=
urnal of volcanology

Accepted Manuscript Jous geothermalescarch

Collapse-driven large eruptions

Agust Gudmundsson

Pl S0377-0273(15)00241-3

DOI: doi: 10.1016/j.jvolgeores.2015.07.033

Reference: VOLGEO 5612

To appear in: Journal of Volcanology and Geothermal Research

Recelved date: 19 January 2015
Accepted date: 24 July 2015

Please cite this article as: Gudmundsson, Agust, Collapse-driven large eruptions, Journal
of olcanology and Geothermal Research (2015), doi: 10.1016/j.jvolgeores.2015.07.033

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.jvolgeores.2015.07.033
http://dx.doi.org/10.1016/j.jvolgeores.2015.07.033

Collapse-driven large eruptions

Agust Gudmundsson

Department of Earth Sciences, Royal Holloway University of London, Egham TW20 0EX,
UK (a.gudmundsson@es.rhul.ac.uk)

Abstract

For a typical poroelastic shallow crustal magma chamber, about 0.1%, of the mafic magma
and about 4% of the felsic magma is erupted and/or injected during magma-chamber rupture.
Magma chambers with volumes of the order of several tens to several hundred cubic
kilometres, as are common, are thus sufficiently large to supply magma to small or moderate
eruptions. For large eruptions, however, a much higher percentage of the magma volume
must be squeezed out of the chamber. For an ordinary poroelastic chamber, the excess
pressure in the chamber falls exponentially during the eruption. For a large eruption to be
possible, however, the excess pressure must be essentially maintained until the very end of
the eruption. Here | show that caldera collapse can maintain the excess pressure through
forced magma-chamber volume reduction, in which case a resulting large eruption would be
the consequence (not the cause) of the collapse. I also show that ring-fault dip partly controls
the size and intensity (volumetric flow or effusion rate) of the eruption. If the ring-fault dips
inward (a normal fault), the displacement is ‘stable’, the volumetric flow rate (intensity)
remains essentially constant during the collapse, and the magma chamber remains active
following the collapse. By contrast, if the ring-fault dips outward (a reverse fault), the
displacement is ‘unstable’, the volumetric flow rate normally increases dramatically during

the collapse, and the magma chamber may be entirely destroyed during the collapse.
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