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Cover photograph
Eruption of Ontake Volcano in September, 2014
Aerial view of Jigokudani Craters as seen from the SW (the day after the phreatic eruption). Craters
are formed along the line of the NW-SE direction and smokes from the rightmost crater are grayish,
including volcanic ash. The highest peak in the background is Kengamine (3,067m a.s.l.). The
"low-temperature" pyroclastic flow generated at the early stage of the eruption and deposited in the
grayish area in the foreground. Photo by S. Nakano, at 16:04, September 28, 2014 by cooperation of

The Yomiuri Shimbun.

(Photograph and Caption by Shun Nakano)
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Takeyuki Ueki (2014) Higher terrace deposits along the Katakami River,central Mie Prefecture, southwest
Japan. Bull. Geol. Surv. Japan, vol. 65 (9/10), p. 105-111, 5 figs, 2 tables.

Abstract: The Higher terrace deposits are distributed along the Katakami River of 4 km long, central
Mie Prefecture, southwest Japan. The deposits are composed of angular to subangular clasts of sandstone
and show normal paleomagnetic polarity. The age pf higher terrace deposits along the Katakami River
is estimated to be before Middle Pleistocene. Possible cause of the deposition of the coarse sediments to
form the higher terrace is rapid sediment supply from deep-seated slope failure.

Keywords: Fluvial terrace, Higher terrace, Paleomagnetism, Middle Pleistocene, Mie Prefecture
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1. UBHIC

Pard HARDORFEEIE, 51,000 ~ 1,500 m DR
AL B RHR DAL A Btk A G 5. MRS

PEARFEET, S 100 m OWiE2EEL T 5.

E@M%%mﬁkﬁékﬁﬁ&ﬂmggfu,mw%ﬁ
S EN, eI, RS HEN, AN v
EICERN, HElZ2ERH D, 206 ORIZIERE10
km LIT /N2 %< 5. LA L, fKFEE
DOIEREXEIZ DWW TR, B2 & 5 sy AT O
o (ZEEL, 1994 & &), [E LHPEREIC & % Lt
SR (E BB, 2007 & E) SRR XN TV B DA
T, ARRPWEIRIEEAETDR TR,

— IS, AR DK (B R FAL R 2 7 — ¥ Marine
Isotope Stage 5) & D # LWV ER LA (KATBE T,  seA% DK
D% PR, SRR & 0 OB 2 S B
ENPY, OB I E I ORTF - EhiE s E L, HE
DR HEA T WD, S0l EEERATRAWIZET IS
&35 J5ro 1 WENKE RS & 1ER T % #HA - RO
e, SEERER, B RJIFERC o TERLER ot L

Ihiz. AT, B BN @B R HERDY) % SCl L
ZOFRE KN ZHEE T 5.

2. RENREOMA &SR EHRYORE

Fr BN fisisfh i A & miciih, fedeiTicftRSX
FRE TR VRIS, WEM4 km O/N)IIT
HB. hEEHENIZL > TER L7, K EIIREO
oA % 55 1 NSRS, MR AR RIN & RS 23 7
ELTED, FENRZhoIZHEXAT, F Rt E
BRI Tns, by s EEEEE T, AEIK
MW AN > Td. | BNk Tk, FHZAEim % &
DEREIEAD 5T, BRI H O E i B
B L Than. —J, BEMEA, EREERORER,
Rt A & 2 2HIEMA A L, AU TIEZ2h %S0
BRE AT, SMEEGR FEELD RO AICSTE
L, 2ol (ZEE, 1994), kb %
WIEHRATE - N AT (E B, 2007) & 2TV,
AL R AN 2 5% 37, DEKHA S D ME
2810 ~ 30 m OFERNA A MR T 5. &k, F BN
WA B 13508 & ’Mf“; kihllliﬁfﬁwﬁéﬁé%‘ii, =]
MACO WA ITHE SRR ST OSSR Bk 2 &
7% (FRIEA, 2010).

B R HER & TR A 6 B A o CRiEY
5. FHI1XOHME 1 (AR TR 3422356 /&, #
#136.352309 &) TiX, BIE7 m LI EO/E O A~
B2 5 2 5 (22X . HhR ISR @R L L
T3, EBORKZEIZI0OmTHD, R XDELL
TW5, &Rz, TISMoF vy 3 Laldh 3 k5

TR} R R fEAS B2 (Faculty of Risk and Crisis management, Chiba Institute of Science) ,
JUHWEL S HFZE38FY  (Former affiliation: AIST, Geological Survey of Japan, Institute of Geology and Geoinformation)
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Fig. 1 Geomorphological map along the Katakami River,
Numbers 1-4 indicate the localities in the text.

BREAHER L, F v v 228D A S HEE (cut and fill
structure) #7259, 77, JEES5 ~30cm DV b EEPE
. Higi2 (AEf34.225379 1%, HA%136.351708 J&) T
i, BE30m U EowEomaiEE» 55D, EikoR
M5 & 725 Sz EHMERM» SR I NS, Ok
KFEIZ40 cm TH 5. Hipi3 (JE#E34.227109 B, HR%
136.348811 ) T3 EIE5 m LU DA o~ ifi f iR
Nok5, BORKEIZ20cm THD, < DL
LTW3., 2RI, BTHREHINF v v 2ILHEEHL TR

L, FE15~80cm DY IL ME, WiEEPE GE3X).

M4 (ABHE34.232431 )%, 8 136.351215 /%) TIX, &
KEE60 cm OWEDAEENIAGTREN S, Mkl ~4

IR 5 8m OF S ISE L, M4 fHEomR
I OMAENTIN L TWE, L -T, BEdif
PIOIRBBWR LD G TEBm LT TH D, @ikt
3R e A E b,

3. S RHBEM O H R AIE

3.1 HMBSBIEDS &

B R 613, FREWETE ST 7 7R
YA R R S a7z, TR0, HHEEHE I
& o THENE R OFEREHET 5. HH3IZH0
T, BREIZHEN S SO PEO LA 530 cm, 50 cm
TokEdEL LREdE2 GE3X) » 5, #HaUaEdE P Y i
Ko THEEZE25cm O3 7B AL 2. 2 7o
NI, R V82 & Wz BHEL 2 2 513,
FNEFHRFIA ~ 1T D9 K, 24 ~2G D7 AD a7
BAERKRIRUZZ, Za 725618, 5hh v a2 —%/Hu
TE & 20 mm ORI %2 2P0 L, k1A 258D
HLZEDERA 1AL 1A2 DX I ITIER. KRk Ok
L, 79em’ TH B.

2 DDA % B RS ZS I SE R (progressive alternating
field demagnetization, PAFD) & PR RS EWHA%F25% (progressive
thermal demagnetization, PThD) IZf#t L 7z. & AL O
T 5 K UPAFD 1213, BEEFMIRAIIZET D 2G 1
AAZ R S EF (£ 7 L 760R) % FH V72, PAFD 130 ~ 10
mT Ti325 mT ¥ X212, 10 ~ 80 mT TII5 mTH X (2
T > 72. PThD (213, PEEFLA G D287 OMagnetic
Measurements 54 2 g 25 & (<€ 7 LMMTD-18) %
W7z, PThD F, E W2 5100 ~ 500 C TIE50 CHh
%, 500 ~ 680 CTIX30 CH X DIEGRE Tl - 7=
PAFD, PThD D& IMEEREIZ 51 25k L~ 2 L %
B 22 1 P52 X (Zijderveld, 1967) 122 L, TR Mk
(Kirschvink, 1980) {2 & - T sIZ 12> > TRCBRI 129K
HT 3RERMR SO S ERD . 2 LT, KA
43X (maximum angular deviation, MAD) 2315 LI N D
B2 OTRERHAL, BRSO 1RO %
ik O L L7z,

3.2 EBREHMEROERE

PAFD &PThD (2 K % Sk v DR E A ALI 53 D J5 1Al
EHIRITRL, REN AT OIS P L%
LEEAKIIRT. F72, SO 452
RiZFLH 5.

3 DfgHE 1 123651 B Fakl O BRI (natural
remanent magnetization, NRM) DIEE I, 4.4e-9 ~ 1.1e-8
Am’ TdH - 7. PAFD Ti3, K& ALK DIE3 ~ 15
mT OO B 2 IR 6, 30 ~ 55 mT DD H 51
WEXRS £ COHEPHTRRY b h - (4K ORA 1B1 Tk
3~30 mT). PThD Tid, RELMACKRFITEMRE 213
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Fig. 2 Photograph showing the outcrop of higher terrace deposits at Locality 1
Outcrop is ca. 7 m in height.
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Sand Fig. 3 Columnar section of the higher terrace deposits at

Locality 3 and sampling horizons for paleomagnetic

Angular gravel mesurements
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H1 £ Al OB RINK IEER (PAFD) &5 & O PXPEBGEE ISR (PThD) 12 & 5 %0E &
T LRy D716

Table 1 Stable remanent magnetization directions of each specimen for progressive alternation
field and thermal demagnetization (PAFD and PThD)

Sam-pling Demag Specimen NRM D I MAD Range
horizon
1 PAFD 1A1 5.3e-9 -88.1 63.2 10.9 2.5-30
1B1 1.1e-8 -9.5 42.9 8.2 10-50
1C1 7.7e-9 -145 520 11.2 15-40
1D1 4.4e-9 nd nd
1E1 7.5e-9 199 37.0 8.9 7.5-30
1F1 7.1e-9 54 33.2 4.9 2.5-35
1G1 1.0e-8 -14.3 48.5 7.1 5-55
TH1 8.8e-9 -8.3 50.3 7.7 2.5-40
111 8.6e-9 -10.3 45.2 6.7 2.5-50
PThD 1A2 3.9e-9 748 61.2 9.1 100-400
1B2 5.1e-9 nd nd
1C2 6.9e-9 -39.9 545 120 100-450
1D2 46e-9 -18 323 15.2 RT-500
1E2 3.5e-9 nd nd
1F2 4.7e-9 nd nd
1G2 6.6e-9 11.5 50.3 7.4 100-350
1H2 4.2e-9 304 275 6.0 100-300
112 5.5e-9 nd nd
2 PAFD 2B1 4 .9e-8 0.2 37.4 4.3 0-45
2C1 4 .9e-8 nd nd
2D1 49e-8 -3.4 358 3.8 0-30
2E1 4 .9e-8 9.5 630 3.8 0-25
2F1 41e-8 -7.9 447 3.7 0-30
2G1 3.1e-8 18.8 63.4 2.7 0-35
2H1 3.5e-8 -3.1 51.6 2.8 0-30
PThD 2B2 4.5e-8 1.2 447 2.7 RT-250

2C2 5.5e-8 -4.3 403 6.4 RT-400
2D2 49e-8 -3.6 359 3.4 RT-250
2E2 3.2e-8 3.5 60.0 2.9 RT-250

2F2 2.3e-8 nd nd
2G2 2.6e-8 279 56.0 7.3 RT-300

2H2 3.7e-8 1.7 43.4 9.9 100-400

Demag ;demagnetization methods,

PAFD and PThD ;Progressive alternating field and thermal demagnetization,

NRM ;Intensity of natural remanent magnetization (Am?) with specimen volume of 7.9 cms3,
D ;declination, | ;inclination, MAD ;Maximum angular deviation,

Range ;Demanetization range for principal component analysis (mT and °C),

nd ;not determined.
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Fig. 4 Results of progressive alternation field and thermal demagnetization (PAFD and PThD)
for representative samples plotted on orthogonal vector diagrams Solid and open circles
are the projections in the geographic coordinates of remanence vectors on the horizontal

and north-south vertical planes, respectively. Unit of magnetization intensity is Am’.
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FSIX B RS AL Wi i 92 Bk (PAFD) o K OF B R 240 i

FEER (PThD) 12 K 2 7 g ¥ 0 - Yo 5% 5 i AV 75 i
FEPIZ 95 %fERaPRA M8 A4 /R 9. I3 12
B 2 HOART-183 %& IRE U 72 0D b S i,
7 A BN A I BUE D M <.

Fig. 5 Equal-area projection of horizon-mean remanent
directions for progressive alternation field and
thermal demagnetization (PAFD and PThD)
The ovals correspond to the 95 % confidence
cones. A star is the geomagnetic directions
under the axial dipolar field and an asterisk is

the present geomagnetic direction at Locality 3.

B2k ERLE HER O BB O FR AL 1
Table 2 Sample-mean remanent directions for the higher terrace deposits
Samplin
-p 9 Demag N D I Ags K A P
horizon
1 PAFD 7 -8.8 49.3 24.7 6.9 81.5 20.0
PThD 5 12.9 50.2 28.9 8.0 78.7 -120.5
2 PAFD 5 0.6 49.6 15.2 26.2 86.2 -52.0
PThD 6 3.2 47.2 10.0 455 83.5 -69.1

Demag ;demagnetization methods,

PAFD and PThD ;Progressive alternating field and thermal demagnetization,

N ; total number of samples, D ;declination, | ;inclination,

d g5 .radius of 95 % confidence cone (©), k ;Fisher 's (1953) precision parameter,

A and @ ;latitude and longitude (°) of virtual geomagnetic pole (VGP).

100 C 75, 300 ~ 500 'C DD & 5 IBLELHE £ TOH
TR 65N GRA 1H2 T2 100 ~ 300 C).

JEHED 1236 1F B %FH D NRM DI, 3.1 ~ 4.9¢-8
Am® Tdh >7z. PAFD TlF, REA&BALKITIZ0 mT
525~ 45 mT DD & 2 KR £ TOHPTRD 5
N7z GRA 2D1 T30~ 25 mT). PThD T, &L
(LR T WA © 250 ~ 400 C DORED b IR £ T
OHEIF TR 5 h 7z G 202 TIEEE, 5 400 C).

FEHEL, 2 & 32, Filh ORI~y b LD%
BfjIZPAFD L DPThD D Ji B ARREE TH - 7275, PAFD,
PThD & & IZ%E i b iddbm 2 DA L T o
RATRMOT 57z (54IX). PAFD &PThD 12Xk %
HIGHED VIR N, 95 %S HEBRA M #E D F-1%
(a o5) DFEPHT—E L 7= GBS, 2.

PAFD C&5E &AL 7y A 588 & M7= Wl i bl < g,
B ORI 1L 15 ~ 20 mT FTREL DL,
Z L L OGRS TIZWw 522120 L7z, PThDT
WEISTGACR 2y 93588 & M- NRGHII T3, Sk osk
HRALIRE 12150 ~ 250 C FTRELWAL, 2hll Lk
DGR Tld 2 78 ) REEIZIRAD L 7=,

RE AL 3380 6 e < o - 7= IHBGHE A T,
BB K - TRAL TN, Rfbasig & & 1SRRI R
LU, Thens, ShiB R Ot
D WS I & L, Ty Tay Uy
REBMENEOREERTH Y, 2L LXK T (multi-
domain, MD) 4 XDF R /v 73 &4 L &ELONB.
7272 L, PThD TIIMEAEBENRI 5Tk, 77 ay
F VO RENE SO G E G ET 5D Tidk
Wy,

4. SEREHBEYOERERER

i3 ORFHEL, 2 OPIFREWACT AL, OB
T35 & ARGE L 7= R i S 7 (e f1 0 B, fR 53,7
J) R BUAE O s < A (i F1-6.5 12, fRF450.5 &) &
@ os DHEPIT—EF 5 GHsSX). ZOZehb, miikt
FEHERE 2B 7 1 v & [l R{EB) 4§ > T
ZEHbA 3. Pullaiah et al. (197512 KA, XK
T (single-domain, SD) ¥4 XD~ 2 3 & 4 b BEWET70
~ 80 Ji 4[] THERT U - R PEFR R AL (viscous remanent
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Takahiro Yamamoto (2014) Radiometric age of a newly recognized Quaternary volcano: Naramata
caldera, NE Japan. Bull. Geol. Surv. Japan, vol. 65 (9/10), p. 113-116, 5 figs, 1 table.

Abstract:

In 2009, it was decided to make the Quaternary with its base at approximately 2.6 million

years ago. Corresponding to this revision, Geological Survey of Japan, AIST has published VOLCANOES
OF JAPAN (third edition), including Gelasian volcanoes (Nakano ef al., 2013). Naramata caldera, which
is located in the northeastern part of the Gunma Prefecture, NE Japan, is one of such volcanoes. This
caldera is made up of rhyolitic pyroclastics and overlying lacustrine sediments filling a depression 2 km in
diameter. Fission-track age of zircons from rhyolitic pyroclastics was determined as 2.1+0.2 Ma.

Keywords:

2 F

ﬁ%ﬁ%%%®mﬁﬁﬁ»?ai SEPUAC T RO A
NYIEX N2 212k D, HiEME nzEuid kil
D—DTH%. FRRGEX LWLEFEOLEHK2 kmD [ 4 1
Bl L 72BCa B S & 2 a8 S IR HEREY) TREK X
NTW3, KIFEHORIERAO YL Y 5I1EY
ST VHERT21 202 MaD T 4 v a Y - bTy
VE NP CEoY aWss

1. UBIC

mwﬁ@lwmaﬁi'ihﬁmﬂmﬁ%ﬁﬁﬁéh
2B LT, ERITEREERA LY 2 =3[ H
AROFEIUAKINEE 3 k] & F4T L 72 (hB9IE A, 2013). Z
2iE, B FRRA 178 TRl 2 6 £9260 J7 4RI
FIENFbNZZ ECkD, FHizl@uidkilie LTEE
EENZEOREHRI A NT v IR TS, BRI
HAERMEDOEBRANLT 7132 D K S AP Emm X
2B KILD—DTH S, ZITEREEAILT S
TR SHiTmT 4 vy ay - bTy s EREH
EHL, KEBEREEROAEEREEDTH 5.

2. EBRE

1/20 5V KNG B Y6 ikl id, Fesicgg - h= [
Hh % SRS B KRR HERE I 0 © e B BB TR —

Naramata caldera, Quaternary, volcano, fission-track age

FBIURNEEAAEL, WIThE LT 7 REKDFEY
EEZ 5N TW5 (Fig. 15 1WTTIEA, 2000). #HEIL
FEBOFRINARE B AR & LRI E S 2 KBRS
LT T4 %FD—2T (Fig. 2), FIHACHEBS R LA
FCMERUE 22 5 78 % FAEA 2P & M7 BRI 2 kmD /N O
(W] 3t 2 B8 7= kU B - WRHERT 23 L 7 5 )
IZEML TS, ALT IHIEE D DRIz bh T
WBEDD, AR L LT T NHERI O O i A

BNTDOHEE L EDH TS,
HIT T NTRCE B RS - TR OTEEE, &)
R L@ZRIC L & 20 5 MBI TSI B #

11 - 7= - xﬁm%n EDPID TR S N, TR
ﬁEAﬁﬁ%¢m&ﬁE,:h%%5ﬁ&%ﬁ%%
%/¢§F&E%LTH6 BEIRIRIT O OB IHIZIE &
AENRRBIRE AWNARBEL, Moddm & K2 pE &
NTLE 72 ZATE, 2002 FOHMEPI AR 2
DI S 7B S/NRERIRRE - %5 2 NERE O TR
AT 5 Z &3 EET (Fig. 2), - AL (1993)
ORI 5N T & #BFRTE 72, FHI- ALR (1993)
ARG OFEN A2 E T 572012, KitEHho YL
aAVRKTDT 4y ¥ay - bTy 2 ERENERRE S
Fr OK-ArfFAGHIE 2R A TW B A, &5 5 & B OFE
RERNLTHED, KGEHEKDBERAERDEFEIZIZE ST
VR,

’

TG RE - KILBFZEERET (AIST, Geological Survey of Japan, Institute of Earthquake and Volcano Geology)
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A /‘
i Nikko-Shirane & ~ ya
A /'
"Kaorizawa 4 "
/S ‘/ Late Miocene to Quaternary
! A(6.3Ma) A T4 O caldera volcanes
v
"/ t trat |
Quaternary volcanic front 4 Quaternary stratovolcanoes
Okkai  |Katashinagawa /./
(7.4Ma) & g kai o (l) . 19 . 20I km
N 4
S 1720 T HEIXE BRI 35 0 B IRt~ S5 DUAC 7 v 7 7 Ko oA, LoEiE A (2000) % —

B IE.

Yamamoto et al. (2000).

3. HIVTF I RHEYDEHE

il - LR (1993) 13/ {5 R B DR Il 2 /R {5R T
WEIZE LTV DD, 2O IIBES 28I A% L
TW5, ME—, KO EEIZAE S 2 Hkes Bk is
2, & AHREDLoc. 1 TEIS T % Z & 231 k7= (Fig. 2).
Z OFTTEIZEE 3 cmll FORR M & Wz AEOFHUE R
AIZEOKILEEEICE» & 50, TERRE DR A+ %
WXHIZHEATV S, REDEW TR S5 KLEEO IR
BoH 2 5 7 5 AN 2 PATREEE A R E L, 2 Ok mfER}
FACEISE G, BRI MHER ISR L, BSSEz 2 L
V. I AP (1993) 12 &k B LA D AT O A A
I HEE 3 mmBL T O AT HERE 3 838 U 72 BEIK S 23 Bl
L, AW LTEMETT Ny T80, 5
NI+ AR (1993) M EfGT 2 & 512, AR O KFA IE L
DIFLAE RN THR L 28D LA EN 5.

Wi/ NERNE, IRERIRRE A S THIREL D & EiTic
AL, BIEIX 130 mIZEL T3, 2O, 35

Distribution of Late Miocene to Quaternary caldera volcanoes in the 1:200,000 Nikko district. Modified from

70 cmBA T OAERE - WU A~ WA & 7 5B X
Fi o LIRAE R RO SUREERE B 5 L T 5. Bk
JEOEIKIETEL, KO > T A WBEDOIE % HD.
7z, BERERICIEPITREEL A £ - 72~ RO i g 0
TEEMARFO VL - MK EES R ER TS, HfE
OMEFHZ 10° LU N TR H A & MISHE < {HO TV 5. /M
1R & ERRIZIIHERI T & % 28, KIIFYEH O ik
60 T .

FiNl - AR (1993) 12 & B /MR OD L FIIE, /M
1R IR G O FEACE B KIS % B < BT 2RI TR 300
mOFFEA ARG RILEDOERBZEN L Thzind,
LA Lahs ZoMES, BHEEE Ak L 5

4. 7q4var-- b7V I7ER

Loc. 1 D/IME{RIRIE OFECE AT 2 FRICL,  HIFE0RE
(020917-1) & L7z, 74 v ay - bTy 2EMRHNE,
BR)mHE7 4 v gy bTy2ICIRIELZ. DT,
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BoM RREBEXLFATOL— vy 7 ERTEHEEY) = ps s M =1
LRI EIROK-AFERAEIZ A - KPR (1993) 12 & 5. HIBXKIEE FIHFEOGSDEXIZ & 5.
Fig. 2 Geologic route map in the Naramata Dam site. Piedmont slope deposits = ps; reclaimed land =r. K-Ar age of andesite

dike was obtained by Yoshikawa and Kubo (1993). Topographic map is taken from GSI Maps of the Geospatial

Information Authority of Japan.

FRMEREHOFTRTH 5.
TAFGORE(020917-1) 13 MR 28 DL T v i & BE 12 &
A, BRI AEREEERR T D 5. S0 SR O -k
AHEL, FHEERLE AL & B 720 RS PR Z N 8
& BEDIENEIG Xz, HE0RTF—2D% &
FDIFRL, x2WEIZEAKT 5. ZO7oiak L
IR o, o TARMER T % AR s
FT5EDELT, 21202 MaDERIEEZFH LT3
(Table 1).

5. FCEDHEIR

T - AER (1993) (/I (R IR O FRisCH B K S 2
LAEEL o a v s, AR ERT 7712129

MaD 7 4 v ¥ a ¥ bI 9 7ERMEEREL TV S,
HARDOIER A HE I ZIZE CHEN AR T Z OFERUEIE, &
LT 5B B AP 6 6 725 S h=tgtEy L a
VOFRERTEDTH D, /MERIREOTEERAENR ZR
TEOTIEAW. FISHN - AL (1993) 13/ D
RGBS IS E EN A FE A E SR 25 9.17
0.39 MaD & K-ArfAUM 2 5 L 7243, Z Ol &
AR DOTERAEFICEH AT 2GS SR O BN & B
BOhR—HLTED, ZhdFHRHROFEREE RS
s, I - AR (1993) O ORAFE O DL a
VRTFIZI30.00 ~ 1.98 MaZ /R g & DA 3K TEE N T
W2g DD, IERRRE A E < ZILESEIRA R $3.0+
0.7 MaDREK-AERIEL D & H T &6, BEDOX
RLi3bh Tk,
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F1zk WB020917- 1OV LI YD T 4 v a v - b Ty ZERIIERS R
Table 1. Result of fission-track dating for zircons of 020917-1.

Locallity Number Spontaneous Induced Dosimeter

Sample No of grain ps [Ns] pi [Ni] pd [Nd] r U Agetlo P(x?)
(10°/cm?) (10%cm?) (10*/cm?) (ppm) (Ma) (%)

Loc. 1 (36.88161°N, 139.09060°E)

020917-1 30 144 [199] 1.05 [1457] 8.029 [4111] 0512 120 2.1+0.2 23

(1) p and N are density and total number of fission tracks counted, respectively.

(2) All analyses by internal detector method using ED1.

(3) P(y?) is the upper ¢ tail probability corresponding to the observed y*-statistics.

(4) Age calculated using dosimeter glass SRM612 and T = 372+5 (Danhara et al., 1991)

(5) r is correlation coefficient between ps and pi.

(6) U is uranium content.
(7) the total decay rate for **U: AD = 1.480x10" / yr.

S5 5 7 /R (R IR R o Fi RS B 0 58 DU D
Vv VvMART YL VRT30HD2.1+02 Ma
T4y ¥ary - b7y 2HBMAUEE, RSG5
Bon7zEDTH D HHHBRAOEHERERTEDO L
EZ TR 0. mR O/ MR & B < R Ik
DOK-ArffAUE 3.0+ 0.7 Ma (FJ - AR, 1993) & D i34
W DD, HDFERMEZETIITIET 2D T
v, &L AMFIZIEIE2.3 MapiBISHHK O TR -
BALZEDEMIRTE LS.

TN T B MR IRIE O, - A4 (1993)
IR L 22 K9 ISR MR A "B L Tk D, AT T
Bl EN7z2DThs. BRREAINLTIZDED%
TERE U 72 KW 1 L 7 5 N T I KE R O & 5
BIFRETIRIEL T3 LIRS N 52, ZDMERED 728
IR =) V7 IRHIRBETH D, AT I EE
5 kL LTI R L 72 Th A 5 43, BllER
TR TE Chgn, RREEREANLT 7O LS 5/MNID
AT FIIHERP CEICHE I L LB LA 5h5DT,
Z O EHIZ 23 Mafiift L D K< WMBZ Lidhnr-
72ThAD.

X

Danhara, T., Kasuya, M., Iwano, H. and Yamashita, T. (1991)
Fission-track age calibration using internal and external
surfaces of zircon. Jour. Geol. Soc. Japan, 97, 977-985.

i PR - PSRFSE - WHNEWE - BAESER A
FHIENE— - NIEREA - BJIDRERSE - A - g ok -
A - ILICFIR - AT (2013) HAD Al (58
3fi). 2007575 D L HUE AR ALK 11, PEAR I E A A
WAYE Va2 —.

IWOCFEIA - ks o - ADRAM - JERSCHL - Bk ok -
IR RS - ZHIREE A (2000) 20 553 0> 1 VBT H
el B AT

RS - APREE . (1993) T RS UL AL ST ARG £5) 1151 = 23
Mg 2 KCE - KIS O EHER. BB RBE A
ACEE, EAABLM, 41,35-51.

(%2 f:20144E9 100 3 22 ¥ : 2014411 H27H )
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BEER - Report
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Takahiro Yamamoto (2014) The pyroclastic density currents generated by the September 27, 2014 phreatic
eruption of Ontake Volcano, Japan. Bull. Geol. Surv. Japan, vol. 65 (9/10), p. 117-127, 5 figs, 1 table.

Abstract: A phreatic eruption occurred on September 27, 2014 at Ontake Volcano, and was accompanied
with pyroclastic density currents. This currents shot by the Chubu Regional Development Bureau’s
camera at Takigoshi had the following characteristics. 1) Pyroclastic density currents occurred in two
places (Jigokudani and western-flank) at the beginning of phreatic eruption. 2) The eruption column
collapse height of the pyroclastic density currents did not exceed 300 m above the vents. 3) The front of
the pyroclastic density currents traveling down the southern valleys moved at a speed of 8 to 20 m/s and
reached 2 km from the vents. 4) Conspicuous secondary plume was observed rising from the current to
ca. 2 km above the valleys; this suggests that the density currents possessed sufficient heat for the ash
cloud to have risen due to its buoyancy. 5) However, no charring of trees was observed by helicopter
observations. The Heim coefficient for the energy cone slope for the density currents is 0.45 to 0.55, when

the column collapse height is 200 m.

Keywords: Ontake Volcano, 2014, phreatic eruption, pyroclastic density current, Takigoshi

® B

[ 280 216 RADEEDE $ 5t OBkl 2 7 12508k
XN KI20144E9 H27 H D ARZESIE K2 & 5k
Wi, DUFORMARD. 1) AW, wEARGIED
11 52 A3 B I TE G O Hok s o L EB b & 1LTE o v 3}
O 2 &2 SIRIFEFICRE U 22 2) K s A8 e oD
WERAE S R 1A <, 300 mA KE LA D Z &g o7,
3) B EFNT 2 KRB O ME 138 ~ 20 m/s T,
HIRA YNSRI 2 65892 kit F U 7z, 4) #Hfi & 5
T 5 72 KA B IR 2 KW A B L7228, Z
DZ LXK S BFEEDREEFORN TH 722
EERBELTED, IKENMKRREBAL CFNEES
DEFRTES. 5) LaL, KWW L 7=k e
BRGNS, RLIZRED 5T, KRB R
BIREZENFIZEDRE TR AL > EHEEENS. ©
F V=3 =V ET MK B KIEREBE O FAG T T,
WEE A BB 4 200 m& LT, AT OBIEERE S
0.45 ~ 055§ % LFEKE DB R,

1. (FUBIC
BB - GBI OBV T20144F9 H27 HA

BT 11 IRE 52 23 B (SRS T F8 3R) IS KSR K 3 F AR L, 1
A XD ITEE IS 2B IS S BA R Lz kT
AU KRR, B TEER (B i) O PERFHE 2> 5
LLTERG O JR 7S OPFTEERIZ 2213 T, ALV 5 BN
B E ISR T3 (Fig. 15 FEIEA, 2014).
sk, ILTEO RS A 3000 mA 8 2 5 Ko B Rk
T QL - ZNFE, 1988 5 ATIE 2, 1998), 19794F-10
A28 HIZA S HER D TOMW A %4 Z U (I Z21F /M,
1979 5 B 2EIE A, 1980), Z D%, 19994F, 2007412
AN 2 K FE RIS KOS X T, 20 &S ki E
ORU 5, HILO R - Bl i kLpiK~ v 7
% 2008 1B L, 1979 4F- DWE K & [RIFE E D K25 5
KiZLSH% e RETHAREMEDS T dh 38 D ME LT
W7z (B 2008). 41D 20144F-9 H 27 H O kI,
BRI Z OREM D OKRZEXIEATH D, KOAPESR
WA OFEREE, B ALK DORE TIRIUI K~ v T D
FEFHOFIZINE 5T 5. EAIZE T D9 11 HIC
Wk LML EE D BN A 32 0 [ L O IRV B3 % R a1
WHE1FIDKRITH» b REINH, 2007 FDKAER
WK DRRD & 5 1Lk OREZERRR KL EHEE - f@E) o B
DL 572720, BKER L ~OL 2 CKOERIRR)
FFED SN b o7z K[ERIT O[5 O K LS B 7 3
TR P& 2699 H) 12k % &, SRIOWEATIEMEID

TG RE - KILBFZEERET (AIST, Geological Survey of Japan, Institute of Earthquake and Volcano Geology)
Corresponding author: T. Yamamoto, Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan. Email: t-yamamoto @aist.go.jp
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201447 K (R EFIE A2, 2014), F
L v Y RHANE KRR (PDC) O i
AT, T R KR HE R
WEBOmRH LR VIR
FlsEsXoLFy —a—-rvEF
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P K T V=R A kO
SV=m g k). B KL E
3 BB 0+ Bl hweb% FI .
Fig. 1 Topographic map of the summit region
of Ontake Volcano. Red solid lines,
orange arrows and blue dotted lines
show the 2014 vents (Nakano et al.,
2014), flow direction of the density
currents (PDC) and outline of the area
covered by the PDC deposits. Pink
stars are assumed vents for calculations
using the energy cone model in Fig.
5. WV = western-flank vent; JV =
Jigokudani vent; SV = southern-

et A flank vent. Topographic map is taken

\zs _ O Vent of the 2014 eruption|

*
»

Assumed vent for ‘

simulations

Flow direction of the

2014 PDC

Outline of the area
_ - covered by the 2014

PDC deposit

from GSI Maps of the Geospatial
Information Authority of Japan.

~35 52 19“I\I .

FEAE B G 1 ZIE K DF 10 57 A,
HCE T3,
G DRI TR 7 Z &
RO R % - f:- .

i b3 D OIERZE BN 7 5y

&, KRR K

LT, MOMEBHRC A2 5

%mm,tﬁ@@ﬁﬁ@ﬁﬁ%a%1MmﬁTLfné

(thEIE A, 2014).

L2 2 OFiEhd % ki3l o Rl

2RI & N 7z [ 28 5m A a7
7 THRA SN, HELBURECHE K4 12 L 7= (Fig.

2). &k, ZCZ

SR & KINBLR TA U B Xifk &

FEARLF 2 5 78 5225 & D & R R EHWEIE L (pyroclastic
density current [PDC]: 5l Z I$ Valentine and Fisher, 1993;

Druitt, 199) & L T\,

REYEOHBIIR D, K

FEZWE KT — 2 TOKBERO R B AL~

TTREEINTURNE 1 5 728,

kL1979 FEmgE ok

T & W) H O RIS 20 & HR e 2 3R T %6

it A 5 9 DA 52 L TUr B (N,
&7z, KA S KR

1979).

13, =KE520004F-8 H 29

HOW AR M2k BEBE20144-8 A3 H DM AT 34
LTkD, LAV VIEKIZMES & D LD & ARAEXE
KIZHES B3 OB IE .
DOWUGEH 5 S RO KIEROFHE % LT 2L DTH 5.

AL T,

A x5

KPR OEENFRE

KR AEPRA 72D 25 i.iﬁél_é 216 R B
ﬁ%%mﬁﬂmmmﬁﬁumm®@ﬂ IHREBELTWSY
DTH5. IFREIC i%v@%l%ﬁ@@ﬁ%ww@
KD 5 DWERIPERTE ANEIZH D E DD, WY
H®9H 27 HIZIZREE 2500 mAl#: 12K % & DD Ik
20, INTEHEEN T KRIE, EKBHIER 1
%0 11:53:00 ISTAH & MURCTHERE T &, KIFWIZTES
JKZED B A5 15 73 FERE 5 L TRtk < T 3 (Fig. 2).
ZOHEZ, PTD4DODT 2 — X3 TF B3I EMNTE
5.

2-1. 7x—2X1 (11:51:45 ~ 11:54:54 JST)

[P IXILTHO RS ZE U 7=l REE 1l 143 b i
REFHARKELL 72 115257 # KB & LCn 5. JE
BOMIYE T, 11:51:45 IST2 5, INTENEDREGIRDE
OH» 5 HEBEOEMNRHTH2IZ F— 4 FIZIRE LB DI
AT A SR TV (Fig 3-1). Zhik, MER
TURILTE DY RHE O 5 2800 mANE D K 1A & O %t
L &S, BlEH< KIRIZ L & & 2@ D%
i SENT > T % Z EEFT, WO LR
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T

L 2014409 A 27 118545308

7 E| 1 28501 0355

2014509 27H 1185559107

H2X [E 2558 A 206 AP ERE H s A 2 7 OIS, (1) FEILE 2 5L T 2 KRR (11 K54 57307 7 = —
Z1) 5 ) KiE» 5 S 2 R (115625 1050 5 7 x — X2) 5 (3) KW 5 0 R (121 153
358 s 72— x3) 5 @) BITIANZIAA BIKE (125557250 5 7 = — X4).

Fig. 2 Photographs captured from the Chubu Regional Development Bureau’s camera at Takigoshi. (1) The pyroclastic density

currents cascading down at 11:54:30 JST; Phase 1. (2) Secondary plume uprising from the pyroclastic density currents
at 11:56:10 JST; Phase 2. (3) Downburst from the secondary plume at 12:01:35 JST; Phase 3. (4) Laterally moving ash-

cloud at 12:05:25 JST; Phase 4.

PEWPN LSO 70—, INHO RN 6 84 L
EDETu—-WEINXR(Fig 1). 7u—13, T
BRAWIOIZ 11:53:00ISTIZE IR A 5 B, Z OLmA S
OIS 2250 mfhE & THEA 728, BUROICEIICH T
20— TLEMRAROBUMEIZIEEST 50— 7125
PRTHEFLTWA (Figs. 1 & 3-1). MlZ#AZT—T
DT B EIZH > T, 11:54:38 JSTIZIXIS 12 F)5E
L, FEEIEL T3, #HomiuIkmicEns 4o
O, BEEETHIZIAND BB RN, KPERENEROIE
EIRT TS, JBMRAERDBL 729 — 7S FEIELNZI8 I
FEHR LA THIEL TH B K572, midERo#Ic
EOBYRTIIER TS ZEnTELN. —f, 7u—W
EAEREE OH O T L1211:43:08 ISTICZE[M 2 6 Blh, #k
B O SRhm &2 fHi B e h 3 2 & <i3m -

IZEDE LTV 3. BTV OO NLE 1 11:54:15 ISTD
W3ILTEMTEDSD, ZOHRIITIT—IOHHRIZAS
72OMSCHERTE AL 5 b, MF TN ENSFFETE 2
B ORLE & R A 6 K8 72 KFFE el o g 1,
Ta— I8 ~20m/s, 7T — WH9~ 12 m/s& HEEd
5N 3 (Table 1). ZOHEL» LW TS E, 7a— 1k
HWIRANO K25, 70— WITH ER#FEmO K, 5
B2 TERBRIIEIERIICRE L2 L TR
K, ZOWRERT T T — J& I S 72 KI5 5 OIENE
WWREIROZED FEISEL TH 6§, Azt xue-
FRERDORYED S 300 mE KESHBA ThAnEHEE
ENB. INTEHIZ 22 5EZO AL < #EL LGS 5
DI, KWERFESD 11:52:20 ISTUIFETH 5.
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Diagram showing the movement of the pyroclastic density currents (PDC). The contours represent the
outline of ash-clouds shot by the Takigoshi camera with 5-second-intervals. (1) Phase 1 (11:51:45 to
11:54:54 JST). (2) Phase 2 (11:54:54 to 11:59:40 JST). (3) Phase 3 (11:59:40 to 12:01:46 JST). (4) Phase
4 (since 12:01:46 JST). Kn = Kengamine; Mm = Mamahaha-dake. J1, J2, W3, etc. are shown in Fig. 1.
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Fig. 3 Continued.
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Ik APRROBEREZ &g, M1, 12, W3S IRIIREh T g,
Table 1.  Arrival times and speeds of the pyroclastic density currents. J1, J2, W3, etc. are shown in Fig. 1.

Point Arival time Lap time Horizontal distance Vertical drop Velocity
(JST) (s) (m) (m) (m/s)

J1 11:53:04 0 - - -
J2 11:53:42 39 275 140 8
J3 11:53:53 11 135 50 13
J4 11:54.03 10 195 50 20
J5 11:54:38 35 405 175 13
J6 11:53:54 0 - - -
J7 11:54:16 22 315 90 15
J8 11:54:38 22 290 180 16
Wi 11:53:08 0 = = =
w2 11:53:51 43 305 225

W3 11:54:15 24 225 175 12

2-2. 71—X2 (11:54:54 ~ 11:59:40 JST)

RILIIE % 2517 U TR T - 72 KRR O S 21T
1EU721% 8, ZOEHRDOIKEIZBIZIAND 2855 aiEd
ez, EHICE» > TEERL, SEFE A R
#K3 % (Fig. 3-2). . KMEEO E5A#EE I 10 m/s55 T
7a—JOJIED» bR B WK LA EKY, ZDIH
BRI 11:56:00 JSTHEIZ (NTHE & &8 4, T2 E5 &K
T3, EAIC K 2O UG IRE) I3 11:58:00 JSTiE
XFETHL DT, ERME»SHIW L T2 km¥ 22 E T
ELZE0EALNS, D, METREAETOED
B TEEB O K O A & LA U BN 72 2 OF < I OEIE &)
MRTH5ZLMNTEL. JBTOREL -4 —TI12I
WIS A o h 2 ILTEL SIS s a—iF, Zhb
D _DODEMDEDLE 5728 DICHETEEDEALRN
5. BHO 720 6 OWYETHERR X iz kiR &k 5 HE
TP (FPERE A, 2014) DS B, D & MG THERT
BB DEDIEIDT = — X2 TEKRI AT
5.

2-3. 7 1—X3 (11:59:40 ~ 12:01:46 JST)

FAILHE 2 FEN T o 7o KRGO RSO FA255F D
B &< H, 11:59:40 ISTA* 513 EZ2DWEME D —
AR LIED 5 (Fig. 3-3). FREREIIEEDO 9 —T125h
PNTHY, J4LT7ENE 10 m/s5DOMETET T 5
D Ly T 2 — T3DIRITHERS &N T 5 KR,
MU CTHERES 2 Z & 1d T &E A,

2-4. 7 1—X4 (12:01:46 JSTLIFE)
TREFROE T HIES A & B B> 22 IRE SRS NS IA

20, FHElOSE 2 EWETE B2 & MV ICHED 5 R
HRWDIZ® 5 < DiEW B2 > Tn< (Fig. 3-4). B4 5
JKEE, WUETFRT, ThbB MFICIENSEZ kL, X
ICEAETORANFEN TS, ZDZEIZ, ZOKEOMHE)
D KIEDOPERIZR XN TN Z LA RBLTHED, K
ZHRIZESOET T XN F -2 IFEAER STNZT
LAEBHRLTWS, BHO %, 6 DEHETIE, KEM
WHOEMRFHAIIZ L A EHERMIIHEE T X v, R
TORY L — & — TIiF 121520 27 5l #£ 12 IHTEEB 2> 5 7000
mEFTLEFLHEIZZLZVCLS I -DARREZLENTVWS
2, ZORERE TITIEKIEA 5 O R ERHIHE L 7=
LOLHWrENnLS.

3. X

3-1. KRR DOHFH
SRIOKEROFIMAEE L2 L, DLTOMWMD TH 5.
1) AW, WK BRAAI O 11 1K 52 43 B2 LU TE R 00 5k
Ao EEBaha & I LTEO P4 O 2 & AT 2> 5 IZIF R
H U7z 2) KRR AE R ORI S 13K <, 300 m% kK
EMABZ Ed a7z 3) BBV ETRN T 5 K5
FIIROMEIZ8 ~ 20 m/sTH 5. 4) B EHN T - 7=
KRG & 1 Z A 22 R A 1222 kmF2lE & € RS- L
72(72—=X2). ZOZEFZKIERN D HFEEOEE %
FioRhTh 722 L E2RBLTHED, IKENAT LR
HLCFhEB-e0LETcE %, 2770, LALE
TR B TmRe E N, K5 5%ICIE PR A AL
SR (7 2—2X3), ZTOHKMEWLA (T 2 —24). 5 F
KBHDIFED EZ225 6 OGE (21 REIEA, 2014)
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T, WO HR AR H RE U 72 KA RO
TR 2R AR & > 72 0 — TIRO R (3R ©
o, KIFEE I T B OHER A < U &
BoTd. 6) KidiiiA i U 7= i Tl A O 115
RKK, RAGLERD 51T, KEEAE RISBIAR & f 33

IZEOWE TR r -7 L &b (BEIEA, 2014).

KPR 5 O RO _EHEFEIZ DV TIE, Wood
and Kienle (1994)® 199040 7 5 Z #1 RedoubtX LI D fiftfl
BWBEICED. $Thbb, T REIIEE SO
BELEALEEVWY—2LE LT LERT28DTHD, %
DOLEFRBXEY - LOREOE L &> Tn5b, I
B —ILOYIRE £ 100 CREE L T2 L, —vIH
X2 kmi E T EFT 57291213 10°) B OBV 2 2
7 Z L HWood and Kienle (1994)DFig. 10-bA* & ft AL
N3, SO AR O R A G 5 BREE -
722 F1%200 mOBRIK (RRE3 X 10'm’) & L, BEE KK &
AU 1.2 kg/m®, H#EEKZEKEFT2.0X10° kg KET
3L ZOEEIMFEENS 10T &z TOT, KR
FRDER O HLIE A3 100 CHIH T b UL 5 R0 R |
FIZIERTRE CH 7z AEh &S,

3-2. KFESIME K DIEEZE)
SRIOWEKIE, U 22 KILKRER I O A 6, &
B~ ~vWE % & EWKRAKREKEHawmIT ohi
(ErRIEA, 2014). KK OREEOR 713504 B S Fr A 4
HD0 %Ll L& N8, H¥E-Z2 ) A MNTA )Ty
v A WL BOE - B Ao 454
b 7 EDOEOKGEM S EDb NS, TS DRSNS R
BRI K 2ZEMEMATRELTED, 454 bOARE
JE1E 200 CFAELL ETH B, FAE L 22 KBTI SR 54
5, 2Ok BAEKEKOREEKM Lz DEEZ
bh3.
KRAERMEKIE~ 75 6 OFUZ K D EE - TIIE & h 7z
IRTETPHZE L T2 FARAY, SRIEIS RO ERIIZ XL
L CHb RIS K BIR T h 5. G AR s Eok
0 AR JGERE A M T B EEOS A2 5 50, &l
D~ 7~ ERITIERIZ L - TR - e ha Z &idn
V. OREUK & RS IS EEREEIZ 5 5 & D0, EEuK
DIENPEFFEEERELBA 720, IWEOEFIZ L D #H
7= BAITEIIL A SR X =380, INEOK O s —
TUTHERE U CRERIBRICN 28D EZ SN TS
(WJi ¥ Hedenquist and Henley, 1985 ; &1, 1996). WkIT
IZPECBEVR SR ZESICEE T2 7 7 v & 2 BXIE, #
BARIIKDOANE 55 Z L, ROE»DOMETKEREAIE
BOPHICH 5 2 &, W THOBEREVE DL L
TUTDLIITRE NS,
X=(Cw+Cr/R)(Tw-Tv)/L

722U, CwidKDERIE( = 42X 10’ J/kg K), Crid
KK D EEE( = 1.2 X 10° J/kg K), LixxAbE( = 2.3

X 10°J/kg K), RIIAKBEE U2 REE OB R, TwidH
CHZE L 728 B0k O E, TvidK&IE N TOKD
Thd. vl K BMEATRIRES RO FAIZAET
2 I KEEIHE SRS OZ22f R L IREHR IR & <REFL,
RBRNPRKENE EEINEEG TR & TS ORI
INEL B, £z, v EHALZORWMEIRE AR
B LY, BUKHRRIIEK & T3 5A IS IEERT
3 B O WIE P BRI (R R S R A 75 )D& &
725§ 720, W TH SHNERILROZBERENFH L <
T3 % HCPAZESER 2346 2 34T L Ty % (Hedenquist
and Henley, 1985). HCPHZE L 7= BAGEIEN DT 154
WZERL, Mo M) H—I2kh Zhpn 208 pik
N7BRII ARSI & 5 2 TREME DR & W,

Fig. 4-1137KZE AR FE DR YY) (Bok & 858 L 7= RS O
BEY) O 1RETONIL 7B %, WK E Z ORES
DRBEELEZFEZR L7728 D THh 5 (Yamamoto et
al., 1999). WEIK L RESOWREEZ, 150, 200, 300 C#%
HE LTS, WO SIL 2 B, EEUK O 2
FVIEENE L, pOMBOK RERA A/ NN E
KEL 5B, —F, 77v¥ 2 BE @BV REESIRA
EREOHBERD D, RAWBT/NEWTEKRTIET T v
va#ENR10&KD, 100 CUED T A LEEYIE K5,
RAITIRBENRKRENEE T T v v 2B BMEL &Y, 1E
OO KDEAEEMT 5. LA Lkrs, i
MIOWHOAKDE LD &, WS h-REEDORD AN
o BRI 728, FBRIZT 7 9 v 28R KEN
I EWEHMIOD I 2 EE N K E L AEANBNS.

Fig. 4213 K ZEXVUBEFE O P A [F C < 1RETK
KEMDAATTE ZHIED /N 7 FEEERL TN D
(Yamamoto ef al., 1999). WEH P23 mEJHFE & U CTRE L
T LR 27201213, EEIZHD A 7= KK D
BTk L TRRP CERENAERTILENH 5. L
L, m?%ﬁﬁwﬁmmwﬁiiﬁkﬁwtb B
L 72 A D < % 7201213 K Z 2RI A fEAET 5 (1
5t2mn.¢&b%,ﬁﬂﬂﬂmﬁﬁm<wmcuhx
POMEK S REERA S REL vl (EHNc & %
NBKMEN T ED), WL 6 AKEHDAATY
RETIBEFEOWIE NN 2155 Z 213 b D320, W
MM L L DRI E EODBRIZE, 75y v aERn10s
0, KBTI LU TEERT, AiiE 2D 030
B AL 8 2 W 3 364 L R4 (Yamamoto ef al.,
1999).

RRED X 5 2 AKFESURIE OVERE D — AR B A W E &
% &, SRORETEKEUTOX I ICHHATE S, §
KbH, SHIOEKIZ 1979 EREK & 132 % 2 57T Tl %
Ty, FHICKEPER I TS, 65T, B
TGRS A i & BOK  RERRA AV & <, K # F82k
X ERGT WML Th - 72, KRB ERIZT] 2 Hi<
W 2% 7000 mFERE F T EH U2AY, T O LA
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(1)

Density (kg/m3)
16 s

H 4K MM U 22 ARZE S - K- BV RES O
BYOEE. NEG T ARDOIRE Z 150,

14
12

10

=150°C

Wet (100°C)

Temperature of aquifer Fig. 4

200, 300C #{{7E LT3, XidA%
XANDT 7y v a2 BHEOBEEIE
2500 kg/m® & L7z, (2) AKZESUIE K OV
M & RSURA RO RIZYIY
WD KBRS DIRA . KK
DEIZX20C & LT %, Yamamoto et
al. (19992 &k 5.

(1) Density of the ejected mixture of

steam, water and rock fragments with the
aquifer temperature at 150, 200 and 300°C.

=i = X is the fraction of steam produced. The

density of the rock fragments is 2500 kg/
m’. (2) Relationship between the density
of the phreatic plume and the mixed
air fraction. R is the initial mass ration

of water/rock fragments in the ejected

----------- mixture. The temperature of the ambient

air is 20°C. After Yamamoto ef al. (1999).

00.01 0.1 1.0 -1-0 -------- 160
@ R = (mass of water / mass of rock)
Density (kg/m3)

3 TR

R=0.1+ \5 *._200°C; R=0.1
. ‘?‘/‘/150"0; R=0.1

. Collapse

0 0.2 0.4 0.6 0.8
Air fraction

WEEDT, A2 SIIIKREC D DM TEZ. Z
DT &lF, MEOKBEESRGIAKRE L 1D, B
WINE LS Teolzty, 7979y aBBE/NEL ko2 8%
ML Tk,

3-3. KESBROKERICH T 5K _ EOZEREIF
G-EVERZ AL TW5 T+ Y —a—YEF L (htp://
volcano.g-everl.org/vhazard/Hazard Assessment/) % F > C
KRB EIR O Bl 55 & 47 > 72 (Fig. 5). Wi R,
[LITE P R O FEE 2800 m (WV), M5k D& 2700 m
MR V), KEINTHRE O 2800 m (SV) T 5 (Fig. 1).
TR AR T 1L, 200 mARE LT b, JVA 5 R
L7z7 a— JOFGERIZ, R0 OBERGRKL0.45

1.0

~ 0.50 CRMREHEH & OB R <, J67 518 & kit
DERAFEDIBA 2858 R BB I T3 (Fig. 5-1).
F72, WV 634 L7779 — WoItl a0 R5E
FAIE, 20 OBEIFEEEREA30.50 ~ 0.55 T SLHiFH &
O—FNEL, RHERO 2L AT & fis 345 2
EPHLSHBE IR TWS, ZThs i kiime LT
AkEW, TAbBEHRBTEDKNEDTH 5 (Fig. 5-2).
SVIZOWTIZEBIZIEBEIIL T EWEDD, WVh5H
WAL ENHOER FI2d 0, BAOERIEDSH D
B7-GThd 5. & LI O TEADEX T, fhikH
FRIZTEE 200 mCHEMERE B L 22 &3 % &, KbRIET B
ATz 2240 2 F =GN E BB BIUED b 5 AR %1
RIZIEM 5 T2 Z 1274 5 (Fig. 5-3).
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1) PDS from JV
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Google earth
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2) PDS from WV

[ km)

Google earth
8
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Google earth
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$5X

IFY—a—VEFNICK BT ELE
BOFHRAE R, A S 13200 m &
K5 LT\, HeimfR¥ (H/L)1%0.3 ~ 0.6
THEE LA ()RS AOEE1IROIV)
26 ORI, FEBRO KR ENE R &
1%, H/LA045~050TC—3¥+5%. W
HEAD (BB 1KIOWY) 2 6 O KR, #
e oD KW B WL PH & 13, H/LAY0.50 ~
055T—3¥ 5. )l
DSV) 7 5 O KGR, AR DF R I
AU EWTE ERORmiTHROL, Ak
WAERE B ZEA IS, RILEOER
OB % &L IR 29K 4 2 Bhp
5. KRHNTIET A ZEZIRT. Kn=4l »
g, HE &R IZI1EGoogle BarthZ L 7-.

Fig. 5

The results of calculations using the energy
cone model for the pyroclastic density currents
(PDC), when the eruption column collapse
height is 200 m. The Heim coefficient (H/
L) varies from 0.3 to 0.6. (1) PDC from the
Jigokudani vent (JV in Fig. 1). The distribution
of the actual PDC in the southern valley
matches the area of 0.45-0.50 in H/L. (2)
PDC from the western-flank vent (WV in Fig.
1). The distribution of the actual PDC in the
northwestern valley matches the area of 0.50-
0.55 in H/L. (3) PDC from the southern-flank
vent (SV in Fig. 1). If the eruption crater line
had expanded in an eastward direction, erupted
on the southern slopes of the Otaki-Chojo
and generated a pyroclastic flow, then there
is a possibility that such a flow would have
impacted a wide area on the mountain’s eastern
slopes including several mountain trails. Arrows
indicate the north direction. Kn = Kengamine.
Topographic images are made by Google Earth.
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L RIOEZRAK LA TIE, FElH X 712308 X ik
WIS IS AT N 2B I I W - 72, KSR
FIPES KIS~ 7 ER G s vz, BAD
RALZRZ FIEEDEROFTNATIE A, LArLEAS
BERAK L 1888 £ D K ZE U K TIRILTEA 5 6 kmit T L
= KIS & > TRRMBHE R KB OB % & ORK 9
ERFE L T B (Sekiya and Kikuchi, 1890). 7z, &
K R AKILN1900 - D AR ZE M A T, A2 5 Adn
W2 22 gL R AR ITRICE DIV & 5 5 72 b E A
ZRI T (EEPPIFAES, 1901). KRAEZIE KD K
Wi Tdh > T, KIEHER KRR EDRAAEZIZ 0
WO LORIEETIE, RHROEMEOREL? 55 2T,
Z OWiAE 100 C &M A 5 KW & KERDREW» 6 75
ZFBTHYD, HBELGAITIIHEY 5 ANPEEE2 K
IELR2 8D TH D, KETBERIZHES KR D KFIT,
IhEF TCOREINDKILKFFRTIEFLALEZR ST
VA, CKOBALCRE LS W Z DR A D &
A ZOREEERTRERHRTHAS.

4. £&O

R ILT 201449 A 27 BT & 72 KZEXE A, 'k
Wit & P - 72 2 & A E AW 216 WA EE 5% i O
WA A FIZEERE T3, ZoMER51F, LIFD
ZEMNBFTE S, 1) KERRIE, BEABHAEREO 11552
SYEELSINTER O A O B & 1 TEO P 0O 2
i GIEIEHR ISR U7z, 2) KW 82k s o s i
KL, 300mAEKELS AR Z AL -7 3)HB/R
WA T B KRR O 128 ~ 20 m/s T, M5k
BENTTKA2 582 kmii F L7z 4) BaiEHEA T -
7o KW 3P e RIS B R L 7, T
KA D A EEDOBEAFORNTH 572 Z L %R
BLTHED, KRENKREBELTCENEEZEDOLEM
fRCcx%. 7270, BHOLZEH» 5 ORI & 5 & AR
TIZ K B BIADRILZ E I3 Eh T, ShlofH
AL O KT, KO LTES 6 R R iEih 72 il T
B 72728, FEE L 2KRIZEILE DWW EHTI R &
EHRNTD, BEEOKFEZEL5LTHEN, LAl
N5, KEREATIE, ZOEMOBE» S, Shok
Bl & 51 KITIBI IR K A F8 4 X g 5 <, B L
BAMCENTEREHRTH 5.

R - [E sl 2 R BAERE E TSI, oy 2
T O KMUE DM 25 L T2 072, JFREIE S
B AOETICLDEFE Iz, 2 ZITEHWZ L F
KB

X
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