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Coalescence Microseismic Mapping (CMM)

Automatic detection and
location of earthquakes:
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Eyjafjallajokull seismicity 5% March — 315t May 2010
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Before the Fimmvorduhals

fissure eruption

Spatial & temporal clustering
Complex intrusion/migration
pattern

NE-SWV en echelon clusters (dykes?)
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Refining automatic earthquake
locations by relative relocation
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Before the Fimmvorduhals eruption (14™ March)
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Before the Fimmvorduhals eruption
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During Eyjafjallajokull
summit eruption

Initial shallow seismicity (blue dots)
2-3 week quiet period
Later, deep injections (30+ km, red/

purple dots)
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Woaveforms

Clear P- & S-wave arrivals indicate
brittle failure even for deep events

Closely similar waveforms within
sub-clusters require repeatable,
co-located mechanisms with
similar orientation
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What processes are generating the seismicity?

* Brittle events in ductile regime:
—> Magma movement causing locally high strain rate.

* Spatial clusters with aseismic gaps in between &
repeated similar waveforms within clusters:
—> bottlenecks in the conduit acting as valves (above
melt pockets)? Shunting plugs of solidified magma!

* Contemporaneous seismicity across depth ranges:
= NOT dyke tip propagation. Re-fracturing of conduit
walls?
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Summary
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* Fracturing mechanisms remain
. REFERENCES:
Uncertaln, bUt are more Tarasewicz, J., B. Brandsdottir, R. S. White, M. Hensch and B.
complex than SOIGI)’ Thorbjarnardéttir (2012), Using microearthquakes to track repeated magma
. . intrusions beneath the Eyjafjallajokull stratovolcano, Iceland. J. Geophys. Res.

propagating dyke tips. (in press).

Tarasewicz, J., R. S.White, B. Brandsdottir and B.Thorbjarnardottir
(2011), Location accuracy of earthquake hypocentres beneath Eyjafjallajokull,
Iceland, prior to the 2010 eruptions. Jokull, 61, 33-50.



