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Abstract

The phenomenon of dynamic earthquake triggering, when seismic waves from an earthquake
trigger seismicity at distant sites, has been recognized for over 25 years, yet knowledge of the global
distribution of dynamic triggering remains far from complete. Because occurrences of dynamic triggering
provide in-situ information of the stress-state of a responding site, a more complete global picture of
susceptible crustal environments becomes an important component of seismic hazard evaluations. Here
we 1) review evidence for tectonic regime dependence of dynamic triggering susceptibility in the shallow
brittle crust, and 2) explore triggering susceptibility at Alaskan volcanoes. We search for significant
increases in seismicity rates at 19 Alaskan volcanic areas between 2006 to 2013 within 3 days following
regional and teleseismic earthquakes of magnitude 7 and greater. We find evidence for 12 triggered
responses at 9 volcanoes, but no evidence for triggered responses following hundreds of other
earthquakes. The most impressive response was that of Pavlof Volcano to the 2011 My 9.0 Tohoku-Oki
earthquake. Our results suggest that triggered responses are difficult to predict, as they do not depend on
background seismicity rates or amplitude of incident seismic waves from distant earthquakes. Taken
together, observational and theoretical evidence suggests that dynamic triggering occurs in all tectonic
environments. So far however, it appears to be more common in extensional and transtensional
environments and regions with high pore-fluid pressure than in compressional and transpressional

environments. Although some volcanic and geothermal areas may be primed for dynamic earthquake
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