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1. [FC®IC

WH LS, BATBOE - BRI 2 A 28802 MRS 5 K80
B KILT, mEEOR - g (BEE 3,067m) Z2E ORI 3.5km 12H720
2 2,800 m PA DI 4 23 B A KILTH 5. 1979 4E DMK, ik

FAERTIC B /KRG K AMERRIFEE U, 2014 £ DK TUITEEH 2 HT 5N
AL ZOXIITEBBIEE ZHT B AHEEOEWKILTHZ Z s, 1E
KEMHE L THEOEWKILME X ZEHET 2 Z Lok osnTns.,

TSR LCI, B (1907) AR ICE B O B AT TH 0, 1% <
DHERMEM (Matsumoto and Kobayashi, 1995; Kioka er al., 1998; ¥A 4 « /INEEK,
1999) &Lz, ZDIRENIH 78 JTERTN S 39 JTEMICIES) L 72 & 49 10 77
ERTLABITIEB L 20O —DICKREL< T 6N TS GE 1 1K), 4la, JiTif
RaESEAL LT, HEREEEL TERPOBERG & FERREEZTWL, TEEH
[, BHROOME, A, AR EIFERLT, 81y NOEK )%
oz, HHOETREITERAIEAIEH/RE ST LD, HHAKILORE &G T
EEEDEHONAMEX TH 5.

BRI, 2D T IL CRE#EEIL) Sidand 2 &M% <, kils BHE
KINERLINDZEN RN THo 2. L LHIERS - #i4 & [0
LRRINTBOLRGTOKILALS [H5EIL] TH D, 2014 F O K 2 BT K HNIT
H 5[] EXPT L0 [#5E] LN d T EN— RN ER ST ZDD
AHE X TIEAILLPHE L=y M EED T [H#5] oXRLITK —7 5.
D UCAEMEIZ DWW TIE, IntCal20 Z W /= [EEIRIE# DO 270 L7z, BBt 5 D
BEIRIZLLFOMO ThbH. Ma: BRI, ka: T4, VEL: KILEFEELK
(Newhall and Self, 1982), DRE : #%5 & [7] U % (2,500 kg/m?) 1 #a% L 7= 5
AAE.

2. FEDOMEEEEE AL QR RO K LE B DEE R
2.1 BlohE &R

B, BRIk 2 A & U C, RBELLAR (b 7 )L 7 2) O dhiilliz ik -
TS, Fhz ks E & XiFN D KILFOmIHICALE T S (FIl, 2003).
RE3E S 2 I &[RRI IE B L 72 AL, LB ig kIl < d 2 Felg kil (b
HF1F A, 1995) L BEE KL (K11, 2002), FEPEHNITH 0.12 Ma (2GS U 7235 & 163
#CH (Matsumoto ez al., 1989) 23 E T % (55 1 1X).

ZOXKIIOHAZ, FERNE A TR~ 58 =4 DR ACESE, AN SRR
T2 FRAIARRER) & FNICEB AT 5 H)IERBE SR EOBAEN 5125
(LR - 7NFE, 1988;  FrNiEDy, 1998). 2416 @ EAZICIE, st ILICE Td %
KILDOWE A FIZBE EI2amL, Tnsid, 2.8~ 093 Ma lZiG# L /= 14
FLRAED 3.5~ 1.6Ma IZiEH) L2 ZIEKROTA Y1~ Ok LA
ETH B (HEFIZH, 2000).

2.2 #EALOhA

MsRAOILE, BEE 1,200 ~ 1,500 m Fi{& O 5E F 1 2 RO BARD 572 5 R
DD FIZRELZKINTH S, 2070, KK ki SO 3,000 m
wHBA DD, kmw%@%(i)@tl:mbiZOOOmEFH’éEéné ITEERIZ I —
J Ol =, 4/fm m/«m F/(mc‘:%h“b‘bhtﬂﬁ%f;klﬂi&ﬂéﬁﬁfb
FDFED, HERIREE S = i E I :t/J\éf.;)(l:lﬂﬂﬁ/ RHH5. £k,
e omic, M, BERICR L, @ 1, #EEEE, ?{@]ﬁif;tmﬁﬁmzsoom
HHBA DI 2 VTR D IR WILTE 2855, TS OWLTERD S ILEE I/ T
FHZT 2825 < HH KA ORE D FIET B, S SITHHKLAAE 2 R
OIMINZIE, KA L, TN STEEMMES EFROGHAEHNS. A
HE I H 7= 2 1ILIiE, KLk & i 2 RS m I wic, WE» S
10 km % # 2 % BEEEZ RN 7= 8 ORISR A DED B HIN BRI WICHEET 5.

2.3 KIUEHYLSN ORIER - SEH i HERY)

A T, KILFRAAERT Y, B: FrHEfaw), B 8 K N LR T AR, k1
INHERTY, BURTRHER I X0 U 7o KILFIRHIHERI K LR D R T pE 5 T
BRI Y O TR AN LB ICFRAR IR O 2 75 U THERIL 72 H D T,

- /IHE (1988) DiEERIE, AKS (1993) DARERE, Pl E 2 & 8. € O], B
HEFREWNI B R 2 TR S DR C, R Om S OBkl Tha b
DZE—FEL TS, R IR RIS, 8 B O Bk O FHERR I
Ko TES NJRER 2 (F 2 MR T d 2. K DINHERTY) & B IRHERT1Z,
TNENKE LK OZ QL E TS 2 WM TH 5.

3. fHEALDEHR

AL O XKILEFOMZEIZZ DO, TEORENBRHDODOATHILH -
/NFE (1988), AKS (1993), #rIEA: (1998), Kimura and Yoshida (1999), A7 7 it
FHHF 27 )L — 7 (2002), 71 R (2004), K)INED (2014), K INED (2015) 73ds 5. £ /=
A IR DR 5 IR IR U 727 7 T @ OWFE B /MkIE D (1967) AR I 25
B0, MEONRENZE DT TS, HHITDW TN FiEn (2005, 2007), #H
HHNZ DWW T A IE D (1987), AKF (1987), A I1EH (1991) 75 & DIFZEN D 5.
UL UKIHADEFT 7 Z BRI Z S ITHENZED 51, #Hi— R3S
5N TVRWN., ZOOARKIIMER T, MEWEZSEICL DD, ikl —
H— R RICHE D < S E DEM SRl Zh 5 E7s & % WL 72 HR g &
EHEHE RSSO HEET, X S ICERBIE (LIRIZ2, 2023) 75 &
BTV, PUFICOR T S THR S Lz 1=y b 2B IR U .

WHHNZ DWW T, AR HEIRF 7)) — 7 (2002) 47K (2004) OJEFICHD &,
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Figure 1 Distribution of the products of Older and Younger Ontake volcano and its
surrounding Quaternary volcanic rocks. Mk: Mt. Mamako, Ma: Mt. Marishiten,
Mm: Mt. Mamahaha, Kg: Kengamine Peak, Mu: Mt. Miure, Mi: Mt. Mikasa,
Kh: Mt. Kohide, Ka: Mt. Kamagamine, Ki: Kiso Fukushima, Ag: Agematsu,
Ot: Otaki, Ks: Kosaka, Ge: Gero.

EH PO EE - BHPKEL<EDS LA EBEICHEI=Z Yy h2RHLT
HE XN R U 7z, SR BRI DUV Tl Kioka e al. (1998) EFAAS « 7k (1999)
DIEEREICEDER S U

I OWTD, HHFOLCEYE - BHAKRE<EDS LA KICHEL
Zv FEBERKS LU THERKIOR Uz FHE 1=y ~ OIEEIREIE Matsumoto
and Kobayashi (1995), faA< « /NFK(1999), [LIEFIE A (2023) O Al 2 F
TAKIMEOME L=y NERICERLL B TNT 7 IEFICDOWTI, R
775 & OBENIBRZ B U 2 AR (1987), Kimura and Yoshida (1999) 1Z%¢
W, BT 7 IEEKUERERLT 2ME Iy FOIEEIFEREICFENRNE
STttt EfTo ke 8 2 K). AMEXTHAT S5 7 7 OFFIZITH - #ik
(2003) IZHEVY, FNTHH SN TNRENHDIZDNTDOHAKN (1987) DAFR
EAKILA O (5] 2D THWEZ. Z1IZREFNSODAKEZEDTT I IO
iz £ Lo TR OEBCZ OERICE L TR, FITkD oiniRD, K&
JINE 7P (2014) 52 B JIED (2015) IZHE> T 5.

3.1 HEAMEIE AL

dE L OIE BN, W ORI EB)Y, FRNEMICEDE, BT
7 'Zv"ﬁu“ﬂ‘é@%ﬂﬁf&]ﬁiﬁﬁ%ﬁﬁf;?ﬁ)llklllﬁiﬁﬁ\ 5725 I 1 (1 78 ~
64 J3 4TI &YEE%{;.u&?é(ﬁﬁ#@%mﬂmkm NS 72 5 IS 2 1 G
64 ~ 39 JTAERD ICRBII NG, SSITHME LU, BTy IEICEENS
EERE I O AT DE ORI L D, WIS 1a, b, c HIHIZHI > XN, 2
KIS U CB K ILEE RV R, s, RERICHl oy S 5. — 5, 55 2 WIS B ok
1E AR &M D OALE I FE D E A 28, b, ¢ #IlICHI SN, THUTHHE
U CERAKILEREZ N, Hif, EEicin 3 5.

IR L O HUDERIE, BT L OWE A < b S 7=, BRI
IR DTARIIRIATH 5. Lo L, ZHHO KILE I 0 A #EFE O R 0 7538
5N570, & HIlO &S iR okl kLTl <, FrillEs kLo LS
KOADHLEZEZEATISN S L EREKLTH 7B NS, IaB, DL
TOKIEEORMIZHEET 2MEI=y FOEKETH D, REBINZEHT
BHIE T LT 7 5 OEBIEZEEL Thian,

BN KILCEER (A La W @ 49 78 JHAERM I, KILIRH O35)1 ik
ICBWTHBE 2> TRIMMNICAGT 5. ANAZZRICEDT A1 b -
MR O W T A8 & BB D RILRR I A 573 5. AR I IS ks
NBBTRAFD S5, BT 75 5(YUTS) I, ik B A E b O RE
77 7 (Byk-E) IZ kbt & #1 (Takeshita et al., 2016), Z3UIF /N7 > D GSSP
DIHAEE & 725 Tl % (Suganuma et al., 2021).

BN KLCEER R (A7 ES b JEIY 49 78 ~ 70 J74ERMD 13, F T HHEIE A
UKD dER 2 Mk U, b, Jepi R Ol o LB O ThTHAT 5. 1K
&3 8 km*DRE Tdh 5. AKIEREIT, FITKILPEEEN SR, Tl
BENDZZHOTA Y1 NEOANGHEGRHE TEOE CHEDTLNS. 20
ENARKIEEIE, MBS LR EERIE - RIETES bERBEENS.
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B K ILE A B G IZE 1e i @ 9 70 ~ 64 J7 40 1, BT gl
ROE~ILIBERMER T B 05, — ISR R K ML E O LEEIC i 5. (R FEIE
# 5 km*DRE T 5. AKILEMEE, FICKILBEEEN S50, 2R 5 1IciE
NHEHOLEREELZ S « RIEEOMANAS AE T2 78 E/NE
B LRAERZIE - ZIEEECREOT N5, LA CE Mo LT
1%, LRKEMEARTA U1 MaaECRILARENKLIE SEEE N, Zhs
DEHEDIED B AR 5N 5.

EREAK LA T (5 2a #3964 ~ 58 J7 4R 1, I RS L
PROIPE~FE a2 AL L, — 53 & O R S D LI & 5045 5. (RIS
# 8km®DRE T®» 5. AKILEEL, KRB RILE - 7131 MEAT
MO 5N, KIKDR - Tl R ZRS - KEEERIIERA D
H5ND.

LA LA G IS 2b #0059 53 ~ 44 RN 1, ERKILCEE
W T, WAL PEER AR T . ARFIEK 4 km®DRE Tdh 2. Akl
AR, KBRS - T4 91 MEG TREDT SN, Th o OEEDIES
HIE TV bRy B4 7R RE T > T 5.

T ILAE A B G S 2c M - 9 44 ~ 39 JT4ERI 13, =48I0 &/ =480
D~ B TE K ILE T 2 8 - Tl s K L S 2 k3 2. 31
79 5134 4km*DRE Th 5. AKILEHEIT, EICHEARFOHENL DR
IIEE O =IEEN 5125,

3.2 FEAGIE XL

FUREECK L OGNS, FITHEEHFOOMESEEN S 5 DOIGFEIIIC /)
5N5. TNSIE LN SN, JER TR T A b - fECEE O T i
1 R R RE N S BRI L O TR G HEE 13, BIED B/ Bih 5 EEF|
Rz ILTEE T 5L AR E XKL TH S ERZRKLOE R s 2
), v AT 2 i O &S B 2 LU R K LT 3 B Y itk 1L O T AR
s 3 ), — /MmO & UREIg T 2 Rl 7 G2 TR L 72 2 ILE ik
JEKILD— 7 ik LD BrifsE 4 1), = /7 #hof / k078 E &Rk L
J=sEH IR B G 5 1) Th 2 (GF 2 X). seH it OB O L Wird
13, B EEETH 57290, HOEKEREH#L THS L TRLTWSD, 21
DT OME 1=y MW TIEM S DR E 8200 T, I8 - W&
WL, IS OREFEEICE 3 KT T 7 7 6a0 28l xlo
- FERIERE Y 1 Y7 5 L 2RT. < 7/ E R, HisE 1ofkRE L
TR —Fm <, HIHE 2 ~ 3 WD BRI K K O/ ok (L Bk ] & C ke
WE Mo 7225, HiE 4 lo— 7 ik BRI < /2o T b Z &A%
HEND.
3.2.1 FHASE 1 HA - R AKILORERHEA

MR LE, 910 JTHERTOMSEE 1 77 7 (On-Pml) OB CTHHL, £0D
%K 8 HAERTE TIT, TALA S 5k Pmi1B, s, fsIsnr, e, i
i, WEEN, HERE T 7 5 EMAIN TS VEI=6 ~ 5 DD F1 5
b FSCHERGEE OB AEHEIT O GE2M, £1D. INSOM T
TR, RIS 8E SRS TH D, I On-Pml 3l - B - Bl
AR <A T 2 REMISIERT 7 5 TH 5. 103, OnPml O FALITIE, 5
J:ET77(WIEH HiH, 2003) EMmAAINTVWSE FRADOEENHM SN TN
508, FERSI NI AR S N TR A T b 2 7= Dl ILIRIE Tdh 2 h D
T B EE L U200, ARV TR I L OTE BN & 8 Thigia,
thF%TT77J§®ﬁ/E‘Z&HH%ﬂE | RERHE 2 i i &9 5 B TTVE AR,
RGBT 7 T ﬁl:t?—fhéfﬁﬁkﬁ%ﬂ&%%?‘;E'fo%ﬁﬁénéﬁ%J([Jmf
Aok U7z, FIVEEFAIIAME XTI L ORL TWD A, KK (1993) Tl 3
DI ETNTBY, & FMLOEE &2 O L OVEE ORIl g M O a
WMT7 70, AL OESE & O FOEEDHICHBIRE T 7 I kEs 2 &
ﬁ%iéhfmé(mEHTM%)kM%mW%MWSMﬂmET@é Y
(LB 3 PmB 1254 H 3 115 el KFRFEHEREM (VP17 1998) 53 T
T 7 T DM FICLE T D KR HER O, 1993) 72 & O i ik HEfE)
(D AAIHE RN 25 F 872 728, I - /R (1988) 72 & D Jef TS T,
W & O KR DB S AR IR KL OIEBNC K D IV T T BEN B S
CHEE I N, T D ED IR E R T 2B RO SN 51%, T O
RANEIC VT FEEEE 2 5 N2 ISR TEA20. 8 1T, On-Pml ®
TEEID K D R IEF T KA KK ABEIE L= 2 & 5, REKILKR DTS E)
WAV T Z B S Nz alREMEIX B WS, 2 DOALEI3IE > &0 &g Lz,
3.2.2 HEASE 2 R : BRI R KILDRZEER

% 8 AR & BT, HriiEs O 3 s 2T AR D ED o T 7
DHIATH B8 ~ 5 JHAERTORNIIE, BAEDOW / B 5 FiTE L2 1E2 BAR
EEERIZR IO 2 F 7R L &9 2 BERISZR KIS TE R S 17z, BERISTR
KILDOEFENZHK 6 km®DRE T 5. B/ Fid K OFEFSZ RILEAO #1121
IR DREE (FITE - KIS OERD 213 L < B2 2 REAROBRATED &
N, TOWRERIT EFOKUEDEMRENSBELE 7~ 6 HEREHEIN
5. z}:ﬂﬂglﬂi NS OREGZERIT, BERRAINERLT SIS - Kit
AEiE, Tu@{&%ﬂkm%i‘ﬁ& J:U@%/kauﬁéﬁﬁ KorUZ. £72, kil
AN OFFIZIE, Fum mkM%ﬁwﬁ THET B, AT 100mIFEDE
U‘Ffu(hmﬁﬁ\b7&55?3%)@?0@&%%@%%bTUl%J Z DK HERE )
REOEETZ 3D 7 ERRERICHE L7z b O TREIAHREL T 5. Kk
HHADE F OB FA T 7 BEES=ET 7 7 EnT0S ORH,
1993). 728, FHEE K ILTIE, VEI=5 7 5 2 O K KIE, Z O =&HT 7

(111N 5 A Bt
Geological unit of
Stege volcanic edifice

G775 #EEUERD
Widespread tephra FEFTS5
Major tephra from

0 — the Younger Ontake
(ka) ¢5 | =/iss  Sa Volcano
— | 4 |—/itkLESE Ic
—_— AT(30 ka)
3|/ kILAESE Yo —On-Up.sL
On-SL
50  m— On-Lw.SL
— 2 m/ﬁxmﬁéﬁ Ok DKP(60 ka) On-Ys
—_— 4|EFEﬁ/EE* ATRMETEY) HK %82-@6
BAKLEE Ng on-50
I On-Tt
e
— |1 |gB LB Aso-4(B9 ka)—T_ o1}
EK -T2(95 ka)—/—5 On-Kt
100 — 1=-0n-Yb
L-0On-Pm1B
On-Pm1

B2 FEE L KL O KRR & R T 7 T8 E OREIFBGR. TRERITR B
57 T DL

Figure 2 Stratigraphic relationship of the Younger Ontake Volcano between the volcanic
edifice geological units and the major tephra layers. A red line shows the
stratigraphic position of widespread tephra.
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Figure 3 Cumulative magma volume diagrams of the Younger Ontake Volcano. Volume
converted to dense rock equivalent (2,500 kg/m®).

T DK LARETEA L TR, B B K ONEIT K ISRV, RIS & K
DHEBETERINTBO, IIEEL TIEEERE L2 kitmn LI LITER SN
5.728, 77 IEFEENS OFERBIN S, R LEFEO RN I I3 3 5
TAKS, 5% SO 23, BL/ Bk LA SE O T AR V3 A58t 2 B0 K OVl Lw.SL
DET T T HEH Lt&%i 515 (52X, ﬁ 1) i?tlﬂjﬁlﬂfﬁ)ébx #
7.2 TR I(mﬂﬂ(’ﬂ*ﬁﬁﬂif(f‘h?o Fobr JIvEs GEIKILERE) <,
#9 6.5 75 4F AT BT INENT DT 2 AR L 7 T s (B BekILE ) 7z
&, A 5 EARIERE T 10 km 288 2 2L TET 2 ERBLIAESNR

WCHNF2E8HH > 7= CGE 1K), e e

Z DKUHAIE R DI KIS LR IENFEE L, BB SR
BVICEBRIZNSER—Y Z RS 2. RO RO GO Ei/NER
DIRNLHIEDN B 55, ZOBRBRENHEREDII FRICNIZLEN> T
WATRIMOEHZRT L DIT/RD, KE W 72 By frm 2 Mk U i
FHETEL TWD. ZOEFREN - Jeii R IT ARG ) i R
(Quaternary research group of Kiso Valley and Kigoshi, 1964 ; A & & %5 m 1’*E it
T2 —"7,1967 ; iEH, 1976) & KiFh, J:(fﬁﬁ']@zir’fa\tﬂfﬁﬁ%liﬁﬂ H:IE
J8 72 72 HEAE W) (Takarada et al., 1999) &6 KITNTWS. A BRZNHERE M S
TETFHEFRE N OB G/ 2 &0 5, AME X TIZ 2 0 Hefi 2, S E
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Figure 4 Distribution of Holocene volcanic craters and products in the Stage 5 of Younger Ontake Volcano. Based on Oikawa et al. (2014) and Oikawa et al.(2015). On-Gb: Gyoba Sansou tephra,
On-Ny: Nyonindou tephra, Mk: Mt. Mamako, Ma: Mt. Marishiten, Kg: Kengamine Peak, Ot: Otaki-chojo peak, Mm: Mt. Mamahaha, Mi: Mt. Mikasa, y: Yonnoike, s: San-no-ike (Lake
Sannoike), n: Ninoike (Lake Ninoike), i: Ichinoike, I: Ishimuro Sanso (Hut), N: Nyonindo Hut, G: Gyoba Sanso (Hut), V: Mt. Ontake Visitor Center Yama Terrace Otaki

RIEN - RERRHEREY & L8 ZOWBEMOE FhSIERT 77 Thd
KiLED (DKP) B3 TN TWB DT W ARIZD, 1987), DKP O4EAR (Albert er
al., 2018) In 5, ZDHEFIRIZH - AR OFEEITH 6 THEFEMEEZE AL 5N 5.
BERISZ R KNG, IS B ORI HIER E B b o 77200, TN LIE O K ILKIZ L
NTEADES KLY O PRTF N EN.

3.2.3 #HASE 3 HE: M/ tAKILORAKHA

JEERI R KL DIEENRE 714, £ 4 ~ 3 HAERTORIC, BIEOM / #thz L TEA D
&9 B0/ kI AEE U, BERI S R AL O AN P8R D K LAk G« fk
T 2R LTz, ZOKILEERT 2 KILAEED M / ik AT, = 0K
1349 5 km*DRE Td 5. 728, ILTEOFAMARE 2L, ™/ gk (LEE ORIz
AREENRDENDH, N5 ETFTOMEI=y b OEMREIRIFIER U TEE
BKIEIM AR W=D, ZOAREEGZEICHE L=y FOMIET> TWix
W A Z SRR T 2 K S ISR S TREERE T W55, B R ki
P KRHRHERM B L, BEOREBAREABHEEL TS KIZIITE
MOHEITK 6km BNz ILEEICH D, B/ EOEEELIREAED FLICIZEE
10 m Z# A 5 K5 (R 3 7 i) MR 5 s. £/, VEI4 7 520
HEOB T 7 2259 X5 ik b E a8 4E L, #%5 SL, #15t Up. SL 72
EOFT7 IEEINECHI - ARHICHRBSEZE2R). ZNeTF7 5
i, 23U 7EOKILEEE KK ENETET 2 &5 @il 2R 729, Bk
FLSERBOEKIZE>TOIBNZHDTHD EHEINS. Iad, HEX
NTH 2, Ao S, S @RS ACE S EHEME D < 2 %ZIEDH
FIHEAE B fk LS EICE 0, 18 {5 R0 12 km i > T
W3 (5 1K).

3.2.4 FHEAEAH: —/ KL OREHA

#) 3 JILERTIN 5 B2 5 <HE - SEHT IS (K 117 T34 HE TORMIC, —
KOz INTAER O E LRIy iz R &9 2 —/ MKk ZBKR L7z 20
KILNZTERY 2 KRN — / KA T, 2 OFRFEIEHT 0.4 km®DRE TH
2. ZOKIMEZLIUCETE - KB TR S 1, BERISCR KL OR EE N7zl
THEZH D D XS ITHE L, Bl &R0 WICIITE, S EHREEHC L TR
K45km, 6.5km 1FEDES OWEEZEEIRL o KIFEKBFEEL A, 20
KIATERI O T 7 Z 3 I TIREE# S T, ZOKIHKD TR
T MO RAOEmED B ETHKOBFRS N, =/ e —/ foDfH
DRITROHMIEIE, T DM E D < > kBB EDN 58N O TREHE &
EAL5ND.

3.2.5 FHASE 5 HY : SO KILIEE

FEFIE DY VML, BICE M - T kI E D DRI THA L s,
B HUL AL T2 720, TR E TOEBO K S 7B s LAII R S
0o e (4R, FEKOEEYRERIIONTE, ROKIITXREDS
nxs.

L1 JTEERTIC ) SR TR - KIRHERE 2 BT 2K H o 72,
DOV TIILIEA DR T2/ #k I LOIE7 S ILRMO LR Rk 5
Bl R<IEELAIEZ SRR 1 m LUT O X HER) & 75
NS ILANC 3km 1F E DIEEER THR T S8 7z I FiEA, KRR & o8Bk
TRHHMBDTNTHZ GE4K) ZOMEM TIZEIEL T 2. LD B0
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Figure 5 Distributions of Volcanic vents and volcanic products of the recorded eruptions in the Younger Ontake Volcano. The isopach maps of pyroclastic falls of the 1979, 1991, 2007, 2014
eruptions are based on Kobayashi (1980), Kimata et al. (1991), the JMA's Earthquake and Volcanology Department (2007), The Joint Research Team for ash fall in Ontake 2014
eruption (2016) and Maeno et al. (2016). The distribution of pyroclastic flows and the distribution ofejected rocks from the 2014 eruption is based on Oikawa et al. (2016) and Oikawa et

Mma Ll

<<

al. (2019). Area of 1984 debris avalanche is based on Nagaoka (1986). Abbreviations in this figure are the same as in Figure 4.
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1m Z2BA 2RO FIRKILBEZ T 2 &3k, 200 7R ok
TZ2aY 7 EZEKOORMBICHERE S 7=, BIfFRIZH 1 X 10°m°DRE Th 5.

% 8,700 ~ 8,600 FH1ICIE, = /A ONSITHINET 7 Tg & =/ thina &
R T A RND > - 4). ZO—FHOE KIS KLOZH BT S
BARORIIEKTHS. B FT7 I THD5IET 7 T JE13, S THE
NLHAROBIRE 2T = MEa & AEOXKLIEER O KILERZ S D
IR~ KA D RS K IR JE 720 UK ILE SR IR JE THERR S N 5. I3
1 X 10 m*DRE. iR %5 (LGE I W O FF 5 1L E~ 22 N[ Cld B A K E o
LAt taol g E A TERD, M/ CIEMRE O EMTICE R 2 O
BRTES. =/ A EE KON SRR 4.7 km 41 F o 72464 0.5 km*DRE @
RINEBETHD. ZOBEEL, KEIDOEEO—TN5R5 ELR). &
AO—T71, FHBUETF 7 IBICEDODNZHOEEONTNRNSDONH DT
ENG, WAREOKETICT 7 SORENH > =& 2 605, BAERIL, 75
1T 7 5 @ T OHITKL D fRAEA P D UC EAREIZIE D <.

£ 6,200 FATITIE,  KILEEBED S KIS A ZORINEEZ 3 7 THLS
N2 FT7 I8, L NET 7 IEMEH LG4 K). 2077 FEIEERO
BILGEIR WOTTHILE~Z N ORT, {TH3ILET 7 IO EAIiET 20
MR TED. 20T 7 T OHENISFRIRK NI RHTH 2745, /510 O 8 EZ{b
OERNS, = MK WO EIHETH 5 e S 5. = 7 iftitz
EHRETHEZDTT7 TEOMEITH 1 X10°m°DRE &75%. BAHERIL,
H OO 1UCERYEICED <. .

AHERINTH 2, 95,900 FFERTICFEE U7z kWi (R 30 7)) AZEi )1
DEFEAHTOA B ECTHEEIN TV S GF 4 ). EAERLE, KR
FEWE T O 8o 4C AR GhARIED, 2007 128D <. AMERTIE Z Dk
MOHEREY) Z, VW)K& K. RS Nz AR 5 TS 08, FEHO
Hfg IR S8R B O H /7 k0 2 i & 9 5 kP fEfE Y & Hee X
N5, KRR, )1 O T AT O 2 A O B . E D A TR0
5N5.

F MO ORI, B/ A3 78 KK, 1993) THLS 1B /h S 72k
HENGEET D, CORAT) YEIE, A/ MO0, = /7 kKNGO
PERIRHEIC B L, —SIERE L Cna. b, A/MAaY 7EERUCH/
WK 1y S OWE W) T db % I8 ) K PRRHERE D P O 2 3V 7 O F bRk
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RO HND T EMNS, BRI KRAEREY O, B/ A 3D 7 g DR
FeE L7208, mFIXFIERFHH O KIC X DIBR SN L% 2 5. BiET 2T
Pl 2 X 10 m*DRE TdH 5.

ZDED, FERMITKBGE KD ZEIEE L 72720, IIHERE O L@ hicE ik
OMTET T IRENHRES. 77 T EE FOERMELITEIET S &, 8,700
RGNS 1979 FEDWE K E TORM, VEI=2 YA EDOKARGHE AN 13 [mFEE L&
EZoND ML DT T IEERARTELEINESNTNVE 0, KT 7 58
DIERETS AP R LIS IR S5 WA, A0 =/ I o /vk
CHIZ 25 KRG KT &> TR S N ATREE DS L.

4. REEICEDSEX
SRR B AL, 1979 (~ 80) AE DK AT, {11 1991, 2007, 2014
TR L 7z WD RPN A B Y ATEED 5 78 WRFRSIK T, 1979,
2014 41K AT VEI=2, 1991, 2007 4EH{A 7% VEI=0 OB TH 5. T 2T,
RENFIR & 725 J2 1984 AR DRI DL T L RFH T %.

4.1 1979(~ 80) FEME K

MRS DRI 5 /T 72 % A AN B LB ~ BTN, B DK
H&#7ICHO S 10 H 28 BICHEK, KL ZK) 150 km HErL 7 #E5 ILATS
HETHS R G55 X). 1980 4 4 A5 BIRIKE LS BANS > . i
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2B 5T, TOEKICK DS - (THRHBI NSNS T
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HIRICIZI SICBWAEED, 29HHICIZEF L << aEE LT 57200
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KUGEB R EMREL 2. £z, HAOHEFNSKONSIEREL D ORIKAE
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1991 4E 4 AR SIUTHE FICEEZ H OHENHEML, 5 HIZAD &KL
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2. 25 —HOBRIZIUTET 3km KX TIYNPEALLZZETEIERIEN
7o &ENTW5 (Nakamichi er al., 2009). 2007 4 5 H 29 H D& RIFIT L B HiHh
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4.5 2014 FEEX

9 A 27 H 11 K 52 BT kA AE L, IHEMTICWZRIIENESIAEN
63 ADIEE - ITHAHE Z U7z BHELT 0.6 ~ 1.4 X 10°kg TH 5. K
D% %, Oikawa er al.(2016) K OVESFIR (2020) ITHDEFLODHERDKD
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XIIKRES 3 DOT 2 —XIThIF 61, 72— A TOKIHRFEAEM ; 11 KF 52
sy~ 128515508, 7 = — X 2RI £ U 0 ORRIKY]; 12 B 15 23~ 16 B 00 77 68)
7 1 — R 3CK AW AR FFE A 5 16 1 00 23 LARR) 12V & 5. Wk BI A
W —FAREL, TOE, BVEEAZAUBLETK T LEZEEZALGNS. 71—
Z 11, IR TAREY 2 & R W AEDOFE &, SR O# SO R
TEMOT 5N 5. KIPERIZEES 3,500 m £ T RF LR L T, lWAIC
JRDYD 72 (B8 5 ). KIEIE 11 KF 52 293~ 12 5 00 43 ZA M CERURIFEA L,
KO DRI OHIFRAIR WIZIZK O 58 2.5 km F THIEE U /2. KIRIZK R
EDWR DK% & 2N U2 FNT, IS4 30 ~ 100 CREETH 208
AT 100 ‘CE A TZFIREMEA B 0, i FEEIIRHEK) 30 ~ 70 km & FLAG
B 5Nz KR O FE L IZF RIS ORAERS KON 5K 1km O
ICEBIZHE N L, ZNHAERIFER TEEOEE - aBEN Ak 72 —X 213,
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56 FEER LI P D A AL AERL L. I SRR L g A D LR DR (= 81F
7, 2006). HiHIEE1 W23 Kimura and Yoshida (1999) 0 57— # &8, U™
LRFIDX531E Peccerillo and Taylor (1976)i2, YV L7 b &ML 7IVHY
ZH D EEF 13 Miyashiro (1974) 125D <.

Figure 6 Whole-rock chemical composition of the products of Ontake Volcano. Shaded
area indicates the composition range of Older Ontake Volcano (Miyake ef al.,
2006). Data of the stage 1 of Younger Ontake Volcano includes from Kimura and
Yoshida (1999). The classification of the potassium series is based on Peccerillo
and Taylor (1976), and the boundary between tholeiite and calc-alkaline series is
based on Miyashiro (1974).
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TSIV 53T W8, 1979 4E DR LAREIC B TR B AR L, 1979 4
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SNTA, 2019 FEEITIE T C OSSR B I E > /2. KZHERRILIETR NS,
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7. BEERRGHIEREDIEE)
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3 ABIE, B L2 R R G 5 o [ B OB A TR GNSS 7n &
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Geology of Ontake Volcano
Ontake Volcano, an active stratovolcano situated at the southern end of the
Hida Mountain Range (the Japanese Northern Alps) in central Japan. The
volcano is altitude of 3,067 m (the highest peak named Kengamine), spans a

#1 Fifs Lk ILO BT 7T BETNEDR
Table 1 Main tephra layers of the younger Ontake volcano and their
characteristics.

) 0 ! > 5P FT5% Wk FEs Y ET BRI BT (k) *~* JKHi (kmDRE) VED
width of 20 km t'md has a total edifice volume of approximately 50 km* (without Tephra name Abbreviation  Definition Main phenocryst l%z:ptl:;))n age ‘imTSRE)
fall tephras in distal area). : :
L . . . & R Tn* AT HY H - %75 (2003) 30
The Ontake Volcano is bifurcated into two primary sections: the older volcano EUP-SL  On-Up.SL Ak (1987) opxoepx, ol 12 02 4
(active during the period 0.78-0.39 Ma) and the younger volcano (active post 0.1 WSL On-SL Akt (1987) opx>cpx (ol) 44 0.7 4
Ma). T}}e. older volcano’s produ.cts range from basalt to dacite, with a SiO: ?iﬁg’;} g;g“w'SL ggfgi?@o%) opepx, ol gﬁ 0.08 4
composition of 51-65 wt.%, while the younger volcano’s products range from W3R On-Ys WTFH - BiJE (2003)  opx, cpx 67 0.2 4
basaltic andesite to rhyolite, with a SiO2 composition of 52—-74 wt.%. == OnMt M- HiJF(2008)  opx, cpx 0.8 5
R . L. . . SO On-SO Akt (1987) OpX, cpx 0.2 4
The older volcano’s activity is further divided into two stages: the formation of WHTAR  On-Sm W - BiJE (2003)  opxocpx, ol, ho 68 02 4
the Yukawa Volcano (Older Stage 1: 0.78-0.64 Ma), characterized by a rich WK On-Tt WY1 BiJE (2003)  opx, (ho, cpx) 86 0.5 5
presence of pyroclastic materials, and the formation of the Otaki Volcano (Older ggf"l E;Tg ﬁf}ﬂ gggg? opx > ho, (cpx) 2; 06 5
Stage 2: 0.64— 0.39 Ma), composed of a lava mainly. Yukawa Tephra 5, a tephra 3T 5 On-Ot WJ I - BiJE (2003)  opx, (ho, cpx) 89 0.2 4
: i ; _ FSERHHIE On-In WTEH - i (2003)  opx, (ho, cpx) 93 2 5
erupted du'rlng the early Yukawa Volcano activity, corre'lates' with the ]?:yk E HEEN  Onkt NEBFCI0D oo ho, oo o 08 )
tephra, which serves as the reference layer for the Chibanian GSSP in the BAEE KTz WY - 37 (2003) 95
Kokumoto Formation of the Boso Peninsula. BEE)R  On-Yb MIH-%iJF (2008) - opx > bi, ho, qz 96 0.6 5
The younger volcano’s activity is divided inFo five stages: the Mamahaha ggg‘;m g::gz}B ﬁg -(alks’:i’ri»)(zoos) :2’ :2: :; > opx 123 gj é
Volcano (Younger Stage 1: 100-80 ka), the Marishiten Volcano (Younger Stage 7 5 (widespread tephra) .
2: 80-50 ka), the Yonnoike Volcano (Younger Stage 3: 40-30 ka), the Ichinoike ** ol : 7 Au At (olivine) , epx ¢ HiAHEZ (clinopyroxene), opx © 4 /7145 (orthopyroxene),
. - : s ho : ¥%5E 4 P94 (hornblende), bi @ R (biotite), qz © 194 (quartz).
Volcano (Younger Stage 4: 30-11.7 ka), and the Holocene voleanic activity ***Albert et al. (2018), FAIED (2008), SFIEA (2010), Smith et al. (2013), WELEA (2024) D
(Younger Stage 5: 11.7 ka to present). During Stage 1 of the younger volcano, 57 5 JAF « A% 312, Kimura and Yohsida (1999) @&l 2 51E L 7= & 0.
large—scale Plinian eruptions were frequent, resulting in the Widespread These ages are the ages obtained by converting the value of Kimura and Yoshida (1999)
. . . based on the tephra ages from Albert et al. (2018), Aoki et al. (2008), Kasahara et al. (2010),
dispersion of tephra, such as the On-Pm1 tephra. The average magma eruption Smith et al. (2013) and Watanabe et al. (2024).
rate in the younger Ontake Volcano is 0.3 km?*/ky.
Documented eruptions of the Ontake Volcano have been phreatic since 1979,
occurring in 1979 (to 1980), 1991, 2007, and 2014. The eruptions in 1991 and
2007 were relatively minor, with the volume of erupted tephra being in the tens
of cubic meters. The 1979 and 2014 eruptions were of VEI = 2 scale, generating
pyroclastic density current and ejected ballistic materials, along with the ash fall.
In 1984, an Mj6.8 earthquake at the foot of the volcano led to the collapse of a
3.4x10” m?® volcanic edifice (known as Ontake Kuzure or Denjogawa Kuzure),
causing a debris avalanche that extended up to 12 km south.
2 O REN IR AL A A
Table 2 Representative whole-rock chemical composition of the products from Ontake Volcano.
Locality No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15* 16 17
Stage Younger 5 Younger 4 Younger 3 Younger 2 Younger 1 Older2 Older 1
Unit name Go Sa Kr Ic Ic Yo Yo Yo Ok Ok Ok Hk Ng Sr Ou Yu Ym
SiO: 54.34 60.37 56.85 57.83 60.11 55.50 59.57 58.15 61.13 56.95 65.37 62.12 55.93 67.90 59.31 53.30 52.90
TiO: 1.32 0.94 1.20 0.97 0.97 1.26 1.06 0.96 0.84 1.23 0.78 0.95 1.02 0.56 1.01 1.47 1.25
AlO; 17.86 16.37 17.43 16.44 16.44 17.47 16.44 16.95 16.40 17.39 16.44 16.65 20.82 16.40 16.55 18.15 17.71
Fe;03 9.30 6.67 8.26 8.15 7.07 9.03 7.44 8.31 6.80 8.33 4.96 6.25 6.64 3.83 7.13 9.69 10.09
MnO 0.16 0.12 0.15 0.15 0.13 0.15 0.14 0.15 0.13 0.16 0.09 0.16 0.11 0.09 0.12 0.16 0.17
MgO 4.26 3.10 3.71 3.67 3.22 4.01 3.20 3.17 2.80 3.50 1.92 1.75 2.24 113 3.53 3.60 4.13
CaO 7.73 6.00 7.07 7.49 6.42 743 6.13 6.69 5.71 7.19 3.98 4.71 7.61 3.53 6.14 8.15 9.01
Na.0 3.22 3.62 3.31 3.03 3.24 3.28 342 3.29 3.44 3.33 349 4.34 3.89 3.82 3.45 3.32 2.98
K0 1.53 2.48 1.76 2.06 2.19 1.58 2.33 2.03 248 1.65 2.75 2.68 1.42 2.58 2.53 1.76 1.47
P05 0.28 0.33 0.26 0.22 0.21 0.30 0.28 0.28 0.27 0.28 0.20 0.38 0.31 0.16 0.23 0.40 0.29

T XRF THIE. £#% Fe05 ITHEEL, 287K 100% T aHRL/fi. WE L=y MORRLS 13 REFL. FREG 3 E IR S

* ST HOEBLALR 7 U (LM T A RS 207 @A77 )L —7 |, 2011). TR 50.85 m

Total iron calcurated as Fe;Os. All data analyzed by XRF and calucurated on anhydrous. Unit name refer to the geological map. The sampling points are shown in the geological map.
*Driring coa sample (depth 50.85 m) at the Tanohara Observation Site of JMA (Analysis Group of Drilling Core,Committee for the Prediction of Volcanic Eruption, 2011).
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View of Ontake volcano from the northern sky (about 8:30 on September 28,
2014). The depression in the foreground is the Yonnoike crater, and the lake
behind it is Sannoike. The highest peak in front of the volcanic cloud is Kenga-
mine Peak (3,067m). Volcanic clouds are rising from Jigokudani.
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