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IEH 28 (km?3) = 3.69x [#/KB/E (cm) X E&(km®) IEH 8 (km3) = 12.2x FIREE (cm) X Ei&E(km?)

FEIREIE (cm) 25 50 100 fEIKEIZ (cm) 25 50 100
HfE(km?) 3,589 1,646 474 HitE (km?) 3,589 1,646 474
IEH 8 (km>) 3.4 3.1 1.8 IEH 8 (km®) 11.0 10.1 5.8

LLEXKY . DNPORET KM DIEH EELegrosiZDIZE | 1.8~3.4km3, HayakawaiZ D5 & . 5.8~11.0km?3
Eriot=,

[[RFHRHZEEZ D]

RFAHBEFREES(2018)IENIX,. DNPOEHBEIFBEFOMETEAON TE-FHEFX LES10km3LL E &
EZAbnbELTLVS,

choZBEEX . KIUEEEM L, KILEMNESR (DNP) DETAXBRYMORHEE, 11.0km3ET B,

IUFT(2017): KUK ILUFE X BRE O BFIRET hEAEMERE, $68%, %15 ,p.1-16,2017
BEFAFEFEELR(2018): RILMUOKRILENTISOEEBRERBELICHESHREMIMGFTORLEICDOLNT(E), FHR30FE12A12H
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120

_ 100 — BORKAKE 50km3 it | | o
"E % #5L 96.0 0.0 (@
— TRl 83.5 2.60| (2
i 60 Eplll] 68.0 0.40 (2)
H L 60.0 5.00 (2)
i 40 T CEEIK f R 40.0-60.0 50.00 (3
&= AR LIV 51.0 1.10 (2)
Bk 20 I 49.0 280 (2
0 cpm 33.0 0.80| (1

T T T hpml 23.0 0.76| (1

100 90 80 70 60 50 40 30 20 10 0 Wt (DOP) 19.0 4.29 (1)

4 (B ERD BEERA A (HdP) 17.0 1.87 (1)

(DKP) ‘\ hpm2 15.0 0.30 (1)

25 20 74Km3 ML (DB P) 15.0 0.23] @

' \ ZELEEEA (DHP) 14.0 0.14] (@

20 LA (DMP) 13.0 2.19 (1)

& . PR 9.5 1.00 (2)
g 15 < #5305 LE F FEmEEA 1 (DAP 1) 9.3 0.14 (1)
il ST w 3 F¥mEs2 (DAP2) 8.3 0.26] (@
H 10 [~ i DR IR AT : 50km RS (DNP) 8.0 11.00| -
i / B&#Es (DS P) 6.8 03] @
5 AHEEA (DKP) 5.5 20.74 (1)

W R (KmA) 5.0 0.04 (1)

0 . | II - . — . .'II . | - - . Fom—F (sh) (DSs¥1) 2.4 0.37| (@
Fok—% (Uh) (DHg¥1) 2.3 0.44 (1)

100 %0 80 70 60 D 0 20 10 0 FRLBES (Ms P) (DM 3% 1) 2.1 05|
FR(BEFR) 11— =% 2 2.0 5.00] (@

(1)BRE - IR IEIT £ 2 R EF - ML (2007) - HAEDBE T KIURT—2R—R e/, hE HER L HEE,58,p.261—p.321
(QFEmIBAILAEOST FEERIR(1999) : BADE WAL X ILUHZOS ver.1.0(CD-ROM), BA X LS
FVEAHME - TP R - REBN(1985) :Frll kILEE - KL X ILOK-ArE A, # B 3% 55,91,p.279—p.288

1) g sh - LT - 8 RHE(2004): KILT 75D AR EHEMFRERIURTEHTIZBHROTISDO X L, FEEALHHZE,43,p.435—p.445
¥2) EEREHFOTREZ BRI (1999) B AMTAEEIKmM3, R KFFR1km3, SRl K FFR0.5km3, FB/KR A FF0.5km3D & &t

@ 7AR{h (2007) . LA HRO Y (1999) R AFHAth (1985) RU LD EMEHANT, KILDOEKEREZEELT-,

@ iiafg% (%SEB%) [2&BHE. RIUIF100H ERTEICKILEEIZBAIAL . 6075 F/I~405 FRTIA T TEOBRIRAMSFAEL - HIE
= Do
@ A0BFRILARE, RLABDAESLIE NI, KILATER (DKP) THof-A, DKPIEKIZE HEBIEE(E, DKPIE K LU 0 #3568 B ]
[SEEARTHARNIENS RODKPHRBZDEXETICIE, T HHENGRBLIHEEZ I 0N, EEFMERYRPIZETH0H
BOEKOEREEF+HBENEEZLOND,
D —7 . ENUSNDEXIZDONTIE, DKPIEXLUFTH LT R IZE N THEREYIRLEL TS,
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-WUFTEA(2017): KLk ILUE X ERE OB RE hE A EMRIHRE, 5684,515,p.1—16,2017 KLYk -ME

i Wade  RET KEMHERUO SRS BRO M R s BMERL B MERNZ Legros (20000 D Ttz kn Bl U, e d K& MR
DRE volume (km?) B A S GREMIEO LB E DTS, ST — 205 5, KRS OEE—1 K, M - EH 2000
2 2 il il 20 DEDIBA FY 9ok, WROD)OEOET ¥ 5 -7 4 »ORFTRLTOE. ndid, 7= 5% L. BEARIOS
Kusatanihara i FRZEUF ki &% 2 W - 9 (1979) 3" WA (1984) 5 © fHEH - HET (2000) 3 ¢ BT A (2004). 74 44+ OF
Higashidaisen AL 2,300 kg/m'.
Odori L Table2  Area within isopachs and minimum volume of pyroclastic fall deposits. Minimum volume was determined by the method in Legros
Kamogaoka | (2000), and the isopach cell presenting the largest minimum volume is shaded. Isopach data by this study, Okada and Ishiga (2000)
9 S ———— Bonadonna & Houghton (2005) and Takemoto (1991) are shown as numerals in bold letter, italic letter and underlined, respectively. n.d. means no data. The names of
Kurayoshi (DKP) | pyroclastic fall deposits were defined by * Machida and Arai (1979); " Tsukui (1984); ¢ Okada and Ishiga (2000); * Katoh et al. (2004)
n Density of dense-rock dacite is 2,300 kg/m’
Sek\gar\a (DSP) ensity ol dense-roc. clte 1s 2,3 m.
Namatake (DNPY
Arata 2 Tephra 10-cm 20-cm 30-em 40-cm S0-cm 80-cm 100-cm 200-cm [ Min Volume [ DRE Volume
| isopach (km*) isopach (k)| isopach (km®)] isopach pach (km®) isopach (km®
Arata.1 | Kusatanihara " n.d n.d n.d n.d 5.3 %10 nd n.d n.d 9.8 107 | 3410
Hiruzenbara Higashidaisen " n.d n.d nd 25x10° 1.8 % 107 nd n.d n.d 3.7x10" 1.3 % 10"
Matsue (DMP) — Odori “ (Upper) n.d 4.6 x 10° 14 x10° nd n.d nd nd n.d 3410 | 22x10"
Hidani ™ Odori * (Lower) nd 45=10° | 20107 nd nd nd nd nd 33=10" | 22x10"
Bessho (DEP) M. K ¥ 15%10° nd nd nd n.d nd nd nd s4x10" | 35x107
X Kurayoshi (DKP) ‘| 8.6 10% 38 =10 nd nd L1x10¢ nd 3.0 % 10 n.d 32x10' 1.1 %10’
HPM2 Sekigane (DSP) * n.d 12 x10° nd n.d 2.1 % 10 n.d 1.2 % 107 n.d 8.5 x 10" 3.0 % 10"
Okutsu (DOP) — Namatake (DNP) * n.d n.d 5510 nd 29x10° nd nd L4x10° L2 =Jo’ 61x10" | 2 =10
Arata2® nd nd 21 x10° nd n.d nd 67 10" nd nd 23x10" | 80102
Arata 1 °* n.d nd 63 = 10" nd n.d n.d nd n.d n.d 7.0 x 107 24 x 107
B Legros (2000) Hayakawa (1985) Hiruzenbara * nd 34 %107 ad 137100 nd 7410 28 10! nd nd 25%107 | 87x102
o Matsue (DMP) * n.d 38 =10 nd nd 1.5 % 10" nd nd 7.4 % 16’ 29407 | 29%10" | 99x10"
HI0B FHAIRE L 7 Legros (2000) ik & H & Hayakawa (1985) (B (A RO LEL DKPIZ 21 v TidBonadonna and Houghton (2005) Hidani® nd nd nd nd n.d nd nd nd 87 10" 6.4 10" 22 % 107
OFHRZEHBERMEBUE) EFRL TS, Bessho (DBP) © nd nd nd nd 1.6 10° nd nd nd nd 20510" | 10x10"
Fig. 10 Comparison between dense-rock equivalent volumes for the pyroclastic fall deposits from Daisen Voleano by the methods in HPM2 © nd 6.2 10 nd 27 x10° nd 13x107 | 40xi0’ nd nd 46 10" | 1610
Okutsu (DOP) ¢ n.d 75 % 10° nd nd n.d n.d nd n.d 29 x 107 5.5 10" 1.9 % 10"

Legros (2000) and Hayakawa (1985). The result of the power-law fit by Bonadonna and Houghton (2005) in Figure 11 is only
added for DKP.

@ WIto17)IzEnIE, KUK ILFRRDET KEEYIZDUNT, Hayakawaix K& ULegrosik (& YDREAKRIEA RSN TLVS,
@ ZDI>bLegrosiEIZ & BHET KM D HR/IMATEEL T, DNPIE£I6.1km3ERENTLVD,
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BN Z R BHIE KB

O BFABFEES(2019)I2&bE, RKILKILDTT THEHEDORMZELE
BRETLI#ER . RSTALMEETHSHSI/Y—YDRER. ALb—5iiktE
ZTHAHN/Y —BaDEZRMN L. SIEH R LEEH R TXELYH
BRI UREFEDIENBEBETHSEL. DKPIXEEHEL D+
LorE—HL. $2 P FHID&EE N TIIEEHFHRADI VRIZES
TWWAEENTLVS,

@ R FNRHEER(019)I2L 5 &, DKPIEEE H A, DNPIIEEEHT
RTIHEBEHREC, YNARARICEVWTIIEEHRRICRELEER
SNTLVS,

@ Yamamoto and Hoang(2019)I2&% &, RILDTH AL RMZDLTK,0ED
BT IL—THKG)EBEWNT IL—T(LKG)IZH$ETESEL. LGKDT7H A
AMIHRL0B FERINLF2 A FERIDBEEHFELICHKLEL. HKGDTE D
AMEZTDEEHELHORIRICEELFZELTNS,

F7-=. DNPRUDKPIZLKGIZE T HELTLVS,

@ [RFHRHZEES(2019) % UYamamoto and Hoang(2019)IZ& 5 &, DKP
LS DFEYIRLEELTLAE KL, EEHEHLARBEHEHDONAT

FEELTLVS,

&2
200
D
150 ¢
e,
< K} e
%] e
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100 135. [ ]
ef@
50 : g
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Y, ppm
®SL+AmP  ®ML+MsP SsP  OMkP
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Flare
period
] 4
s 3

[La/Ybln

@ BERENMAHICKEVNDKPIREBEDEXN . SEHEHTOARETS
EEZON, BEHERIIZRSI-ESNBREICENT, REFMERY
B (ZE T EDKPRIEDE XD AIREE I+ MENEEZ LN S,

O RFHABEFNEESQ019)DEREME TITIEEH LRI, VA RRIZ
BVWTIIEEHERIIZHRAELI=ESNBDNPIZDLNT, KILFEFTE L.
EEEEHCREL-EBAERMLTHNLZETMORNRELTEE
I5

@ Ff-. L&Y, BEHRIICHEELI-DKPE, BEHSRERICREL]-

DNPIZ—ENDE KME N TIXEEEEET S,

{RF HRHEER(2019): FoEME KM MRS, SEE R, TM31F4A228
*Yamamoto and Hoang(2019): Geochemical variations of the Quaternary Daisen adakites, Southwest Japan, controlled by
magma production rate. LITHOS 350-351 (2019) 105214,
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® (EEEAUNEE L e ® 8 -4 0 4 8 | Kk mremnmes
4" SR — K onERRAGHHE
* BRRAESBEORE A s
. Zhao et al(2011)£Y31 /) | Zhao et al.,(2018) &Y 5| M - I )
@ RFHIC, KILOHM T ERSDOEREREZ VI VBYELTHHELIGEITE N TE, TNOEEREE (F20kmLLRIZHEL TEY ., 1R

RENESIERCITEREYIYDFNAHRIADRETKMEYRIMIEIZHS.

@ Zhao et al.,(2011) ECOMHAEEISIZESD=Zhao et al., (2018) [TRENTWLWAKILD T REBICIENDIEREREB O LinEREEL

$§L,T:.‘ﬁ:'i%‘ﬂﬁ&%lﬁlﬁfid)mkml:ﬁ)")‘illld)ﬂb'F,zE%B( D BIEREEDREICEILLLL,

CEHRIE—

-HEEEE (2005): #E TR DY Y - EEARAF O HRYEBEPHATRMT—RE -BFLBES SURFE BEHbE~OER— RF N/ NI TUFHR,11,p.147—p.156

-Dapeng Zhao , Wei Wei, Yukihisa Nishizono , Hirohito Inakura(2011):Low frequancy earthquakes and tomography in western Japan : Insight into fluid and magmatic activity , Journal of Asian Earth Sciences , 42 ,

p.1381—p.1393
-Dapeng Zhao, Xin Liu and Yuanyuan Hua(2018): Tottori earthquakes and Daisen volcano: Effects of fluids, slab melting and hot mantle upwelling. Earth and Planetary Science Letters, 485, p.121—p.129.

- KR TBA(2002): FER B ANBEDE M EICH LT HREERKHE

CREME1997): RBRERFMFEATRELIYI/ VBFYDRSA $IJtthH?,19,p.720—p.724

AR Z B KR E 4R, 458, F 1444 8 ,p.545—p.553
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DIEFEROHHOREBEEHTELLE IV FADHORUCO, BRRE 7L S8R L ROEEHRYE mMeNimRes1—y

a. WUFEETHBDIZHO VIV HGRFEEBIZDRET

N5, ERBUNORERICIE. EREVIVH

ENRHDSVIVDEERSZHE UICHER.

@ [RFHIRENE
YDEERITHELL-ER., IR EL10kmELRIZEEL TLY

— —
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TWSRELOkmELRIZX L., T2 TBWNMIEIZH S,

E£(2019)[2&bE. BEICERERFREZIL-KXLUOENEFIDIIIDEE -EAZENITT

HERINTLVD,
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[FEkBREIZLH1RETHER]

@ EAFF(1984). SFE(1983). KEM(2001)[2&BE. KILIEEFHHPHAIEEZMIBL. VD ER2F FRILUBETEDFZHERH TSN THY. BAE
[EFAHICBIBIN TS, -, FAHOEHEIXF 1~ F3HIC LR TR, Fkm3LEhTULVS,

@ L7(2018)IzkBE. KX, F910F ERID BB AN ST TEHEAKELY , DKPIEXMSIRIUE A ERZR T, BHEEARBLLA2A FEFI0O=Ei1E
EAXTEBERZ =, LS TS,

@ K[ETHEETDHIENDFRLUDOFICKILIFEENTULEL,

@ A0FERIURE., REBEORELE XL, KILEETES (DKP) THo1=H'. DKPIB XIZES;EEHEMRIL. DKPEX LIEDOFRBREIZHERTHARNC
EMn . RODKPIRIEDE K ETIZIE., +HEFREMLERBIHIEEZON, REFMERPBPICCORBEDOE XD ARERT+SMENEEZLND,

@ —AH.ZTNLUSNDOEXIZDLNTIE, DKPE X LIRTELIEUBEICENTEHRYRLELC TS,

@ BEFNRFZEEL(019)2LDE, KIUTIE, BERAANVITSLNMORIITEBEBHREOTENEOON, BHEOSEH R LEBH R TIXEEERD
FUURABARRICELY . DKPIIEEHEFELHDOIN VRE—HL. K2 FRIOREZE N TIEEBHFZHOIN VRIZE>TLSERINTINS,

@ BEFHRFEEL(2019)[2LDE. DKPIFEEHERLZ, DNPIEIEEH RHLEEHERHADBERTHREL-ERSA TS,

@ Yamamoto and Hoang(2019)IZ&k%&. DKPRUDNPIF#I10B FERIMN o2 B FERIORMIZHE T 5B HELRICRELFZERIN TS,

@ RFHRHEE2(2019) R U Yamamoto and Hoang(2019)(& 5 &, DKPLUSDIEYRLFEALTNAE X (X, EEHEHLEBEHERHONA TRE
LTL\%,

@ LEDZEMD BERERIEAICKEVDKPHREDOEXNIL, BEEHEHTOAREETIEEZON, BEEERYICRESNDREICENT, BEMR
EFAEARIDICHITHDKPHREDE XD AREE X +MELNEEZOND,

@ EEHEHHIVIEBHERHRESEBHRPEOERTHRELI-ESNSDNP(E, EEHBEICHEEL-BANERMIET BYBRLEELEEBADOH
TRAREOE N ELTEHEL .. KILUEEFFMIEET S,
Ffo. £FE&Y . EEHERRICHKAELI-DKPL, EEHEIICHKELI-DNPIE—ED EXME X TIFENEEFHET S,

[ FHEEIZLDREHER]

@ BRERUENESIESECIEREYIIOFATILADFEEE. TmiBEICEET HEEZALND, £z, RFAHAHFHEER(2019)I2&k5L. BEICEX
BAEFLEILIZKILOERERDOITIDRE -EAFHEINSITIDEEFRIEHELIFER. B L10kmLURIZEEL TS ERINTLNS,

@ Zhaoetal.,(2011) ECDIARZILIZHEDH=Zhao et al., (2018) ITTRESN TS KIUD TR ICIEN DR RERBD LinEELLLBLIFER. WAHEL
FERRED20kmIZHY . KILD M TREBIZLENDIERERDREIZEIEHLEL,

@ JREFMIC. KRILOMTRBOIEREBETY VBYELTEHAELIZISEIZEVTH, O EERERIL20kmLRIZAHEL . BEMNEAEFSISHEITER
BITINFAPIADRESLVREFAREZELQ0LYITRENTLSEELYELERMIBICEEL TS,

"RKWIZDWWTIE, HEMERMMFRICKILETESR (DKP) RIZDE X D REEME T BN EEZ DN D,

NI E ML REFMERYBITDEZEE T ARSEMBFELLTIE, KILETER (DKP) LN DB XOF TRAREELDIKRILEN
BH (DNP)DEADEREEZZEL. TOEHBEZLLkME LB T MBI aL—2a FE T 5,
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— ; - i : b L ! : & —  0.00001 km3 -
oE A 4y k& B 0.0001 0.001 0.01 0.1 1 10 100 1000~ g 1
(km?) ~ ~ ~ ~ ~ ~ ~ ]
0.001 0.01 0.1 1 10 100 1000 — 0001 Kkm3 =
MO E S E 0.1~ 1~5 3~15 10~25 >25 & Mono-Inyo Craters
(km) ' 2 past 5,000 years
INEK ik KK —EARK BRI K T — 001km® @
HERAK- - - g 3
———————F7Rs 0/ 0 Y- . s — o01km® @
[v]
-—— - - i 4
- : Mount Si. Helens
alal . . b M — ikm? May 18, 1980
i 3
BT - i3 (2011) > 5 (~1km?)
=2 Pinatubo, 1991
e — 3
@ (~10 km3)
1 BRlshEEXORERRICEY 2EEEOSE, BH3BE KRR 6 Tambora, 1815
[Wilson et al. (1978), Cas & Wright (1987), #EEIZ A (1986), B)I| (1991b), Pyle (2000) —= =100 I(m3)
e
B 7 Long Valley Caldera
— . 760,000 years ago
(km) { (m¥/s) (h) 8
R ! 1 Yellowstone Caldera
Mt. St. Helens 1980 (7 # ) 1 &%) 18 ‘ 12,600 023 600,000 years ago
(~1,000 km?)
ETE - %73 (2011) The 18 May 1980 eruption of Mount St. Helens was a VEI 5 with an

erupted volume of about 1 km3.
(USGS HPKY3FIA)
http://volcanoes.usgs.gov/images/pglossary/vei.php
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00 I ESELUTOLBYRE,
% 600 th AR 12710
R o BV 1/210
E]@j 40.0 e SRR 1/245
N O e j—
" 200 =B RERE 1/280
0.0 gof”
' ¥ 1) Forecasting Tephra Dispersion Using TEPHRAZ2,
0.001 0.01 01 1 10 100 1000 Michigan Technological University
FLFE (mm)
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2,500 T i
—_ | BRRE
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S i
2 1,500 S Z\:
ti] b !
+{§Ti 1,000 Lt ol 1
500
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0.001 001 0.1 1 10 100 1000 [l 6 Tephra2 THIV: &I AR5 OMER
Tephra2 Tt LITHIC_DIAMETER_THRESHOLD X ¥ & /)
*ﬁf% (mm) SWHETIZETHEN, PUMICE_DIAMETER_THRESHOLD

IO REVWKRBETEETHFELRE XN, FZniREs N
IEEAGER SRS, W threshold @M Tid, BT EHOIE

BHEYOBEIZDONTIE. X ESE LU TOEBYSRE, ZRENRA L p DL IR S 1, THOEEMN
o TOEDHFOEEL SD.
- ERAZE . 2.6/m3
-BRAREE:1.0t/m3

$2) University of South Florida(2011): Tephra2 Users Manual Spring

BH(2013) Ic—HBEEE

BEE—MI(2013): BT ALK T2 L— 30— R Tephra2DIBiHE
B —EMEFTOFBEERFIC—, FWEL F%,52,p.173—p.187
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BEH1-1 B8
Wakasa Bay MK core MKQ9 core NEXCO core
I ‘“‘A Depth=100.3 m Depth=60.0 m Depth=100.2 m
GL=-15m GL=2.85m GL=0.95 m
(o]
p— Mkoo-g  UNitB
K-Ah(MK7) ==+ ===+ MKQ0Q-Q ====-==5 ______ NEXCO8 (K-Ah)
W0 unit7
I
Sakate
— MK0g-20----- Uit
: — M NEXC020 (AT)
20 :
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-30 DHg,DSs L
AT(MK33) ------ )
(MK33) MK09-35 Unitd
g Unit3 &
. o MK09-44
7 s ,
c DSP(MKAE)--- - Unit2
© 50
el
2 Unit1
2
b
60 82-86ka
-70 Aso-4
Ata
-80
Legend
-90 [_Jgravel | peat
[ sand -.- correlation (tephra)
] silt — correlation (lithology)
] clay
(bsors the 1852 Karun Carthausk 100
£33 27‘ (2002], IH#E 4& “‘f'll m {: ) & -# ;.,'{. 43“9 lé)J!i } lbl“HL
- f. MK09, NEXCO 27, 3XTUFMK 37 (FH 39, 1994) @ fF E9v IGRUES i3 ms Eﬁ(ﬁ}}l}?iﬁiU?ﬂ]‘bfz‘ﬁl:i’a‘”’%3$@37ﬁ*"~@'§$ﬁt5‘7‘7i:;%ﬁﬂ3

XHEABEEIT R, BIRKBEALLEMNEL BHREARE TELLET A EL T, INEXCO801ZFHH LT,

- Attt (2010) TlE. :ﬁﬁﬂ&u AERETHLONER—) a7 HEMZ RN TEHEEBNZITV. ZAHBOARU LB
DEEEAA-MEBRREFREL TS, ZORTELTISIZTONVTOREHENHY . NEXCOSOMNEREH N TS,

B K - NS ah - FE EEIE - M1 E = (2010): ZHHREDOR— T aTISRESN - ZAMBHOFBITHIRYPEH MO IEA R b HHEE,119,0.775—p. 793
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#£3 arhRDLNLT 7T ETNL ERLTHEZLRM)T oA T 2BM07 7 7 0EARBMIER
Table 3 Petrographic properties of tephra layers recognized in the MK09 and NEXCO cores, and those of the correlative tephra layers previously known in the
Kinki Districts.

Glass shards Heavy minerals
Core Tephra N?‘m“ Grain composition (%) ” —rn - - e 2 mrr—
N. (Correlative = Depth (m) Shape of glass shards(%) [Refractive index| Heavy mineral composition (%) Refractive index (mode)
ame onhis) Rf Lm Hm Ot
P H C T Cc (mode) Opx Cpx Am Opq Bt Ap Zr Opx(y) Ho(ny)
MEKO09 MKO09-8 7.81-7.74 92 2 3 | 2 76 18.5 5 0.5 | 1.510-1.512 |125 6 65 17 47 11 0
(= K-Ah) (7cm) Colored glass shards: 2%
MKO09 MK09-9 8.66-8.61 71 11.5 135 25 15 25 5 915 1 1.521-1.524 25 1.5 9 11 56.5 19.5 (1]
(= U-0Oki) (5cm) (1.522)
MEKO09 MKO09-20  19.87-19.76 92 55 15 1 0 72 13 11 4 1.498-1.500 |37 15 26.5 16 B 1.5 0
(=AT) (11cm) Colored glass shards: 1% (1.500)
MEKO09 MK09-35 34.61-34.59 66.5 10 18 5.5 [}] 45 185 69 8 1.499-1.501 5.5 05 77 11 4.5 1 0.5 1.671-1.677
(= 8I) (2cm) (1.501) (1.672-1.674)
MEKO09 MKO09-44 44.10 11 0 405 175 30 1 (1] 1.700-1.705 1.680-1.685
(=DSP) (1.683)
NEXCO NEXCO8 7.88-7.85 125 53 26.5 4.5 3.5 6.5 8 83.5 2 1.521-1.525 2 4 9 125 605 12 0
(= U-Oki) (3cm) (1.522-1.523)
NEXCO | NEXCO20 19.50-19.20 83.5 11 35 1 1 46 275 21 5.5 | 1.498-1.501 |285 85 265 16 19 15 0
(= AT) (30cm) (1.500)
NEXCO | NEXCO64 63.96-63.91 95 0 4.5 0.5 1] 635 26.5 8.5 1.5 1.498-1.500 |54 10 7 7 21 1 (4]
(=K-Tz) (5¢cm) ( B-Quartzdominant) (1.499-1.500)
NEXCO | NEXCO66 65.81-6580 735 14 9 25 1 0.5 35 875 8.5 | 1.497-1.498 85 105 335 21 235 1 2
(1cm (1.497)
NEXCO | NEXCO73 72.80—72?56 36.56 455 145 3 0.5 2.5 8 55.5 34 1.498-1.500 |26 12 16 275 11 7 0.5
(4cm) Colored glass shards: 23% 1.522-1.530
(1.523-1.525,
1.529-1.530)
NEXCO | NEXCO80 79.70-79.50| 35 4 435 165 1 0.5 6.5 92 1 1.500-1.506 |17 6 65 10.5 1 0.5 =
(BH#EEST20cm) Upper (79.60) (1.504)
NEXCO | NEXCO80 79.70-79.50| 15.5 2 51.5 31 1] 0 6 92 2 1.502-1.508 17 5 70 8 * 0 * 1.702-1.708 1.671-1.684
Lower (79.70) (1.504) (1.704-1.705) | (1.673, 1.676, 1.684)
MK MK7 5.10-5.07 98 0 3 1 1] 5 5 20 0 1.511-1.517 |25 325 0 35 0 7.5 (1]
(= K-Ah) (3cm) including colored glass shards| (1.511-1.512)
MK MK33 29.40-29.33 95 0 4 ¥ 1 43 26.5 305 0 1.498-1.500 + 4 * *
(= AT) (7cm) (1.499)
MK MK48 44.80 3.5 0 67 13 16.5 2 3 90 5 1.508-1.514 |28 0 61 10.5 0.5 0 0
(= DsP) (10 shards)
BT BT3 2.23-2.20 99 ” 1 . = 71 24 5 0 1.511-1.515 |37 24 . 35 0 4 (1] 1.7095-1.7124
(= K-Ah) (3cm) including colored glass shards| (1.511-1.513) (1.711)
BT BT4 2.65-2.62 82 2 16 2 = *. 20 80 0 1.522-1.525 b 7 18 13 52 10 0 1.7301-1.7493
(= U-0Oki) (3cm) including colored glass shards (1.734)
BT BT10 8.62-8.52 95 0 2 * = 63 34 3 0 1.499-1.501 |44 11 10 32 0 3 0 1.7082-1.7352 1.6652-1.6795
(= AT) (10cm) (1.710,1.732) (1.670-1.671)
BT BT15 14.69 55 2 29 14 - 1 11 88 N 1.499-1.504 = 0 66 9 23 2 (1] 1.6692-1.6815
(=8I (1.499-1.502) (1.675-1.678)
BT BT25 30.88 97 0 3 = = 57 37 5 1 1.498-1.501 |40 34 2 21 . 3 0 1.7037-1.7080
(=K-Tz) (1.706-1.707)

BRI - K7 A (G, &R (R, #&8% (Lm), E&H (Hm), Zoft (Ot). KIWA 7 AOBE: mF (H) &, Jig (C) #, £4L (T) &, Zofl (0).
WAL : F5EA (Opx), HAHEGO (Cpx), AKNA (Am), FEW (BEYE) 8% (Opq), BER (Bt), ®KfA (Ap), Y rvary (@n).

Grain composition, Gl: volcanic glass, Rf: rock fragments, Lm: light minerals, Hm: heavy minerals, Ot: other grains. Glass shard morphology are classified into H-,
C-, T-types and other type (O). Heavy minerals, Opx: orthopyroxene, Cpx: clinopyroxene, Am: amphibole, Opq: opaque minerals, Bt: biotite, Ap: apatite, Zr: zircon.
Core name, MKO09: Mikata 09 60-m core, NEXCO: NEXCO 100-m core, MK: Mikata 100-m core (Takemura et al., 1994), BT: Takashima-Oki core in Lake Biwa
(Yoshikawa and Inouchi 1991). Tephra name of the MK09 and NEXCO cores are shown as the core name + intercalating depth (m). Those of the BT core
are after Yoshikawa and Inouchi (1991). As for the BT core tephra layers, grain composition, shape of glass shards, and heavy mineral composition are from
Yoshikawa and Inouchi (1991), and refractive index of glass shards and orthpyroxene and hornblende crystals are from Satoguchi ef al. (2008). + common, *< 1%.
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*NEXCO80(%. Upper&LowerM2D0ND A=y X AIENTEY. UpperldLowerd tbE 9 5&. UpperlZE MM DEL BERPZDOMIE

AR K- %A - BHREIE - THEZ(2010): = AMREOR—) T a7 IRFIN-ZAMBTOEB S RATHHEOILBEA N HPHEE 119,0.775—p.793
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(2) Yasuno,T (1991) Discovery of Molluscan fossils and a tephra layer from the Late Pleistocene Kiyama Formation in the west of Fukui Prefecture,central Japan. Bull. Fukui Mus. Nat. Hist., no.38,p9-14
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+Victoria C. Smith et al.(2013):Identification and correlation of visible tephras in the Lake Suigetsu SG06 sedimentary archive, Japan: chronostratigraphic markers for synchronising of east Asian/west Pacific
palaeoclimatic records across the last 150 ka, Quaternary Science Reviews 67, p.121—p.137
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Table 2
Visible tephra layers within SGO6.

Sample Bore hole layers Composite Thickness Description Glass compositions (wt.%) Correlation 14C date®
(36005 B c D g;f;r;:;i)m‘ (em) Si0, K20 ca0 ?ﬁi;liifygl“ss (cal. yrs BP)
588 A-03-14 B-03-03a — D-03-05 587.9 0.2 Fine grey ash 74.40-7797 225-3.99 1.45-2.37 3966—4064
967 A-06-01 B-05-04 C-07-y — 964.5 2.8 Fine-medium white ash 72.60-74.60 2.77-3.03 1.82-2.34 Kikai-Akahoya 7165—-7303
(K-Ah)
1288 A-07-16 B-07-01 . = 1286.1 179, Normal-graded, medium, 60.49-62.00 6.57-7.48 1.42-2.03 Ulleungdo-U4 10,177—-10,255
white to fine grey ash (U-Oki)
1293 A-07-17 1292.8 0.3 Fine grey ash 77.35-7820 3.17-337 1.08-1.18 10,241-10,326
1965 A-11-00 B-10-02 — — 1963.8 0.7 Fine-medium white ash 76.11-7743 241-3.67 1.35—-1.83 19487 + 112
2504 A-13-07 B-12—-150.8 cm s - 25034 0.1 Discontinuous layer of fine 75.67-7761 3.25-3.63 1.09-1.43 28,425 + 194
white-grey ash
2534 A-13-08 B-13-02 = = 2533.8 0.6 Fine brown-white ash 75.52-76.77 3.04-3.87 1.07-1.56 28,848 £ 196
2601 B-13-06a 2600.4 0.2 Medium brown-white ash 72.67-7791 2.75-4.68 0.62-2.36 29,765 £+ 190 §
2602 - B-13-06b - - 2601.1 04 Medium brown-white ash 74.14-76.58 2.96-4.16 0.89-1.59 29,775 + 191 @
2650 A-14-01 B-13-Bottom - - 2615.2 35.1 Medium brown ash, slightly 77.02—-7841 3.24-355 1.03-1.20 Aira Tephra 30,009 + 189 =
normally graded Formation (AT) 5
3485 — B-18-03 — = 34849 0.5 Fine, dark black ash 53.11-5543 0.33-0.67 8.50—-10.06 43,713 + 156 =3
3668 A-19-04 B-19-03 . . 3667.8 03 White ash, slightly coarser in 76.85-78.39 3.11-3.49 1.00-1.40 46,364 + 202 £
the middle g
3912 - B-20-0 — — 3911.7 0.1 Medium brown—white ash 69.64-73.63  446-490 1.06-2.33 49,974 = 337 g
3974 - B-20-07 - - 3973.8 0.0 Fine-medium, very white ash 75.72-7829 2.84-4.42 0.73-1.57 50,929 + 378 2
4124 = B-21-03 C-17-06 = 41238 02 Fine-medium white ash 76.33-71.77 3.95-4.59 0.49-0.64 i
4141 = B-21-04 = = 4139.9 13 Fine dark ash at the base that 76.87-78.35 3.77-420 0.92-1.36 =3
grades into dark brown ash E
with white ash bands =
4281 — B-22-01 C-18-04 — 4280.6 03 Medium dark ash 73.27-76.69 2.67-2.97 1.30-2.04 %,
4318 A-23-01 B-22-03 - - 4316.9 1.5 Alternating layers of coarse 45.10-52.18 0.33-0.77 9.39-11.73 3
dark grey, and white fine ash 68.87-71.67  2.15-251 2.27-3.24 2
4963 A-28-01 B-28-01 C-19-03 - 4959.1 35 Medium brown ash 70.06—72.38 4.17-4.82 0.97-1.57 ~87 ka Aso-4 5
4979 A-28-313 cm B-28-355 cm C-19-04 49783 0.2 Medium brown ash 70.46—-7226 4.04-4.71 0.91-1.56 ~87 ka Aso-4 g
5181 A-29-01 B-29-04 — — 5178.1 24 Fine-medium brown ash 77.76—78.50 3.14-3.40 1.00-1.15 ~95 ka Kikai- o
Tozurahara N
(K-Tz) L‘;
5287 — — C-21-01 — 52829 4.0 Massive, fine-medium 69.16—-69.88 443-4.76 1.69-1.92 Aso-ABCD o
| brown ash
5353 A-30-02 B-30-02 . = 5351.1 1.5 Fine-medium brown ash 73.69-7461 2.80-2.98 1.72—-1.98 ~100 ka Ata
5385 A-30-03 B-30-93.2 cm - - 5383.9 14 Diffuse pods (<0.3 cm thick) 66.54-68.48 0.69-0.81 3.94-5.05
of fine, light grey ash 73.27-73.72 5.25-5.41 0.69-0.78
6344 A-37-01 B-37-02 — — 63429 038 Fine grey ash 70.12-73.77 0.96-1.13
6412 A-37-07 B-38-03 . = 6412.0 04 Fine white ash that is slightly 69.93-7327 1.87-2.25
21111;1[:[‘; and coarser in the » NEXCO80 Hj iﬁ,ﬁ E %ﬁ
6454 A-38-24.1 cm B-38—77.6 cm - - 6454.0 0.1 Fine grey ash 74.61-7727 2.62-4.32 1.43-1.99
6457 A-38-a B-38-07 s — 6456.9 0.1 Fine white ash 76.55-77.14 3.02-5.44 0.69—-1.38
6510 A-38-B B-39-394 cm — — 6510.3 0.1 Fine grey ash 65.55-66.92 1.42-1.70 4.61-5.07
6634 A-40-02 B-40-04 a = = 6633.9 0.1 Fine white ash 74.01-77.55 2.04-2.67 1.44-2.48

The sections marked in bold are the ones that were sampled. Composite depth is based on August 2009 correlation version. Normalised mean glass compositions are provided (see Table 3, and the Supplementary Material for all
the raw data).
age estimates are provided at the 95.4% hpd range for the uppermost units (down to SG06-1293) and the others are provided at 2 ¢ level, see Staff et al. (2011) and Bronk Ramsey et al. (2012) for data and methods.

Smith et al. (2013)IZ:B5T

a ]4C
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AtaD TALIZEH8D KILIRAFONTHEY. FM10B FRI~FILS B FRTICRIRLI-KILRAHIBL -2 DEEZ NS,

‘NEXCO80I&, BT37&xttb b e G, BERERITH12. 7B FRIZEY ., COEERICNEXCO80ME K LI-AIREEELE Z 5N B HY,
WFhDXWUKRE2cmLU T TH S,

Victoria C. Smith et al.(2013): Identification and correlation of visible tephras in the Lake Suigetsu SG06 sedimentary archive, Japan: chronostratigraphic markers for synchronising of
east Asian/west Pacific palaeoclimatic records across the last 150 ka, Quaternary Science Reviews 67, p.121—p.137
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