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Fig. S1: Example of downwind variations in grainsize in tephra fall deposits from the 18 May
1980 Mount St Helens eruption. The grainsize distributions are bimodal until about 300 km
from vent, with a coarse subpopulation shifting towards the fine subpopulation, which then
become impossible to distinguish in distal grainsize distributions which are unimodal with a
fines-rich tail. Coarse and fine subpopulations are obtained by deconvolution of the bulk
grainsize distribution.
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Fig. S2: Variations in Md from bulk GSDs vs. deconvolved GSDs with distance from vent, for
4 tephra fall deposits showing polymodal grainsize distributions (see Table 1 and S2 for
eruption characteristics and deconvolution method). Deconvolved GSDs are represented by
coarse and fine subpopulations. The red, grey and light grey shaded areas represent the fields
covered by the bulk GSDs, the coarse subpopulations and the fine subpopulations, respectively.



Mazama* - 55 km Campanian* - 44 km Tambora* - 43 km Pinatubo* - 38.3 km Minoan* - 38 km Taupo* - 37 km
100 Bimodal Bimodal Bimodal Bimodal g Bimodal Unimodal
10 5
1 ‘. . l ! |
0.1 o» % i
0.01 H+ A +-b _ﬁﬂ: % 1 ™
Rungwe - 35 km El Chichon B+C* Quizapu* - 32 km Mt St Helens Yn* Huaynaputina* - 31 km|| Glacier Peak* - 31 km
100 Unimodal 32 km Unimodal 31 km Unimodal Bimodal
Unimodal ° Bi /
1(1) “ Inimodal Q)o qvf’ imodal “
0.1 b B‘ ) P oA
0.01 o."o @ *
Hekla 1845 - 30 km Kelud* - 26 km Mt St Helens 1980* Askja D* - 26 km|| Hekla 1947 - 28.5 km Hekla 1104 - 25 km
100 Bimodal Unimodal 27.5 km 8 Unimodal Unimodal Unimodal
10 Bimodal ° ®
1 . o% o ° Dol &00 o
0.1 %o h ® oy, %
0.01 -
Hekla 1300 - 25 km Pululagua* - 23.8 km || Cotopaxi L3* - 21 km Cotopaxi L5 - 20 km Chaiten* - 18.9 km Grimsvotn - 18.3 km
100 Unimodal Unimodal Unimodal Unimodal Unimodal Unimodal
10 e o + scattered bimodal
| % W ™ N 5
0.1 ) ° % 7Y
0.01 o
Hudson - 18 km Hekla 1766 - 18 km Tungurahua* - 18 km Eldga - 17 km Hekla 1693 - 17 km Hekla 1991 - 11.5 km
100 4 Bimodal Unimodal Bimodal Unimodal 4 Unimodal Unimodal
10 4 LY ) OW 1 > R
o1 { "o ] ® %® %olb
.14 1 {e}
— 0011 +-m— % ]
€
£ Fuego* - 11km Spurr Sept* - 10.6 km || Montserrat* - 10.4 km || Spurr Aug* - 10.4 km Askja B - 10 km Eyja 6 May - 8.2 km
T 100 Bimodal Unimodal Bimodal Unimodal Unimodal Unimodal
= 10 og + scattered bimodal
1 « ol L ooo i o
o Yo # il ’ E
ol
Kirishima - 7 km Eyja 5 May - 6 km Etna Jan 2011 - 6 km Ruapehu - 5.7 km Eyja 7 May - 5 km Etna 28 Oct 2002
100 Unimodal Unimodal Unimodal Unimodal Unimodal 4.2 km
10 8.0 l » + scattered bimodal + scattered bimodal Unimodal
0.1 e "% °o o %@ 190 . ‘e o4 ®
0.01 T +=
Eyja 4 May - 4 km Etna 31 Oct 2002 Etna 18-19 May 2016 Etna 27 Oct 2002 Etna 21 May 2016 Etna 4 Nov 2002
100 Unimodal 3.7 km 3.5 km 3.2 km 3 km 2.9km
10 Unimodal Unimodal Unimodal Unimodal Unimodal
o
0.1 oo ®o ® %% B @
0.01
Etna July 2001 Askja C1* -22.8 km || Eyja 14-16 April - 8 km|| Aso 2003 - 0.5 km 110 100 1000 1 10 100 1000
100 1.7 km Unimodal Unimodal Unimodal Distance from vent (km)
10 Uhimods! + scattered bimodal
14 ® ‘e
011 “o aeso 1
0.01 4 +
Heimaey - 1 km Aso 2004 - 0.8 km Hverjall phreato Reykjanes Grainsize distrib. ~ Style
100 - Unimodal Unimodal H Unimodal Unimodal © Unimodal * Magmatic
10 | ® gy (1 ® Coarse subpop. * Phreatomagmatic
iy I B ey + Fine subpop.
011 I i “ A Distal Unimodal
0.01 H
1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000

Distance from vent (km)

Fig. S3: Coarse, fine and distal unimodal grainsize trends represented by variations of Md with
distance from vent, for each of the fallout deposits within our dataset (Table 1 and S2) ordered
according to plume height (largest to smallest). Asterix denote those eruptions with pyroclastic
density currents. Red arrows indicate break-in-slopes in the grainsize decay trends with
distance.
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