH A
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B, ERBEFNVIOEHTaRi3 b v 2D SDE
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BHIPSMRES N3 1700, EEOEEMBAG V. FE b
VR SHENICEEPEB I hhITHRIOKE VA
EFVFEERL S 3. T2 OESHHSH IS L
OBV VWOT, BEFVRVYRTLAMNFLY
B LI EBEXTOFEIRBVESS,

64 KIEMKOE AN OREMZEL & thoF B

& D8

C O TSR S AR O Lo K IEE IR
L, fthomkWE L OEEITS. WHYMOEFE,
REE RS & UMK PR WA 5, KIERK
DEHBIIKEL 32D F— I Sh 3 (Fig. 18).
Z2F =Y 13191441 B 12 B4R 1I08EEA S5 13 8
2305, RF -V 2 14 H~1 AR, R57—-v 3132
ADoBISEIAETH S, R 7— JYOREICERE
ISiERh kbR <, HigER IR L 1.

A7 =91 REBERNBO 7Y = -k T, BT
13 30 BBSRIAkSE L 2o A%, REITRAML O BIKTL
1ok D TH B, HIOK 20 BERTICE, BEEE 15km LU
L% CTHERENIERD, BTEAE /5 L (L,
1999). REIFRICHUER ORI TRRO KT H S
D, KODOBBICKFEEMERE NS & & bio KPR
EOEH L7 R 62 BidIR), R 7 — Y 1 ko

S EEEL 1,000m 72 - 7275, B48,000m 4EA B
BEALLRY, KBHLEBRFETL:. FHE T8
GORETLIEVHERGH S, 13 H 204 ikl
FI DR & W KEEFRMRAE L 2R THRERY
O BEEAGRAS V. BEKBIELIR I E e s Bl s h
TV Z3iRA, 23 R K D MRGERNIC 7S > 72 C & (Omori,
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mEFEZoNS. 25— 1 OBEHYIKIEBRKOBT
BRI, 3IFORFERL D EE LMD =
F WI~W3 & El DK, Wa~W7, W9, W10, H&

5 7 9 111 3 5
1915

Month 1 3
vear 1914
% Plinian eruption with lava fountain,

cone-building and associated clastogenic lava flows

m witnessed lava extrusion
u=a possible period of lava extrusion e ash-emitting eruptions}

Ve

Fig. 18. Summary of temporal variation in eruptive
style of the 1914-1915 eruption of Sakurajima
Volcano.
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BEOWRIRESRR (BPL) (3, HEELME bR 57—
J1DTIT60%LIEEEL, AREMEERTOIIL,
27— Y20 T Tl 50% Hijik TOAF 5 iS5 2
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