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A Large-scale Collapse Event at the Eastern Slope of Fuji Volcano
about 2900 Years Ago

Naomichi Mrvan*, Shigeko Tocasur* and Tatsuro CHiBa™

A large-scale collapse occurred at the eastern slope of Fuji volcano about 2900 years ago, based on calibrated
1C age of a wood sample collected in the resulting debris avalanche deposit. The collapsed slide deposit, called
“Gotemba debris avalanche deposit” (Goda), is distributed on the eastern foot of the volcano covering an area of
more than 53km? The source amphitheater is not preserved because it became covered by younger tephra
erupted from the summit crater. This avalanche deposit is overlain by the “Gotemba mudflow deposits” (Gomf)
emplaced repeatedly after the avalanche. Some flow units of the Goda and Gomf entered pre-existing rivers and
were finally emplaced as fluvial deposits. The Goda is composed of debris-avalanche blocks, showing jigsaw
cracks, along with smaller blocks ranging from several tens of centimeters up to 1m in diameter. The
debris-avalanche matrix is a mixture of smaller pieces of blocks and ash-sized materials due to mainly shearing and
fragmentation of large blocks. Igneous rocks include fresh and altered gray basaltic lava, weathered tephra
including red scoria and white clay. Petrographical and geochemical data indicate that most blocks were derived
from the Older Fuji volcano. The volumes of the Goda and Gomf are about 1.05km® and 0.71 km’, respectively,
based on presently available geological and borehole data.

Since the blocks of Goda are composed mostly of the products of the Older Fuji volcano and the older stage
lavas of Younger Fuji volcano do not extend to the eastern foot of Fuji volcano, a bulge of Older Fuji volcano must
have existed in the eastern flank of Fuji volcano preventing the older stage lavas to flow to the east. This bulge
collapsed in the form of three blocks from the foot of the mountain. The abundance of hydrothermally altered
deposits in the Goda and the absence of fresh volcanic products within the Goda suggest its origin as a rupture
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inside the altered deposits possibly triggered by a large earthquake or phreatic eruption.
Key words: altered deposits, debris avalanche, Fuji volcano, geochemical data, mudflow
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OE LD EEEA L AREIEER IS ITEK 7S & 51
HLAEZRO T 7 sEPHaRIESELDIL TV S 12
¥, FIEEANIC & D & 5 SHEREYI 90 L TO 72 s fEE
TXRWIHTH 5.

—%, I, §hkil—wmTRdEL R -y v oo
7B EEEI S L, E kLB K OHE KK
Worsa DER B L CEAUFRIHE OHES 23IH S 2
ShTWB (E1 - fth, 1997). D7, Goda ZHE
TEEADEAFINEETINS CEicky, Folk
TRAHEEST 5 C EDAREE 75 - 72,

Z T, FEEOREBEREEOM, EhEEEE
F—) v 7GR OIS ST X 0 AT S Goda
DEERES X UOZ OFiEREEHEE L. 7/, Goda
RS 2 S AOE AL E AT, oS,
KILERHEICED X 5 BEEYIRED X ST L TWH
roinEEE LT

ELKiE T ORREREE T LRAAEE A& D K L
oo K910 TR~ FAERNC 0 CiEE Lo diE Lk
1T 2.4 HAERTOIGE To KK (ITH < #id:, 1976)
FRIKLIRE D15 < & b 4 Bl IR RA L L Bbh
% (ot - f, 2002). —F, 1.1J7ERILIRICIES) L
et kLT REBSEE e EsE 1 1 E0A4
ThH D (EHL, 1988). [LARFHEIE—HIEE T 5 Ll
REAF|IEH T, TORERELRIAT L&
ELAKLOPSERE, EEGHETH S,

1585, HARREEIC X 2 YOS « HiG 2 7 =X &
W2 B IERIRE S BRI ERIZ SV 0D (Ui
et al., 2000; ZEH - ftl, 2002), 5B (Debris flow) &
I AFRITK E BB L CHIKO R WD « v~ OREY)
ZEUHo It LT HVYSNS (L - i, 1974)
12, A TI3 Goda DEIRE (TS SIS 15 72 U HERS
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FIEHEGHE, ZErhEENEL K- v RO
12k D Goda 3 XU Gomf DEHXAK, == X4
X, FEEHEKEER Lz, 9, RBEHEEEL
KB D O FIR A LITERE IS A T DS 500~ 1500 m
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CEMXARD 2R LTz, £/, ZEhEEHFHCL D |
SOHIX D WO 2 32 L Goda 2MEAH FHIAL (2=
b)) EFEZ oML EHOMRHIEAH L 2=y FX
PREVERR L 7z, HAETRESSRO—BE LTET
OMFFEDOR =) v 7ERERD £ EHTV D (FRiIREH
TR, 1983). £ 2T, FHAGHRHUHSRA D) 90 HiL
HOR—=1) v rHEDFHER T L, Rt E TS
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B & (T Goda B & U Gomf % & - HEEY D B2
FR 2 ERK L 7.

& 51T, Goda RN T 25 OFEfH & T oA AL
BIPEE 2 P~ Fo. His 1~8 o 8 i (Fig. 2) TI3,
Godalc > W T THIE 75 72 11 & Bl (debris-
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(debris-avalanche matrix; Uiet al., 2000) 7558 2 [fifg |
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L, 2T 18 ke W T2 D EAFENB L O EAIL
SFHEE AR AT, BRELL 2B PER, TR B &
U iko % 40t X SRt (B8 - f, 1997) kb
HIE L7z,

avalanche block; Ui et al,
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Fig. 1. Study area and distribution of the Gotemba
debris avalanche deposit (Goda). Dotted area
shows the distribution of the older stage lava
flows of Younger Fuji Volcano (after Miyaji,
1988).
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FBIERHEIC INTCALIS (Stuiver ef al., 1998), [EAFE:
178 75 412 CALIB4.3 (Stuiver and Reimer, 1993)
ZHOVCEIR LR, BFEREIEEE cal BC 915 (lo
JEAEACEGDH cal BC 940-890) T - 7z, T DAFAUED S
HIWTd 2 &, THEIGERE 72720 1355 2900 FERTIC A L
rZAlREME DS B V. 78k, AR S Ntz Goda DA %
BEAGRTIRNBERIE, WENLBERIEET-> TV
OISR EFRIETH 5.

Gomf 2> W TIF, 73k, 2360+100 yrs. B.P. (Gak-
%ﬂ ME 1964) EDERDEONTWAS. £/, /MM
ET@—J%J?%F@IL 246 SRRV OFRIH Gt B: N 35°217
16", E138°57°18") X DRI L 72 Gomf HIDHEAR DU
MR FAEAE, 2580165 yrs. B.P. (N-4086) T - 72, C
N5 OED 6 BC HIZ AT DB 5 7o D [RINES BIh 5
OfIER L OBFERIEIN#ECTH 5. 2L, TITRL
T VEERIERT D Goda OFEMRYE L LR L TEA 5 &, &
5 < Goda F&HE % D 200~300 FRIFEEE D RFIC Gomf %
b1eo LICRRMAFE LI EEZ O 5.
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Loc.6 Midono
c.7
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32 HHLaHE

Goda B XU Gomf FFHRILRPEZEER O 1LBE,  FifRK
LS, LB D s KD KL
i ey tid 3. 205 5 Goda 1 2 ORI PEES
12 72 % Bt E 500~ 1000 m O IR o 2 @501 7% HY
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18T Goda #7314 % (Fig. 2).

ZEREEHFEL D, Godaldz =y FI~VEWSS5
S0 =y MIKEITE% (Fig. 3). Goda D4 7IKN
Tl Goda JER R IS KB S i O HERM) 3R s h T
B59, Goda 3IEIF—HREXTHENKEMIcLE
bz, T, FHHFEAECR—) v &R LD Goda
WigERTE 2D, %@ffﬁ?&xﬁéﬂé%ﬁl’CﬁLiV)
b m W RIROHITE 23R 72854, Goda 8ES
= b EHIWL . *%B@:‘-Lv F o= N EE
HIEIICHFETE AL LD, TOXIBEAITIFL
Flida=y b TEOMEAMIERFEET S, 1585, Fig.
3 T3 Gomf ZH( D &%, Gomf Tk EifZ=E OIS
SN TV ERIES 500 m LI T OHIK D Goda D437k
bRl 7.
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Fig. 2. Locality of outcrops and geological map of the Goda and the Gotemba mudflow deposits (Gomf).

Gomf

are subdivided into Gomf-m (mud flow deposit) and Gomf-f (fluvial deposit).
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Z50m AR, =S 10mAjRE T ORI RE 155,
FAR AL L O PEREIC & 72 5 125 450 m OIS
Bﬁﬁpi::yrvwﬂéutﬁéﬁk%tw,::

b E =R cx 5. Lﬂb@%ﬂMﬂ%iL

ibigl—/r®@§ﬁﬁ 0 - CHEARRICES 3
5.

Goda [FEZEE 10cm 2> 5 m OKE S OFEFLIEN
HHE, 0O OEBNT ML s iRE L
TTELES O UKL 1 XDOEBSIZNEE» 515
5. Godald FREZHIHLCLWE I ENBZ VD
Goda 1z m%ﬁ&fﬂbﬁﬁtﬁbmﬁﬁ%@ﬁﬁ
TEHEIENRTFHEENZ DD, BIETXZEHEMERON
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DL Y7y — AR L, NSRS IERE R
XL LH L. i, —HoRNLTRES 2~3m D
7y 7 A MRANCER L b 2 5 & O ok
B LB IS b A 5 (Fig. 4).

B 3FE L KLOEBYIIICER S e
EHE+E (FB: B, 1964) &I 2 EWHAE AL
BERIEHEEL, e kleisthkilbo
P AEXS T ERB LS. B ETo7cR =) v
R0z < oEs, BHEE AR S BRI £ 520
LTHD, C@iimEAiﬁ%ﬁ®ﬁﬁibFB%R
BRRSICHERTE 5. e kLo HydncsE
ﬂé%ﬁ&tﬂ%ﬁ%@ﬁ%%ﬂﬁ%%%iGMa%&
U Gomf DATHS. #I7T, K—1 v/ EEHhTFB
DL v FHEOHERMY LdEiasnhTwd bDicow
T, EREHEHEELREZS%EI1CL T Goda ¥ Gomf TH
B A L.

DS B Goda 13, HEELENEBNRL ZEHEOR
BRI LT 7 5 EMSEcn, F—=1) v 7alk
TREMTOHEER LHEN A S OHERYI T 5 2 AJhEM:
ME., 2T, REMEFHELD Goda TH B En
BHSpis R — ) v SISO AR R A b L, LIFoH
WiHE AR T 72, T bb, K—1) v 7GR TEIK,
g, RS Ekks s 2L, M ARRRIC X
5 HIAE OFXRI ST S 2R 9T H 5 N EER 50 LU
b, BE5~30cm Oif%x SO WEE IIEE NS
BRI 2 Sl L 7o, K — ) v @R REE
PRI 10T L A SFIEERRIXIC L, EBES T
7ﬁ~ﬁiﬁﬁﬁfa(hm®égummuiféé
(Fig. 5).

Gomf FHAE B0 FEILKILIKEBS WL vV VET
A~y L+ 2 STRFMHE (Gomf-m) &, ¥u b gt

T« TIEE]

W2 LS WBEcH~HH L+ 2548 fifﬁ%én;d'éﬂ
B%AH (Gomf-f) 12 KABlE 5 (Fig. 2). i, Gomf-m (%
Goda & RIZCBARTEEL, E):'tktﬂﬁfﬁ oI
FCHHEWVITREAL, BEASEELTELY, £RD
RKEZ2ECHEEND 2. SHOMHFE/»EL <
Gomf-f & (& Uid LIX[EIIRFIEAE & 72 2, RBHIETHE X
D Gomf TH % Z EMBHL NI R — 1 ¥ JHS O FE R
RrbEic, UTOHWEELZT 2. THbEXR-Y
VBRI S bIEREETEX 5~10cm O % SO,
P+ T NEA 30 LN D & 0 A Gomf-m 1T, B8~
BIKO O LR C DB TNEA 20~50 D b O M
Gomf-f IC&H 725 ¥ Lz, K—1) v gk R
B IcES &8 L AFEEHEKIC L NiE, Gomf-m
im@wmﬁﬁwﬁf%ﬁb &mHiEHMNmT
i 1230 BN, RABIE T T 48 m 10T 5
(Fig. 5. ;

Gome-f (4Bt 5 RIHCEE < ih 2 e
OTEEEENC i B E I IS L, R a3t
B ORI WREN T, A FREEA R D A A
SEATSFRHEREY) & 72 5. AR vIcofid Bk
IHibiE (BaR, 1963) T/ IA W DB [ EHIRHIHE
R (Ek8, 1980; mAR, 1981) 75\ LA |k Hfb

(PAE, 1984) (3 Gomf ([Zxfthican Tk (HTH,
1964; K%, 1986), TN 513V Gomf-f 1Tk 4
%. Gomf-f [ZEWTFEOILH Tl 40m OEIEEET 5
(LR, 1994).
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74 7 b RHEEE CREB BRI OIRE, 54 7 ¢ &
e ZELRBRa) T, 54 7d: ZELEBEIKEG
BE, s4 7 e FUSEHEL T LEARAEET
577 I0EEDSEHICKIITE 5. BaEskng
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BELTWS, 47 cldh v s vARREEDR Y
7T, V5 VADRKARIE 1I~2mm, FELHORK
FRIE2~3mm ThH D, DL FHRILELEEEL
TW5, BB, 23 ) TITIZERDZ 3 1) 70555744 L
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Fig. 3.
covering Goda are stripped in this map.

Fig. 4. Outcrop of a hummock of Goda at Loc.3,
Kamikobayashi, Gotemba City. Symbols, a, c,
d and e show the different types of debris-
avalanche blocks.

T, N1V I VADBRKRRERE 1~2mm, fFHE A O AR
RlE2~3mm T, TDELLRBEHLTVWE, ¥4 7 el
BENIEERBRELGN v 5 v AZRER W LA v T
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Map showing the extent of flow units of Goda, based on landform analysis of aerial photographs.
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VDT, L EAOEE EEICHEMBD &I
101% Hijfgic s 5. ME LICEAD S B O bAFHED
ZWB3AHMEL L TE0EL, [MBEEOE] &L
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2% % CATED, ZEYOEHEEZE L AR
E—HLTWA (Table ). £z, BERNcBFEH0 V5 v
GLOEEE, Fido MBGEEOZE ] & SMHBEL TV 3,
S5, MEOMEER, AEOBENKETVIZEEL
CEEMML TV (Table . &Ko Flf s GO
WEEREIE, —AE T RAERRO 10ppm LIF,
BELkloza) 7T 100ppm ZHZ 5 E3IEE
AERN (B, KAKF—%) 0T, HBEELL
NEROZEAHOMHOEERIMHD TEHV. hb
DEE L, W bTRE L, MEzaUERE/2 1
BokmBd5 L TWb EEZL B RETH S,

5. ABRLEENEROBERYOEIE
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Fig. 5. Isopach map of the Goda and Gomf based on borehole and field data.
Table 1. Major and trace element concentration of debris-avalanche blocks in the Goda.
sample locality type of typeof olivine SUM% relatve S |Zn Cu Ni Cr V Zr Y Sr Rb Ba|SiO, TiO,AL,O; FeOt MnO MgO CaONa,0 K,O P,05(SUM FeOt
No. block rock *3 without ignition ppm(ppm ppm ppm ppm ppm ppm ppm ppm ppmppm( % % % % % % % % % %| dry/MgO
% ignition_loss*4 %
AT 4 d  ([x0B D _ 97.90 3.0 740 86 150 49 104 385 62 21 375 3 155|505 1.2 17.4 106 0.17 6.72 10.7 2.6 0.22 02| 100 1.58
A2 4 d (cpOB D 9744 356 1882 86 145 32 76 391 65 22 426 3 150/50.6 1.2 18.1 10.1 0.17 6.04 10.6 262 0.39 0.2| 100 1.68
A3 4 d (cpxopOB B  97.31 369 676| 87 139 79 158 373 56 21 360 <3 129(49.9 1.4 17.1 107 0.19 7.63 10.8 2.26 0.14 0.2 100 1.41
A4 4 d (OB D 9860 240 126| 97 184 38 84 417 75 26 354 3 168|499 1.4 17.3 11.6 0.20 6.13 10.7 2.35 032 0.2| 100 1.89
A5 4 e 0B D 9652 448 286113 214 62 96 404 67 25 317 5 146/50.3 1.3 187 11.0 0.25 577 10.0 221 030 02| 100 1.91
A6 4 b 0B A 10071 0290 131 85 144 35 78 377 71 19 417 9 155/50.8 1.2 182 9.6 0.16 5.22 11.0 2.98 0.67 0.2 100 1.84
B1 1 c o8 C 10082 018 <10 95 117 36 82 366 76 22 407 12 189|51.6 1.2 17.4 10.0 0.15 5.83 10.1 2.91 0.65 0.2 100 1.71
B2 1 a 0B A 10089 0.1 <10{109 177 31 55 413 102 31 415 14 246/51.9 1.5 168 10.9 0.17 527 9.5 2.84 0.82 0.3| 100 2.06
B3 1 a 0B A 10100 000 <10/101 191 47 106 395 96 28 399 14 229|520 1.3 17.0 10.1 0.17 588 9.7 271 077 03| 100 1.72
B4 1 a 0B A 9988 112  14{106 187 33 52 405 105 31 419 17 236|520 1.5 168 10.8 0.17 5.29 9.5 2.88 0.86 0.3| 100 2.04
B5 1 b o8B A 10076 024 <10| 97 229 34 55385 85 22 423 13 198|51.9 1.3 17.2 10.2 0.16 5.50 9.8 2.93 0.75 0.3| 100 1.86
B6 1 a (p)OB A 9919 181 21123 190 39 38 411 124 36 422 18 283|524 17 162 11.5 0.18 4.93 8.8 2.89 0.97 0.4 100 2.32
¢t 5 b 0B B 9928 172 22| 88 150 35 62 344 103 29 419 14 238(51.2 1.5 18.1 10.1 0.14 4.80 10.1 296 0.79 03| 100 2.10
2 5 b o8 B 9931 169 36 84 308 30 43 356 95 27 445 8 242(51.2 1.4 189 9.8 0.15 4.19 10.4 298 0.72 03| 100 233
C3 5 a cpxopxOB A  100.12 088 <10[106 174 18 28 388 109 30 494 16 260|522 1.5 17.5 105 0.16 4.37 9.4 3.03 092 03| 100 2.41
C4 5 e (cpOB A 9887 213 19| 86 120 32 80 701 58 18 382 4 94(496 1.4 194 10.0 0.16 6.13 10.8 2.45 0.32 0.1 100 1.63
Cs 5 b 0B B 9955 145 241 99 200 22 47 401 92 26 425 13 210(51.3 1.4 18.4 9.9 0.14 4.38 10.7 272 0.75 03| 100 227
c6 5 d oB B 10034 066 <10| 96 152 30 61 376 72 26 338 9 165/50.0 1.3 17.9 11.2 0.18 5.89 10.4 243 0.52 02| 100 1.90
JB1A 98.39  2.61 82 57 145 441 240 146 25 454 39 505| 52.8 1.3 14.7 9.2 0.14 7.63 9.4 2.90 1.45 0.3 100 1.06
JB3 100.54  0.46 o7 195 36 56 367 99 29 413 13 237|50.6 1.45 17.1 11.8 0.16 5.17 9.83 2.80 0.78 0.30| 100 2.06

*1: a=fresh and porous lavas, b=fresh and dense lavas, c=weakly altered tephra, d=weakly altered lavas, e=heavily altered tephra and lavas
*2: OB=olivine basalt, (cpx)OB=clinopyroxene bearing olivine basalt, (cpx,0px)OB= clinopyroxene and orthopyroxene bearing olivine basalt,

cpx,0px OB= clinopyroxene and orthopyroxene olivine basalt
*3: A=fresh, B=partly altered, C=partly oxidized, D=severely altered

*4: "relative ignition loss" is calculated as the difference from the ignition loss of sample B3

PiEZEE®, chics A 7a dEcide LT 3 b
D, FNV—7G3REBLLEZREN OB 547 AN
50% Ll A GS, chicy A 7 eckide fERET 2 B
DTH5B, TOXPIESTE, 2=y + 1, TS
N—=7Gl, 2=y b, NVIZZFV—=7G2, 2=+ pV
BNV —F G3DI A TOEBEENEWN S5,

6. BEELEENEHROER

B A 15 72 W HEREY D5 5 75 72 E BR D T RRAEAR
PRERAS O LEIEE S &5 b L ITERT 5.
MEILHKD S B Zr/Y FFERIC K 0 2 DENEEL S,

Zr Y FEBICL > TH X WIrELshTEY,
Zr/Y 3D A ZFIc Whdis, —#o< /<
DY BT EL o TwE ERTEVL, WELK
LHDMEHYD 5 5 2.4 JFEROBER Tn KIWKE D & L
NOBEETIE Zr/Y 3.0 I ETHZ 2 EMHISENTH
% (ZH8 e fth, 1997). SHDOSE 51 7 a, b, c D Zr/Y
BOEFNH 300 ETHB T EMnD, K24 HERTLD
L EEbhs, —K, 747d,eldZr/Y 3.0
BETH S L0024 JTERTE W L Z NI O
WmEEzons (Fig. 7.

ekl EEEL LY TR, ERS05 5
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Si0, I2X%td 3 TiO, P K, O G HENENK 5 (Fig. 8,
Table 1). 4 bEHEIKIIOEHYIIZE L Si0, =T
W Legs, FELAKLIob D LD & TiO, © K,0 &
HENEW (F -« fth, 1997). Goda DEF 172 EHE
%R T B 5 4 7 a~e 2DV T SO, ICX 9 % TiO,
FUK,0E&FEAZ 7Ty b L, B« fth (1997) IT/RE
nrcdraE ki & E LKL ERY oA C hicE
hebezE, 941 7al3FEtLklLoEs, 5174,
e REELKLOEEYT 75, §47b,clds A7 a
Ly A7 d, e DRRIMFERE LB, B, VI VHD
EERE, KPMEOSHERICK D RS TALEHHE
ERD 5N B, ok s i3d F 0N R SN
L,

BB 572 N DFAFERA 2900 FERT EHEE SN B T &
"o, ¥4 7 aldFHELKLoEEOhTs IHEGS
(11000~8000 4Ffif; EHh, 1988) = 72 13HizE (4500~
3000 FFRHT; =, 1988) EFEZ SN, HESORE

<«— Group-G2 —»

Loc.1 Loc.2
47 m2 10 m?
63 % 100 %,
Summit
Craterag0®

)

unitIv

v
'
’
’

Hoei Craters

35° 18'N
135° 45'E
Group-G1
0 5 km
e — |
Loc.6 Loc.7
4m? 2m?
24 % 73%

« Group-G3 >

Fig. 6. Percentages of debris-avalanche blocks for each type at the studied eight outcrops.
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AR DZ < DR il a 3k Th 5 2 L o,
547 a DRFRIPIASETH B RREHSE V. 4147
d, e 13 Zr/Y % Si0, ITX 9™ % TiO, B L U K,0 EH &M
Sy 24 JTERILIATO HE LKLY EE 2 S n
B, 447 b, clBZ/Y PO I AT d ek Db AL EHE
ESNb. Fio, IHEESCHARE AR AR T,
PRI S v S5 v AHESEYD oG, HELAKLE
Mo i apHE AR R O R A IRIE A 5 mm DI
LHkIT, H v 5 v ABERIERK 1mm DLEOKRIS b
DEEL (S« fih, 1998) EWHIHEEEBLTEBY,
ZNSIRIA 7 b, c DEFFICHELIL TV, /E-T, ¥4
4 7b, ¢ lddrE L KILRIBOE ) O AT FEEE TS W &
I L 72,

7. & "
Goda & U Gomf O{FfE%, SHXHX (Fig. 2), =
=y MNXSK (Fig. 3) BLOEBEHX (Fig. 5) % b

Group-G1

4

+Area of Goda

in the outcrop

Loc.8
6 m2
43 %

Types of debris-
avalanche blocks

Gomf covering Goda

are stripped in this map. Types of debris-avalanche blocks; type-a: fresh and porous lavas (olivine basalt,

two-pyroxene basalt), type-b: fresh and dense lavas (olivine basalt), type-c: weakly altered tephra (olivine

basalt), type-d: weakly altered lavas (clinopyroxene bearing olivine basalt, olivine basalt), type-e: heavily
altered tephra and lavas (clinopyroxene olivine basalt, olivine basalt)



244 EHIEE « T - THEE

ppPM 50
Older Fuji
404 early to middle stage ° ®a
30 @9 ob
Y Ac
201 OA (@)
Od
107 (Tl//% Younger Fuji- +e
0 z Older Fuji late stage
T 1
0 5'O 100 150
Zr ppm

Fig. 7. Zr vs. Y of lavas from debris-avalanche

blocks. Data of volcanic rocks from Older and
Younger Fuji volcano are after Togashi et al.
(1997). Symbols show the types of debris-

avalanche blocks.

CITHEE L 72, 2 OfEH, Goda I35 THIFE DS 53km? ©
(KTE 25 1.05 km?®, Gomf 1353 f [HIFE 25 50 km? T (& 03
0.71km* & BfES SN, 7272 L, Goda DIAREIZIRES
LEHOBETH Y, TIRKIBIFIC X D HIRE Ny his
DdHDI, TOBEBEBOFEELD b/hEWEED
N5, %f, GomflZ>W\WT bIALHEHPANOHERSEE DOHE
EET, WEH & iR RS R E Eh i
W,

2=y MX5HKX (Fig. 3) B & OHFREERX (Fig. 5)
ZbHElT, 2=y b TED Goda DIFFEE RS - 72,
2=y FPEB->TOLEEAR, 2=y MPEL->TWL
OB 20 OEEAESEIT LT, B - ki o
[EEOEFHESTZA L 7ol & KRE B PENEN L HITF
2=y FOEEARKE LKL, TORE, 2=y b, V
MEMED 30~40% % 5, 2= 1, OH10~15%
bW, 1=y NVIZ2% TdH -7z (Table 2)

F/, o=y PHARERESEEZVETIO
BIRERR L (Fig. 6) %K LSS 15 72 2 KRk 4 5
BB NEBOREE S S Ic 2 OREEREE L, HEE
B L TR O SEENR TN TEE LSS
MO ENTEY, TOLRIFEOEHETH RSN
ZEERENERO A OEBHFICHIEST 5 L IKE L

7. ZLT, TORTEICHESX, 2=y b TEICRHEK
Mok EZER L, ChiEBELTEBREZN2KTD
R & & DR EFE L 7.

COREE, 547 d OEE L IiEED 0.45km’ & 2K
D 43% w5t £, 94T e DEFELLLE L s
RF7IM029km’, ¥4 7 c DR L 2ok z a
)7 0.22km® & S AUTIRS. —F, FEULS WL LEML
DIREDNSWIEETH D51 7 a, blFZLNETH 0.08
km?, 0.01km* & HF)1Tdh -7 (Table 2).

% ..
o Younger Fuji
. ®a
Ti,O ob
1 AC
Older Fuji od
+ €
0
1.5
1 0] Younger Fuji
K,0
0.5]
0.0 Older Fuji
48 49 50 51 52 53 54
SiO, %
Fig. 8. TiO, and K,O vs. SiO, of debris-avalanche

blocks in the Goda.
rocks from Older and Younger Fuji volcano are
after Togashi et al. (1997).
types of debris-avalanche blocks.

Outlined areas of volcanic

Symbols show the

Table 2. Volume of the Goda for all units and
types of debris-avalanche blocks.

Types of Flow units (Group)

Debris- (G1) (G2) (G3) Total

avalanche [ I n v | v (%)
a 0 3 59 7 6 75 (7)
b 2 0 2 1 9 (1)
c 9 0 171 12 31 224 (21)
d 40 37 85 1 283 446 (43)
e 110 69 37 0 77 293 (28)

sum 161 113 353 22 398 1047 (100)
(x103 kmd)

8. mEMODIET

BB DIEITC AT S 1203, F FREHEZHEES
BMEDH B, BUE, BURHANC BB S B 8 AL S
Nz, EREEGEETT - 7SR, EEK 1500~
3000 m fFAIC B W NHERHIEZE GRS S 5. C Dl
A8 15 I NHEREYI O g A\ L e diffic b 7 5
Lo, FEEREMESNS. 2L, BHIS FIEE
MEINTWADIFTEL WY, FHCHERIET O
L ERR & s B AlRE S B 5. BT (2000) (3P
[ D RIRIFIAES 2 & 4 1 LTESRS > & Rt & it & LT
Wa, (D) ITES=ESC85E, SlsEnaiircg
B LKIEREOES e KN 2 HE TN 213372085
Bicidbodrcd s, (2) &I KILTEERSIC 1E 3000 4EHT &
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D HHWEEZ SN BEEK 700m O HIEDIHK A5
SNTHY (HIF - i, 2002), [LTEEAS 2900 HHiIC A
BLicEEZLI V., IThoDl Eh oG aEs
rhaEFEsEpEE3E L LM EEZ o h
5.

RS DA % 3000 m T ERET 2 &, HE
R ENHEREIDSHER S N T A fomith S colERE (L)
75 19800m, HE7E (H) 252550m TH 5 T &5 H/L
13013 &7 %, B 1km® 282 258757200 H/L
fiild 0.05~0.13 E SN THBY (Siebert et al., 1987), &
FiA% 1.05km® T b 2 HBIEE S IE s, O H/L
Ml FRRicd 5. %7z, 15 1500~3000 m % iR &
L, Fig. 2 % & & ICHBHR O ARG % 8.80km* & KE L T,
COMET 1.05km’® 2R 3 &, AREBUSOSEZERE I 119
m&lEIN S,

HIETHEE Lo s B R nEioRiE L v, figic
ik B cHE LKoY TH 2 414 7 a T
L, 2O FRcHZE T KIIFEHD ¥ 4 7 b, chS, X 51T
ZO ML EdE L KLEBED 7 4 7 d, e HHERE L <
Wi EEES NS (Fig. 9). 4 7 a D% < FRloM
VIR KILohiES» S0, IHES 1 < fEh
Liafil ThiamsictEZ 605 (Fig. . IHEE
EVHEBREICEBEAE ML TV >R E LT,
[H7AS A L 2o kDo Bl & kil & 2 g
HEE o 2do, BEESE CoEELKLoLEDE
FDEBITHRILALIENEZONS, ZhITXL,
thitzs s ORI I E LK Lo lfEs g Lk hol
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IREERERE, v lzhllhicg el L cly, dill
BEREANC SR T LB EEbN 3. B, 447¢
ICREKOBWIAEZR I ) THREENTWE I Eh5
COEMRIGE N KPEIEE b B,

Goda % & 72 & U 7o (LR B EER; O B K Lo JEIR 1
S hTE VD, WELAKITEEIARIC A L 785k
BIOUHKRFIEEOBIC N > TEE O & 15 > 7B DTF
ELTOicfEdA S, BB 3 s b
2 EOWNELRIEHERYS AT 5. 205 B NIojR
ilE ME2 (ITH, 1977), dE LR T CKE, 1986),
Y-122-3 (EAZ « fih, 1992) EMEIEN, LEALOEH I Mf-
3 (ETH, 1977), HELBHT CKE, 1986), Y-133 (L
¥ o, 1992) ERFEN B, TEEAERIE AL OIS 2.4~
2.0 JTHERL, _EALOPRIRAS 1.5~1.4 JTHERT OHEREY) & #E
EEN, Wbz o—Hm 0 URRIZERE S 2 R
Yitdh s (B2 - i, 1992). ¢ b bELALO Sk
TP E B 24~20 TFEFT & 1L.5~1.4 JTEFTD 2
[\, AR AR LcEEZ 5N 5. GodalTid 2.4 7
RISV L ZNURIOEHBYINEENTWSE T &b,
Goda TR L Ao I iz 2 n S 2 [Bl oAt < 1358
N - fefFE O W E LK nLR O —HosHaE L 72 &
EZz N5, BklaEiconwTsd 3 EREERE T
1.6~1.4 JFERTOWE LK ITEBNIIC (LRI EEAAE U 72
TEMHShIzENTOVS (LIE - fth, 2000 DD,
Z DRSS A TREB V. CDodE kLA
TRELFNE - ELKILDIROEE D 25, s
LKL UE T ICHEEIRIE T 2 AR ERE TS T W

- E

Altitud -
Alitude (m) Grotig G3

W €= S Group-G2
3000 —
97 Younger Fuji £idi Rg

volcang Group-G1
2000—| SN

Older Fuji // g
1500 Vvolcano
Younger Fuji Older Fuji

Il Viddle stage lavas (type-a) =
[_JOlder stage lavas

% Conduit
*«, Rupture surfaces

Fresh lavas (type-b) &
Weakly altered tephra (type-c)

Weakly altered lavas (type-d) &
Heavily altered tephra & lavas (type-e)

Assumed extremely
altered zone

Fig. 9.

Schematic profile of Fuji volcano at the time of the landslide about 2900 years ago.
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9. BREORLEBIELER

TBISETE 1572 N FeHE & & Fo B L 2 o 1LTE
ks LC3mFEE Lz EFEZ 5D, Goda
DFEL=y bDH L=y I, DREI/V—7 Gl DE
o3, 2=y FICEENSEHNIZIEE DR
BE» 55 2 EnS, TS0 =y bIEE—DRHE
W oI 53N bDTH B ATREMEN S
W, 2=y bIEES2Z=y M, NIFIV—FT G2 D
OB EMS, ThbiR=y 1, TORKIC
WRLEEEZONE, £LTC, LI EHixs
W=7 G3DEBME DB A ENIO2=y P VAR FL
fEEbND, K=y b DHTEH O HREEDMEE i
ot W LFEZMETHRAE LI EBEAIL L, 22
T, FAESLEND S ILTERNCETT Lic s 5 &, &Y
WILEEMDSFANIED Z DRFE 7w 782 = b I, 1
ELTHTFL, RoTkoUTEM»SFHEL T2 =y b
I, VELTH ML, &EBICRS INTEMSFHEL T2
=y bVELTH FLCEHEESN S (Fig. 9. D3
[FlofiEO T REBEOF#EENRO RS, 2= b
VOEEKZELT S 4 7 d OEWRIERE 2R 42
KD 43% OFfEE 5D 5. BHET 0 v 7 OEEKEFE
RS A HEREM O BN R ABR I3y b AL v XK
1980 AEIEK T b3 Stz (Voight et al., 1981). 7535,
FERIT ) THOEHE 947 cDEBIZZEDRENS
W=7 GRIEENB T END, EHBERT M T X
3 7 P ORISR DI E HEE L T e &R
5t 5 (Fig. 9.

A G| S C Lcd DS, MHBSGEE S 2
YOI L 75 - MR O 5 B FALICEEL 729 4
7d, ethicElanic EBbNnd. Bty 1 7 e REE
DHEATODEZ EDOIETITH Y, K& LHIES)OKHE
SUBRIC X D ABRIcI Ny mMLERE i EBbh
3. 1984 R HIER K I L O FER AN L 7o R EFEFEEH
EOBE, ELHEREL, MO LAT 7 SENT
RO ET -7 UK, 1987).

B ETE 1272 U HERE 3 OB ZHIFIL TVv 3
ZEMZVWT bbb, (AR S v 7 <K OHE
BV 75 2 PHEREY) (A « T, 1998) 1dHEN T &
W, 2L, BEEENHEREYORE L WIS LER
MWTH S-13~15 ORIIC 7 5 2 b HEREYI L MBS 15
rhickitkd 2 LELNBET 77 SEPERTER
Motcl &b, FENOAREYEORS EKLV, o
L&A ER O EFIML 2.

—h, REEB R E KL o R
MO BEEERMBERED NG, FEOEEER R
3500~3000 “EFOILTEE KD 77 5 TH 5 S-9, B

R .

THEE]

12397 (S-10, 1), KRZIT Y7 (0s) 75 EICEED
5N5. THIUSH L S-9 LIRS L CHIBIG SR s 72 0Ll
BRoBHMICEIoL ) MERIZEEALGTNATLE
W, ZEER OBERIZH S TR WAL, 3500~3000 4F
ATLEC L ITEGE A 2 LR i C M SIG Eh AsiE T b LI
HPIO—ENEE LIz alREE S E . 54 7 e DEED
COEIE L oh, Lo HuEicd itk Tw
RIS TRV, KL, TTIREEMNEATYL
72 & LT &5 3000 4ERT C A DS, BUKiEEiOEFL
IR, SSIREEMHEAKEREAONS, F12,
PO KIREIRHIE DI 1E, KIRZ 3 ) 7 o _Efic Bk
TEYE ST WHEE (B, 20000 % 72 3JRRHEREY
(FHE - ftl, 2000; KIREHRHEREYD 20145, chno
DHERE D Fe I T e T 7 72 U HEREY) & o #IHBA
FRIREAE DS, HIBSEE 5 72 h O FE AR ORI L
(RN O L OWEIFH TEUKEE A T O AJREENS B Z 5
N5, BOKEZEIC L0 REEGEL TwicEEbn
KBRS HIER 75\ LIKZRSUBTED 5 | & @ & 78 0 | EE
BEAELLZERIDICEI OGNS, ELKUEHOE
1MW (2 3000 FERTEEICHEEN L TH 0, ZOIEENE
tTkiholREEs SR LT sE2 652 (1
IC « fth, 2002). A2 (1990) (3 HIBHSERE 1572 U HEREY)
WY AHEREY LRI b FET 2L LTHD,
LLAD & O EE R TR U o nlRElE S & 5.

WE, JIV—TGI~3ICEENDE 1T e DEHHOE
BHoORER, &7 V-7 TERLERPED SN
Mot Tibb, AES LR~ LTEA A S LTER]
DHIEEPHEA TV ERET S E, G3tho s 14 7 e
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TSN 0, THUCEIT 2 IARESZLE A 138D 51
[EVNC

—, REIER, E O ERER)INCRA L
TEIFRHEREY) (Gomf-m) R {[EHERY) (Gomf-f) L L
reEibnsg. zokGBEMICHEY Goda FRAS M
FIEFE D © 200~300 A1 —IKTEHE D F A 3 i #m]
FewicEBbn s,

10. £ & &

B Kibo s cseRT i R A U o iRt o v
T, HWHEZER, SOF0HEE - HricEo &, ToRAe
A H = RLERE L, C ORI IEHY 2900 FERTICREAE
L, Thic & E KSR B S 75 72 g
Y1 (Goda) A%, Fi/c, D KBBENC X 0 MHEGIEFMHE
&Y (Gomf) 2HERE L /2. BF S % Goda OIAFE L 1.05
km®, Gomf (3 0.71km*® ¢, H/L130.13 &£ HfEs on 3.
Goda D RFERHELKINOEE LIcF 7 5 RIEED» S
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