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Constraints on the frequency and dispersal of explosive eruptions at Sambe and Daisen volcanoes (South-West Japan Arc) from the distal Lake Suigetsu
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All ages reported that are outside the “*C timeframe are provided in ka with 2o errors (equivalent to 95.4% probability range).

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
large eruptions have been greatly extended through the identification
of cryptotephra layers (e.g., Blockley et al., 2007; Lowe et al,, 2015;
Albert et al., 2015). Ongoing cryptotephra investigations through the
Lake Suigetsu sediments will resolve many additional tephra fall lay-
ers, and dramatically extend known ash dispersals of Japanese eruptions
(e.g., McLean et al., 2018).
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Fig. 1. Theoretical relation between the dimensionless volume ¥/TA and the dimensionless thinning rate k4'/? as deduced from Eq. 4.
¥/ TA has a minimum value of 3.69 for kA'/? = 2. Isopach data from several deposits are seen to collapse around this curve (references in
Table 1).

V/TAIZKAY2=2(Z% L TR /IMES.69&7 5,
LMD KEMOSDEBEROT—AEZOMBOEBIZTOVEENS,
Legros(2000)& Y 5| - N

K-1 V=2Texp(kA"2)/kK2DAMNDEEHINDV/TAEKA 2D EHHIER R

Legros(2000)I2&BE, T AEMORBRENKONSENBIZONTIEMBEMMIZTHDTEE0SREICEDIZTEBLND
V=2Texp(kA"2)/k2D XM SV/TAEKA 2D IBHAIBZREB- 1D KS3ITRL, V=869TADRFIREL-EREND,
COFEEIT 1DOFEREHDOT—INEONT=ESIZR/IMABEEZRHEZIENTEDLDTH S,

* 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 . R-1 HERAICEYEBLAMEROBE T ABYOTSISHT HVOEIE
: Table 10, Ratio of ¥V to T'S for the deposits for which the mass (and volume)
has been determined by the erystal method.
1000} - ———————T T . o ———————
L M (x10¥%g) V (km?¥ T (em) TS (km® v/TS
L = . - :
F, Taupo* 13.74 24 50 1.53 16.7
R R 25 2.27 10.6
E Waimihia* 17.77 29.08 50 2.26 12.9
- 25 1.90 16.8
= Hatepe® 8.70 6.00 50 0.530 1.3
T 10p + 25 0.455 13.2
Chuseri 4.01 6.6S 100 0,593 11.3
L 50 0.495 13.5
[ e Nambu 0.97 2.16 50 0.253 8.5
I N, . 3 25 0.232 9.3
4 . ] {Average) 5N T KBMOES (V/TS) DFEHE = | 12.2
1 JL)LH L l_l_::;.'r.;!._ P 1.“1“.‘-‘1141_ i J_J.J.I.I.LIJ
-0 1 1 10 Hayakawa(1985)& Y 5| F- INE

THICKNESS, m

Fig. 42. Relation between the areas enclosed by isopachs, 5, and the thickness,
T, for the Miyakejima 1983 deposit (MY ; HAYAKAWA ef al., 1984) and for
some plinian deposits (references are given in Table 12). The product TS
is almost constant for each deposit exeepting the Osumi deposit and some
of the Miyakejima deposit. The dotted lines are iso-volume lines assuming
V=122TS,

RIRIE, V=122TSERE L= Z D RIATERR
Hayakawa(1985)&Y) 5| - iNEE

H-1 KW TEFBEROERSEFESTORER

Hayakawa(1985)[C &b &, FEEBRICHFENIEESEESTOREFRIER-1DLSITTREN, ESEEBEDIETSII—EHDET X%
BRLEBMRYTIRZ—ETHY, ALK TIIRELEDOLLWNETRENS, COMEEZFIRTAHIEIZEDT, Hayakawa(1985)(,
ARBEVEBEICEHETASLEDTEAERV=122TSEE LV, FHE122(%, RIS RIHBREICKVETEIN -5 DD T XD
BHn, KEVHIETSELEHIRZRIZH B EL, 5ODET MO IES (V/TS) DEHETH S,

* Hayakawa(1985): Pyroclastic geology of Towada volcano. Bull. Earthq. Res. Inst. Univ. Tokyo 60,0.507 —p.592
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s RIUIROZaL—2 a3V DRERIUTHASA=FIU, RKIUWBRUVEEEDEETHEHE($2.19~12.22km B EHEES DD,
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(2011) ISTRENAVEISLL EDIEEH S E (> 25km) EBET 5,
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Carey and S|gurdsson(1989)(53)l J:%') | . _

e ' e by L.G. Mastin et al. (2009)IZ&%
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- - ~
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Miya . E[152000 3 55 DO 12006 34 53738 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
Fumpn, 10141974 4 i haz GG 5 ] curves that enclose S0 of the predictions as calculated by the routine polyval in Matlab®, The lighe solid line is the best-fit curve ebtained by Carey and Sigurdsson [ 1989 Symbaols in
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