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Pf#k & L 7 F1%, JuM b ez E 3 % r ALY 25 km,

WG 18 kmDEINRAWD HANT 5 TH 5. Z OFEEH
LT TIN5
Z D S B9 i1 O Rl 4 KR A (LUT, Pl 4 15 k)
i, R TENCR RO KUK TH 5. KR
Dbk 4 K HERT O oA, HERR T S, BE, &K
BERRIE - ARORE, BA RS 5 m S0 Bl ik 4 AR IS
EORKEELRE#EDELDEDTH .
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2.1 BagR 7 )L T 7 JEA O HA R R OV s H

BiTsE 77 L 7 7 ORLE S % B U s i e 7 T~ 28 Ui
DKM P ILS HDN TS, k%#t%ﬁ@ﬁ%#
5 HEREP Al L, B, U7 LRkl
KIAEFIL, kil7ay b aEARLTw5S. £72, JUl%E
HVG BRI 3 % BN S R (A, 1979) 12i%, kil 7

Ty b BN I > TR, A, UL, PR,

Tl 7 20 & WKl FIL S PER AN BF LT B
(1K)

FRrER LN H I TS, Hﬁﬂw?ﬁu%ﬁﬂﬁfékﬂ&
Ahﬁ@%mﬁﬁb b%ibfné h%AMﬁﬁ@%
RHALT T 5 i, RS2 (1.0 Ma) & Sl AR
(0. 85 Ma) NE;EH L 7= (Kamata, 1989 ; $itHIE A,
itmEMAﬂF®6hh BAEIEA,, 1988 ; BT -
1991) K LT AR FT AR (0.15 Ma) T HRITIACHE
W (0.11 Ma), AHIAK#ER (0.054 Ma) UNEFIZ 2, 1977 5
FEEIZ 2, 1998 5 B - WP, 2015) B EDHILT 7 & fE
bR OHBEOKIFROEH LMo T s,

Do 1A AR AL R O FEAR O R OVK ISR ], S Y2, 2 BT i
FRAILOWECAIR B 1, AR5 A lX 3 Bl 4 A o9 A
X, [ KK AT 4 PEE 3 KA | CNE Y 5
728, 1RIFFE—DEH L &N T W5,

X2 F TS 4O KB ERE K 23 54 L,

1994) .
$ifH,

7 Pl sk 4 KW HERE Y 9 AR X

EYRERE T - e HE " - IR T

At HH =

TRMERT

2.2 Pul#EE A LT 5 OWEAGEETE

BgR A, SN SBIc A& 3 A RO AL 7 T kil
Th5. FEEALT 7 OB A LT 7R, BEALR 25
km, HPE5918 km, IHE300~700mTH D, EAEHRAM
DKREZEFES. LT 7 ONANITHER CHIRE X 7z
S H LT FIEAIAAY, T OHRRERIZIEHEPGIED S
BANT FHRICKOTERE (DT, FIvk O R 286 5.
JOKO R, BUE & WG A G E) & 45 0 B H iE DI
2, WL D 0EHtOFKINREELEKLFETDH B
CUNEF - P53, 1985). AT, PIEEA LT 5 & ZhIfE
5 rp g KO Fe A BT iRk & FRFR L, 4010 KBTI R
KIS K o TIBE & 72 R v VT3t B OV B v 3 2 B ek 77 v
7T LR,

B AL, R LFRRA A ) 4R F b)Y
L EDTIH VY ILHRITE A CNEFIEA, 1977 5 /N - D,
1983 7 &), Bulg LRI oA LB g Al & 0 v o Jebr
BRAILEFH N, 1965) %, Bilgk kil & Rk Ju KL
5 E DKL &I IHREIC SR 2 R A R T

BRI, #0R U KB & Bt U, BIED R
AT 7RI L 72, NIFIZ2 (1977) 13, FBICEESE 2R
1% B F o QWA E) % WY A 2 L7 LR,
BT i A LU TR RRASE 2 KRR 2 B 9 B “TE K A & L7 3
Alp 5722 L EWE 2L, ThEROEKY A4 2L T
W U 72 KIERHERE ) & i T S RiTgR 1, Bil#k2, Pi#k3,
BT A 4 N FRHERI Y L0 A 75, AREGS Tld 2 6 D RHIf
KEEFKZ, CHUESET T 7 7088 &0 T, Fl
BR1MEA, PfR2 Mk, BaIBR3 MK, PlRR4ME K EIER T &
&35, BTkl 2 KIBERHERIE, AT I bk k%
20 ~ 30 kmZE THAMAMRTE 5. Plfk3 KimHERE I
2 B4 KIROER L LT, “Aso-4 kFri” UNEFIE2, 1977 5
INEP - Y530, 1985 75 &) R “PiliR—4 KT (SHHED, 19825 2
E2, 19884 &) VWS RN INE THibRTE 22, KFHIC
K 2 AR LR SRR 4 ALK & W R (TENE A, 19853 W] -
Bk, 2003 L), KilHH—ShToiun, T, EEEs

(2015) 75 & L [RIBRIZ, “PiI#f4 AR &0 5 Rid e v 5. BilgRl, 2,
3 ki & & [Rlbk iuﬂﬂ‘é
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#1 HREB LN O HVE RS X, Miyagi et al. (2023) % —FBEIE. 20 i3 1 HAY — 4L ZHEXIV2 GERITHVE AR A £ v 4 —,
2022) % fEiig{b U TR,

Fig. 1 Schematic geologic map of central Kyushu. Partly modified from Miyagi et al. (2023). Geologic map is simplified from
Seamless digital geological map of Japan V2, 1: 200,000 (Geological Survey of Japan, 2022). (Link: English Version)



JUNHFIZ F ¢, PR 4 KFRFHE R I3 R LS R S R0
IMEARNZ 546 5. 25 ORBBUAIFRE K DORIZIE,
KB RRFE K & 013 INEB B T KRR R0 WS % o
T HWENFEE A S TS UNEFIED, 1977 5 BATIED,
2022).

Bl ok LI H P D R e D B & B2 XN & D F L ¥ 7e.
PTARKILI O e DI WS, BTEE S L7 5 R 3 A1 8
%8928 ARG L 22 EREE T H 5. BRI
HIRE T, fhoBER AL & RS, Seb gk L
IZHRTT7 LA ) LRICEODESLFHR A D2 en b
bgf IO & Ak dh 5, HINES IS TR A&
A TRIER 1 RIERHERSNC B DI 5 (HSIE2, 2017).

Pk 1 WK 27 AT (BAARIE 2>, 1991) IZF8 4 L 7=l
ERKILIR YO KHUBLK RIS K TH 5. 7 OHERIP O FIR
IR TEAREZMES ONFIEA, 1977). HEE
(2017) 1%, BTk 1 W AHERS & T A22 & TR 1P BT AAHE
R, PTgE LARRHERI O FHTH B 74 4 MED
BR 1A KBERHERD, PR 1 AR O ZRE B RIS - D
Bl 1B AR HERTYIZ X 95 U 7=,

BT 1 WA & BTaR 2 K DRI, VAR (BTRR 2/1 15 45)
R W T A EE (FT#R2/1 7 7 7 1) OB 2R RIS T,
BIAR2/ W2, H L T B0 0 BRIV 5 N IE 2,
1wﬂ,ﬁ»??%ﬁwﬁvﬁﬁﬁﬁw%E@®%E%%
UNEF - 3, 1983), # V5 7 BT 0 S (0
EA, 2021) DIEAH, AT T WS CIERFAIES 05 -/~
B, 1969) AHI5 T\ D, 2R U< #ILT 75O
SRS Z DI HEN Vi i A 0T & 7 (0 - /N,
1969). F#k2/1 7 7 5 B, NBFIEAD (1977) 122 DAL
MR EN TV 256 A& P I3 S h Tk,

Bl gk 2 WEEKUR9 14 5 AR (RR AR IE 22, 1991) IZFEE L 72,
Z OWEHINT T 5 Bl 2 A KFFHERY,  Filfg 2B Kt
FHER (J634 - /NBF, 1969), PI#E2TEE T2 2 ) 7 UNEF
E2, 1977) Tdh 5. FIEK2A KIHRHER O FAIE, Bl
R 2R AT HERE ) CNET - 9530, 1974), Pl#R2TL F& FEEA,
FgkoVEE R 2 20 7 UNEFIEA, 1977) B Eh T B
N0 =y I, 2A KFH OWE I 1T 5 8 A HE
FEVIT b % B AOEHNETIE L < Do T,

Bl 5% 2 W K & Bl 6 3 K O BN IR G & B BRI
(Fi[gk3/2 7 7 S8 OWEHAHI SN TR D, ZOEHYNIE
TALA 5SS, R, OPQ, UL IFIZHh 3 VN IE A, 1977).
Z0H B, 3EHEDOPQT 7 T i & B K X W,

P 5% 3 1 U3 A 13 0 4w (R ARIE 20, 1991 5 RAGIE 2,
2007) (24 U 72 KIS KRR Cdp 5. Bl ik 3k oD
N DWW TIERHBOA R G 3 Blg 7 L 7 5 bk
3KIERHER A AR NS THET 5. Z OO I
TR 5 RTEE3W BE T4, PT#E 3A KFFIRHERTY, Pl ik
3B AWERHERY, P #%3C K HHERI C & % UNBHIE D,
1977). P#E3A KIFRHERINIAE & LTT A4 94 MR
%, PI#R3B AWRHERITRIE 2 2 ) 7 %, Fl#E3C
KIEFHERE 2 RO RINE AT ) 7 &2 5.

Pl ot 3 WK & Bl gk 4 WEK D BN, 37 RS DL B DB TR
Wy (Ffka/3 7 7 5 8F) #WEH L 2WEE2AR0 o5, 20

O AGHENIGEE 2 2 ) THKP GHEE D, (R4 12
KHEIRED RS 72 > T 6 EERBIRAEAANZAL L T 6 1
KBRS K& < e 7z, PR 4 KRR D59 1 541 2

ST KBESMKET L, HaMASDE EZLL 72 (BT
F, 2022). 7, B#EAH LT TP HOKSE (Kig) kil
&, PR 4WKRET OV L 228 O T, Ktk
JENEERD R X5 (2 - /NEF, 1969).

Bl #6541 K39 9 T AR RITIS R84 U 2z Bl kA LR K D W ok
ThHD. MAIZA(1991) 12, Pl k4 K RHE R OK-Ar
EMRMEM E LT89+7 kazw Wii5 L7z, BABIZH (2004,
2007) {3 R TP I = B e Hh D BT R 4 K LK D RE A & T R R
R & DORIBA S, F#ER4ME K % 88.0 kak L 7. Aoki
(2008) 1ZALVE A P-PEMPEES 0 2 7 vh oD Bil % 4 ALK O JE
EMEEFINALLY &, FRR4EKDFERE 87 kak LT 5.
Albert et al. (2019) 1%, Ptk 4 KWLt HE R o £ P04 G
DPAr/PArFERIEE LT86.1 £ 1.1 kazHifs LT3, Bif
BRAEEK DTN DN TR E TRtk § 5.

Ffgkamg kDb &, HIUF T PNIZBAEO YK T R
R E NS IR OTRRE, @i (5 1592.3 m), i
(1506 m), GliF-1% (1336.7 m), KRB (1326 m), Ak
(12375 m), K (954 m) % EDIHKDEAKTH D,
SREED S T A4 FVEOSRE KK, KW, B K —
LkEnbisd. 7z, ThoDKIUEAD MLIZIZE LD
KIRDER D2 6 20 K O I8 @ LT
W5 NI - P53, 1983, 1985).

rhgu O R REO W ASREN T, 10 I & R sk kR
MO 8D 50 B (FixiEA, 2003, 2004 ; Miyabuchi,
2009, 2011). ZDEZLBEFAI) 7 THD, B TFEAE
fEoTna, 20X DI OEKGEEN, X THES
LTROTERE THS (KRT, 2013). BEWIRO KK E
i B KK CNEFIE A, 1995 5 Ono et al., 1995) DI,
WRAMNZEZ22) 72K $ 2 2 ba vaR) Ak
v v KELER A LT LITREZ L Tw B (- i,
1996 ; #AIE A, 2008 ; Miyabuchi et al., 2018).

2. 3 Puldk 4 RO HERS & PR 4 AHE R

P&k 4 MEKE, IR D /NS 2 B T K & Kt &
WS B VR B TRAA U, KBUBEKIG O W I RS AT L 7z
Bl 5k 4 KR HE RIS, REMOME A2 23 ) 7 H),
HERI O A (a3, R, WEASE L L), NEMOSEE (K
m, A S DY, SRR L) DEWIZ LD
BEROY T 1=y MIRSFEhD (1K), ZThoohT
2=y NSRRI A R84 LR O s R
B Z B onanZ Er s, (EITHEGHIICEL - HER
L7=eEioN5. WEEHLT 5 OPMHITIZRTE4 KRR
HER O RIE RO KREL, 2RO T 2=y
MIZXE T3, —J, FENE RN 200 i) )
DY Ta2=y M WifERIN 52, WHITHEDSEhE 23
TEZEICELY T 2=y PERVWTVS, ZOKIITY

DY - NI (1969) 13k I & ZFE L 7228, HbBEBEHLX O M4,
Filc b b TREA L £iLT 5.
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Fig. 2 Stratigraphy and chronology of the major products of Aso Volcano. (Link: English Version)

T2z PR, BT S OVEHIEFMTERE 5 T\ 5.
IN6DHTa=y b EARBEYOEHE R B A S D
OB IREROFAER EITHEH LT, PlEf4mX
HWECKOHEFRDIEIZFE 1 5 44> D 25— VI
X453 L7z (385 1%). Watanabe (1979) 4%, PaflloD &k 4 i
THERE % ARE WO AR E L2 SR L 722 D04y 7
FA AL, AREOE IR OE4INAHY T 5.

Bl % 4 W AR, 8 1 A OB L 7 5 dEE S
(BT ZEED» 5 10 km BAIN) TBISETE 5. Thin 6hT
BEAX B TR O BT8R AX K RHEFREI T b 5. PR 4X
Fe PR, Wgf4/3 7 7 SR B oY 7 5 % Ll %
A TE O, fhORTER4E KO HERY) & 1357 0 BRERE
BAEBUZENERTH 5. BB EAT IR T,
X$91.3 mOPIER4X FE FRAD S D, 7% [FEO K
HE T (B Bk 4XOK TR DR HE ) Al S (2 (E X 2,
2022).

W2 oMM, THiA S ALK T ALK K 048 AT
THEREICTH 5. PIBRALEE T ILIKIE, AT T2 6
FM 10 km AN THEGR &, %k D 48 KAt HEFE 4 D Jk
JEIZHh 2 L= HIKEDKIKETH 5. KRS
LT T4 T15 emTh 5. PlER4S KIEmHER L, AL
7 I BORMEILM 10 km UINTHER TE 5. HEERAOE
B IEAE O KR HERE Y CRIPIG B &2 D IS & A,

53 DB 4A KIFRAER I DB FIRERG B DI 5.

3O I, Pl gk 4 VEK IS K B WY O KR 4 %
d 5. HEIHOEHYRIRICEEE SR REEE &
OV TH 5. FEEH LT WA TIZeDDY T 2=y
MZIX 45 & B (Watanabe, 1978). o
 BIERAO KTRFMERIIE, 7 L7 5 575 DAL kT
/J\EHE@K%Z‘ETZD &R A % 28I & IEERE O KR
YR CTdH 5. Watanabe (1978) D “Oyatsu white pumice-
flow” 12 L, BENEWNIZE 22b 6§ EEICIEALS
THh22D0FHTH 5. KEMIHeaRacHazay 7
EHOETICMES. FER40 KR OFEEIBIZIE, BH ki
TR0 TVE A E AR R 2 U R RER %> Tn
5 (I A, 2018). Bilfk40 KB HER & #3k o B ik
AKCKWEHERE I O L O L I BIRIZ A At A EE U &
W2 ARMTH %A, Watanabe (1978) 1ZFif#k 40 K itiide
T & H v 5 5 Pl © oD Bl 8% 4 W& R AT A O HEFE ) &
LTHB0T, 22T TGS, N

TR AR KRR FOHE RIS, AR 1 T 5% 2 & 12 53
T RIEIT &R KILRR T2 6 7 5 184G U 72 KR HE R
T & D, Watanabe (1978) @ “Koei ash-flow” IZHH 43 5.
BOKNEEDTPIZL2EE AN EDIEH,, fho ik
AKIEFHER OARE Y & ek U CARaaz e Al
& F WA » 5 (Watanabe, 1979).
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W1 PTER4 KFERHERII O 2 T — P KOV 7T 2=y X4 WEBEREIE LT 785 530 ~ 40 km AN
AT, BT S LT T80 5 10 ~ 20 km BAA.

Table 1

Stages and subunits of the Aso-4 Ignimbrite. The western proximal area means within 30-40 km of the

caldera rim. The eastern and northern proximal areas mean within 20 km of the caldera rim.

(Link: English Version)

BT AHL KRR TEHE RIS, E AR IR T T 2 & 12 5
¥ % Watanabe (1978) ™ “Hatobira pumice-flow” 1= #1244
2 Koy DVERE U 72 KRR T d 5. S TH#R 4K
KIERHERE A > T 5. MR EEh 2L v X
DY A XHBem LN T EMOM#ER4Y kFPERHERII L D &
RRMEANE W,

Bl #% 4 K e i HE TE 01X, Watanabe (1978) @ “Yame
pumice-flow” IZAHY 9 5. Pk 4R KW HE Rt B O B ik
AH KR GRHERE M &2 ST B S O Bis s 5. Flllo fif
A KHEEI OY 7T 2= l\f@ﬁiﬂ“éﬂ% YN i I )
T B KB CRERAT, K 8 3mf & THEL
T 5. KFHGHERPI O JEOEE o Tl M A AR U BB
IEEAEH & S . IR ARAL L 2355018, A TR
LR (BE R, 1964) EIRERCUE,

PR AM K BEWEHE R, HEA AT A 72 & 12 53 A
¥ % Watanabe (1978) ® “Motoigi pumice-flow”* 1 A4 3
5. PgR4Y KIiidem &2 8 5. MoKk @aEn %25

)

Watanabe (1978) (3% “Hatobira” & FiA 7253, [E Tt PEpEih
XTix“En05".

®  Watanabe (1978) i3fIA % “Motoigi” & FiA 7%, [F 1P
Xcig“g T,

=]

JEEFED KPR HERITH D, LIZLIZDE
2297 %S,

% ABS KRR R, REA A5 Mt i 2 &
1243419 % Watanabe (1978) @ “Benri scoria-flow” {ZfH2%44
%. PgRaM KFRRiMERI 2B S . HEaxa) 72 &0k
BAREDOKFHERI TH D, IKEAOBRA KR ZES .
D EOR#E» LTI WHEIOY T 2=y bD S B, P40
KIFEHEREDD, PT#% ARCOKRRFRHEREYD, BT8R 4H A i e A
W B OBl ik aMUK I R ME RIS A L 7 5 4% 00 6 5 & 2 40
km AN, FIER4BS KPR YIE, AT 752 5 10
BkmO P24 5. Zh & 0@ Clablgfay A
HERTH & 28 4 O BT &R 4T KIGRHERI I D A A 534 L T B,

BTk 77 L 7 5 Jb~ s~ F T O 55 3 oM Wi, Pl
AN KIEFHERE T 5. PIBRAA KIEHERE I, JE
T2z T, LI T TS ARESL, b
EBANTA D D HFIA KRGS & N CIRAAS I I Wi FE & 5. FAEA
R0 i ok 3 K WRFRHE R 7 £ OB 1 LR R S HERS L 72 g S
OFNHIE TIZ 2N IEEFRETH 5. BEEIRIE, BIKE
HEHRIZRGEH S 2L v T2 EURELEATH 5. 59
FEES CIE IR~ WK G A AL U 728840 % Brde. VARG
ETIEEEL ~ 2 m OHIREEE A RE T 5. JRARET TIZIK

Dk 2
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~IEIKEKILKIVE I A2 &, BOTROXIEg| &
EEXNTOWBEANE N, HF ALY ZOBIHERITHE

XRWH ORI (ER)IF, AT FITEVHIR T mA
A2 5808 H 575 TIEEmm ~Fem gL 55, b
BRAA KWERHEREE, PO B[k 4Y K IRHERE & 0 A
AEHEL T THEDEHERT Z L6, Wi I [EFH
KR L7223 D050TH A5, BIERAA KIFHE R O B
SRS, BB ARIARS 2 IZE A B E vkl
IKTERDE RO 5N B5E5086 0, AT 7 iHlOk
BRAKCK DR HE RO I M 2 4 2 W REME 28 & % (75 B U 2,
1997). & 7zPlff 4A KRR ORI O LA RS I
23N 7 EDLIPIZECEAND B, FEIIT S ILEERIZ M
HOZ ) 7 EEFURER40 KIFRHERI 2R 6 h 5 Z
LR ERZET DL, FUMOPER4AL PG O ER4Y 72
T3 <, PER402 SERAME TITRbEh 2078 L
Nz,

Bl #f 4A KR HERI I D LI I21E, LI LISIEIERS TR
BAEEA S < GAMBIZZ LA R IRER NI,
1977 D “SE MBI 1S Z b D, HNT 7EE
TRAEENIAERRPBADOESKE S JEWHEANZ H 5 28,
JEIERED LT T 0 6 ORI X 2 ZLIEABAITH %
UNERIEA, 1977). EBENZ AR ORI, HUT 7
TIRERERAKLEFHICHR T 2 A RIS R E R E 2.
FHRICHR T 5 L AL N A LRGSR AR A L b
Ry ohsd (JEH, 1987 5 @AIE2, 2007). HILTTH5
B - Ik TR, KRN RAE L 72 U O 1V & Bk U 72
LA ->THY, FEPITKRICHDIAZhZE DR
ZnLELOLNSD.

B AMOWE YN, PIER AT KIFTRHERTY, Pk 4B KW
HERE, PR AKS KIRHERE T B, Piltek 4T K WRHERE
CEMEIEA, 1988) 1%, JEIRETAL Y U @ELZ KR HEREY)
T&H, Watanabe (1978) DTosu orange pumice-flowl=fL,
HOTIEBHIT—24 (GBEIED, 1964) EFHE T, B
1 ~2 mfEE &M AR LN, LT FEETIE, SR,
FRAT K LR vh ~ FoRDRE D 4 4 X D K LK & AR 2
SLWERIREREMNES 2, SRIBEREOAR T 5
(Suzuki-Kamata and Kamata}, }9,90 ; Bk, 1997). Bu#k
AT KERHHERTNE, SN, HA LR, R
LRI R 2 EE A TS S 5720, HIAL Wik
9 BRI KR (low aspect-ratio ignimbrite) T& %
E#EZ 5N T 5 (Watanabe, 1984 5 V3, 1986).

P&k 4B KA RHERAIE, PSR 4A KIRHERI O LERIE
BAEER & 7 5 MIARE DY T 2=y T, BT T OEHEE
MRz A$ 5. PiIER4ADSRERS R & R (IR 58 A3 7
5. BT#E4B AW Y O Liliid UiIg Lidk@i{t
U, #0 (1~ 2 mPEE) SRS IFARSI 3R 5 h b
ZeNdb. AALABOR T, B INTIEGER» 5
MRIATENE W T 2P ST S h, BITIE RER
BT AFEe 7 83380 s s\, AT 7EFETIE, PilER
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] # 4 AT S IS Y B 02 S8 2 U 7= IR L (i 8 4 A 1L
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KHHER, 2013), AfCEE GRIEA, 2014) 7 & QW 2
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B3 R4 KRTRHERII O A, N SO 3R RIS, ¥ Y 2 GO NI G OME AN T, S EHIRNE, [E b
B D M EERE X (Vector, BRRZEMAIX, EFHEIX) 2 L 72, (Ef#8% PDF7 7 A L)

Fig. 3 Distribution of Aso-4 Ignimbrite. Pink-colored dotted area indicates concealed distribution of Aso-4 Ignimbrite. Pink-colored
hexagonal points indicate relatively small exposures. The GSI Maps (Vector, Shaded Map and Slope Map) published by
Geospatial Information Authority of Japan are used. (Link: High-resolution PDF image)
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A PR 4 KERRHERTY O HERTF RN B o3 Al. BeA 3 HERUF R OGS CRAL - m) . AKFRRHERII O 5 LGNSR 3 e F U, i
WX, [E PR O s EEBEIX] (Vector, BARGESMRIX, (ERIEMN) 2 M L7 (EfH8)% PDF7 7 A L)

Fig. 4 Distribution of the altitude of the original surface of Aso-4 Ignimbrite. The numbers show the altitude from the present sea
level in meters. Distribution map of Aso-4 Ignimbrite is same as Fig. 3. The GSI Maps (Vector, Shaded Map and Slope Map)
published by Geospatial Information Authority of Japan are used. (Link: High-resolution PDF image)
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FSIX PR 4 KERHERII ORFIZ o5 A0, HA ¥+ OBORAEIZ, SHROREIEZ /89 (HAL 2 m). KEGEHERA O 53 A FLBITEES 3 X
CRIC. TR, [E AP O HEEBEHIX (Vector, BARAEEIRIN, fEFHEX) 2 M L 7. (E#H8% PDF7 7 A L)

Fig. 5 Distribution of the thickness of Aso-4 Ignimbrite. Unit in meter. The pink and red-purple-colored areas are distribution of
Aso-4 Tgnimbrite. Distribution map of the Aso-4 Ignimbrite is same as Fig. 3. The GSI Maps (Vector, Shaded Map and Slope

Map) published by Geospatial Information Authority of Japan are used. (Link: High-resolution PDF image)



F6IX PR 4 KWRRHERINIC & N2 BADRKREN . RFBEISE EN5 10 ~ 20fHOEA DO REDFIIME (MP) & Ui KfE,
5/ ME (AL : mm). KEPRRHERE O M LGNSR W U, I, E R0 X (Vector, FEREIRX,
fEFHRX) Z AL 7. (&5 PDFZ 7 1 L)

Fig. 6 Distribution of the maximum clast size of pumice (MP) contained in Aso-4 Ignimbrite (in millimeters). MP is the average of
long-axis length from 10-20 pumices in an outcrop. Maximum and minimum size of measured pumice clasts are also shown.
Distribution map of the Aso-4 Ignimbrite is same as Fig. 3. The GSI Maps (Vector, Shaded Map and Slope Map) published by
Geospatial Information Authority of Japan are used. (Link: High-resolution PDF image)




FTIX PR 4 KERHERYNC & 1 2 W EEF O ARE . RERIICEE N5 10 ~ 20HOAEE R OREDOFIGE (ML) XU
KM, fME GEAL - mm) . KPRRHERII O 0 A LGNS 3 X L IR U 1 5bixN,  [EIERe o PRk X (Vector, k2
AR, ERHER) & fH U7z (G4 PDF7 7 4 L)

Fig. 7 Distribution of the maximum clast size of lithic fragments contained in Aso-4 Ignimbrite (in millimeters). ML is the average
of long-axis length from 10-20 lithic fragments in an outcrop. Maximum and minimum size of measured lithic fragments are
also shown. Distribution map of the Aso-4 Ignimbrite is same as Fig. 3. The GSI Maps (Vector, Shaded Map and Slope Map)
published by Geospatial Information Authority of Japan are used. (Link: High-resolution PDF image)
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Fig. 8
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Distributions of the direction of the major axis of the pumice clasts in Aso-4 Ignimbrite. Preferred orientations of elongated
pumices are shown on the rose diagrams. Distribution map of the Aso-4 Ignimbrite is same as Fig. 3. The GSI Maps (Vector,
Shaded Map and Slope Map) published by Geospatial Information Authority of Japan are used.

(Link: High-resolution PDF image)
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Fig. 9 Thickness distribution of Aso-4 Ash (numbers beside the points). tr: trace amount. ?: thickness unknown. The reference
literatures are listed in Appendix 3. The base map is the GIS Map (Standard) published by Geospatial Information Authority
of Japan. (Link: High-resolution PDF image)
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EXPLANATORY TEXT
OF
DISTRIBUTION MAP OF ASO-4 IGNIMBRITE AND
ASSOCIATED DEPOSITS, ASO CALDERA, JAPAN
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Abstract

The distribution of Aso-4 Ignimbrite that erupted from Aso Caldera about 90,000 years ago was compiled based on the
latest research results. This report shows the present distribution of Aso-4 Ignimbrite together with the distributions of the
altitude of the original depositional surface of the ignimbrite, the thickness of the ignimbrite deposit, the maximum
diameters of pumice and lithic fragments, and the alignment of the pumice clasts in the ignimbrite deposit. The present
Aso-4 Ignimbrite covers wide area in the northern-central part of Kyushu Island. Distribution of the ignimbrite can be
traced up to ~170 km NE from the center of the caldera. The total volume of the erupted magma during the eruption is
estimated as 465-960 km’ in dense rock equivalent (DRE), including 225590 km®’ DRE of Aso-4 Ignimbrite, and 240—370
km® DRE of Aso-4 Ash. This value corresponds to VEI 8.
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Appendix: Photographs of representative outcrops of Aso-4 Ignimbrite and associated deposits

BT AR 4 A K GRHERIY O IS HEED.
Fig. Al Non-welded part of Aso-4A.

REAI BRI MENT A (33° 9 47N, 131° 6°307E)
IREAGHETT % & BTBE AA JFETEHERIN O JEVEES. 2016 -4t

Non-welded pumice flow deposit of Aso-4A containing pale-gray colored pumice blocks. Photo taken in 2016.



X2 FER4A KFGRHER OO JEVARE .
Fig. A2 Non-welded part of Aso-4A.

FHGIAPGEIEIE T WINTIEBR (32°43°26™N,  131°12°19E)
Bl 4A ATEFHERIO SRS, IR GIG A a8, 27 —LOBE X3 1 m. 2022 FHY.

Non-welded pumice flow deposit of Aso-4A containing pale-gray colored pumice blocks. A 1-m scale is on the
outcrop. Photo taken in 2022.
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Fig. A3 Basement rocks and overlying welded Aso-4A.

EASIEL R SR T v (32°36°18”N, 130°48°42”E)

B (G GO NE R RS ) % VA RS O P gk 4 AR miHERT (Ji 1) 238 5. #2li 10
~ 20 cm PRI IEARE~BIARE & 8 o T %L 2022 4.

The welded part of Aso-4A on the basement rock (Cretaceous Higo Plutonic rocks). The basal
part of Aso-4A ~10-20 cm from the contact is non-welded — moderately welded. Photo taken in
2022.
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X4 PR AA KFRRHERI O IEARGR & 2 OB T O iRER.
Fig. A1 Basal breccia and overlying non-welded part of Aso-4A.

REAIL L3R 3R AR ILIHRIT B AL (32°48°41”N, 131°10°12”E)
JE & 5 m Pl LB R IRER & IRAERS O KPR HERI A 5 S . 2018 - inse.

Lithic concentrated unit of Aso-4A more than 5 m thick is exposed at the base of the outcrop. Upper part of the
outcrop consists of the non-welded pumice flow deposit of Aso-4A. Photo taken in 2018.



X5 FiER4/3 7 7 7 & 2 E S PRk AA KFAHER) O JEEAEEL.
Fig. A1 Aso0-4/3 Tephra and overlying non-welded Aso-4A Ignimbrite.

Iz BB

ﬁﬁ;ﬁ%ﬂifﬁjﬂﬂ] (32°57°44”N, 131°20°37”E)

P&k 4/3 17 7 7 (ABCD) % 8 5 PR 4A KWFHER O IEEAEER. BTk 4 KARGHERIY) 0O FRIERFR I R
DRHHND. AT —ILOKEII I m 2019 F4E.

The basal non-welded part of Aso-4A covering the Aso-4/3 tephra (ABCD). A lithic-concentrated layer develops
at the base of Aso-4A. Scale is Im. Photo taken in 2019.



X6 Pl 4A KW EAHE R O BRI .
Fig. A6 Densely-welded Aso-4A Ignimbrite.

FAP I KBTI AR U] (32054°527N, 131°28'50°E)

HOIREBE A FEE S 5 P g 4 A KFHRHERT. B P E EEIIRIERE S SO 2 REH S HET 5. &
OHIFRIZRE % BT A Ol WA EE T 2 4 T 7 F v — BB TE S, EOES I B K T30
m. 2013 45

Welded tuff of Aso-4A, with columnar joints. Vertical columnar jointing is recognized in the lower and upper part
of the outcrop. The central part of the outcrop corresponds “entablature” developing irregularly orientated joints.
The total height of the outcrop is ~30 m. Photo taken in 2013.



(X7 PTER4A KR GRHERDY O SRS SR & Bk 3B A FRHERE).
Fig. A7 Dense-welded ignimbrites of Aso-4A and Aso-3B.

K3 v fEFH (32°58°52”°N, 131°24°39”E)

NI Pl 3B AFFRHERTYN I Tk 4 A K EHER O BIA RSB 7N 5
(LX), Pk 4A KIFEHERTNIE R € 1 mEVEBEA L Vv X% &8 (FX). 20064
. SRTHIRBUE L .

Welded part of Aso-4A abuts the nearly vertical surface of the welded part of the
Aso-3 Ignimbrite (upper photo). Aso-4A contains obsidian lens maximum Im across
(lower photo). Photo taken in 2006. This outcrop has been covered.
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HER.
Fig. A8 Basal breccia (Aso-4A) and overlying densely welded Aso-4B.

TEAS L Bl gk v R 4 I 04 5 (32°54°38”N, 131° 8°54”E)

Bl ok 4 A XCRRAEHE R 0D 35 P IR SR T & TR VS A O Pl % 4B K Rt HE RO 238 5 (LX)
Pl 4B AR EHERIY X HE IR GBS IR B DR L~ X & &t (TIXD) . 2017 4
.

Upper: Welded tuff of Aso-4B covering the lithic-concentrated basal unit of Aso-4A.
Lower: Pale-gray colored welded lens in the dark-gray colored matrix of the welded
tuff of Aso-4B. Photo taken in 2017.



fHX19 PR 4T KBEGIHER O BEAH D PEAXK.
Fig. A9 Proximal facies of Aso-4T.

HEASIEL Bl gk vl 50 R CF (32°57°48”N,  130° 59°59”E)

Z DT ORER AT KPRHER 355 R ERHE A R 51 5 (4T). FENICIZREABICE 0 E IRER & -
T % (4T-brec). 2013 -,

The Aso-4T pyroclastic flow deposit at this site is weakly stratified (4T). The lower part of the Aso-4T is
accompanied by a lithic-rich layer (4T-brec). Photo taken in 2013.



(X110 Bl#R 4 ALK O ST D EEIR.
Fig. A10 Distal facies of Aso-4 Ash.

1l:$ﬁ3§§ié£ﬁ$ﬂ$lﬂmu: (43°51°9”N, 144° 38°39”E)
P &% 4 K LK (F o8 A G~ G D Jg) 13K D FF 7 Z KK SR E 3. EIER 15 cm.
2019 - fii.

An Aso-4 ash layer (white to pale-pink layer) with ~15 cm thick consisting of fine-grained vitric
ash. Photo taken in 2019.
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