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Definitions/boundary conditions

In what parameter-space can we position
Strombolian explosions wrt Hawaiian fountaining?

 mass eruption rate (intensity)
e mass (magnitude)

e duration

e steadiness

* gasoverpressure

* viscosity

e volatile content

 melt vesicularity

e crystallinity

e VLP seismicity T
e infrasound Pfeiffer 2002 ’




What do we wish to classify?

well-constrained events at observatory volcanoes in real time
new observed events at all volcanoes in real time
(retrospectively) early historical eruptions

(retrospectively) unobserved eruptions at studied volcanoes

(retrospectively) to any pyroclastic deposit



Strombolian: Definitions and distinctions:

observational
A
>0
2 paroxysmal
- .
9 major (small parox.)
S

normal

Barberi et al. 1993; 2009
Bertagnini et al. 1999
Metrich et al. 2005

Other styles:
puffing

passive degassing
lava effusion




Kilauea: Definitions and distinctions:

observational

4 Other styles: spattering, gas

High fountains pistoning, 208-2014 explosions,
passive degassing

Low fountains

intensity




Time sca|e5 end-members or continuum ?

Yasur 2012 Kilauea 1959

Characteristic time scales

(pulses sec or less)
Stromboli explosions sec to 10 sec
Kilauea episodes  hrs to days

eruptions hrsto?

Taddeucci et al. (in press)



STROMBOLIAN
EXPLOSIONS

P Rosi et al. 2006

Ripepe & Harris 2008
Andronico & Pistoloesi 2010
Pistolesi et al. 2011
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INTENSITY: Walker approach

measures of:

 fragmentation
efficiency

e deposit thinning

e Strongly driven by
dispersal (as proxy for
INTENSITY[Q])

e Dispersal: magnitude
and duration

Strengths
* (uantitative
e wide applicability

Walker 1973
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INTENSITY fails because:

e Cannot distinguish transient versus sustained behaviors
(characterizes mass but NOT duration)

e Complete overlap in terms of time averaged Q

 Implication: decouples observed and unobserved events

e Different approaches for different problems
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INTENSITY: post-Walker

Pyle 1989 Bonadonna & Costa 2013
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OTHER ISSUES 1. styles at Etna

A) Can high fountains at Etna be called ‘Hawaiian’

B) Are the sequences of near-
continuous bubble bursts at intervals
of seconds ‘Strombolian’.




2. Two of the things at Kilauea that are
definitely not Hawaiian

A. Gas pistoning
B. Collapse-triggered explosions

Lava filling and drajnirg cycles in Halema'uma'u
ight of Oct 1-2,

N 2009

A B Patrick et al. 2011



ORIGIN OF EPISODIC TREMOR

5 episodic tremor bursts in 19 m
lava height (red trace) v

» broadband seismicity

* VLP displacement

* infrasonic pressure

Lava drainage coincides with
 onset of tremor burst

* Spattering

* VLP events

* infrasound spikes

Patrick et al. 2012
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2008 explosions
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3. Pulses: Hawaiian

KILAUEA

visually single fountain (32
hours)

numerous pulses
non-linear decay of
fountain height

b. =400

1

0 30
hours

Wolfe et al. 1998

fountain height (m)



Halema‘uma'u 5 December 2013




Pulses: Strombolian

Video 2 - Part 1/3
Vent SW2

27/10/2009
13:58:55 GMT

Acquisition frame rate: 500 fps

Natural duration: 0.36 s



CONCLUSIONS: Very tentative thoughts

high Hawaiian fountains

e these styles are driven and distinguished not by
discharge rate but by patterns of rise and outgassing
of gas pockets on second to sub-second time scales

e anintensity approach could only be applied to
deposits of normal Strombolian explosions versus
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Thank you

M. Alatorre-lbarguengoitia, M. Burton, A. Capponi, R. Carey, C.
Cimarelli, E. del Bello, M. Edmonds, K. Kosinski, U. Kueppers, E.

Llewllin, T. Orr, M. Patrick, P. Scarlato, J. Sutton
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