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Hierro 2011-2014 unrest processes based on the analysis of the seismicity
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In July 2011 at El Hierro (Canary Islands, Spain), a volcanic unrest was detected, with significant deformations
followed by increased seismicity. A submarine eruption started on 10 October 2011 and ceased on 5 March 2012,
after the volcanic tremor signals persistently weakened through February 2012. However, the seismic activity did
not end when the eruption, as several other seismic crises followed since. The seismic episodes presented a char-
acteristic pattern: over a few days the number and magnitude of seismic event increased persistently, culminating
in seismic events severe enough to be felt all over the island. In all cases the seismic activity was preceded by
significant deformations measured on the island’s surface that continued during the whole episode. Analysis of the
available GNSS-GPS and seismic data suggests that several magma injection processes occurred at depth from the
beginning of the unrest. A model combining the geometry of the magma injection process and the variations in seis-
mic energy released has allowed successful forecasting of the new-vent opening. The model presented here places
special emphasis on phenomena associated to moderate eruptions, as well as on volcano-tectonic earthquakes and
landslides, which in some cases, as in El Hierro, may be more destructive than an eruption itself.


