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The 2012 eruption of the submarine Havre volcano in the Kermadec arc provides an opportunity to understand
how and why eruption style changes. It produced a raft of floating pumice followed by a pair of domes from the
same vent. We use measurements on erupted magmas and constraints on the eruption rate, combined with a model
for magma ascent, to identify the dominant controls on the transition in eruption style. During the raft-forming
stage, magma ascent was fast enough that little gas was lost. Magma reached the seafloor with great enough
vesicularity to be buoyant and produce clasts that could float. The eruption was still effusive. We show how clasts
formed by quenching and why they reached the ocean surface. As the eruption waned, the eruption rate decreased
and the conduit narrowed. Sufficient gas was then lost to the surrounding country rocks during ascent that the
erupted magma was no longer buoyant relative to seawater. Most of the original dissolved water in the magma was
lost to the crust surrounding the conduit during the dome-forming stage.


