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Formation of the Andesitic Welded Pyroclastic Cones by Pyroclastic Eruption
recorded in the Summit area of Asama-Maekake Volcano
and the Collapsed Caldera Wall of Kurofu Volcano

Maya Yasur™ and Masaki TAKAHASHI ™

The following proximal deposits of andesitic composition in Asama-Maekake Volcano and Asama-Kurofu
Volcano were compared: 1) Kama-yama, 2) Upper Maekake-yama, and 3) Upper Sennin-iwa. The 1783 and 1108
eruptions formed Kama-yama and upper Maekake-yama, respectively. The upper Sennin-iwa, which is exposed on the
collapsed caldera wall, was formed before the large-scale sector collapse approximately 24,000 years ago. Most of these
deposits are piles of multiple welded pyroclastic rocks that form the topography of pyroclastic cones. Massive parts
exhibit densely welded features such as fiamme and a eutaxitic texture under a microscope. These deposits are also
associated with Plinian pumice fall deposits on the distal area, indicating that the intense pyroclastic fall formed these
welded pyroclastic cones in the proximal area during the eruptions. Therefore, syn-Plinian fountaining is considered to
have occurred in these cases.

Kama-yama is a simple, small-scale truncated cone and occupies the dish-shaped crater of Maekake-yama. A thick,
densely welded pyroclastic rock that is exposed on the crater wall forms the central part of the cone. On the other hand,
upper Mackake-yama is a large truncated cone extending in the east-west direction. The complex topography and
geology around upper Maekake-yama suggest that it is a composite of pyroclastic cones and that it collapsed at least
twice during the 1108 eruption. The upper Sennin-iwa is a remnant of a pyroclastic cone, judging from its topography. It
is considered to be less proximal than the other two examples. However, it consists of densely welded pyroclastic rocks
with interbedded non-welded pumice fall deposits. Various factors, including the distance from the eruptive source,
depositional rate, and fountain height, may have generated the variations in the occurrence among the proximal deposits
observed in this study.
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Fig. 1.

Map showing the topography and geology of the summit area of the Asama-Maekake Volcano. This

map is modified from Fig. 1 of Yasui and Koyaguchi (1998). A topographic profile (X-Y) is also shown.
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Fig. 2. Topographic features of Mackake-yama. The crater
rim of Maekake-yama is shown by the thick black line.
The gray line shows the assumed crater rim of Maekake-
yama before the 1783 eruption. For descriptions of the
localities shown by letters on the map, see section 2-2

of the text. For explanations of the circles on the map
and the localities @, 3, and 7, see section 4-1-1 of the
text.

[IBERE T & 1L OHERE Y & D%t i, HEtER T OFE 7
5, ZOKREBGFHKHEK (1783 4F) TREBEEN- L%
AHENTWD (LH-/NE, 1998). ERMHHEAILTIL,
KA LANZ S, KB K O B INTEFS O M A3 K
SLEMA Lz A TPEESN D, T 2 TikEMarEL
DRIBEIZ L S5 RAZHEK (1108 4F) OB % s
E LR AT, RAMEKIZ B A KO 7 a4 A
ZOWTHEmT 5. 512, INTFTICHIRL-FIK
[IBE (Z29F - /NR, 1998) & HBBE AL A V7 5
DOAMNER T FE O (1% - i, 2013) OERE b
T 2 2 LT, KEEEKIZ B B KO 702 A%
TS E B K EOSREIC O Wl T 5.

2. miECALOILTESS
2-1  BIEALILTEEB DAY & REAE KT D
i

RN IL O INTEES IS RTEL & L SR S b, Hi
EMLUOINTEEB X MARD K & 2> TE D, 20RO
KB % BIA H O TWAD (Fig. 1), BIEINIH A I
B LAHRERMHIOWEEL RS, sl oLTERIC
WEVEE &, FERAN K OREDSRRD b, b R [X
FTo% L, WHIMEL/2KOEMESEIT S5
(Fig. 2 D7 L — D). TOKOFEDERIFZH 1353m,
BAZ 1025m ThH A, TEMI & BRI O K%L T
HY, T TE PIRrEMKITEE (Fig. 1 @ NM, Fig. 3b)
& OCHUETHY (Fig. 1 © HM) & IS B Lo KR

T OAMAEHE OfEFHE, m & B AS 33° L ;KT
B/NMIALEM D 27°CTH 5 (&FF - /NE, 1998 @ Fig. 2
ZIR) . FE O 1213 WA T 3k F 2
M (Fig.2 ®S) & HNA. WEIHHOIMING, (LEES
OMEOFEF D IEGE T 2 EEF ORI TH S, wiHEhL
OJFHNE, FLodbfFH & —F L, 0T TR
BN LT 5.

I - NED (1998) 13X 1783 EMEKFIf2 O M2 B 5
Lratsk (5 CEB L OHERD) otk il L TR L7z
FNHITE B &, FENLORRIBISEHE VS,
[REIl), T2, T, T&ill, ThetvE] 2 & LfiEdhn
TWwiz, 22T, BEORLERT L2012 “HE
W LR L &35, RGN, midhliddr &
IVE, HBLEELTW WS i@l w
BILEOMICKE REGHH Y, “EHOR” Lol K
PR B OBIE I LU, INTEROMIZIZE L LD
D, EBHOAOWIEEIET Y, HIEO L) T, #HiL
X 1278w F72, BOJbo AR E
NCTwizbwyitld v, EilEa#Ei s ) sk
D, BiENLE RE L CGREOIARZ LS. [RH
MEZRRCL] R0 DEMILKBEZI] 7 & ORI b RIAMX
Hi A DR 2 WIEZA LA T Y, [RBEH D%/
M) oz MEa ) Lh—y iy 5 ) | EEERLS
NCWb, Z0OLH IZEMOSIKHEBENTH 2 ) D
BN EHFRARNNG. MR ORNE, R DR
20 MR RIS B o o 7V R K B L&
LIEKIZE DB TS S IO SN DEALNR
L. BUE, R OB O I ORI VEHTHM TEE A 5
FHMOREAHEIZHA T THEREINTNEDHATH S (Fig.
3b). HAE, RIHMUOKIIEIZZRIIZ L D IEE A L
ST A (Figs. 3a and 3b), ML EOHEEFROFEME L
0, KEBALENE, AL 2742 ) R Oo Iz
ZIDPHFEL T2 D) DDV R 5.

2-2 PERTEMROEE

THBY (Figs. 3c, 3d and 4b), HJZE (1934) X [HEEE] &
WA CRidk L7z, PERTEMKIRE L, 27 2524 m O
WNTE L Dde s &, Ea~lE X, 2R3 1.1km
T&H 5 (Fig. 1). BIHMUOILTEE T OEOE 134 100
A= MV THAL. HEAFig2) NEPOHEE* AL,
FHHMLTE L D E5E, S A~BROES, 5 FHES R
L KITFFEOE S50 7% ) RV (Fig. 3d). EO T P41
EEHEIROHEREW S 7 /8y b LTWB A, Hil C HHETl
KON AR U 72 BB RE 1 O LTS3 B
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Fig. 3. Photographs showing proximal features of Asama-Maekake Volcano. (a) Aerial photo of the summit area of Asama-
Maekake Volcano seen from the northeast. The area of Fig. 5 is shown by a rectangle., (b) Aerial photo of Kama-yama
seen from the northwest. NM: Nishi-Maekake crater wall, HM : Higashi-Maekake crater wall. White arrow shows the
direction of north. Photos (a) and (b) were taken by Prof. T. Koyaguchi in 2004. Photos (c), (d), (e), (), and (g) are of
the Nishi-Maekake crater wall. (c) Thick layers of the welded pyroclastic rocks at locality A. For details, see section
2-2-1 of the text. A person standing on the cliff indicates the scale., (d) Southern part of the Nishi-Maekake crater wall
seen from locality A. Note that the height of the cliff is decreased southward compared with the assumed height judging
from the level of the upper layers (dotted line)., (¢) A distinct unconformity on the crater wall and the stratified block
hanging against the wall at locality C. For details, see section 2-2-3 of the text., (f) Locality D seen from the northeast.,
(g) Locality D seen from the southeast. For details, see section 2-2-4.

(Fig. 3e and 4c). FRESG OLMIIIEA IS L A HEIED (ISEEH T 5720, REEADEOBEWIZOWTIE, &
FL & (Aramaki, 1963), EEHEIROHEREY X 20 HEfdmr=f  IF - /NEIT (1998) 2 BFE S 7z,

IZHBE L 72RO I b &b e a b s, DITTidi 2-2-1 HEA

FA~E (Fig.5) Oflikx 5. 2B, K CILRIEK M A (Figs. 3c, 4a and 5a) Tl&, EO& EEKH 7.5m
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Fig. 4.

Sketches showing the occurrence of the eruptive products at localities A, B, C, and D on the Nishi-mackake

crater wall. For descriptions, see section 2-2 of the text., (a) Locality A., (b) Locality B. An arrow shows the
unconformity on B2., (¢) Locality C., (d) Locality D. (a), (c), and (d) correspond to photos in Fig. 3¢, 3e, and
3 g, respectively. D~ show the level of samples in this study.

WCREMKDEDOHERE AR D b s (L - AR
1998). Z O akickEmEEE L, TV A =T
UHERE) & RIAMEK B & KB O BT KR
R KRR 2 H B (FFHF - /N, 1998 D LIHES:
B3IBM), S CTAAST VR E L b o,
B AR 72 KIESLE, REO KK S, 4
e LTl L RS, ZomEkiE, Sk B
FH ORI DU EOIHAEY N RIE T 5 Unit-C (ZEH: - /I
R, 1998 @ Fig. 4) L HMT S

FIE 7.5m OHEREW O T AL IE R E XK O 0 4
EALFME Z R T KA A BN (ZHF - NE
1998 @ Fig. 5). #JZE (1934) /UK (1936) I PHATHENM O
BEDRE @ % WA ThhHEEZTH, T (1968)
RCUTORBEART L) 12, BELEZED, HRTHAX
CIRE LK 2 SRR S NG . 2 O KE g I A o0&
WIZED, FhH2S AI~A3 250 5115 (Fig. 4a). Al
WFESH 23m T, BEHICEDNL 2O TRIZAHTH
5. AL TR 6~9m |3 & OHUK AR ET LA 58 %
T5. A2 IEEROE S 23m T, LI THIR
HIHATEEE LR AT A%, i BRI AT R
VA2 OF PRI R R & R R LTI T, 2k

WCHREICER LTS, RERo23) 7TELF L
oKWK HHRY, EREAZFEOEIREZ RS (Fig. 6a).
FLAIAEENICECOPEM TH L. A TR
A2 # B HIRETHLASE D 51575, EiEOIEIX Al O %
MU~k (Fig. 4a). A2 & Al OBEFIIHHNETH 4.
A3 FESH 85m T, &RICHBHEETE L. Hro
B LI TRBE O A2 3 ) 7 L FEE O KK S
5.

2-2-2 HEB

WA B (FHIENMK OB S M OET) TldEHo R
% b B1~B3 75580 H 15 (Figs. 3d and 4b). Bl 13
THUR e FEIRETEE AT L, I R LT 525,
B EEIS R E AT R, m S A & E B A
T BL O EHEAS B E %o T B (Fig 5a). EiE
ZEDOLDNTFRIIAHTH 2205, HiSB TOBI OEE
13 44m (25, B2 13 BLICHA~NEREEAMEL, EiRE
TEO 2 EIZhrn s, HREEIZTHEO T I2T8:E
FTLIEOM» Vb DL, ETREZE IEO R VEFE AT
D 5ND. Fig. 4b DRFNTR L 728840 Tld L iR 25Kl
54T, Fig. 4b QWM TIX THE O - % B3 AYE
BoTwa, B3 F&MIIHERENE L, FEEHT
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Fig. 5.

(a) Panoramic photo of the Nishi-Maekake crater wall. Arrow shows the unconformity described in

section 2—2-2 of the text. The height of the wall is up to 100 meters at locality B. Areas of the sketches in Fig.
4 are also shown., (b) Sketch of the Nishi-Maekake crater wall showing the units described in section 4-1-2 of

the text. This sketch corresponds to Fig. Sa.

Fig. 6. Photographs of the hand specimens. (a) A2 from locality A. Scale: 1cm, (b) D3 from locality D. Scale: 1 cm.

H5.

2-2-3 HiEC

W5 C TIREHDOIRR L Cl~C5 AN 515 (Figs.
3e and 4c). ClIIHAH THARLAHIRET B E T 5. b
FCTIEERERAAT T ClOERAHI S NTEY,
FOREAEEE-> T, C3~C5 HHERFE L T 5 (Fig.
dc). FoME C TIHAKHBEIZT Ny P T ATEOE T
0y 7 IRDERS: C2 A8 % (Fig. 3e). %D LEBIZIZI97
fu@}\ﬁ’b"'ﬁuﬁ;ﬁk%ﬁﬁ\‘”&) 51 (Fig. 4c D C2 L%

EIERAY), T L (LB 2 s RE AT L & L% (Fig. Ta).
C2 DEAHEEINIIBIZ L D R4, T PEIILTRERE O
BN LN, T QINEHEER S CHEE T

L. FERETBIIMEA C2 &% EH VT b (Fig. 4c). &
Kar b AT C2EEFEIRTH Y, SEICHE I

FILTWE, 34l C2oERERMST L L)1Cv
Y My RLTWA (Fig. 4c). C3 I3 E TEIK
IR, KINL F 2555, C4 IEME KA TRUE 70 bl AR
HCTHY, FREEAFET L. C4 I BREE A A
bNA. CSITREETHEELTED, A3 X B3 LA
L7ZEEIRCTH D, EMGET Tl Q22— F > 571 v
7 MR AR L, SR OGN E FECHN R 8 IR S ATRE
5N % (Fig. 8a).
2-2-4 HED
2493 m O = O T I ALE
D#7 % DI~DS 3B 515 (Figs. 3g and 4d). D1 I
ifé THWFEE F MO & KP MO ES S
R i7k$ﬁﬁa> B DA TH 5 (Fig. 4d). RPN
W@Eﬁﬁﬂiﬁlﬁ'}jm AR ICETEOTEAZA L L, L

THHED T, HH
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1E 7~26cmfEETH A%, T EBIE 1~Eem Dl 2>\ ALK
HiFl L 72 5> T\ B (Fig. 7b). A WHCIRETERIL T 7Tk
CIAENCBERE L T B (Fig 4d). D2 1380 C, BV AE
IRFEEASSEE T 4. D2 & D3 OBEFIIIEF ICHE TH
5. D3 XEGVEUEMEE R R L, R O DS IEE )
2L 3 5. D3 &% B HREEAEH S I A S
%. D3 OFENE, FEARAT — )V TIRERIIREOT
BT &R R L L- B D550 H 1L (Fig. 6b).
D4 ZIEBEHE DKW A S, RIS L
. Fig. 4d ® @ (D3) £ @ (D1) O FAEHIRAME K O
WO A RS (%2 - /NEIT, 1998 O Fig. 5).
Fig. 4d ® O~® (D1,D2, B LU D3) OilkHIvFhd
SHIMEE T CRUE T, S OVIENEYI RO 5N b
(Figs. 8c and 8e). fi2:IEMERE TAY—ThHY, M
FEhA—5 X7 Ay 7R RIS E D H 5 (Fig. 8b).
F WA AT LI LIERED 5115 (Figs. 8b~8e).

2-2-5 HIAE

THRTHMK IBE DR T, 3 — MIROTATRT# A LD
BEHRMO/MIFEHE R Y LT3 (Fig. 9¢). ¥ — MR
DOEDOHHGZ & 72 5 M E Tld, B8 CRBANZ2 A RIRE
HOFET HE K 10m O (BE1) ORIIHAS, 25 2440
m DOKOAFGD S T HNER AR 50m (b7 o THIET
5. COMOEBHIL, HEE#HELZRTE2ICLD
EbHILT\Ww5b (Fig. 9¢).

2-3  wiEERILEE

WM F Tldy— PROBEKEERES T2
FI~F4 O 4 B3R E T % (Figs. 9b and 9d). A FtEIEIX
25m P E®H A, Fl & F3DTE V. Wi REghasr 2
L, BRHEORBERIP~HEZTHL. FBIEZ0 LD
F4 L0 QEMGEDE C, BB CHIRETS 5T 5.

o G TR KO BRSO TS, WEF
EHL L 2R O B KIS B AERD S5 (Figs.
7c,7d, and 9d). E25 G2, Gl D2 ZhIF SN, G2 D
FDSERE ORREEA T (Fig. 7). G IZRATME K O H
WOLFHE Z RS Z LRSI NTCND (- DR
[, 1998 @ Fig. 5).

2-4 FkOEE

FZILOKOABEIZOWTIE, - /NRET (1998) DRI
OEHEZUTIZFE LD L. KOABEIIEHOENZL) T
T s, FREKIEEE O Unit-A B X OF Unit-B, KILKR K
A% £ &4 5 Unit-C I 515 (Fig. 7f). Unit-A
B LU Unit-B 2T 52 K5O IE, #% CHIKE
~IRf AR L, MHIRETEASET 505, FBoBEREI
BHETIER L, FRBOR EBIIRBOLTH D (Fig Tg).
Unit-A O EHIZEAEEPED SN L. Unit-B LS5
\Z {225 Ba, Bb, B &1 Be M4 S5 (Fig. 7).

Ba 1 5~6 MOE S B m OFEM KA, S A, Bb I
JBIEDIEC, B R D OO A R A T
L ZEPOHE—OBHIEM L EZ S5ND. Be 3Rl ®n
DAL L 72 KW 5 B % G ORE DRV, &
HICHEREEDS R SN S, Unit-C 13V — X7 K %
Fl L, BB L. P g e RO TR
HOSEST W EE GBS 1 k5. Fig Te
1 2007 SFE OALTHHIK IFE DR Tdh 5. 2004 41
KOB A% L Fe>TH Y, HARZ KA L KILIK
A Unit-C Ofg LEZ I L T 5. 22t - /NET (1998)
DFEFHD & 912, Unit-C (R LIED 7 )V 71 2 50
KEEETHEBOBY B LIZL > TR INIzEEZ
bhb.

I NEE (1998) 1, KIIBEREE O 9 B Unit-B %
KIS K OHEFREY LR L 72, Unit-B - Unit-C B O R
AR L D $ <, Unit-B - Unit-A [0 =5 AR
DOBEBELY RN £, R TEILDHHL LY
DR o/ L AR ILERDLR L b FIFE L 22
EDFIL O TR TH S, FHELVEERKELY T Ba
O ALz, JEuv Bb 25H A & v ) SO E L, K
W OBET - HERASBIEN 2 b D2 6 # I 7% b O~
L2 ERRT. COEMELOMAD, EHREICS
i 5 % BT KISEREY O T A O JE i - 72 a8 A
fLEMERT LT N, BTEAZLL LY T T
== FREIC, KR TI KR AT HERE L C
K2 L7z &% 2 51T\ % (Yasui and Koyaguchi,
2004).

3. BWEBEHINT S - (UIAEHELRDOEE

EHARBEALTE, KRBBLZ IR HELC X DB S
R EEROBRE S VT SR, 0 KIED R EDS
L BEEEN S (Aramaki, 1963 %2 &), =G - i (2013)
Kiﬂ@lE%@%ﬁﬁyuﬁnoﬁ~4ﬁ$ﬁuﬁﬁb
ZEPEIL (kEe) (0, flrlg, =V RBROKEES
V—"7) &, BXZ3J7~2 JFERNIIEE L 7240 kil
A, IR 24,000 ERTIZA U7z EHfEE S
NTnsd AR - AR 1995). 22Tl BEAI VTS
Jbi (Fig. 3a) DA EE (Fig. 10a) O EHIZ BT,
TEE TN — T EAREEEITHEH KO Y25 H
5.

MERHE B o B V7 5 B2, KL o
HAIE S 70m L2 72 o THT A (Fig. 10b). Hi
BXLOWTES A S BT AT &, BEfHEoRET 54
SHME ST I HE N TV B DA FER SN S (Fig. 10a).
RRYE A V77 BEIC R T A Y3 G - il (2013) 12
IVFLLRBENTBY, ZOEMIUTOLHICF
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Fig. 7. Photographs showing proximal features of Asama-Maekake Volcano. (a) Stratified welded pyroclastic rock of C2 at
locality C., (b) Platy joints observed in D1 at locality D and its close-up view with a 33-cm-long hammer for scale., (c)
Reddish brown welded pyroclastic rock exposed on the southeastern upper flank of Mackake-yama at locality G., (d)
Close-up of the strongly welded part at locality G. Scale: 39 cm., (e) Crater rim of Kama-yama taken in 2007. The
section of Unit-C can be seen. The surface of the crater rim is covered by the deposit of the 2004 eruption., (f) Section of
the crater wall of Kama-yama. Unit boundaries are indicated by white dotted lines., (g) Boundary between Unit-A and
Unit-B on the northern crater wall of Kama-yama is shown by a white dotted line.
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Photomicrographs of the welded pyroclastic rocks. (a)~(e): Nishi-Maekake crater wall. (f): Sennin-iwa., (a) C2 of

locality C., (b) @ in Fig. 4d. D3., (c) @ in Fig. 4d. D2., (d) ® in Fig. 4d. D1., (e) @ in Fig. 4d. D1., (f) Eutaxitic
texture of upper Sennin-iwa. Photomicrographs (c)~ (h) were taken in plane-polarized light. Some of the broken

surfaces on the plagioclase are indicated by arrows.

Loos.

N EER T 5 BB 7 5 AG KA B (Sio, &7
B 62.6~63.8wt%) &, TSI T HNILABEEE
MBS NS (Fig. 10b). ERNKEREITWT NS BE T
FEARETHATEEE L, SR 20 AR NS DML E R T

BT

REFRAL L 72 B P ICEIREOER L~ AR LN, %

LA RERYEA L 5 (Fig 10c). BEHIE, BEMiE T T
=X TTA IHMERL, ER LT ARRS
= OW T IRES SR 12 R0 5 S (Fig. 8. KIS
BRI, RO TREICZLL, HAERKLTYL.
KIS & R KIS L oMl ch b, F
7o TR L OB KR T O BRI S IEEE 0k
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Kama-yama

Fig. 9. Photographs of the upper slope of Maekake-yama. (a) Aerial photo of the northwestern side and Nishi-
maekake crater wall. The slope of Kama-yama is seen on the left. M: Maekake-yama, K: Kama-yama., (b)
Southern upper slope just below the crater rim looking up from the SSE flank (Ohinata)., (¢) Locality E looking up
from the southern flank (Sekison-san)., (d) Localities F and G looking up from the southern flank (Sekison-san).

DX CETEABA D 5 (Fig. 10d D A7 — )V DiE
), ZoOBAImFEREES (Fig 10e DXy OfLiE) %
BT, EEOEREA LERICELT 5.

4. E =

4-1 BIEMKL - RIZHEXICH T B RBEERE

4-1-1 K{ZERIZH T 32 KODEEOHFEL

Z 2 CIEINTER O #IE 2 KR 3 & O MAlEHRT 12 A &
NAERYOREIRD S, FAEKIZ BT 5 INTHER O #TE
BALIZDOWTE 2 5. SIKIEED Unit-A O _F i &
i, REBEALE O “E5R8 I oS 2 RTEEZLN
5. BINOWHGE E8 2 FTHOHIZIIHE (Fig. 1 O X-Y
WPt 12, e & B KRB OBEY) (Unit-B) DI &
7R L7z Unit-B OHER 225 L51< &, REA LR
OWIEDHEETE S, FIWKOEETIE Unit-C O & 9 7%
TV =T CHEREYI L, Unit-A & Unit-B & O RIZIZ R
57wy, Unit-A 13 Unit-B & B2 RS KIS O RER %
ART 728, Unit-A V&R LLET O KB 72 KA D
EMTHDHEEZSNDL, JLBIKCEETI Unit-A O L

TN IAEER LSS (Fig. 7g). Unit-A O T )i
ZEHEOBTEIC L D A2 vy BIRES T Unit-A % HF5E
OWERIZHHEAHT 5 2 21X TE RV, B ZRIEE )
ik, RIGMA (1128 4F) 2 RAZHEK (1108 4F) H3EH
WZHND, WFRIZL T, REBAKEBZOKIE,%
DEPoLDER LD, RIFBK LR EER DA
M D iEP o720 HRREROER LR TH 5.
WP (225 - /N2, 1998) O JFHUIE & il
HHLLERE OBRE A TH L. ZIlNd Fig. 1 OB % H
NRTRe WPA% a1 LR 5 AN URVAY | 22N 07 e M < = A N < ¥
§ % KK O FiG KIS O 550 (Fig. 1) 1@ 1ho s
258 670m OFPHIZIES D, ZILo P TILER O
% (Fig. 1 D MG) "2 O# 670m I2H 725, FE670m
DAt oo Vi 4K TUBE 0t pfi A CHE R B K o0 BT K
HEREWIDSZRD SN DS, ZDORERIZILEE & RO RIkD
FVWETEATHY, HEIELTwiwv, B OES
2300m i %O LRI b IEE#E OB T BA 2SR AT
BT 5 (Fig. 1). ool &kl REFAKTIE
ZILHO LD S K 670 m O FEFAZIERS K AT &
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Fig. 10. Photographs of outcrops around Sennin-iwa. (a) Northern end of the collapsed caldera of Kurofu Volcano seen
from Maekake-yama. The stratified section of the welded pyroclastic rock around Sennin-iwa is recognized., (b) Overall
view of the outcrop around Sennin-iwa. A square shows the locality of (d), (c) Example of the densely welded part.
Lenticular dark-gray fiamme can be observed in the reddish brown matrix. Scale: 17.5cm., (d) Uppermost welded
pyroclastic rock. Non-welded pumice is seen immediately below the scale. Scale: 17.5 cm., (e) Close-up of (d). The
degree of welding changes upward from non-welded pumice to the densely welded part. Scale: 14 cm.

NzbDEALND. IWE 25, dekpon) 7K RO IZkE idas

WA E LD JFEHIE & Al o KR & OBIfR % AT A 19 (Figs. 1 and 2). ArEHLOSMIENT O % @it 5 —
5. ZIMOER % 2 58 L 2o/ Eoo ) 7 (Fig.  Yi2&5E, WRIHEMKIIBEO SN 72 2 605~ HE H T
1 O X-Y B & 0 ) ok BdaiEhiio KOEANIC Blofi iz S w2 MR 2 =35, EhLAbciddy



120 ZIEA -

2L D ZILICE D (Fig. D). WATEMIEEO T 20 &
2 A CORATENC 22 CoRr LA MIEHR <1, K
TR DKW O R AL 12 HRTIEF IR
SF D, SMUFHE CIERIALIBEO B < Fhg 1A
SNEDOHRTHLOT, WL, ERIZ»T TOFH#
I MIEHE T, R LRTO FHIEA R 72 T B
LEZbND.

THRTHMK I TBED S MAAHE 13 & s 72 FIEETR 0 S i <
Y= xR, #30°OFHE (Fig. 9a) 2R 7 200m |2
blzoTHOIL (Fig. ). WHHTHENAK R TIZE WS K
VA AROND. INHDZ Ehs, Dk & HTi#HL
INTHES O VG 7GRS 0 LD KR Tdh 5 L 2
55, Fig. 2 Lo ek &5 &, THRi#h A OEEYL
> PEARI AR O &5 i oo = & BRI O £ 25
T4, ZTTIERIC “a KiFE” EIFRZ L LT,

WIZ Fig. 2 O BIZHLE & 5 & VERTENK OB L
ORI VER 1042m DA 2 (Fig. 2 OM
WD), EEENY R RDE, BEPLETLH
L VEHTHNK TBETE )5 C o KB R O S & #5835
ThabbakKEEOFFEZY) > T2 (Fig. 2). £728
MEBEFELT, v 2HLE T ZHEEN 1km OFANKINR
WNORMIZHET 5 (Fig. 2). 2@y i, Eai#s L O
BB AERAZH O E L 3L, mEHlokd
T T OFMUFHE O (Fig. 2 0 S) D5 D& iR
DML SHANTH 5.

DLk Xy aishil B o KELRIE, B &y oL E T
BEBIORREHE LT, FREMIEIHE L RS 1k
EWVH IR AR TE S, E2a, B v IXIZIEA—D
W HDZENS (Fig2), a, B, v Z bk LzHEH
BLOMREAED B ST, EEICMET 5 KB K7
EBXOKOMBEZER L 722 EPTEINS.

Aramaki (1963) (Z R OB OB 1km?
ERAELY, KEO~ 7 < WEHBICILTES S RRiZ L7z &
Rz Tz W OB G KGR XL B Ou T AL
HY, FHeOBEEEIIKRE S BhoThd Lzwv, L
PLADS, BETHYEO~ 7 L -#I1I21,
TR Lo~ 7~ E D O LA LR 28 LA
Nh. CORDYIEE DD THEIHET L
FERANCINTEE A% S 5 2 I3 ALNS. kil X
I ZRTBNL O I LTEE L A R M IE T d 2 W R %
D, KEEROT FHAL D £\ 2 E1d, ILTEHR AR A —
WA Lo CTidZe <, Bl L k) Rsniz2k
ZRET 5.

4-1-2 RN _EER DT &R A REE DREE

THRTHMK BT, EH OBV L Y o=y *
DSBS A, KIOBE TR BT 5 Z &3 TES

e )

(Fig. 5b). 3, Al, Bl B XU CLITMHERIRETELASS
FETLRERE T, T A SR C F CIRITEEN
WIS N D, I Unit-1 EIFR (Fig. 5b). &8, H
HD O D2 RHEE D EL b EMAELS A, #i Cc~D
M CHEFMEARETH 5 7200, BEFLTld 2 1198 Unit-1
THAENPIEIAHTH 5.

WA DA, REMBESREET LTS, B
DEFVEHPOEY, AEEFIZEL. % Unit-2 &
F5. Unit2 13% L DB, 2% ) SHOHEREHA ) 5k
B, FHREHEIISAEE 2o, &fEe LTd—0
HHHATHDHEEZOND. ZOZ LIZHEERR
WIZEZHDOBOHER N H > 722 L 2R IBL TWAD,
Unit-2 ($H855 A OB L) 250 m A1 T, HifiB T
IR 5N\ (Fig. 5b). —f, Hifi ¢ TKRIOBEIZT
Ny T B C2ULTTERIC M ED TS E L, EIILER
AR, ERCAREERICE W) EIRERL,
HADA2 OEREILET S L5 Unit2 TH D &
WL 72 (Unit-2). H15 C O Unit-2 122 W Tld, AREio
BlCcmlkR G,

Unit-3 (&, BIEOKTFZARE LSOO, HiffE »
ST A O E T, PERTHMRE T BN 12 BB
&M% (Fig. 5b). B2, C4, D3, XU E2 %" Unit-3 (24
ML, BME3OCEERPREINTEDI= Y
MBS 2 20 HWS 2 S h - 72, Unit-3 1, Mol
C Tl Unit-1 O L 2SH] 5 - AN AT % TV (Figs. 4e
and 5b), FEHCHANCMEFCIEL &2 5. —77 Unit-3 (£, Hb
HB~CHTRBAOSNLZ VTGS L. T-HAB
MmO HNEL 2D, M A TIERD SN (Fig
5b).

PURTHMKTBE D H A2 A 6 2 IR O KR 5 &
7% k&% Unit-4 £ 3 %. A3, B3, C5, 3 £ UF D4 %% Unit-
AUZAIY L, VRN OEE TS A 225 /T D IcBw»
THEFMIZE SN A (Fig. 5b). Unit-4 1335 B~C [T
W EE S 5. M F SN G O EfE (F4 &
G2) bEAHIIC Unit-4 IZH1S S 2 W REMED S 5

VERTHMK CTEE T Unit-1 ORBIEFR K E W &9 5,
4-1-1 THESE L 72 o KO FHIZIZE W Unit-1 12X -
TR EN TS ERLNE, DF D Unit-l b725
L 72MEKAS, AL BRSOV 2 HE T 2 o KR %I
BL7zbDEAHRbND, HH B T Unit-1 OFE S RK
ThHDIL, fiE SNzttt (Fig.2 @ o) ISR b
WehEEZLND, 4-1-1 XV, a KRR SR
TofIS, B R E L7zTE OG- U CHFHEA
BEATZRE S 1726 L v, Unit-2 (30T ¢ TREIBEIZ T
Ny T AL THRBID A (Figs. 3b, 3d, 3e, 4c and Sa),
ZOMALD K IEETILFRSD 517\~ (Figs. 3b and 5a).
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Table 1.
of Maekake-yama and correlative layers at each local-
ity described in this study. The estimated sources of
each unit are also shown.

Summary of units consisting of the upper slope

Unit Correlative Iayers ateach |Estimated
locality source

1 A1,B1,C1, D2? E1? o

2 A2, C2 B

3 B2, C4, D3, E2, F3?, G1 Y

4 A3, B3,C5, D4, F4?, G2? 14

AL C O C2 13 Unit-2 OB Td V), Unit-2 2B L L
7oL RRT. I o Kk BRSO, Unit-1 28
T 2 KO T Ny T 5 IET Unit-2 23R L C
G WAL 72, S HICKEDN D - 72 L TIUTFAN
DKL 4-1-1 D L Dy L E T L MBI OMREST
MEND70, THUTHIST 2Rz SH 5. PHRT#EK
[TBET Unit-3 13 #05 C~E B CTIE L, #iA B A 5471
P CTHLS D, Tl y 2L L7KIEWET %
2 UL, M C~E M2 T, Ml B e oduhid
y S (Fig. 2) S & THATE S, 2% v Kikk
HIRTHMUECE S 2 L T b E A SN D. Unit-4 OFf
FIIARHTH LD, y IEWHILE F R G OERBHOREIX
ERELTWAD, BN 72 TE RN B TR IRARS
T, BELHEG. oI M5, Unit-4 EEEH Ly 2
Bk A ietkaEmvy. D EIOR Lz =y M E S
DIFH L OHEEE L OBIFRIE Table 1 O X HI2F &
HHEN5.

4-1-3 K{ZEXOARDEETOEX

PEX Y, REBATIE, KILEEAOLEE O Kt
WIRET - MR L I, o ToRe R, Fa0%EY
2MOMENH -7 LB EZONDL. FENE YT
TO—=2L L TUTOL) BKRKOEHETOILAEEZ S
CENTED: O MG @ (Fig. 2) 525 @ Unit-1 OREK
Lo KRR, @B 2Lt T 5HE, @B 250
Unit-2 DK E B KW EOTER, @ v &l & 3 5 [k
Gy 5O Unit-3 BL U 4 DK E v KiEEDTEE

7oL AOIZBE LT, #14 D O D2 i Unit-1 1265
DLUEEMED B DAY, BEFSCIEARHTH S, KIZ Unit-1
TH D4, DI IZ@OGEIEZ Unit-1 DR 254 U C
T L 72 IEWE 7 0y 7 b Ltz v, BEMEE T Cldmk
PRS2 &, BRI ETh D EEZSND (Fig
8e). D1 O KNI~ DfEEHS (Fig. 4d), LA E )V
T4 RHEERLTCOLTERELH L. T 20RE
(1934 1&, ToHGIEEFOBEZ MR L AIRTH S
EEZ B OMEDERSLE, —RERD LI
WZ 5D, K=y b OFIREEASTERE ) AN AHA—3k

L7zbDE Rz 5205 (Fig 3), 22 TIEERTIE
HWEHWT L7, HE D O DI OHEKIZOWTIESH S
SICHET 2D B,

F 72 LRL o 7 0 A CIE B R A S S O AT TS
HIIRE L7 2 EHHESNEA, T oM, HiEh
12 460 m (a-y FIOHEE) 13 2MHE L 22 AR K7
W L2 EEE L 5. mihls £ OF oK OEAH Y
HE LR ERTZ2 Tl i, BEOEILKIE
AR EST 2 AP RSN 8605 25 (Fl21E
Fig. 2, S E L HBEEE, 1983). bz &id, &b
TR TO~ 7 Wi R D 5 VI KEOTIRAH TG I
THERKTHEZLE2RTOLL LNV, HDH W
X, BIRKROKBENT A7 5~ 7~ OAFLEIRERZAL
BHolz b VHMRELZET SN2, HEEN TR
SOTRESEL LFT A2 BIRFEFRIIALN V. KEDOE
KOALSLT, RO L) HEHDMET L UEIH L.

JEHE O IIE TR KD EOBABEEN AT 5
B, MG IS Lo KB RERR LN 2 L s, &
K EO—HARDLb0EEZSNTVD (5
16 - A, 2006). ZO O KRB ILRAMLAES & 1l
WELEDLDNCEESRHTH L. BAROGHEKILO KT
T 14 FB B 2 G5 KI5 O 53 A #iFH 1L 500~1100
m T, < D% 600m A THL (I, 2006). Ki-
MR TIE B A2 1km 282 2 KO KO %2 Bk
Lizeabi, Eio7at 2@0®TIX, %< ok
WIASKIAAICHERE L 72 L2 S s, L LVEMI & B <
& MERE ML LD 500m DoEiEETHNLOSMEl#HE C
5720 (Fig. 2), BIHMUOAMIFEIZ b 227 D O K
WOKFENRHob DA LNL. T -TURTHMKIIBED
Wi C ORES L MEM, Mk E F CIEBIENICK
V. 2oz ki, Tat AQD R o K EOFH
OYMAIEHT L 2 CONTRIBFEDOEFT L 2, Tt R
@D KEFZ Unit-2 O — #5012 2 2 & 4~ H
L7zo»d L, M4 B OF ) Tl Unit-3 @
FARaAHI ST B (Fig. 4b © B2 DKL) . HiT
E, F, GIZBWTLHEMAKIEORHAE LTS, i
SO &k, K OAMEIEHR % T 278 > 7o K
EAEFHE ETOEDREEICL VHAIL LT, —&as
FETHNRT LA L ARET 5. oA ERILN
FPNILIE R~ T L 72 B K Cd 5 2 & D5
ENTWD (@G - i, 2006). D EA Sk, wi#hLoRE
R PEHIFHE C RS KB DT T (FLBh A <o K
W) TR ENDL 20, RIEKOIFEO R &
AEENL o K RO AR EZH S 2223 5 2 L3
BOBEDO—DOTH 5.
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42 BHBEEBEHILTS - WABMEOLBEHERL

7=3EE)

A NERE SR 71V 7 5 BETld 5 O IS KA T
MWEEST10m P LiZbhb/zo TEAMIZHR L TWwWa. &
16 - Ml (2008) 12 L 4UE, IS DB AIEEREOSEL
i A B AN ke S v/ NY (R AR D o) =10
IS TR 7 ORI 2 7R 350 D 720
SNV ENS, TS IE—HO K T I A
PR R L7z KB TH D e 2 b A, BEOGHIE
MDBDENDLZ L h, #0) R LUKBERIREE /-2
EDTRIBEND. KA DOTRGIRILDZE LW &R, il
A LT ERIE, ML ild o722 &%
RLTWA, T (1968) 1%, VT T EEH &AL 7~
% LHRBIEMREICE 2 b0 LE 272 KGR
LW ETIC Lo TRELSRDNTVE S LS, A
T BEH SAMUGHE L2 [0 > T o — NIRRT
ARG A BT (Fig. 10a) 225, ALAAERE EERIE, K
MEOERE THLEALNS. 3FETRLUAERE, %
1K IIBED Unit-Ba &S 2. 2 F ) K25 O
T, Wik e 7)) = — 3 WEKIZ X 5 T Unit-Ba %
TR 2 £ O e flitgkhs, MNARHEOBEHEIIZONTD
b ThH. W R TR T A RE AR K~ b
BEZLLTwbizw, 7)) =—RNEKOEYTH L LE
ZHN5.

S (1968) 1, AAE B0 R OTH AT CES
PR FE DBETERAOICOWTHRANR, O8O T ¥
YA D AAINEORSEEIEARE (BP) O A &
L5 L ERL, WHEDHILE NS HeMEZ R L
7z. BP OBH O e b Mk L, 2L B el Akl
DO B LY FIZD s (G - b, 2008).
BAEEAEICIEE D= I (BP-1~BP-7) 2% 1)
ISR EIB R N OB A S, BP-4 & BP-5 DHIC
HHEEES R & 72 L B2 5NTWD (AR - AR, 1995
2003). LLEZEZGbEDE, KB IMEREOR
oM KkbTiE, 71 == K& KR T oK
FRBA RIS 2 £ 9 RIGEHITTbLCnizb Dk
EZHNA.

4-3 BIBEIAREE ZOSHEM

Zl, gL EE, LS BEiZvwshd 7)) ==K
W e ) KK TR U 72 K T 1), 3ERRY
(A L7 K d, o ) @G - 2 (2006) O [T
Kighr] ThrEEBZLND, FINTPEDN 670m O
KEMHIE O/ N O KW ET, KB OB L O
KEVEPIZINE > TV 2555, Ll R K2 581 H
LCwh, ZILOKOBIEEHTOEEH,L L, Ho
2 FHN AR LISV b D EASNS. —T, B

e )

B HREBMHO KO KIET, PRt b 2o
DOBREMIEAEE L CRBEOXI IR Z R L T b & A
515, PRI IIEED Unit-1 1, Z111KTEED Unit-A
R Unit-B O X H IZHEMGEAE <, Bl LIciwe
ZHNDAY, Unit-3 % 4 1ZRem0 EHEESNL. 20
CEF4-1-3 TEAL I DI, RO HL)sH
—ThPolzl L amET 4, INEAEIE LA RS
T DIFEALERZ L EDTWRWD, B KSR
%920 BECHMINZAERET B (Fig. 10a) & & 005, KD
HE 2 & BT COIMARHE O —F IS RTIE T 5 & A
NS, A B, Sl BER R L B CRigE
SNAHBENIA, WL S OEEEDSE D D & &
SNAD, BREEIIG v, F ik LR RS K s
J& ORI NLIFERE O T AE A S L. L~
Mo TIEER 2 5 ERE~ & @HIZEILT 5 720,
R OMBN L, X0 EF~FE L Cam LAk
HET L7208, B & &b ISHEOR TS5 L9
o7z EDIRIEENS.

R CTIEA 15 BE R DUA O i 12 K 2 ok
(Unit-Bb, Be) 25J% L, Unit-Ba Z K L7z ABN D
REHDRIOBA % &0 Th 4 HRERECE IO
WAHET L7256 L\ (Yasui and Koyaguchi, 2004). — /7,
4-1 DR LY, FRAWKTIE, KF IR & Fak % i
DIRLTREDKIEEAHE L7726 L. IHEOHERY 2
DL L O KRB T RA OB AR 5NE 2k
M0, R TR IR b7z o TR
WK L 72 DERBIND.

Ll L7z 3 EFIC DOV TE, Sl LTk
WCRENKITEENKIEIE T D o 72 & v ) g s b
Th. 3HBIOKTICA SN D EIRDZHEE, K
EOEZH2RTWaEh0E:, $2bbEEHLo K
MOEDOWHEIZ X Db DERLND. LI LEDS, Zif
(2006) A3 L 72 & 912, K O HEREY, O M iy ik
R KB OHERETREE, HEFE O WFM 7 EOEFZOMAE
DEIZE > TOERICEHUEDSE LTV L) TH 5.

5. % & &

1) &1, wiEhl S, AAE BRI B W TR LN DK
FHEEEAHIE, ENENEREIIEEOREP SR L. T
BB R 0 KW I & £ ) KT S 7z
BRI TH D EEZOND.

2) TN 3HFUIIRBRTOEEG R EREOEE
BALOM 7% EOREIRODE DD Y, 8IS L 72 Wi o
HHLL2 S OREEOEC IR, KW OHERZ R
KOBBEDENG SN T VDS L,

3) HliZ FEM R o £ 1cx L ¢, ardhil L
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ZEHOKBRRLETRAOZ=y M 3L 7256 &, kI
VEFETIRKIEEIE & i i DB Lz Ao b 2k
5, RFBKIZILREYIC bz - TRBISHkGE L 72 5
L
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