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Background — Methods — Results — Discussion — Conclusions
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Coupling Crystal System Analysis with timescales modelling

Step 1. Identification of the zonations in the Step 3: Crystal System Analysis (Kahl et al.,
orthopyroxenes 2011, 2013, 2015, 2017) and timescales
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Step 1. Identification of the zonations in the Step 3: Timescales modelling of PPR3
orthopyroxenes (opx) of PPR3
» For the last explosive eruption studied PRR3: 36% Unzoned opx, » Fe-Mg interdiffusion timescales modelling
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1) Crystal System Analysis 3) Spatiotemporal dynamics of the five eruptions
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Take home messages:

» We propose a spatiotemporal evolution of the magma plumbing system within a transcrustal system,
beneath Morne Trois Pitons-Micotrin volcano in Dominica, using opx as they are trackers of pre-
eruptive processes.

» Two main storage areas are present:

- A deep one (at ~12-16 km; Solaro et al., 2019). 33 kyrs ago, partial mixing between two magma
batches occurred one decade or more prior to the voluminous pumiceous eruptions of Roseau
(Solaro et al., 2020) and then Grand Fond, 9 kyrs later.

- At shallower depth (~2-8 km; d’Augustin et al., 2020). Since 18 kyrs, vigorous and relatively extensive
mixing occurred in a thermally-zoned reservoir, possibly following an injection of a hot magma from a
deeper source. These magmatic zones are likely to have been disturbed ~10 to 30 years prior to

eruption and then more dynamically ~2-10 years prior eruption, with activity ramping up prior to the
resulting eruption.

» Such investigations have a potentially major role in terms of volcanic risk mitigation and management of
future explosive volcanic crises.
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