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Albert et al., (2018)

Constraints on the frequency and dispersal of explosive eruptions at Sambe and Daisen volcanoes (South-West Japan Arc) from the distal Lake Suigetsu

record (SGO6 core) , Earth-science Reviews(FE4T#fEH) (TN

Composite Sambe and SG068 Tephra Source Eruption/ Age Lake Biwa Sea of Japan Ichi-no-
Daisen Event Stratigraphy label Tephra IntCal13yrs 8P  (BiwW07-06) KT96-17 GH8o-2-27 Megata
— (SGO6) (95.4%) P2 H89-2-25 (IM06)

0588 -- Sambe-- Th-pd 4,036 £ 32 — fi=—

---0775-- Sambe-- §2fi ------5,501 + 20 .
967 — Kikai — K-Ah —— 7253 £ 46 i T
K-Ah
L/

76.351 22 560 £ 229

4965 - SaMbe-- Md-fl-----19,561 & 80-----~ [ 22 - Sekate M| imCalt3 yrs BP
2504 BEER %ngp) 28449478 VALS
iﬁ% gEEﬁ B'g %é;%%% z I f ;“;7;'3‘ VALS AT

Lo Seme - Geli8 e

this is likely to reflect unfavourable dispersal axis. For instance the
sub-Plinian/Plinian fall associated with Daisen Kusadanihara (DKs),
which is exposed to the north of the Daisen summit (Domitsu et al.,
2002; Yamamoto, 2017), and the Daisen Namatake (DNP) Plinian erup-
tion, which is dispersed E/SE towards the southern shores of Lake
Biwa (Yamamoto, et al., 2017) are both absent from the Lake Suigetsu

stratigraphy. The Sambe Plinian Kisuki (SK) eruption (Table 1) has a

strong north-easterly dispersal mapped just to the north of Lake Suigetsu

(Machida and Arai, 2003). The absence of visible tephra layers asso-
ciated with large magnitude eruptions at Daisen and Sambe does not
preclude their future identification as non-visible cryptotephra horizons
in the Lake Suigetsu record. Indeed in European distal tephrostrati-

. graphic investigations, the mapped distribution of ash fall from many
| o . large eruptions have been greatly extended through the identification
l of cryptotephra layers (e.g., Blockley et al., 2007; Lowe et al., 2015;
Y a77-87%m . Albert et al., 2015). Ongoing cryptotephra investigations through the
5181 — %z%‘lﬁ::?sgiﬁm—\ 5 & ‘ I Lake Suigetsu sediments will resolve many additional tephra fall lay-
a% ety vy v - P, ers, and dramatically extend known ash dispersals of Japanese eruptions
| (e.g., McLean et al., 2018).
- 6457  Daisen 126t8ka s
0N Flow IR SiiaE
w,:a" w— * Ages are based on correlations to proximal eruptive units
-_— lospread Kyushu
Tephra marker S
A 88|z
Fig. 9. The integrated proximal-distal event i hy of Daisen and Sambe volcanoes based on the record preserved in the Lake Suigetsu SG06 sedimentary archive, with correlations Ib e rt et a I ) ’(20 1 8) ' = J: é & 7k

to other sedimentary records. The SGO6 tephra ages are shown as IntCal13 yrs. BP in the radiocarbon timeframe (95.4%). Beyond the annually laminated and 14C dated portion of the se- H :Eﬂ ( ) - d: h°
phra ag: y y po! p :TSGOGI‘[ ,AE ]

quence, the age-depth model is based on a linear extrapolation that is anchored by deeper chronological tie points, which include “’Ar/**Ar ages of volcanic units (e.g., As0-4/5G06-4963)

All ages reported that are outside the '“C timeframe are provided in ka with 20 errors (equivalent to 95.4% probability range).
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Fig. 1. Theoretical relation between the dimensionless volume ¥/TA and the dimensionless thinning rate k4'/? as deduced from Eq. 4.

V/TA has a minimum value of 3.69 for k4'/2 = 2. Isopach data from several deposits are seen to collapse around this curve (references in
Table 1),

V/TAIZKA2=2| 2%t L TR /IME3.69&755
WO D KNS DEBEHDT—FIZOMBOREBIZTOvrEhS,

Legros(2000)&Y) 5| F- &
-1 V=2TexpkA2)/IKZDHMOBEHINDHV/TALKA 2D R R

Legros(2000)I2&d &, BTAEMORENKOANSENBICONTIEHERMITHDTEEOSREICEDIZTELND
V=2Texp(kA"2)/k2D XM BV/TAEKA 2D IEHHIBZREZB- 1D KIITRL, V=869TADXFIRFEL-EREND,
COFXRE 1DOEBEHOT —AINEGON-EZIR/IMAEEZRODEZIENTERLDTHS,

* Legros(2000) : Minimum volume of a tephra fallout deposit estimated from a single isopach. J. Volcanol. Geotherm. Res., 96, p.25—p.32
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10000} S 3 x-1 WRIEICKVEELHREERDO-BTAREYOTSIZHT HVOEIE
: Table 10, Ratio of V to TS for the deposits for which the mass (and volume)
[ has been determined by the crystal method.
1000 3 R e = S b = ——
g M (x10%g) V (km? T (em) TS (km?) V/TS
: L] Taupo* 18.74 24 50 1.53 15.7
£ . Waimihia* 17.77 29,08 50 2.26 12.9
- 25 1.90 15.3
= Hatepe* 3,70 6.00 50 0.530 11.3
@ 10f o 25 0,455 13.2
= Chuseri 4.01 6. 68 100 0.593 11.3
50 0.495 13.5
Nambu 0.97 2.16 50 0.253 8.5
i3 25 0.232 9.3
; (Average) SODKTXHNOEE (/T DT =
B R ;“.-"m] Lt 1”’-"1“| N ;.u | R ] .;.‘l"nll
.01 A 1 10 Hayakawa(1985)&Y 5| - INE
THICKNESS, m
TFig. 42. Relation between the areas enclosed by isopachs, S, and the thickness,
T, for the Miyakejima 1983 deposit (MY ; HAYAKAWA et al., 1984) and for
some plinian deposits (references are given in Table 12). The product 7'S
is almost constant for each deposit excepting the Osumi deposit and some
of the Miyakejima deposit. The dotted lines are iso-volume lines assuming
V=122 TS.
RERIE, V=122TSERTE L FzEE DRIFATELR
Hayakawa(1985)&Y) 5| - ingE
H-1 KEMIdd 5FBEROEESEESTOER

Hayakawa(1985)[2 &b ¢, FEBERICHFENIMESEEITORBRIIE-1DLS(TREN, ESEMBEDRBTSIEI—HOBET KM%
BRLER KB TIEEZ—ETHY, LAY TEIREKEDOSHWNERENS, COMBEEFATHEIZEST, Hayakawa(1985)(,
KEVEE@ICHETEENTESRV-122TSHEE LV, FRE1221%, TR THERBEICKYETEINE=5DDE T ARMDEE
BMD, (KIBEVHIETSELLLHIRERIZHDEL, BODET KEMDIES (V/TS) DEXETH S,

* Hayakawa(1985): Pyroclastic geology of Towada volcano. Bull. Earthq. Res. Inst. Univ. Tokyo 60,p.507 —p.592
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EERESEDZEZ A (Mastin et al. (2009)[2X5) #4412 P45 B8

-Mastin et al. (2009)°7 [&, FE[ZE1,900F LIBFEDHEHFR D X ILDOIE X (VEI2~6) IZDNT, BRFOAREMICEEHINTLNSIE
BERSE, BEHE, #EEBRESEEEEL ChoDT—3tvhANWTEEHSELEEEDRIIRKERDOTIVS,
SRR ZAL—2 3V DR FRUTHASEHIU, RKIURVEEEDEET HEHE(32.19~12.22km3EMB L EEDHIEMND,
cOEIERZANCTEHBECEC-EEESEZRTT S, 68, FESN-EERSEL25~30kmTHY, BTH-FH
(2011) IZSRENAVEIS UL EDIEIER S E (>25km) B ET 5,

ZHREMT IS (EHE 415kmd) DIHE, FIRKICKYBRESNIEERSEIL27TkmER D, COZIZERTIZICETS
KWK Z2L—230 (EART—R)I2DNWT, EIRKICKYRERESINSEERSE2TkmZEAL-I5E SBTH - HH (2011) 12
RSNAVELDEBERS EDR/IME2SkmZERAW-EEDEMICE FARIREBELZLLBLE-ER, WFho BLEEIIRE
ETHH(RELUESR),

'Iﬁﬁ@kmwﬂﬁk%ﬂ(_‘—@‘t"yb) 40 ' 1130

Table 1 Carey and Slgurdsson(1 989)9®)[Z J:é .
Eruption source parameters for well-studied eruptions. Variables include plume height H, erupted volume V, mass eruption rate M, and duration D. The mass eruption rate is calculated by 1 Mastin et al. (2009)IZ& 3
multiplying the erupted volume by density to arrive at an erupted mass, and then dividing the erupted mass by the duration. Plume heights are annotated with a letter, which indicates the (VE]4~ 77&“‘1%) 1120
method by which plume height was estimated: *v"=visual observation from the ground or an airplane; “t”=radar; “s"=satellite images; “i" = isopleth data. For silicic eruptions, column 3 (VEI2 ~6 5, st %)
indicates the magma type; r=rhyolite, d=dacite, a=andesite. Letters in indicate magma types. Observations that form the basis for these values are described in 35 4
Mastin et al. (in preparation) H(km) =
110
Volcano Date of onset Magma type VEI H, v, M, D, Reference 259+ 6_64|0g1 O(V(kmSDRE))
(km) (km*) (kg/s) (h)
DRE % St Helens 3805 |l409
Silicic and andesitic eruptions 30 * gﬁf 'Ozg:?m 1995
St. Helens 3/8/2005 d 2 9v 1e-04 4e05 05 12 =g = RFE na
St. Helens 7/22/1980 d 2 103r 0.001 1.4e06 045 3 s @*E =] ,; 4 St Helens 7/22/80 90
St. Helens 5/25/1980 d 3 10.2r 0016 2e07 <05 3 25~30km P> Ruapehu 1995
St. Helens 6/12/1980 d 3 961 0017 2e07 05 3 Miyakejima 2000
Pinatubo, Philippines 6/12/1991 d 3 1751 00056 6€06 063 4540 25 Izu Oshima H
Ruapehu, NZ 6/17/1996 a 3 5.7s 0.002 2e05 6.5 12,13 £ 4 Pinatubo 6/12/91 80 3
Redoubt, USA 12/15/1989 a 3 9v 0.008 4-7e06 1.03 14,15 M x Cerro Negro 1992 2
Nevado del Ruiz, Colombia 11/13/1985 ad 3 26i 0014 3e07 03 16 - Redoubt 12/15/89 s
Spurr, USA 6/27/1992 a 3 13r 0012 2006 44 171819 iz &, Spurr 6/27/92 0 5
Spurr, USA 8/18/1992 a 3 105r 0014 3e06 35 17.18.19 H'D oo Spurr 8/18/92 °
Spurr, USA 9/17/1992 a 3 107r 0015 3e06 36 171819 i < @  Nevado del Ruiz S
Hekla, 1970 5/5/1970 a 3 12-16v 0.017 6e06 2 20 ol B spur9i17/92 60 @
Hekla, 1980 8/17/1980 a 3 15v 0019 2606 5 21 i e St. Helens 5/25/80 3
Reventador, Ecuador 11{3/2002 a 4 17v 012 1e07 22 22 =2 Hekla 1970 =
Hekla, 1947 3/29/1947 4 a St. Helens 612/80 150 F
brownish-gray ash a 28v 0.034 46007 05 15 Hekla 1980 I
brownish-black ash a 8-25v 0013 1.6e07 05 23 Fuego 1971
Soufriére, St. Vincent 5/7/1902 ad 4 14v 0.14 3-4e07 25-35 2425 Reventador
El Chich6n A, Mexico 3/29/1982 a 5 20i 030 35007 5 26 Hekla 1947 40
El Chichon B, Mexico 4/4/1982 0135 GMT a 5 2i 039 60607 4 2 ® Soufiere SV 1902
'r‘l (dmrhn(nhtl‘ Mexico :mlﬁ%nu GMT a : :j‘ i (;.3[1 3(:3:/ ;1 f;zx 10 St. Helens 5/18/80 [ -
judson, ile L a -18v X el »
St. Helens 5/18/1980 d 5 135r 02 2e07 9 36 E: g::z:z: ngﬂf
Quizapu, Chile 4/10/1932 d 6 27-30i 40 1,508 18 7
Novarupta 6/6/1912 6 5 El Chichon 4/4 PM
amp 7o : ; S Pinatubo 6/15/91 (120
Episode | rd,(a) 2351 294 12e08 16 A
2 = % > 5 2 Santa Maria 1901
Episode II d 2251 196 5.2¢07 26
Episode Il da) 19i 163 1.1e08 10 8 Quizapy
Pinatubo, Philippines 6/15/1991 d 6 35-40s 08-16 2-4e08 3 9,10,11,40 === Best fit 10
Santa Maria, Guatemala 10/24/1902 a(d) 6 34i 33 5-7¢07 24-36 293031 ® = = = Bestfit +/- delta
C&8S 1989 DR
Basaltic eruptions 0 % = T — . = 0 g HE
Etna, 2001 7/19/2001 2 05-25v 9e-04 6003 115 32 10™ 10" 10 10°
Cerro Negro, 1995 11/19/1995 2 2.25v 13e-03 9.4e03 ~100 33 \\ 0.84~ 4.70k\m_iD RE
Cerro Negro, 1992 4/9/1992 3 28-68v 00094 3605 ~21 33 Log erupted volume, km® DRE (219~12.22km3ABHE)
Izu-Oshima 11/21/1986 aa) 3 10s,rv 0.0045 8e05 3 a1 B
Fuego, 1971 9/14/1971 3 10v 003 1.7e06 12 3435 =
Miyakejima, Japan 8/18/2000 3 15.5r 0.0042 12606 34 363738 Fig. 2. Plume height versus log erupted volume (DRE) for the eruptions listed in Table 1. The bold solid line is the best-fit curve through the data, and the bold dotted lines are envelope
Fuego, 1974 10/14/1974 4 10v 0.02 3e06 5 39 curves that enclose 50% of the predictions as calculated by the routine polyval in Matlab®, The light solid line is the best-fit curve obtained by Carey and Sigurdsson (1989). Symbols in

Information sources: the legend are arranged from smallest to largest erupted volume.
"Mastin (2007); “Scott et al. (in press); *Sarna-Wojcicki et al. (198

Paladio-Melosantos et al., 1996; *Hoblitt et al. (1996); “Durant et al. (this volume); “Hildreth and Drake (1992); 2 | = [/ 5 =
SFierstein and Hildreth (1992); *Koyaguchi (1996); '°Koyaguchi and Ohno (2001a); ""Holasek etal. (1! qs:-“P “%mdmn and Houghton (2005); “Miller ﬂﬁ = = =112 HE io) 7Is
and Chouet (1994); "*Scott and McGimsey 'mkm "*Naranjo et al. (1986); al et al. (1995): i 3 imsey et al., 2001) *Thorarinsson and

Sigvaldason (1€ 225mithsonian Institution (20 Sigurdsson (1978); °Carey and
Sigurdsson (198

gurdsson S . (18 Naranjo et al. (1993); 2Rose (197: "‘CamyandSpmks(1‘)85‘,; “Audennn.’l!]ﬂX 25collo et al. (2007); **Hill et al. (1998); **Bonis and Mastin et al (2009)4: L) glﬁﬁ -7]”%
Salazar (1973); hose et al. (1973); *Tupper et al. (2004); “'Nakada et al. (2005); **Geshi et al. (2002); **Rose et al. (2008); “Pallister et al. (1992); 'Mannen (2006). .
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s NIURZaL—2a v DOFRENILUTHA=HIL, RIURVERENDEE T AEHFEIF2.19~12.22km3THY,
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