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Proximal Volcanic Geology and Field Excursion Guide to the Asama-Maekake Volcano:

Historical Eruptive Products of the Asama-Maekake Volcano

Distributed around the Kuromamegawara area

: >k >k
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(HAKINEES 2012 SERKFRS (REPIRECHTT) BUH R EEICED )

1. 3 U & I—7ax>7ILRIUMERE R

KBEEICBET 2 2N E TOWMgEIE, KT HEREY <o [
TR R & L CRILPERE B Y (volcaniclastic rocks)
DATIUZDOWT S, KEADSEENTZIGETIZ BT 5 HEREY
(distal deposit) IZBI 32 b DD FERLTH > 72, KT
ZHERE L 72 KIS 3SR CEE LT D, 2Kk
TOBRMAEL 70 AZb LR SN D720, KO
BREBLR R A E SRR EE B L D R oTEB Y,
TINWFF—bRLFELT 4 AL LB KBRS D
TR 7 &, distal deposit (213 A 5 7% WEFBR 2 LR 254
THIEPEMTH L, KR BUE AL Z &KL
2B A KIMEOEKIZIE, 29 L7z proximal % 7' H -+
ANEELERNE LTHDbL->TWE, 20X ZHEREY
BLUZOEETOLAIONTIRET 52, 22
TR [7eF o<V KIEY ] X8 8235 (|
1, 2006). HFiZ, HBLOKE 2 BEBEHNIZE D %D
proximal 22 7H X A IZOWTOHEIZZL L, [TaF
DOV KIHE S ] (35 ERBIHE EO 2T IUE R 5 v
ZLOREEH LTS,

AT 1 T ERT LA IR S v kil T
DDA, T == ROKWEEK ) RS Z & THRRS
NIZKREETH Y, KGR proximal 22 7 1 & A
(2 & o TG KW LR KA G DT & N2 RIEEE
BOSKINTH 2 (G - 29k, 2006). & ZTIE, EHAET

BRI DR LRI L o TR E 7229 L
e OREN 2 EHORERZ TV, ToTad o<
VRIHEARIERIZ O W TN S 5.

2. EREALOME

ERAIINE, BRI 25km (b 7z o THE - B
DAV AT 5 IR - B AL ORI AL E
T % 100ka DLBEICTER S N2 mar o KILFETH D,
SR AIA, LS, B35 JIAEANDE 45)
O MR L2 SR S D (Fig. 1).

BBl 100~40ka HE TA b v Ry & T
ﬁ/ﬁ@$®%k%ﬁbﬂiﬁ%&éhtﬁﬂ@£m%
B = KILT, 100~70ka O F HH 7V — 7, 70~40ka
DZvRBRBETN—Tho%h, TOHK Lulld
L TR EoRIEM B L VR &4 &7-%, BEO#EA
7ZEBEIL O AL FTE FE O H HL A 5 30~24ka LHIZ
5T ==K EMED R L CER SN 2LIEE
BRI E MU XILTH Y (FAG - b, 2013), b
DT ) = =RIEKIZ X o TR S N2 s R VA
HEFEW A R B A8 (84T (As-Bp) TH 5 (114, 1999).
24ka [ZEBBEN L E ARG RHRB 2 (IR B8 % 470,
FHIZHWZBER V7 I DR SN, ZOBOE
JB 72 72 NHERE W AR B IR O JE 25 T8 7 72 NHERE Y &
EHEMOZFE - IBICEE 2 2R Th 5. RS
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Fig. 1. Red relief image map of the Asama Volcano group. (AR 7 ARHITEZI: [ 28 A AR ARG B FRsir i k)

BRrZholmAo— L, EFINH->TRTL, BEER
SEEFIZILAS o CHIME R TR & 7 o 72 (AR - AR
2003 % &), ANVTIWNA B, IMEREEZEB L 0%
D% 2 MOF 3 M 7') = — KIS & 2 BN HERE
Y (B RSEER) OB S D (K, 1999), 1l
NKILOTEENIHT L7z,

20ka B2, BIRMETTA A4 PEOELET K
KB & OES R OB & BELES K — 20
HY, HNTTHEFH S ILHRACEE O/NEMES F— 4
DWW D > 7z (PF - M, 1997). Z0%, HIVT IR
7 5 ACE B O H R O R TR A HEREY) (As-Sp) AT
L, BI&EHWT 19ka EISTHAUEEOILE TEES D
TS H o T, ALEKILDOTEE DG E - 72, 17ka EHIZ
KA | B TEAHERY (As-Okpl) 3B & OVKEIEE 1
KIGTEHERE W 5, 16ka CEHIZ KBRS 2 B TR HERR D
(As-Okp2) 38 X OVKE NG 2 KigGnHERE W A3 M L 72
(FF) -, 1997). ldka EICRAFED 7 T4~y 7 A
EKAH , WEE O TEAHERY (As-Yp), ALK
HlE, REEERETEAMERY (As-Ypk), /NEESE 1K

THERE Y B L ML AR B S OB Az H o 72 (K,
1999 72 &), 11ka \ZIEARFLIE FEEAHEREY (As-Sj) B &
OVINGEES 2 KFERHEAE M O3 V), LA KILOIES)
T L7z, AME ERRAS L Z 0 11 ka O GBI 23 H
L2 RetEDsd 5. ALEKIIE, 1 J74ERLZ 1000~3000
FEIZEORIEMIH A TS BlO 7)) ==k L 3 [0
OEETMH AT > T, FHAEBEOIEEENP % 58
B & IR DR KR B i 2 R L 72

1 FAERTLARE, BB - Al A KL &AL E KL o d o fr
BSOS, ZINEEORELOEIHIGE 72 %8,
HI AL OHE 35 & OTHB DTG - i (kb
Befatefiih) CRECIERLFETHLOT, LT Tk
ZOWIEZ DO NN S 121D 5.

3. REEEAXILOFESE

3-1 BIEMRILORFEE EHRAY

AIEROLIE, JRPE 3km B Skm 13 & OB & FEO
o2 EAMMERKILTH S, THHIZEBEKILOFES
WFFEEZ L - T, EENLEKILIDOUEIZ L > TE 2
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ToENTWAD, MK FICHEB LU IAA > T
5% (Fig. 2).

IO LRI, HPEICIE O/ 4R & TR LT
BY, WWTEICEHETER 1.3km BEALR 0.9km OR1E 0 L
FEICR RO/ KRB DRSO T B iK% H T
5. BT O K ITBE VG O VERTEN L L B X OVH
OFEFHFNIILIFEE N TV B DS, EEofnits L O
B, KOPSTBR S W B KRS & > Coadels
HWRESN TV,

BEHMK TN 8E T 2 B BT O £ 1
km M) 150m OFEHEATI 2R L, THEBIZHRVEK) 500 m
HALK) 440m ORI IR R MEL2KOE2ET 5 (%
H - /MBI, 1998a). LK KRR AL 2%
< (B 2,492m), AGBIRHEZ I, KITRRAHE A & I
WINCJEDRCMHAFEE L CB Y, 05720 M
BRI RO —HAEH S NAREEZ RS, 2ol
W&, I ATENO LA T C AT A R 5.

AT E R 2,000m LLE TR 30 EoF
ER A AT 525, FALm#Hi & b 1,800~1,500m ff
ECESI ORI H Y, NPT OFEE Cldshm o
FHIMO Lo T D, Thabh, Ai#bKILgEO ALK
FZOMETRboTWwL LD EEZ NS, BN
ROEBEOEIEHK 500m BETH Y (Fig. 3), /220
HRED 3kmPE A D Z L1d v EHEE SN D (Aramaki,
1963).

ERTRTE AL OIS I IZ F A, FiES, BA
e EOMBOEEROBTRALN, Z09) big K
ORI EE T HEA TG 55 5.8km OFEEE T
FE L T\ 5D (Figs. 2 and 4). 29 LEEKOFEEZ
JLBIFE B L OTHEIBIEICR S CB Y, MAFmes &
DSBS S v, F7-, mdbomiligE iz
B KRR L > L SEDLNTW D KR
MR CIEEII, EHTIEEZNETEELCBY, Mt
E LI ZEOFERHEIZA 12km TH 5.

3-2 RIBMAILOEENSE

ERTRTHMOL O IGEBN, 300 44 5 800 45 12— 1]
HE D [RHBEREK] & ol 5 [H/N R
K] EShb, TRBBEREK] X, ZOREBIHFNDD
57 ==K (7)) =X\ EEL) THY
KEOY 7 < HMENT 5 & & O IZMEMFA 20km % 2
LZEEL EFCTLRA L, KEOBE T KR % 7257
F 7z, B ICGIRHEIRE ] S B A S 10 BUREI DL 1 &
Vo 2 RREHICB L8 WEOHE PRI I N TS
M FEAHERIE, $_T2 9 L7 [RHEm A o
W Cdh b, [RHEBEREAK] 3RETEAMREY L &1
SO KBTHEEYRE S L7256 L, Kfko R EIZ

Fig. 2. Geological sketch map of the Asama-Maeckake
Volcano (Takahashi et al., in preparation). A:
Onioshidashi lava (1783AD): B: Kaminobutai lava
(1108AD): C: Shimonobutai and Kuromamegawara
lava (4™ Century): D: Lavas erupted in 5.2cal .ka.:
X-X" and Y-Y’ : cross sections in Fig. 3.

HHLTwD.
[H/NBURIER | X2 ORI B TV 71 7 3
MK (—FBA ba R R E &) ThY, BEN
MK A AT TRILBEA 32 & & b IMliAx 5 513K
K CRILE) 2SBETF3 5. oL, 2Ok
BIUOEEENE DI/ ESW®, 29 LKkl
BEOMRETIZIZ T bThRERE L TROLNS IS
T, FMUEOFEEMRREICLIFIEALTFLELTW
W,
KBUENKIZE B 5 &, gt Lok, KB
T D FEAS 800 4ELLTF & IL#RAY4E < KRB K A3 4
FLCwD EEI &, AN 2 BSOS I 12 A
SNB L0, BHIIbz o THEWEE L [HiE ]
EWFT B T EATE D (Fig. 5). mi#KIIEE, 208
11 JTAF (BUEEFAUETIEA 1.3 JT4F) OBPKHEO T,
DT L)% NEEH] & TEEl] & 2800 Tw
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Cross sections of the geologic sketch map of the Asama-Maekake Volcano (no vertical exaggerations) (Takahashi

et al., in preparation). A volcanic deposit erupted in 1783AD; B’: volcanic deposit erupted in 1128AD; B volcanic
deposit erupted in 1108AD: C: volcanic deposit erupted in 4™ Century; D' volcanic deposit erupted in 5.2cal.ka; Fo-

Se: volcanic deposit erupted from 9.2 to 5.7cal.ka: Pmfl: pumice flow deposit of the Hotokeiwa volcano.
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Fig. 4. Red relief image map showing lavas formed by
the historical large-scale eruption. L1, L2 andL3 are
flow units of the Onioshidashi lava by Inoue, M.
(2006) (R ARHIZI: A8 A FAAKGR
WP R AT HE L)

5. Tbb, ALEKINEBEOKBUERKO%, £ 2,800
AEREEE (BEEAM TR 3,800 ) OF | EFR I 2 8%
TH LIETI (8.2~7.5ka 9.2~8.6cal.kas # 700 4E[] (¥
IEBAEARETIEAY 600 1)) 258 1), RICHY 2,100 4[]
(BOEFEAEAUE TR 2,300 4ER) 0% 1T HFRINOE, £ 1,
100 4[] (BERAEAUET B4 1,100 4E 1)) O 11 iHED
# (5.4~4.5ka: 6.3~52calka) B’ o7z, wEIZ, #2,
800 AEF (B IFTEAEAME T34y 3,600 4EF) D& 111 i3
W% T, #1650 SERIOEE I GHEHET (4 i G LDURE)

WY, ZOEBIIBIEL 2B L TV b DL A
bNb., INFTO3IMOEHMD ) E, 2 U HEHY

A b MR 2SR <, F 22 KRB o) 1 [0 01
bR E W (Fig. 5). KREEMEAIEL, S E TICHE RSN
W22 00l &5 IR 4 ], 5 IR EIIIC 4 MR &
M, A L1 AR (BOEBEAE TN 1.2 JEH) ok
MRTEKIL OO T, FEFT 10 [T &Y RS
NTEZLilhb, F7z, FEEHINICBIT S 100 4F
72 0) OKRBUBE K OTFHE L, 5 TSI 0.29 [l
(BOEBFAAMETIE 0.33 1), 5 IIGEIHIAT 0.36 0], 25
MLEIIAS 0.24 [l & 72 1), 55 MLIHFEIN AR & A7,

ML G Z v F I 72 2 LA R T s X
ThbEEZLNTEL LaL, &w#, %
KR RTHM I DI E A B & FEARBGIZ I L 72 K
HBRY, Fo, WT L7oEai b il aE e B
BEEICALND L) ICKIEBETHL. Thbh,
R ATEANE, KA SRS L 7295 & KT O A
5% 5 0HhWARBKILITIEZ: , MHMEHELA—/HD
KIEETH D E VR D, ORI ERRT 5 il ks
L 72 KiEEE 7)) = — s URBERE K O 7- TR S 7z
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LOTH Y, KILRILHTHENA R EOHEE W (Fig. 3)
WRENS L)1, KRB O7- ISR EZ FITTE
ez onb (FfG- L, 2006). FEIZ 4 DI
JEE SRR AU I B AR & < b Il o F581g,
SIS OJEREC KBS KO 575 5 b o L
ESIND.

85 I GBI O KBIUB K IE, S E TIZ 44, 12
i, 18D 3 ERETWE. Z0 )b 12 o
KiZ, 1108 FDORIMEK & 1128 FDO KA KD 2 [
K520, 18 ML OB 1783 4D KK TH
. 12 AR DO % A 5 &, 2 O]k
BB | & 2ol o [H/RNBRE ] 2125005
N5 (Fig. 6). [HUNSBREIH ] 13 S 512 [ TEE)
W e [ Lok, BRI [H/hBE
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Fig. 5.
eruptive volume (km®) and ages of eruption (cal.ka)

Diagram showing the relationship between the

(Takahashi ef al., in preparation).
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W] 09 o [HEMEREN] 2azs. LTI,
JEE AR K OB 2 B 5

4. MR KRIEE X

DU H O AR AT, Al o> KA X & [ AR
BEHLT) ==K X DBETEA (As-C) OMEH
TR, KFEBEE (REWEES) O, K
(B 3] B KRR e HE AR ) & 2 W /N K R HE R )
oy, &L THOKIEE S (THEES) O T2
HY, KECETEAOEMB NS0 Ebhs
(Fig. 7). SNHHETHLET L E, 4 LT ED I
FERLNCTUE, FIOIZBE TR AL L, RIS KR O
WAL, &L TRRBIERRIM TS50, B
e 1EROBKIIAE L THuRnI 22k b,

5. R1Z (1108 5F) - K& (1128 5F) KHRIEEA

KB L KB KBUEE N 0 534 % Fig. 8 1R
3. 1108 A RATCAE KRB K IL, B3 7 v 7 Ak
12X BRI OB A SIEE 572, RS TEKIEBIL
) = =BT LT (As-B) OIEHATA L L7z,
WAL — R L 7OV 2 S B L L CRILEE A B L
bO0, TOBIIAKEN L T ) = =R ERBITL
7o LIES < 7)) = — s & ke L B MR A R &
Btk BO—REEIZE LTV ) KT - T
HEEZ I L, 25127 =KD TR
FRBOHRAIZIE S O VIEE G KLY OV NEHEIET S
2, AT ) == A L FEFICHT L 22 KSR OIK
M TH AU D B, KRBT KRHERE Y W
WZHIEHENT, KRB B K Ow A H - 72, 8
S KRETHERE L, 2500 flow unit 7> 5 7 5 M4 K
R CTH 5. W L 7280 KR HER P 13 A

continuously

large-scale
eruption

Stage of small to intermediate scale eruption

- eruptive stage
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N |
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Fig. 6. Diagram showing the eruptive events of the Asama-Maekake volcano since the large-scale eruption in 1108AD

(Takahashi et al., in preparation).
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Fig. 7.
scale eruption in 4 Century (Takahashi e al., in
preparation). A to D are the same as those in caption

Map showing the eruptive products of the large-

of Fig. 2. 1: Kuromamegawara lava; 2: Kotaki pyro-
clastic flow: 3: Shimonobutai lava

BREL B3 EZOHBUI NSRS, T2,
BN I AR ERL L 72 KPR HERE D 2 L C
b, FRABT KB & ONB Kt ORI 20,
TERED S O T & 5 WIEFREYICAE 72 LW A Y —
MESR, 7 IIMEE RIS X0 o S e K o HERE 12
L0, KROEFEIZER A2 R L 72 KigEE 205 70 5 KL
FREAEEDTER Sz, — iR Eah & LCGay
KGRI AAF N BB T Lz, /2, K
o AR LTz, 5 < 3 L7z K o —ii,
FEd 5\ I3 E) L BT OL o bR 2 k>
THTFL, EEABEEERLZbOEEZOLNDE (5
16 - i, 2006). BUFEFERTHEMAITIRE FALIZ A 5 LA IRV il
RS KA, 29 Lo KREIKIED—ECTH 5.
KO BT KBHERE Y B & OV KRG HEAE W o T 1
%, EHETEMOLOITER O IER & <Rk L, BT
OWHKOAPER Sz, Fotk, Jk L zILTERGR K
FINIZBW T L W7 v 2 SRR L, oK
& R B A FE R C 10 L. Lo R I2 b
oo THEFE L7z (B - M, 1994). ZofEE, II#EIZIX
JE IR T ALK AT S 7z, Rl T KRR

_-B" Air Fall Pyroclastic
. Deposit

—- 2

B Air Fall Pyroclastic
Deposit

Oiwake Pyroclastic
Flow Deposit

Kaminobutai
Lava Flow

Fig. 8. Map showing the eruptive products of the large-
scale eruption in 1108AD and 1128 AD (Takahashi
et al., in preparation). Isopach maps of As-B and As-
B’ are from Miyahara (1991).

PRz, BRBEKIIN % 300 72 i KA SR R O 5
FREEEZ T KRINER DS BETFN TS (B -
fill, 2005). RAHTT VA 2 KIEIATHEAE L, IS
oKL AT, RO T KRR kg o i
WARIZLA2BEELZ ST

Kb 34 (1128 4F) KRHBEREA (L, 1995) 1%, K
TR AT 2 7)) == 5 2eme LTHE -
7o BKIE~ 7~ RZERBRE LD L2, KOk
BRI — PR R R o KILT A % & & o
AKILBRESER S . 29 LzBAKIE, Bisa vy
FIEOH T RATIZKED KAKD 5\ IdH T R2SHA L
ENDY TKELBE TR LI LILERT A0
EEbLND, T, 7)) =—REXIARKLL, KiE
OFETEA (As-B) 2SI L7228, I 7% 2 &/
RKRERDPHE T T A L2572 20 b KIHED
LOEMEICH T L, KO2 5 6.3km OHTIC F THE
LCwa. 20k, 79 =—=XEAIHMLw7 s /K
WIASRAT L, KO T KL H L72%, KiGk
PSR OIEENIRT Lz, 2o FRIUEIZIZZED
RIS KIS A E END O T, KIERBEE 1L,
FIENRG K TS B 7 2 A K e (Gl &1k ) A%
TR S 7T REME DS T
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6. KA (1783 %) KIRIEMEAX

RHKBGERCE Y O 534 % Fig. 9 1IR$. KK
HEBKOWERBIILTO®Y THho (23 - i, 1997;
Yasui and Koyaguchi, 2004 7 &)

(1) 5 59 HIZMARIAs. 6 H 25 HIZIE, _ITICHIKDS

Hotz.

) 7V =—KEKOWEZF Y - ALV H I~ ORFEET
7H17RH)

# 3 BEED 7 A 17 HF#£ 8 REHLLHE DK E »
7)) = —=AMEAHE L, dbB L OILdEEICEAR OB T B
L OBIKA B - 72, AbAbTE O KB P KRR, o
DO THLIZbDEEZ His (2, 1997)
4HBED 7T H 21 HA 5 26 HIZHT T, Bifcills 25
STWH ) REKDHRZY, BE), FIKA D - 72
@) ALRHF~OHBET (7 H 27 H~29 H)

7 H 27 HOFHRIZT) = —ROEKAUGE D, KB

TSI S FA L CALB SIS E AT L2 $72, b
H176km O T TH FIKDFEO STz JLHE T mAND

BAOB TIZERR E TRV, 7H 28 HOF#ICIE
WEEIASH D, 200km BT CHZ 272, JLIRB &
OB ECTHIKD H - 72, 7 H 29 HOFH 2 B2 7
== RO L, THRA4BEHICRDMLCARD, T
7 E TR 5 4T D Seva 7z, dBTE 400 km O M T
LIRS ANz, 29 L7727 H 27 H2 5 29 HIZl
TOMNKIZ & o T, ALHH O RKHRE T KA A3
FENzbDEEZLND (LI B, 1997).

4) 7 =—RKmkofkfc (7 H30H~8 1 H)

7 H 30 HOF%I12 7)) = — KSR L, % 2 I
IR L 2, BEEFChivi, EBLUHEEE
FTREIKD S o 72, B HELFIC2T B L
HWHCHIKEH->72. TH3I A58 H 1 HIZHIFT
WK OBAIR RS F - 72785, JLEB X ORI FEIK
DA LNz,

(5) TEENOWEEAL - WR AT~ OEAET (8 H2 H

~4 H) - KW~

8 H2 HIZIEPFHOKIEM 2 BT 7)) = — A A
AL, FRICHEERICO> Tt L72. 8 2 HO®K
25 3 HOIT IS CINE TTR DL kg
RN & 7 o CREOFADHAER AMICET L, LA T
LKA A BN, 8 H 3 HOFHDS 4 HOFII T
THWM L VB S L, R H M EEA DT L7z,
L 167km BN EIRTLHL 2D TEL. 2 H
A5 4 HEIE F CORBY AR B 10O KT K
HER T IS T 2 £ FE 2 5N D (% -1, 1997)
F72, PAET 2 KIWKEOFAEDRT L 912, DR
W AE— o Kt (OB FE KTt (B FE KW

— MR LER R D O B R R AE N — 317

Kambara Pyroclastic Flow
and Debris Avalanche

/Agatsuma Pyroclastic
Flow Deposit %

Nakakaruizawa

Fig. 9. Map showing the eruptive products of the large-
scale eruption in 1783AD (Takahashi et al., in
preparation).

BE1EE)) OWTLASNIZ. 29 Liz—HOmKIC
PRV, BEJEAE 2 5 O T @ 5 2 1 spatter fountain |2 & -
T, KIS RS K ST & 7z (B2 - /N2,
1998a). # LK 4 0 OED S 4 W F Culif
L, HAICEARKIUKE REIZHET 372, Fks5
G 5 AL RS TR O T T 0BRSS D L9 12
oz,

6) 7 I94<y 7 ABNK-BAKET - 21K ROTZR -

KRB A OTT - KO T

8 H 4 HOH»SEHOEFIIPITTHRD Y T4
JALRY, INEFTTHROBMLVENE o7z KE
DORADH R HE N BET LRI T KR 12350
MHERET 2 & L b1, BEELOOETH L0 AN
7 — WA X o TR IR K A SR I
L7z WS, S ORICHEEO KIS (WIHEZENRT
HefY (BRI 1 50E)) AR % 5 T L7z,
SR LoD B o 7k K e o AL F I I A2 58
L, KBRS Th L RMESE (L1 B X0 L2a)
T # B L7z, MR FA AT L2 DU,
S 5~ 7~ OfbAIEZE L L T SioqE: 62 wit% Ll
TOLY)ESFELSONHEBET 2 L1241, BMLWE
FHR D L AT A/SY — W & o TR IZ KRR
FEMPEEIORET A L & b1, MEMIZAET L
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WL 2 IS K B EASRE D R S, S50
KR (BB (B E 2 #8))
PSR T L7z (Fig. 10). 23T, KO HKITEED |
AR S, KON O KIERE il AN LT, B
e (L2b B LU L20) 2SR T 2B L7, 2ok, HU
K CREIE X emy) (B3RS 3 #8))
PEBINZ D7z o TIMFHZ R T L, L1, L2aB LU
L2b I EDRMO—E % HE o7, L2c i THE b %<
o VAR L 72 K e AL AR 2SR s L, AT S
L3 250 F % Bi4A L 72 (Figs. 11 and 12).

(7) BREKRETE - BEREho%sE 85 H)
SIEKIGE - A8 R 72N ORI DTk & RAGH
PIREINTB Y PEENONTVBARWA, 22 TIiE2o
DEZ I emRLTBL.

(A) IITEKIVRSER 7V 7 2 KGR H

8 H 5 HOA R 10 B, 875 KITE FARENO A
AEDREE DT L), REREL & Ic&l Otk
TSR AAE L, K% 5 & W TW R K
D7 B LB ORBAG RIS, L ftoit S
Bl HIZAEL L CEHEICHE 2 2N - 72 O,
1993 72 &), T O—FED KiEGIL, & RMLES L2
BV BT & [ R O K HERR ) & & 0 I8
L, L1 OFeiiHsis v BUAE o S I B KL A6 76 5 1+
WZRROIHZE L. FoHETREEERI LTI AL
MR E TS T L &b, TOEET AL T2
Lo THAFEMIEORM AR VEI L, IMERIELFE S
w52 ETHERMBAE IR L2, UL ) BELE
g7 72, R B O LT ) 12 B o 7o WIHE A B
WL, TORGEESAATEEETHRT LT, EFE
NEBRTENGAATE, KRR OAEMIZ X 1) TR S 7z M
X, TOBBNTHT L CTELRMBBESO—H (L2b
BEUL2) 2L o THFES Lz, RIFRHBRE K O
PRI U7 E I - BB e 72iud, BFENELE X
O T IS KIRRIC L A RE L REL S5 L7
A, (1) RIS & 2 RIS KA SO Lo i,
() HFEAOFDEZ2Z X A UMEBIEOFE, (3) A
FAREZ BT 2MHBEOGELE, % D% < OBRNESR
WHEGL o GREETRELZBRTH L Relk2sw <, wr
KINOBKEOHRTIE, —ie IR ER R, X 51
ROELO TNz ITRE (BIEEERE) Tho
TetEz oML, KWK D, Z O fff 25
IHRTFIUE, FOANHKERIZEAE Lo bD
LEZLND.

(B) LA A KA ARSI

WMIFIBOIAE & RFERIBFR B L OEE 7 72Uk
FEWAE D KA BT 230 CH 5 (ILH - i, 1993; H

(%) b, 1994 FHE (), 2009 L), 8 HSH®D
EET 10 R, ST L C & 2BV RIIAS I ED L
IR RIS R ERAL L, FAEE T - T LK
LB BBITAT R\ VT 5 A MR 2 M E S L
7o (H - A, 2012). KB KZERBESEIC & o THHF
RO MHATRE S, BE S N EEP KR ISR 5
& & KW SIS L (BRI HERE ). F 72,
[ BB D TS D » 22 1R D KRB i 2 =

L, WAOEIME L LIZEBRZNE L TEHIZITL
(BRIECEIE 2 72003ERR ), SEH 2 HAE T 2 & L b IcE
FENNZHA L7z,

8) B OLEHL (8 H 6 HLL)

SH4H~5 HIZUTTHr T4~y 7 ABKEDL, 8
H 6 H~7 HIZ» U TN 7V 1 2 KK B B\ i
IREGIREEDHR DR E Nz, T L/ AGES)
1%, 8 AWA~TH F Tkt C\wizas, 9 H TR
DB ZIZE AL ALNRLRY, ZOEDERITIE, —
SEO RPN IL, 1 FIZEEITREL 7.

Do &9z, RIPHES O T & SR RO,
As-A BT KR B & OB ZEKF R oM H g,
HWIEHLAZBHSETHY, RFITEZONTELL
9 7% [T KWHERE W) O W H — K O — A O
] Lo 2RI K EIT), Whbwd [1 o
K] DFEYTIE W,

7. BERER

B R HERE Y 13 b TG HEAE ) ©d 1), block
and ash flow & pumice flow O OVEE % /<3 . HrH Al
KPHEREYY R4, 1957) 13, BB 17 07
NEEREIHE L 575, —f%IZ block and ash flow 1
BAER—LOBIEIZ L > THELLIMEELZbOT, $/2
pumice flow (& 71 = — 3 NIE KO BEBAT R &2 X -
THETLHRBEORE B KHERTH L. BFEXHHERED
ORI, 7)) =—KEKET> T/ RIFRE T EAHE
Y OBBRTHRICHKRHBELTBY, 7)==k
Lo THEBENZL D TR\, Druitt ef al. (2002) B
L UCole et al. (2002) &, /N7 FINFHEBE T —
BOAT1) T—)b k)b XKL 1995~1999 4F MK HE 12 A
57 S A E (fountain collapse) (2 & & KWL O 584
ZRLH L TV B AS, BIERHER ORI 2
EHBL2b O THLUHEEDD S

MRS E, MLV A R X 5 T 100
m O SR S AR AS, MRS B I L
KL o TR R T 58K THEH. A7) L—
VeV 2K D 1995~1999 FIFIIE, AR M 1RG4
DEWLEIIEEER F— A OMEH & 2D HTEIC L DAl
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Fig. 10. Red relief image map showing the distribution of the Agatsuma pyroclastic flow deposit in 1783AD. The
Agatsuma pyroclastic flow deposit comprises a lot of flow units. The widely spread pyroclastic flow units erupted in the
carly stage of 2™ member are distributed in the NW area, while small pyroclastic flow units are concentrated in the SE

area. (AR IZAHIIN ¢ [E 504 FIAR AGRE B S B A 4t
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Site of Drilling

Fig. 11. Geologic sketch map of the Onioshidashi lava
flow (Inoue, M., 2006). L1, L2a, L2b, L2¢ and L3
flow units of the Onioshidashi lava: A: Agatsuma
pyroclastic flow deposit: B: tuff breccias with blocks
of welded pyroclastic rocks and pumice: K:
Kamayama  pyroclastic ~ cone: M: Maekake
pyroclastic cone: H: horseshoe-shaped depression
formed by the eruption of the Kanbara pyroclastic
flow and debris avalanche

BT 1991~1995 4EMEK & [[KED block and ash flow D
TETIZE > THEOT SNEHS, 1997 EIIZB L7V
7 ANKIC X DR IED A U7z, ZAUEKGE RO
SHENHRL, ZORE, < 7<% BEYN
GEKPFIERIENZIDTHLEEZSNTVD
(Druitt ef al., 2002). = DOEEOE LWL, #—2 HRH
WZ75MHEVAELTBY, P35 L 10 KEEIH 11
DOEGE RS, 1 HOKRELY ORI, FHLT
2X10°m* DREE &% (Druitt er al., 2002). &% F— L4
FIEEZ X o TR S 72 KT HEFE W 28 block and ash
flow HEREW T 2 DK LT, BERMIEIC L - TBR S
N7 KRR SRR CH Y, S ENLEA
AL LIS b & 2 78 L, F 72 flow unit O8I 12 1%

=

&

BEREDS & SET 5.

BV HEREYNEZ 50O flow unit 25 7% V), BAE
HEREW) Cld 2 W A%85 S L 2 RE A R e S S
LIFLIEARE S A e 2R L, 7230 o %%
L7bDb% <, A7) T— )l XKL 1995-1999 4E
WEL I OO M S i BN HERE 1 & DB AL { A b
%, 72721, EMDBEOEIENMRERDIE, Lhk
b 50 UL EDOZED flow unit 225 7% 1), KR L 0.
15km®DRE & K& <, 1[AY720) o FHE:, R’k
TATZ Y =)V )b ZKILOWE BRI KGR O 15 /5 &
A Lad, I8 H 5 HOFH 0 K 5481 10 B
FTORKI0FEHOMIZEE L §5E&, FHTI2
S T RIPLEO S TR A # )KL Tw/aZ &1l
L. ZHUE, BIEEKRO~ 7 <SRRI AIEE B
KEPoZEEZRL TS,

BREKVEROYE, KER~< 7 BEBEICHET 2
LW ARY —WR & % W[ KIERESR |0 fall back 12X -
TR E N2 KOND [EEH] 25, FRRIZHE LW
TN KK HHAERNAR ) RSB T & TR AEDS
L, ZEOKBERE o TR T LZWUREERE 2 5
o, [HEEM]E Zo—3%5m ER L2 REER 7
5, F—EARERIREED fall back L 724 A i H 5
BRI TnwizdborEzohs, A7JIZ -V R
KL DM I K O BRI & 772 v b
DWKETTH o725, G F— A0 AN L C
WBRBEIZIE, BHIEO A AR A L, Rk
BHET HKIERDIEAE L Twh . BFEKIEROEA I,
JEs 1A K IBEDME N 72 & O BLH CTHESE o Lo 1 H AT
T LTI FMICH D> THEA L TE LD, 20
KERG AR AR T LT 5.

Yasui and Koyaguchi (2004) |2 L AUX, EIENHEf
Wi, #1150, E2B, E3WEO3IDIIRELH
THis. L ERE (A EERERHERE ) (R BH I
TR AL TB Y, KR NEA R & H
RRCE L QB 55 2 i (R B FE X Wm HERT )
FEFERHERE ORI 2 HHTBY), oL D
EEEICE A, MR E R KILA AR % % { &t
TIRBED KB TH o 72 EHEE SN, HBEAITRE CE
HAFHT, LS UDAD > THRAEEFTHEEL WD
(Fig. 10). —75, B0 L0 EIZZ L BHEEDOK
Wi Th Y, HEIVNS KRR KTsebins & < 5
T A (Fig. 10). meEBICR L7258 3 8k CRIESE
KIGTEHEREY) 12, B2 HREENOb 0 LENT L0858
SAIZHUED /NS v,

EIFENFHERE 2 & F D IR OFEE DR ALE
TR v XVIRAREER I, VA BIROREER
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Kuromamegawara
Lava

Y

Kaminobutai
Lava

N

Shimonobutai
Lava

Fig. 12.  The bird-eye view of the Onioshidashi lava flow seen from the north. L1, L2 and L3 are
flow units of the Onioshidashi lava. (7 3 7 Uil -2 A IR L)

HEWESR LHE 70y 7 2B L TWwE 2 EH%
{, FMNMICBEREEEZRTIOLALNE. b
1, EEMARLAROERE, b L IdAER B EIC S
W, BT TR AD R CARE SRR LA ) K L
2E- BRI L ETREENbOLIEEIND (B
fil, 2006). M 2 TIREN L ), RAKHBIE K
WK EEBE ISR S N2 E K o — iz, 2o
FANVROREERBEENS.

8. BIFHAE

INTEAK 25 5.8km F THI3E L T2 BAFILE ST
1, I EOILFIE ST LTEBY, 20 1
DHEF 13 48 1L AL AR O R IA Vv U G5 M 3 (2 3
WA (Fig. 12). F4 (1968) (X WRATH i E o KT L8
Z, (1) 7V » 71— (clinker type) (2) #I4L H ! (slab
type) (3) B4 (fragmentation type) (4) BLIK 7 (block
type) D 4 ¥ A4 WA L7z, 2 v h—Rdd Fis
HOEEE 2R L CB Y, FToNEzidEih 0 R
FEL TV A, BRINIIAROTERZ FoTBY, K
U IEBIRII 230455 5. —F, B (3R) (2006) 12
LR, SHE EERIZTE A KRR TR 2 SRR S
TN B LA THERISEIN THIR E 2o T,

FIIH 2 S IEEEN ORI ST TE72/KD
H L% (squeeze-out lava) & L C&E 5 % (Fig. 13). &
SIZTICR AL, BT SSICHESNERE LR ) K
BIEAEE 2275, FREIZESN2 S/ IS N5 TE
EORILAHE T, AR AR DSBS LTI
SNTRESE S % 5.

RAESE L, W LIS L, L2, L3 O3 o
flowunit 2°5 7% 1), L2 13 & 512 L2a, L2b, L2c D 3 2D
sub flow unit 7> SR & N5 (Fig. 11; HE (32, 2002).
L1 O, KO cd KOEE L Y k& <, &1l
K25 O TR HETH 2. @k REod
BENIHI YRS T > TBY), ZOMyx&t—
JEHERE L 72 S K S Fa sl L, SHmA T L7220
DML THAHUREENE. L1 BL U L2alk, £O—
WS EFE NI HERED . L > TEDLDNTVDLIDT, T
BHIG O WL B T2 e ARG, R B T B AR
MR E Tl B T REEDSH B, kD L2b B L U8 L2e I
I IRRE TN 2 0 ¢, SR A 5 i
Ve L 720 REVEAYES < 2 ORI BRI m YT DA
THHEEZOLNS., WEIZH T L2 L3 EHL»IZE
KA SHE L2 b 0Tl <, Ko s
FESATHREML L CTE KRB E TH B LHEE S
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Fig. 13.
lava flow and its origin (Inoue, M., 2006). The
upper sketches of the sequential process of the for-
mation of the surface and near-surface morphology

The surface morphology of the Onioshidashi

of the lava. The lower diagram shows a schematic
cross-section of the lava. 1: surface pyroclastic
rocks: 2 inner densely welded rocks: a: smooth
depositional surface of pyroclastic rocks: b: plateau
of pyroclastic rocks: c¢: morphology formed by
squeezing out of inner fluidal parts: d: spines: e:
blocks

L. W7 THERRES NS L9112, L3I E#RES LT
BFNW A 3 B A ) O T, i VRIS E T
EHHETHDLEEZOND.
WAL, REO 10 o m \EREE L &
WX o TREND BB FEET 5 75 W S D25
MEKEE DR A 2T 2855 5 15 05 (Fig. 25B),
WNEBIZ 2o THEAEEDHR L, WEBIZe L LTl
LG E o TwA (FEE (), 2002). F7z, Fig. 1112
IRENT-MECTEBEN/2AR =1 ¥ ZEl O R Tl
IEBOBEINC S ERE L~ X% E O K ENIE L T
BY, SETCTOHRSNIHRER A2 8GR L, B
FHHL PR KRR AETH D EHEZ HND (Yasui and
Koyaguchi, 2004).

9. EEAREOHE S

CCCRRAT ARSI, BN A Y o o HRRE R
OO BT —3Tdh 5. ERDT 1783 4RI
R L 22 B SRR IS b T b 720, il
DRV BEEOBRBICEIN TS, 2B, KiEo
—EBIEAAE B X CE N ARRERS TH L7290, I

A VISR ST 4. B IE A LB f
EHRA O NSRBI ERET ORI EIXH 5705, Sz G
O THARMIZEIL AR, HIRBEORIZIG®R) 2L L%
ZAHNAEDT AEALBIZIIEENLETHS. F72,
I FIT AT EEO KA S 4km O H A D B sk
WIZH 5. BIZEHTIZE, RIS Y = 4 FERER O
B FAREAFT 20 & 588 Tl

BISE I 0 &K(% % Fig. 14 1287, ARHISIZHH O
PR o0 B EA RA 5 B & OV B0 U RS AR HEAR )
CUNFEKPERHEREY) I X > T s N A EE Y &, deil
Moo FHEaES, o FESHaEB L0
T U O WATHIVAE S I L > TR SN Em T D) &1
Lo THRFENDBEFNADS, T/ O ESE KR HERE )
CEoTEDNTWS, BIEMH AT 1~7 O 7
T& 5 (Figs. 14 and 15).

HbrT 1 (Stop-1) MU KB AR T WEES & BT
WER (N KIETHERE

INTES 1A A HA6~NT 2RO AL 540 LT+ 5 &,
BONEEE»r O L5538 Sm BB L/NSREND 5.
BEEES L, RO L 23 & BOoREE R
57 BRI B A TH D, T OB A T — 7
ROFEELRLTBY, REMLL 72 KREETHD L
EZ oD, BEEES LI9EM KR 2 E b
N, & SICEEE AR CNEA R R oIk
TRETRB & ORI X o TEDLN L. NN
FEW O e LA IR EOERIEEE 2 A S, As-C BT A
HER S S e B . U CH B O L, B
WEES, DNEKBERY, As-C BETEAMEREY, T
BMABEOIICER S DO LHEE SN D (Fig. 16).

M2 (Stop-2) 1108 FE R KIZ L 5 FEEAE
E=

WHIEE A ICE DN D LEAEE O WA o H5 2
W, WTEARNER L7z, Al ed sl o=y
N5 7 D@ E D AR SN D (Fig. 17). EREEILEE &
KEEDOHIEP S5, FEOE ST 1~2m FETH
% (Fig. 18).

TR (Unit-A) & FREO A Z T O F v XV IRARY
EHBIZRILL CWB T ERs, NSO KBS
B L7 KIS Th D EE 2 NS (Figs. 18 and
19). TOF ¥ XVIKROFLAEIIE, FEBES LR
WS U 72850 KRR Y h O R A L X LT
BY, A—0OBHZETLHLDOTHLELZOND. K
Wt (Unit-B) (dRMOERIL L 72 B E % 3 2 SEIK AR
5% b (Fig. 18).

29 L7z EEREE TA SN D RIERT & IR
DOHJE L RO S O, PEHETHENL O TR & ORI 5
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Shimonobutai lava

#
¥

Kaminobutai lava

Onioshidashi
lava’

Kuromamegawara lava
1 km

Agatsuma
Pyroclastic
Flow deposit

Oiwake
Pyroclastic
Flow deposit

Fig. 14. Red relief image map showing the occurrence of eruptive products around the Kuromamegawara area.

(IR STARIEI [ - SG@ A FIARNN KRB B T k)

Kaminobutai ‘S’top—4
Lava. gign5 o -7 Stop3

Stop-6,

Rokurigahara
Rest House

* Stop-2 Pyroclastic Flow

O
Stop=7 Deposit

Onioshidashi

Lava 3

*'Stop-1 Oiwake
P Pyroclastic Flow
Deposit
Kuromamegawara Lava

1 km

Fig. 15. Red relief image map showing the stop points
for observation of outcrops. (o7 AHIZ -
Al A AR AGRES By SR8 i i 4t

Agatsuma N

3 L 72T THERORBURE N I 12 A 55 (Fig. 20)
DibEoBErs, M2 2y 2388 - KE R
BEATIERL, BRELIAABEO—EEZ NS,
FEAEAE LT OBEETIE R L, KR O—EH
WEMLL, KIMEOFHAZRTLZ2bOTHA . &
A KA R REDSINTAE S T EF L T B 01, it FEF
W FHIAANOE EIZ L > THE L 72— T > THEET
HrLEZLND.
Hi25 3 (Stop-3) 1108 4EFRATRMBME I & 2 FIEATE
=
FEARBEEOEIHRIEVERS, §9< B LY
122 LW KIS (Unit-C) 722 SRR ST 5 (Fig.
21). BRI, 2 & U ITES IR LT
Wi, Ihb I v THEETHLEEZONDL. KILARE
FXEG R L T B (Fig. 21). RO KILIAEEE L,
BTN T ORI FGE L Tw A, KIESIC I3
BiEZHFOLONEINTEBY, B KEES 7S
72bDTHhHrLEEZOND. Thbh, ZoXLUMEE
LEAETIERL, B LAEO—MEEZLND.
Hb 5 4 (Stop-4) B FEKWGRHERE W M A2 A 5 B HE
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C

As—B Fall

]
W——As—c Fall

Kuromamegawaraminami

welded Pyroclastic Flow Deposit

Kuromamegawara Lava

densely welded

non-welded

S
o

weakly
welded

Fig. 16. Occurrence of the Kuromamegawara lava and Kuromamegawaraminami (Kotaki) pyroclastic flow deposit at the
Stop-1. A’ densely welded Kuromamegawaraminami pyroclastic flow deposit: B: underlying non-welded and weakly
welded pyroclastic flow deposits (the scale is 1m); C: schematic columnar section of the eruptive procucts of the 4™
Century large-scale eruption at the Stop-1 (Takahashi et al., in preparation).

Fig. 17. Overview of the Kaminobutai lava flow (A) and its closed view (B). The Kaminobutai lava flow comprises
stratified alternation of lavas and pyroclastic rocks inclined toward the summit crater (indicated by arrows). The
maximum height of the cliff is about 50 m.



EHATEN LD 70 F <)V KO LB S T OSRAREN

Unit-A
(volcanic breccias)

Fig. 18.
and pyroclastic rocks (Unit-B) at the Stop-2. The
Unit-A consists of weakly welded volcanic breccias
and densely welded lava-like massive rock. The Unit-

Occurrence of the alternation of lava (Unit-A)

B is composed of tuff breccias. The scale is 1 m.

Fig. 19. Volcanic breccias of the Unit-A comprise mono-
lithologic rounded essential blocks, which resemble
the essential blocks included in the Oiwake pyro-
clastic flow deposit.

T HERTY)

Fig. 22 DREIOBFTTIE, bFretBElEE I
£ oT, BFRVRHERD A 3 5088 O KB OTIH
LR S FTFANA E 222 5NTBY), Mo
TN D IR DML FEE L TV B D580 b
%. Fig.22 DGEHEO ANYIDOLIETIE, F ¥ NVIRORY
BV OIS, BECFAT L CRAI L T b, 2 g,
KIEFEOFAANTUTIF U Fels % e L gk ml i L7
ZEERRLTWVS.

Hiri 5 (Stop-5) 1783 4 KB KRB K DF-FE K e
AW O W il

HH 5 T, BIEKWRHERY O 2 g & 5 3 HiE
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Unit-A
densely welded
massive rock

Unit-B
tuff breccias

Fig. 20. The alternation of densely welded lava-like
massive rock and tuff breccias at the southern slope
of the Maekake volcanic cone just below the crater
rim, which resembles the occurrence of Kamino-
butai lava flow. The densely welded lava-like mas-
sive rock gradually changes to underlying tuff
breccias.

DEFH 5N 5 (Fig. 23). 5 2 &k o O L 2
D 3EE I CHEAIFIBEAHE VW TWAE Z LA s, &
2B OEEE, 83 MEOR T EE E TORMIZE
Lozl Ahonb (ZH - /ANEM, 1998b @ Fig. 8).
EFENRERHERE Y O FATI2I1d, KO R T A HEREY,
ZOETOHEEZPAT, IR K ORET K
ey ORI ARHBER K 0 B B TEEA B L OR K ILK)
HERO HSND . 2 MEIE EMIEEIEICZ L TARYE
EROBET WA SRR L, RIS B R
DNKWGT I - T REEAS .

Hb 2T 6 (Stop-6) - FEX W TLHERE ) O WiTH

BIE A R 25 3 T8 k2 D flow unit (Yasui and
Koyaguchi, 2004) T, KWRIE DOFEN A LN 5.
KWEFESE RS O [ H A C L KGR OB AS A 2 5.
KISOAREESDS PRI L Clff i 2R L, F
FATAREEBICZ L THREICE D (Fig. 24). 3Tk
NR72XHIZ, Ihxk b6 LKW, Mk <K
WA ABSFZZ L&, BT II I B O K Ei C
& o I FEEDTE W

HbT 7 (Stop-7) RAMIAE ST (L3 O5LinES)

WATH S (L3) e oK ELS LEAHEAB L O
BEHENVERHERD %2 B> TV b, WIS AR
HEEZOLNDY, ST THRLNDL 7Oy 7 IKES (Fig.
25A) 1E, WEENTOTRMEEEARK 723 nicbneEz
55 (Fig. 13). SZTALND LI 7 uy 7RG
&, RITHAS CIREELR S TR V.
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Fig. 21. Stratified beds of the poorly sorted volcanic breccias of the Kaminobutai lava at the Stop-3 (A), which
consist of angular to sub-angular monolithologic clasts and incline towards the summit crater (B). The height
of the cliff is about 10 m.

5. 5b W IC

AR TR I RN 3 — )L K72 Thlfi S 7z
2012 SEJE H AR A SRR & O BT & B o —
MrElozdbnThs RETBMFIR - 2R
FERZFMTEHREAR RROMEND, WHEEER
(REURIBEDD), 32 MRR (KHAXI2-Y724)
DER, B TBFR RNV W SRR (HEK
) B X UBHEHBRESMEDT 4 \E#H Lz, H
TAGEEFRINARSB ST B L THEIK (7Y
THGHD A E AR ARRIZIX O £ R L v 272K
EEHIIHERM L TwzE w70, 2 O
Mo, EROUGEEICRILOA R SR THC 2.
HET, B#HOEERLIV
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Fig. 22. The occurrence of unique pyroclastic flow

deposit developed at the curved corner of the flow
unit of the 3™ member of the Agatsuma pyroclastic
flow deposit at the Stop-4, which comprises several
small ridges of clast-supported volcanic breccias.

—kH

Fig. 23.
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274 member

b, 3 member. _

The cross section of the Agatsuma pyroclastic
flow deposit at the Stop-5. The 3™ member of the
Agatsuma pyroclastic flow deposit underlies the
densely welded 2" member.

Fig. 24. The cross section of the pyroclastic flow de-

posit of 3™ member of the Agatsuma pyroclastic
flow deposit at the Stop-6. The essential blocks are
concentrated to the surface of the deposit.

Fig.

25. The block lava of the frontal cliff of the L3
Onioshidashi lava flow near the Stop-7 (A), which
was formed by the squeezing out of the inner fluidal
portion of the lava. The height of the frontal cliff is
about 30m. The lava with rough surface at other
place of the Onioshidashi lava flow (B). The height
of the outcrop is about 5 m.
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