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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 (SG06 core) , Earth-science Reviews(F{T#MEH) 2%
this is likely to reflect unfavourable dispersal axis. For instance the
sub-Plinian/Plinian fall associated with Daisen Kusadanihara (DKs),
S:mr: ;..;n:h;?:m SG08  Tephva Source Epuptony muc-ﬁ‘g}; 8P (;“w;c‘;_'g) Kmsiar =€§::;2v27 :ﬁ:‘;:ﬁ which is exposed to the north of t]?e Daisen summit (Dom.xts?u et al.,
e} pEAE) e 2002; Yamamoto, 2017), and the Daisen Namatake (DNP) Plinian erup-
T oo || - 0588 - Sambe: Thpd----- 4,036 £ 32 ] ) tion, which is dispersed E/SE towards the southern shores of Lake
- e g5 Sambe g20-- 5501120 1 Biwa (Yamamoto, et al., 2017) are both absent from the Lake Suigetsu
o ‘ o e s stratigraphy. The Sambe Plinian Kisuki (SK) eruption (Table 1) has a
X . nm S ———— .
SatR : [ L strong north-easterly dispersal mapped just to the north of Lake Suigetsu
- | R o et I e -y (Machida and Arai, 2003). The absence of visible tephra layers asso-
w;b.‘;’,f:ﬁ 383 paisn 11 REgin = ciated with large magnitude eruptions at Daisen and Sambe does not
PR : 2’% ﬁgﬁ: @ 3 mié i) e T preclude their future identification as non-visible cryptotephra horizons
3 {n__/_ \_3: Byisen Sn-  Zevi  —nn . : : :
- SNTC il in the Lake Suigetsu record. Indeed in European distal tephrostrati-
ﬁ:- Takano graphic investigations, the mapped distribution of ash fall from many
e e T1EI O Naka ions have been greatly extended through the identification
—— | 374 Qesen g:g% ; reslpas large eruptions have greatly
““““““““ —_— '-433'?'-10&,13,;-“ Wg’;;fk, l_.w of cryptotephra layers (e.g., Blockley et al., 2007; L(?we et al., 2015;
.“";‘ basen DP_ SISk o Albert et al., 2015). Ongoing cryptotephra investigations through the
I|§?_:_.‘;E';Ti§%;';"_—"}"s§':;-‘:-3"5—\ S e e B Lake Suigetsu sediments will resolve many additional tephra fall lay-
- il | i ers, and dramatically extend known ash dispersals of Japanese eruptions
(e.g., McLean et al., 2018).
v 6457  Daisen 126t8ka Ve N
~o Flow I —
() Fan - *Ages are based on comrelations 10 proximal éruplive units:
ke et L _
, *Albert et al.(2018)IZ&kBEKA
Fig. 9. The integrated imal-distal event stratigraphy of Daisen and Sambe volcanoes based on the record preserved in the Lake Suigetsu 5G06 sedimentary archive, wiﬁ:;~ correlations _ N
t::sother se:li‘s?\;lgt‘;; relz‘:::ls. The‘SGOG 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- 5Eﬂ - 7 ( SG 06) ' Z ( j: , m EE *E 75\ EJ'
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., Aso-4/5G06-4963) . _
All ages reported that are outside the 'C timeframe are provided in ka with 2a errors (equivalent to 95.4% probability range). ﬁEfd: D N P o) E [j: EE E?é'\ é ;I/l,fd: 75\ 0
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FE | EZkm) | S3km) | E&EiEkmD
1 7.491 7.895 59.1

2 14.594 4.283 62.5
3 24.076 4528 109.0
4 24.076 10.623 255.8
5 23.326 10.597 247.2
6 23.326 4961 115.7

7 6.488 5.806 37.7
=11 887.0

miE 4435

ZFEEH: 50cm

o - 50 (k)

FE | EDKm) | &&km) | E@EmiEkm®)
1 8.777 9.103 79.9
2 18.633 6.792 126.6
3 18.633 8.076 150.5
4 48.834 10.617 518.5
5 48.834 14.008 684.1
6 33.127 15.737 521.3
7 33.127 13.850 458.8
8 20.283 12.937 262.4
9 20.283 10.552 214.0
10 11.448 11.123 127.3
=K1 3,1434

miE 1,571.7
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FEE#R: 25cm

FE | EDKm) | &&km) | E@EmiEkm®)
1 15.078 19.761 298.0
2 65.725 13.052 857.8
3 65.725 20.287 1,333.4
4 78.364 20.311 1,591.7
5 78.364 12.567 984.8
6 39.555 17.678 699.3
7 26.755 15.903 4255
8 26.755 10.276 274.9
9 16.988 22.138 376.1

=11 6,841.4
miE 3,420.7
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ERIRBEESS
E¥H-2-2
P34 Hi8
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*Google Earth ProCEH LI-miEsL, =fETEHL-EREZ* TXRIZTRY,
-=fLETEHL-mEIL, Google Earth ProTHEHLI-=EiENI4~96%Zx B/ TETHY, Google Earth ProTHEH L 1=
HiEXZATHAEFHERLT=,

(& [k & E(cm) 25 50 100
(DGoogel Earth ProCE H L1=Ei&(km?) 3,589 1,646 474
Q=fLETEHL-miEKM?) 3,420 1,572 444
HE(@+D) 95% 96% 94%
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Legros(2000) 7P [Z kAT XEBYDARBELRAEZDBEIZDOLNT

Hekla 1947-48
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kAIfE

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/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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" Hayakawa(1985)7® [_ &k 5% F XD ARAL AEOBE-OVT
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Fig, 42, Relation between the areas enclosed by isopachs, S, 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 produet T'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=122TS.

RIRIE, V=122TSERE L= Z D RIATERR
Hayakawa(1985)&Y) 5| - iNEE
-1 KBTI 5FRBEROEBESEESTOMR

x-1 HREICIVEELRBEEROETKBYOTSISHT HVOEIE

Table 10. Ratio of ¥V to T'S for the deposits for which the mass (and volume)
has been determined by the crystal method.

M (x10%g) V (km® T (em) TS (km?) V/TS
Taupo*™ 13.74 24 50 1.53 16.7
25 2,27 10.6
Waimihia* 17.77 29,08 50 2.26 12.9
25 1.90 15.8
Hatepe* 3.70 6,00 50 0.530 1.3
25 0,455 13.2
Chuseri 4,01 6. 63 100 0.593 11.3
50 0.495 13.5
Nambu 0.97 2.16 50 0.253 8.5
25 0.232 9.3
(Average) 5OMB T XEYOMES (V/TS) DFHE = | 12.2

Hayakawa(1985)& Y 5| FH- ¥

Hayakawa(1985)IC k5 ¢, EEBERICEHENIEESEESTORRIEIR-1DLSITREIN, ESEEBEDETSIEI—EDOET KEY%E
BRLEBMRYTIRZ—ETHY, ALK TIIRELEDOLLWNETRENS, COMEEZFIRTAHIEIZEDT, Hayakawa(1985)(,
AREVEEEICHET ACEDTELRKV-122TSHF BV, FRE1221%, RNIZRTHEREICLKYESTEIN-5DODB T LR DL
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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EEHEENZEZH (L.G. Mastin et al. (2009)[Z&£3) 12 145 BB

-L.G. Mastin et al. (2009)79 (&, FG/E1,900F LIFFEDHF D MILDE N (VEI2~6) IZDWT, BEFFOARAERIZESH IN TL
HEERSE, BHE, HERESEEEL, ChoDT— 3ty RV TEEREELEHEDRIFEREFROTIVS,
SRR ZAL—3 3V DRERINTHA=H, KIWRVEEEDEETHEH S (£2.19~12.22km3EMRB[LEBEHIEMND,
cOEIERZANCTEHRECKRU-EERSEEZERTFTT S, 4H, RESN-EERSEL25~30kmTHY, BTH-FH
(2011) ISTRENAVEISLL EDIEEH S E (> 25km) EBET 5,

=HRERTII(EHE 415km?) DIFE, BIRKICKYEZESNIEERSER2TkmELS, CO=RZERTIIIZEATS
RIWKDZaL—2aV (ERT—R)IZDOWT, ERAICKYEESNSEESE27TkmZERALNI5E EBTH - #7FH (2011) (2
RENAVELDBEERESEDR/IME2SkmEFR W -IEEDOEMICH TR RBEFLLERL-FER, LWFTho ALEEILRTE
ETHSH(RELUBESR),

HEDONLDOEXREF (T—21Y) 40 .,

Table 1 Carey and S|gurdsson(1 989)(3°)|"J:%J .
Eruption source parameters for well-studied eruptions. Variables include plume height H, erupted volume V, miass eruption rate M, and duration D. The mass eruption rate is calculated by . L.G. Mastin et al. (2009)[Z& 5
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 ~ 7 %“T%) 1120
method by which plume height was estimated: “v"=visual observation from the ground or an airp! “=radar, satellite irmages; “i" = isopleth data. For silicic eruptions, column 3 (VE12 ~ 6&3{\1%)
indicates the magma type; r=rhyolite, d=dacite, a<andesite. Letters in indicate inate magma types. Obser s that form the basis for these values are described in 35+
Mastin et al, (in preparation) H(km) =
Volcana Date of onset Magma type VEI nm‘ ?/;,(m‘] ?tg‘s] (um Reference 259 +6.64|og1 O(V(kmaDRE))
) 4
DRE % St Helens 3805 |40

ilicic and andesitic eruptions 30 * Ele"“;;ue?“’ 1995
St. Helens 3/8/2005 d 2 v le-04 4e05 05 12 =Y = RF na
St. Helens 7/22/1980 d 2 103r 0.001 14e06 045 3 = @*E =1 J; ; St. Helens 7/22/80 %
St. Helens 5/25/1980 d 3 102r 0.016 2007 05 3 25~30km Ruapehu 1998
St. Helens 61211980 d 3 96r 0.017 2e07 05 3 Miyakejima 2000
Pinatubo, Philippines 6/12/1981 d 3 1751 0.0056 6206 0.63 4540 25 Izu Oshima H
Ruapehu, NZ 6/17/1956 a 3 57s 0.002 2605 65 1213 £ o FPinatubo 8/12/51 80 5
Redoubt, USA 12/15/1989 a 3 w 0.008 4-7e06 103 14,15 # x Cerro Negro 1992 2
Nevadlo del Ruiz, Colombia 11{13/1985 ad 3 26 0.014 3e07 03 16 - Redoubt 12/15/89 s
Spurr, USA 6/27/1992 a 3 11.3r 0.012 2606 44 1718.19 {iE & Spurr 6/27/92 0
Spurr, USA 8/18/1992 a 3 10.5r 0.014 3e06 35 1718,19 #H'D 9o Spurr 8/18/92 o
Spurr, USA 9/17/1992 a 3 10.7r 0.015 3e06. 36 1718.19 P = @  Nevado del Ruiz 5
Hekla, 1970 5/5/1970 a 3 12-16v 0017 6606 2 20 = @ O spuronziaz 160 @
Hekla, 1980 8/17/1980 a 3 15v 0019 2606 5 21 i E S, Helens 5/25/80 3
Reventador, Ecuador 11{3/2002 a 4 17v 012 1e07 22 2 2 Hekla 1970 =
Hekla, 1947 3/29/1947 4 ) o S1. Helens 6/12/80 |150 -

brownish-gray ash a 28v 0.034 46e07 05 15 Hekla 1980

brownish-black ash a 8-25v 0.013 1607 05 23 Fuego 1971
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