R ARILENE CH T T 5 fhR K O ER2IED KB TRy
I B T - AR

* RIEERNL K FRF RIS R IR
A BRERFEREAMEREFLR
(HAZMRESRIFIEER)

o AHBRFERAEERE L 5 —
1. FC®HIC
FERAIIFEEEE ORI E T 2EML LT, WEHICIIEIL12km, EE
SkmDEHANINT T 2B T 5. FRAKLOBRENZEAESL, TH (1971) , EH
0 (1974) 7REITK BT 7 IRBFFEHMENSHLSNZEN, TOT 7 TEFII,
R O MR A B OB H A B /2 & OFENAL DR R Z AT 5 DICARRIRRHDIT
o TW3a. LML, #52ka (FHRIED, 1992) ITEH LU ZFHERERET 7T (Hk-TP,
Hk-TPfl : BTH - ¥F, 1992) %=, TRUTHIEHM<FHRFRAOET 7 7# (Hk-CCP
B ETH, 1971) UBEOEXIEENI/NEETT 7 I 2 RICEH Lisho /229, K
MR ETIIRO4FERDT 7 5 2R T 5 EMTERN. Kuno (1950) 1,
W OBRWERENS T SRORRKOEHEE &, /NFWL, b, EEL,
By, F- FoFINICHELE. INS0F TR ARBOKE XILTH 5L,
o RAORERTERMBEHLZHOEEZISNTVWS. KK - BH (1975)
W, ML OBEERMMNICBNTRKEAKBIROEL (2.9ka) 121> THE» BN
Sh=EL, KA KBRENEHAN T IAEBERDBAFAEAICETRTFLTWY
HZEMSEHHNRILUENEOEER#EEE A/ (Table 1) . F£H (1981 &, Z
DRBAKBFRZE r BARERET 5 E LB, HLRED KRER P ICE
FNDFRAARF OUCENRZEZD &I, ¥28ka, 20ka, 12ka, 6ka, 2.9kall KFE:R % "E H
LiZEmEL TS (Tablel) . —7F, ERIEN (1992) &, IS iEILFERE O
BIHRWIZH T 538 O ki defg&y & LA STREINE1~3Kkm, RREIEAERNS
DT B kR 2 ERARIR EGEEL, WD DOKBRERBYFICEENS
RAGARF DUCERZIREL TS (Tablel) . LML, INSDHRETETT7IDE
RBIRICE DW= K RHEREY O N2 SN TB ST, RN TIRCHHT S
KRR HEREY) & DXL B ITHILTNZRW.
AEFZE T, HEAESRLEREN S AV T IR (Fig. 1) ITMTTHH T 5 HR
kO EEEOKBFRHERY KT 7 o DRBFEGREEED, KRREREMFICEE
NBRIEARFDUCEREZ S I L TE O ELOEKRE 27 7=.

2. FERAITSAHICHET SEILERD KXBFHEY

SEOFAETIE, FRIIT TN TR DOMEILEIRD kmdEiEY (Lo S 5EiR M
1~57 75 ; Hk-Km1~5, #tReEs &7 7 7 ; Hk-Kn) ZHEFRL 7= (Table 1) .
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By EWE (Loc.16) 1, Hk-Km1PA EDT 7 5 2 IFITEGRICHR TEZSHEETH D,
5I8 DfRILEIRE O X HEREY) (FALA 5Hk-Kml, 2, 4, 5, Hk-Kn) DIEMNTIEETnT
77 (AT) RELTAKLUEEDOT 7 50NRDENS (Fig.2) . LBEHAE (Loc.14) Tid
Hk-Kn®D EALIZ4RBDE L KILERT 75 (FALMHS5ELS-10,117 7 7 ; S-10, S-11,
BXTWRT TS5 ; Zu, BLS-18777 ; S-18) &, S-10&ES-11DOBICHTIETFT S5
(KwP) ZHEZRTEZ 5 (Fig.2) .

ASHITAKA
] VOLCANO

"ou 2km
e T
WEIE &
SR gt o
Sengokubara. 2

<5 Nagao pass
= ;

F1E FERK LA DR O MR & FER TR =

Fig. 1. (top) Index map of Hakone volcano and adjacent area.

(bottom) Topographic map of the area of inside north Hakone old
caldera to western slope of old somma.

Contour interval is 200m. Solid circle with number shows the locality of each
outcrop. Kz: Kozukayama, Da: Daigatake,Kn: Kanmurigatake, Km: Kamiyama, Zi:
Zingasayama,Ko: Komagatake.
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pumice [ toam

== wide-spreadtephra

2R FRANTSANORRNGT 7 SHFEREK

Fig. 2. Representative columnar sections of late Quaternary tephra / loam
successions in and around Hakone volcano.
S-18: Fuji-S-18 tephra, Zu: Fuji-Zunasawa tephra,S-10: Fuji-S-11 tephra, KwP:
Kawagodaira tephra, S-10: Fuji-S-10 tephra, Hk-Kn: Hakone-Kanmurigatake tephra,
K-Ah: Kikai-Akahoya tephra, Hk-Km1~~5: Hakone-Kamiyama 1~5 tephras,
AT: Aira-Tn tephra.

F1XR BEOHMRTRES NAKBRRERERMOM LR
Table 1. Comparison of pyroclastic flow deposits erupted from Kamiyama.

Hk-Kn: Hakone-Kanmurigatake tephra, Hk-Km1~5: Hakone-Kamiyama 1~5
tephras, KwP: Kawagodaira tephra, K-Ah: Kikai- Akahoya tephra, AT: Aira-Tn

tephra.
i;gk - #H (1975) BTE (1977) #E (1981) EZEpe (1992) AFR
HILFSH ZRITAN TSR HILFSH ZRITAN Bk '
KAa KPR B & KPR Hk-Kn KwP—]
2900=100yr BP ca. 2.9ka * K-Ah
KA KRR &8 RENNFINFER BRRAX#R Hk-Km5
ca. 6ka 7560+190yr BP *
kHH
ca. 12ka
Hk-Km4
EXE] EXES EIAIE PR Hk-Km3
20,000690yr BP ca. 20ka * AT
Hk-Km2
ELES EX X FRINFIX PR Hk-Km1
28,2001700yr BP ca. 28ka

¥R THAZTCERERNEL 2 HD. REIITable 2.
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3. T RLEMEOT 7 SERF

IS ERILFERIE T, 4BOFRAOERBREOKBRGHEEY EBDIRBT 7 5
(WDJdEFTT7F ; KwP, BRATAFVYT 77 ; K-Ah, BETnT 77 ; AT) =R
T&5% (Fig.2) . £/, ABMEBIIELKILOREERK2SkmICLET S NS, BL
KIEFEDOTEHH~RIAEFH T 7 SNEL < 5HT 50, Kie CIIRFBRIRTHHT
T IDHAEELEHT 5. RPARTHWET 7 I DL, BTH (1964 & EE (1990)
o7z, EUNSET 7 I DHAZT 5.

2R WEMBRICEV\THERTESLRET 75 08K

Table 2 Mineralogical characters of widespread tephras in this study area

Tephra | Source Volcano | glass type Refractive Index
KwP Kawagodaira pm, pl gl 1.498-1.502
K-Ah Kikai-Caldera bw gl 1.5610-1.514

AT Aira-Caldera bw gl 1.497-1.502

pm; BRE, pl; MiRE, bw; /XTI - D+ —)LE

=+S-18, E+#iR, E+S-11575 (S-18, Zu, S-11)
EXS-1877F (S-18: k¥, 1990) , EX®IRT 75 (Zu: BTH, 1964) , XL
S-1177 5 (S-11: k&, 1990) &, AT IADIFITHNT, #H (1981) »E
NENSL, S2, SILFHLHMLAZELKILUEBEOETRAIUTICIHKS. FIZ, ZudEL
KILURENSEBIINTTLES DM TAIENS ZOMBOEEREZET 77 EE X
S5NTWVS (EH#l, 1988) . EBIIN 73 (Loc. 82) IZBWNT, ZuldS-18D F{30cm
DREHEIZ, BE3ScmOBEKE~BEDOETAIUY (RO 7T DFEEHHRRAE ;
MS=15mm) EB& LU THRTE, TOEERICIBEOEA (BHDFEEmANE
MP=5mm) WNHET 5E5HERT.

HADITFEFTT75 (KwP)

BRATAF14>2 (Loc9s) IZBNT, S-11EBRTBHELS-107 7 JFIZidT EN
SREE4mDO—LHICIE, BARCERBEOKUASALEFORIN TV RE
SRR TEA (BAOFERAKE ; MP=2mm) NWHET S (Fig.2) . DXl
H o ADEHTEA1.498-1.502% R T EMBATIET TS5 (KwP) IZRIELZ (Ta-
ble2) . KwPOBEMHEMRIT, THITHE-> TEE LAY TFKBREBEMICEEND
ALK D14CEM K D 2830+ 120yr BP (GaK-523 : Kigoshi and Endo, 1963) , 3250+
70yr BP (TK-191 : 35, 1977) , 3360*£110yr BP (GaK-18324 : UEH - &, 1996)
LHEIN TN S.

E+S-10775 (S-10)

BT ALUEBEOREBOENEAOBETAIY YT, FRATA T4 (Loc95) IZ
BNTS-11D FH4emiZEE17cm (MS=15mm) ODBHE/REE LU THERTEZ 5. S-101%
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BTEH (1964) OALAEATI VYUY (SgS) , H (1981) DS4TH7z5.

BB s ET 75 (Hk-Kn)
BEREsy&ET 77 (Hk-Kn) i3,
Lt EIR O ILERE (3100=90yr
BP (GaK-5256 : KA - f5H, 1975)
XD BERMAICBNT, s
ENERENABICERLEZT L —
RABRHERBN TH D EEL 5N
(KA - #%H, 1975) , FEAHA
4 > (Loc.95) TiX, S-100FfL
S5cmDBHEIZ BE19ecmDRE IR a8 F
EEEE U KBRHEREY GBRO
WHRAKZE ; ML=25mm) &L T
MR TE 5. Hk-KnldFEIZ#HLDIL
mAMICOMmL (Fig.3) , EMHE
1$5.9X10%g (M=2.8, M ; AT
JZFa—R:RBJ, 1993) LH#EE
T&E5. KA -%BH (1975 i3, E3M MLUEREDXBRMEENOSH
Hk-KnlZ& £ 5 ALK R D14CLHE Fig. 3. Distribution map of pyroclastic flow deposits
%2900+ 100yr BP (GaK-5255) & (5K, ki gKomS, ke kgm3-) oy Kamiyama

|MEL TS (Table1) .

BRET7HARYTT75 (K-Ah; 6.3ka)

BRAHNA 12 (Loc95) IZBWNT, Hk-Kn®D FAL80cm DB BT HIT/NT IV
T3 —IVERIKILH S ZADBERBENREDSNS. ZOKIWA T ADEHTEH1.510-
1.514%7R5 2 EM5, BRATARYT 7S (K-Ah: BTH - FH, 1992) IZFEELRE (
Table2) . BEHEMRII63kasFEZSNTWS (BTH - #H, 1992) .

FEIRMILS, FERMILST 7 5 <Hir> (Hk-Km5, Hk-Km3)

RS & HERMAL3T 7 5 (Hk-KmS, Hk-Km3) 13, ZUAELRE~RTILAH
EZTOMK, THICETOBRAENSERI NS KRRHEREY TH 5.

Hk-Km5IZFEHR A1 1 > (Loc. 95) IZBWNWT, K-AhD FAL40cmiZHEERTE DR
KEEFZEE & LUZEREAOaml, EOKRERY) (ML=25mm) TH 5. HEXT,
AAK - #H (1975) DEBINFRBIZB W TE » H ARG, ERIED (1992) EE)
R BN TERINE LR, RERERITER X (7560£190yr BP : GaK-
16185) EFCEK L 7z KETRHEREMIL, BB IUOBIR T B 14CER I D TR THK-KmSIZ
MHEEINDZENASNIZAR S (Tablel) . T DFERMNS, Hk-KmsSiddrfis ez L7
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FEHICA< AT DT &R0 (Fig.3) , 1.0X1010kg (M=3.0) &\ > /=M BAHE
ETES. F£/ZHk-Km3ld, HEJIFE (Loc. 20) IZHBWT, ATD EAI#I150cmic fEE
85ecmDIFIK A 2HE & U kK iHEREY) (ML=150mm) & L THERTE, t&iF
M (1992) DEBINE2KBRICHIET S (Table1) . S EIOFAEN S, Hk-Km3id#
W DILFERIC AT B KRHEREY I TESD Z EMNBHSNT/ARD (Fig. 3) , BH
EI37.6X10%g (M=2.9) tH#HEEFTES.

ISRTNT 75 (AT, 25ka)

GREJIREL (Loc.79) Tid, Hk-KmS®D FAL260cmD EHEIZ/Ny FIRDKERDH &
ABT 7 MR TES. ZOKWATRAEBNT NI+ —)VEEZRL, BIFERMN
1.497-1.502E BN EMSIBETnT 7 7 (AT : BTH - ##E, 1992) ICEETES (
Table 2) . #IEHIEA (1995) 1, KFBETERE AR KBREREY HICE TN 5L
KR D14CEMRE24,510+220yr BPEE L T 5.

IR T 7 S<HFF> (Hk-Km1)

FRELU1T 7 S5 (Hk-Kml) &, HEEITE (Loc. 79) IZHBWNT, ATD FL75cmi
BAZEZ<BFURILER T OMMN SR SN D KRR & LU THRT S L
MTE, ERIFED (1992) ITXo> THEENEIKBRE L TR TS (Table 1) .

4. FREER

SEOFE TR L LR KRR DS 5, Loc. 16, Loc. 75, Loc. 79,
Loc. 82 CHERR T & 5 K RHREMICE NS5 2 DRIEARF ZHEL, HHBRESE
RAEERAZE LS —DF > F hO U INESEESEI 2 AN THCERZRIE L &
(Table 3) . MCEMREOEHITIE, EBERRIZAW SN T SLibbyDFIHHSS684E &
Ay, #HED 6 BCEIZK > TRIMGEZ IR EZFELZ (BF, 1995 ; FHIEMN,
1994) . F7z, BIEREIZUCOMBEEICEDHEFRE (£10) THS. HCERD
BRI DOWTUTIIRT.

$3xR ABFUEEPMICEETNIRAERFDICER
Table 3 14C dates of charcoal fragments in Hk-Kn, Hk-Km5 and Hk-Km3.

Tephra Localty | 0"C (%) ("“Cage (yrBP)| Lab. No.
Hk-Kn | 16| &4 &#Hll -26.9 2720+£70 | NUTA-4827
HkKms | 751 RAJI -25.5 6890180 | NUTA-4385
82| RERIN7B| -278 7000£100 | NUTA-4519
16| A&l -25.7 7130£90 | NUTA-4339
Hk-Km3[[ 791 ZRRII -24.6 22,330+ 170 | NUTA-4516

By EHE (Loc.16) THER TE SHk-Knll & END IR D14CERIL, 2720+
70yr BP (NUTA-4827) TH VD, KK -#H (1975) 2k L 214CE (2900 £ 100yr

.



BP) Ek<—ET5. Lal, #AZTHITICHB N THK-Kn®D EAZIZHSemD O — A%
IATHRTEZRKWwPOEHERIL, FREQTSDODERLEEEZRT S E2.7~3.5ka
ORICH 3 EHFE SN, —7F, KwPD FLOHK-KnDREHEMRIZ2.7~3.0kaDEICH S
EEZ5N5. KwPEHK-KnDEBIfREZZRICANDS &, KwPOEHEMRIL, i
DIFFIC K > TE < HFHE SN TN SHHUCEN (3.3kafiE) LD, © LU AKigoshi and
Endo (1963) AVRLU /Z14CHEM (2830£120yr BP) 1AW EEZ 51 5.

A R ILPE RN A < 73409 5 KRR O 5 5, R (Loc. 75) 124
M9 5 KkPemdEREY) RENELKGR 0 ER-IED, 1992) I8 £ 5 RIEARK 136890
+80yr BP (NUTA-4385) , R 73 (Loc. 82) [T/ d 2 kIimHEfEY (ERBX
Bt 5 7560+£190yr BP (GaK-16185) : ERIZMN, 1992) M SEEXL ZiR{EARF M 513
7000£100yr BP (NUTA-4519) & Wo ZHUCERNESNZ (Table3) . TNFETHE
g LPERI 2 KERICHR T L TS KIRIZHK-Kn EEZEZ 5N TE L (KK - 51,
1975) 2%, AWFFEIC X > THS5N/ZHk-KnD4CE (2720+70yr BP) 75, T D*t
RO TH B ZEMASNITE -T2, BrEHE (Loc. 16) IZHBIF BHK-KmSIZH
ENBRIEARF D1UCERMNT130+£90yrBP (NUTA-4339) THBZ EMNS (Table3)
HEEINELATTCERB A BRITHK-KmS ISR I NE HDEE X 5415 (Table1) .

RN (Loc.79) 1IZHBWT, Hk-KmSITHRHEE TS ki GHEFREY) D T A2260cm D
JBYEICHERR T & B kiR Y) GRENSELKIE « ERIED, 1992) IZ&EN 3R
KA D14CHEIT22,330£170yr BP (NUTA-4516) L5547z (Table1) . —24, #il
EFEBORRIL, MLUDBEEETNEE D BV KIRYEREY (20,000 £ 690yr BP ;
GaK-5257 : KK - #H, 1975) ICL> TSN THBD, ZOUCEMRMERIIFE2K
PR HCEMRITHEBM L <FHH1T2 2 &0 5, Hk-Km3Z#Ln SAEmEAEICH R L,
FIIVT Sz ERDBA THAAMRLUARBZR T LZbDEEZS5NS (Fig. 3) .

Hk-Km1iZ, #H (1981) DR L 7228kad k&Y (28,200+1700yr BP ; GaK-
3674) IZXHEEINBED, B EHE (Loc.16) IZHB N TATEHK-Km1 DREIZITEE
220emD O —ANRTENZ T ENS (Fig2) , sRAEMIBICHIT S 0— A DOHEFEHE
ZERT 5L, Hk-Km3DEHERII3SkaRTEEEZZ HN5.

5. ¥&8

BRI T IATIE, MILERO KRR 2608 (RO 5 Hk-Kml~5Hk-Kn)

WTESD, NSO 5H R LFEREICHM T 5ok O &R K
EYE, LEfLH S5Hk-Kn, Hk-KmS, Hk-Km3, Hk-KmUIIXHRT B ENDM-o7z. F
e BRI B NWT, BAE X THR-KnlI R L SN T & 7= kR HEREY) 13 HK-KmS T &
D, Hk-KmSWEHISMGEILFERE IR 2L TWa ZENHS M NEZD, SEO
FETIE, BH (1981) AVURLU7Z12kaD LKW IS T 5 HEFEY) 2 MR T &7
halE,
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RNFAEARABLEOBHMKERITE, BHOBFRZHA TWLLES LEBITHR
kOB DOEKEHIIONWTHERZWEIEW e, RN RFE R B EEED
WAREBLEEH BERICBERORNMEZERL TWEEWE. 8, ZOHHRD
—HRIC, XEERFEIREMIE (BRI EREHE, 2051) ZEMALL. U TH
BERLUET.
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Pyroclastic flow deposits from central cones on the western
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Abstract

In the northern floor of the Hakone old caldera, we recognized three widespread
tephra layers (Kawagodaira tephra: KwP, Kikai-Akahoya tephra: K-Ah, Aira-Tn tephra: AT),
four fallout scoria layers from Fuji volcano (Fuji S-18 tephra: S-18, Fuji-Zunasawa tephra:
Zu, Fuji S-11, 10 tephras: S-11, 10) and six pyroclastic flow deposits from Kamiyama
central cone (Hakone-Kanmurigatake tephra: Hk-Kn, Hakone-Kamiyama 5~1tephra: Hk-Km5 ~
1). Four pyroclastic flow deposits (Hk-Kn, Hk-Km5, Hk-Km3, Hk-Km1) overflowed the
caldera floor into the western slope of the old somma. AMS-14C ages of charcoal
fragments in Hk-Kn, Hk-Km5 and Hk-Km3 are obtained as ca. 2.8 ka, ca. 7ka and ca.
22 ka, respectively.

Based on AMS-14C dates and tephra-stratigraphy, this study revealed that Hk-Km5

distributes widely on the western slope of the old somma of the Hakone volcano.

Key words: Hakone volcano, Kamiyama central cone, AMS-14C date, tephra-stratigraphy
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