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The volcano problem

* Limited constraints on eruption onset, duration
and recurrence frequency

* Volcanoes are individuals, no clones

e Variable ash production rate without single trend
* Variable eruption intensity

* Variable weather conditions
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Active volcanoes (> 500) "L
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Material failure — why and when? LMU
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1. Lightning

Sakurajima volcano,
July 2015

Courtesy:
Corrado Cimarelli

Filmed at 10 kfps
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Magma fragmentation

Unzen
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Laboratory lightning
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2. The source term problem ML 1avs.
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Eyjafjallajokull

Weinzierl et al., 2012
Phys. Chem. Earth
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Mueller et al.,

in press at EPSL
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4. Ash properties
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ne Significance of geochemical data ] s
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Table 1 Representative m and XRD results of the EYJA, ATD and MIL samples used in this study

EPMA point analysis XRD bulk rock composition
A C E F
EYJA MIL EYJA MIL ATD ATD
P<63pum @<63pum 90<@P<125pum P<125pum @<63pum FP<63pum @E<63pum 90<@P<125pum @<63 pm

66.38 10048 100.35 60.72 95.92 88.34 74.02
1562 003 0.06 i 14.82 297 5.67 10.79
899 046 092 297

0.21 0.00 003 0.09

: 251 0.15 047 133

n

S I 02 ‘ u a rZ ! 458 0.04 1.25 249

5.81 0.22 1.03 1.32

227 1.59 1.78 265

0.01 0.00 i : 1.39 013 0.12 0.38

0.00 0.00 i 0.25 003 0.05 0.13

0.00 0.00 i : Not analysed

100.58 100.47 101.55 101.51 99.66 96.17

Kueppers et al., 2014, J Appl. Volc.
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BSE image of ash
o From Sete
" Cidades volcano,
, Azores (PT)
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Volcanic ash is a multiphase mixtureli)|[1

e Glass
e Crystals
 Bubbles
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Eyjafjallajokull ash
of 18 May 2010
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formation

Eyja ash
sintering,
60 min,

1000 °C, <63 um
viscous flow

150kv X270 100gm WD 10.8mm B BSE 15.0kv  X1,300 10pm WD 10.8mm

BSE 15.0kv X370

1050 °C,
substrate

infiltration  Kueppersetal., 2014
J Applied Volcanology

g 5% e 5 :
100pm WD 14.6mm S > 10um WD 14.6mm
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Thermal analysis (DSC)
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Milled Mazama grain size distribution [E[7L!]
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Mazama thermal behaviour
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(hot stage heating at 10 K/min)

Image 1

21°C

X

Rhyodacite of climactic
eruption 7.700 y BP
70.5% SiO, (Tebbe, 2012)

900 - 1100 °C:

surface tension of the liquid drives
densification as the particles
coalesce

1100-1300 °C:

expansion of the bubbles

-> expansion of the sample

1300 °C:

gravity greater than surface tension
-> sample spreads under its own
weight
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