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Recent observations by Tibi et al. (2003) showed that deep-focus earthquakes can dy-
namicly trigger further events in a subduction zone below 400 km depth at remote
distances. Their detailed analysis of the 19 August 2002 Tonga deep earthquake se-
guences showed evidence for both static and dynamic triggering. Furthermore, they
propose that the triggered events are caused by transient effects in regions near criti-
cality, where earthquakes have otherwise - without external influences - difficulty to
nucleate.

Here, we analyze the observed remote triggering of deep-focus earthquakes on the
basis of a visco-elastic block slider model for ductile instabilities in the subducting
lithosphere (Riedel, 2003). It shows, that the proposed triggering effect can be eas-
ily explained by a divergence of the correlation length of the stress transfer function
near to "criticality”, i.e. near to a critical unstable state of the subducting slab, where
nucleation of ductile instabilities is prone to occur.

The existence of this critical state in the deformed subducting slab is mainly caused
by large bending forces in the mantle transition zone and is largely promoted by the
unusual slab viscosity structure resulting from a metastable olivine-spinel phase trans-
formation (Karato et al., 2001).
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