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Fig. 10 Comparison between dense-rock equivalent volumes for the pyroclastic fall deposits from Daisen Volcano by the methods in
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.

Hadk  RETAOMERO SRS RO ME ER S BMERL BMERIE Legros (200000 TRz & DML, it A& LR hMER
EGALSHREERMEO A DT TS, BREERT - 2095, FiFROEOEF - Fik, MH - 581 2000)
DEDIFA 20 w2k, THERO19NDEDRT » & —7 4 Y OEFTRLTVS, ndid, 7—7% L. BEFKMHOSH
FRia LU T osgikiz & % 5t BT - $73F (1979) 5 ° AT (1984) & < [HH - 3T 2000) ;¢ MIEEIEA (2004). 74 41 b OF
IR 2,300 kg/m”.
Table2  Arca within isopachs and minimum volume of pyroclastic fall deposits. Minimum volume was determined by the method in Legros
(2000), and the isopach cell presenting the largest minimum volume is shaded. Isopach data by this study, Okada and Ishiga (2000)
and Takemoto (1991) are shown as numerals in bold lette lic letter and underlined, respectively. n.d. means no data. The names of
pyroclastic fall deposits were defined by * Machida and Arai (1979); " Tsukui (1984); ° Okada and Ishiga (2000); * Katoh et al. (2004).
Density of dense-rock dacite is 2,300 kg/m’",
Tephra 10-em 20-cm 30-cm 40-cm 50-cm 60-cm 80-cm 100-cm 200-cm Min Volume | DRE Volume
isopach (km”) ach (km®)| isopach (km®) isopach (kr isopach (km”} | isopach (km®)| isopach (km*)]  (km’) (km’)
Kusatanihara " n.d nd nd 53 x10" nd nd nd 9.8>107 | 34x107
Higashidaisen " n.d n.d n.d 1.8 % 10° n.d n.d n.d 3.7x10" 1.3 x 10"
Odori * (Upper) nd 4.6 %10° 14 107 nd nd nd nd 34x10" | 22x10"
Odori * (Lower) n.d 4.5 = 107 20 = i0° n.d nd nd nd 33x10" | 22x10"
K ka® 1.5x10° nd nd n.d nd nd nd in.d 5.4 %107 3.5 % 10"
Kurayoshi (DKP) ‘| 8.6x10% 3810 nd L1x |0‘. n.d nd 2010 nd 3.2x10' 1.1 %10’
Sekigane (DSP) * n.d 1.2 % 10° n.d nd Z21x)07 n.d nd 1.2 % i0° n.d 8.5 x 10" 3.0 % 10"
Namatake (DNP) n.d nd 55x10° nd 29 x10° nd nd L % 10° [EENTEE IEYENTI BEYERT
Arata 2 © n.d n.d 2.1 % 10° nd n.d n.d 67 % 10" nd n.d 2.3 10° 8.0 % 10
Arata | © n.d n.d 63 = 10" n.d n.d n.d nd n.d n.d 7.0 % 10* 24 %10
Hiruzenbara * n.d 3.4 x 107 nd 13x10° n.d 7.4 x 10’ 28 % 10" n.d n.d 25x10" | 87x10
Matsue (DMP) * n.d 3.8%10° nd nd 1.5 % 10° nd nd 74 %107 29 10° 2.9 10" 99 % 10"
Hidani ” n.d n.d n.d nd n.d n.d n.d n.d 87 % 10" 6.4 10" 22 10"
Bessho (DBP) © n.d nd nd nd 1.6 % 10° nd nd nd n.d 2.9 % 10" 1.0 % 10"
HPM2© n.d 6.2 x 10’ nd 27x10° n.d 1.3 <107 40 > 10" nd n.d 46>10" | 16x10"
Okutsu (DOP) n.d 75 % 10° nd n.d n.d n.d nd n.d 20 %107 5.5 % 10" 1.9 % 10"

@ WITo17)IzENIE, KUK ILFRRDET KEEYIZDUVT, Hayakawaix K& ULegrosik (& YDREKRIEA RSN TLVS,
@ ZD>bLegrosiiElZ & BHET KM D H/IMATEEL T, DNPIE£I6.1km3ERENTLVD,
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Age (@) | *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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BN EZSIESECITERETIYDZEAPILEDRETKMEYENMIBIZHS,

@ Zhao et al.,(2011) ECOAEEISIZESDH=Zhao et al., (2018) [TRENTWLWAKILD M TREICIENDIERERB O LinREEL
BL-ER. WAELREEED20kmIZHY . kllld)ﬂt'F,zE%B( MBI EEREDFREIZEINELY,

CRFIE—-EAER)(2005): P TFRBOYY T - BRRAZOHMBMEZMAER N —RE -BF ALbEB SR F: SEHREAOBA— RF /v I TUFHRE,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 THA(2002): Fara B ANREDEWBICHK A T HREVIER R BEE, REAB KL KR ATELR 458, FHi145F4 A p.545—p.553
CHEBE1997): RRERFMTFETRELTIVBEYDRS, A $IJtthH?,19,p.720—p.724
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%3 kI LIEBEEISH VE]L (Volcanic Explosivity Index)
[Newhall and Self (1982) iZinEE]
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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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#£3 arhEDLNLT 7T ETNL ERLTHEZLER)T oA T 2HA07 7 7 0ELRBMIEER
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 Nﬁ.‘“"‘ Grain composition (%) & . - " o M T
N (Correlative = Depth (m) Shape of glass shards(%) |Refractive index| Heavy mineral composition (%) Refractive index (mode)
ame ki) Rf Lm Hm Ot
P H C T Cc (mode) Opx Cpx Am Opq Bt Ap Zr Opx(y) Ho(ny)
MEK09 MKO09-8 7.81-7.74 92 2 3 1 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%
MK09 MKO09-9 8.66-8.61 71 11.5 135 25 15 25 5 915 1 1.521-1.524 25 15 9 11 56.5 19.5 (1]
(= U-Oki) (5cm) (1.522)
MKO09 MK09-20  19.87-19.76 92 55 15 1 0 72 13 11 4 1.498-1.500 |37 15 265 16 B 1.5 0
(=AT) (11cm) Colored glass shards: 1% (1.500)
MEKO09 MKO09-35 34.61-34.59 66.5 10 18 5.5 1] 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 3.6 6.5 8 83.5 2 1.521-1.525 2 4 9 125 605 12 (1]
(= 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 1.5 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 (1]
(=K-Tz) (5cm) ( B-Quartzdominant) (1.499-1.500)
NEXCO | NEXCO66 65.81-65.80 735 14 9 2.5 1 0.5 3.5 875 8.5 1.497-1.498 85 105 335 21 23.5 3 | 2
(1cm (1.497)
NEXCO | NEXCO73 72.60—72?56 36.5 455 145 3 0.5 2.5 8 55.5 34 1.498-1.500 |26 12 16 275 11 7 g 0.5
(4cm) Colored glass shards: 23% 1.522-1.530
(1.523-1.525,
1.529-1.530)
EXCO | NEXCO80 79.70-79.50) 35 4 435 165 1 05 65 92 1 1.500-1.506 |17 6 65 10.5 1 0.5 b
(BH#EEST20cm) Upper (79.60) (1.504)
NEXCO | NEXCO80 79.70-79.50| 15.5 2 515 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] 75 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 i 1 43 26.5 305 0 1.498-1.500 + 2 = *
(= AT) (7em) (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 . = . 20 80 0 1.522-1.525 : T 18 13 52 10 0 1.7301-1.7493
(= U-Oki) (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 ) 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 * 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)

WA - K7 A (G, &/ (R, #8% (Lm), E&H (Hm), Zoflt (Ot). KIWA 7 AOBE: mF (H) &, i (C) #, £4L (T) &, Zofl (0).

WAALE © F7E A (Opx), HAHEGO (Cpx), ANA (Am), FEW (BEYE) 8% (Opq), BER (Bt), WKL (Ap), Yvary (@r).

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 AFHh(2010) 123852
Yoshikawa and Inouchi (1991), and refractive index of glass shards and orthpyroxene and hornblende crystals are from Satoguchi ef al. (2008). + common, *< 1%. R

‘NEXCOaA7 DK TIE, FBET79.5m~79.7miE X, VILEEAR T, BHMICEBREZE T HESNTHEY.,. TISDEEITELY,
*NEXCO80(%. UpperéLowerM2DND A=y ZXAIENTEY. UpperldLowerd tbE 9 5&. UpperlZE M DEL BERPZDMIE
AMEETHEDEHEM S NEXCO80ITBI#ELESATNSAEEZLND,
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H 2 =h, BEEES X UK BHEHIEEO B L KK X Btk Atk (2010)
L oKL, 20 ¥k, 30, 4. B S JBHIRESL, 6. MBER, 7. kIR
Trtith (1994)

*‘NEXCOa7 THERENT-NEXCO80IENEXCO064 (K-Tz) KYUHI15M T HELIZAIET B,

-—7 . MKa7, SG93., SG06a7 TIFXK-Tz& R IXRI LR IREFATH DAtan RSN THY . £ LURIZH20m
LLEHEES L NIUIRDFEFESN TULVHHY, NEXCO80EDM M LEIEEN TLVELY,

+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

HBEIZ-ANEZ - BB - RAER1994): =4 KA RBEROEFTMOBHEFR - =ZHEHROREIKI UG OHFIRE — P H3E,103(3),p.233—p.242

SR KE- MR- BB EE-MTHEZ, 2010, ZHMREOR—) T ATICRBESNI-ZANBHEO T IHSRAEHHOABEA UL, #PHEE119(5), 775—793
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Table 2

Visible tephra layers within SGO6.

BH1-1 B8

TRE29%F1H827H
$436E KHFEHREM3I, 4545 Kl

Bz 808 =
%

i~ ROIBERE

74

Sample Bore hole layers Composite Thickness Description Glass compositions (wt.%) Correlation 14C date®
(5GO6-) B c D g;sp;l::;:)[h‘ (em) S0, K;0 ca0 ?ﬁi;;lii‘:ygms (cal. yrs BP)
588 A-03-14 B-03-03a = D-03-05 587.9 0.2 Fine grey ash 74.40-7797 225-399 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 1.9 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 12928 03 Fine grey ash 77.35-78.20 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 — — 2503.4 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 - - 2615.2 351 Medium brown ash, slightly 77.02-7841 3.24-355 1.03-1.20 Aira Tephra 30,009 + 189 5
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 43713 + 156 =3
3668 A-19-04 B-19-03 = = 3667.8 03 White ash, slightly coarser in 76.85—78.39 3.11-349 1.00—-1.40 46,364 + 202 o
the middle g
3912 - B-20-o = — 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 - - 39738 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 76.33-77.77 3.95-4.59 0.49-0.64 ‘i
4141 = B-21-04 = = 41399 1.3 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 g
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 D
4979 A-28-313 cm B-28-355 ¢m 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- =
Tozurahara ]
(K-Tz) L‘;
5287 — o C-21-01 — 52829 4.0 Massive, fine-medium 69.16—69.88 443-4.76 1.69-1.92 Aso-ABCD )
| brown ash
5353 A-30-02 B-30-02 - — 5351.1 15 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 5
6344 A-37-01 B-37-02 — — 6342.9 038 Fine grey ash 70.12-7377 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
:;1;11311; and coarser in the > NEXCOBOH&' iﬁ.ﬁi%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 — — 6456.9 0.1 Fine white ash 76.55-77.14 3.02-544 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).
@ 1C 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

SGO6TIFI0D KILRAFONTEY , ®tbEShf=p THRELE VK ILKIFAta (91075 F LARTICHRR) [TREMS3MTHRESN TS,
AtaD TALIZH8D KILIRAFONTHEY. FMI0B FRI~FILS B FRTICRIRLIZKILRAHIBL -2 DEEZ NS,

‘NEXCO80I&, BT37&xttb b En G, BEIRERITH12. 7B FRIZEY ., COEERICINEXCO80ME K LI-AIREELE 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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Fig. 10. Cumulative weight-percentage curves of the particle size distribution
of Ta-bs deposit plotted on logarithmic probability paper. The samples
are collected along the distribution axis of pumice-fall. Arabie numerals
are distance from Mt. Tarumai.
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-Furuyama , K. , Nagao, K., Mitsui , S.and Kasatani, K.(1993):K-Ar ages of Late Neogene monogenetic
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-Victoria C. Smith , Richard A.Staff , Simon P.E. Blockley , Christopher Bronk Ramsey , Takeshi Nakagawa ,
Darren F.Mark , Keiji Takemura , Toru Danhara , Suigetsu 2006 Project Members(2013) : Identification and
correlation of visible tephras in the Lake Suigetsu SGO06 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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- Shinji Nagaoka (1988) : The late quaternary tephra layers from the caldera volcanoes in and around
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p.49—p.122
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