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            Abstract
Large earthquakes provoke unrest in volcanic areas hundreds of kilometres away from their epicentre. For example, earthquakes can induce ground deformation1, thermal anomalies2, additional earthquakes1, hydrological changes3 or eruptions4,5,6,7,8 in volcanic regions. Two earthquakes in the Chilean subduction zone, in 1906 and 1960, triggered eruptions in the Andean southern volcanic zone within one year9, yet no significant eruptions in the past three years are clearly associated with the 2010 Mw 8.8 Maule, Chile earthquake. We use satellite Interferometric Synthetic Aperture Radar (InSAR) and night-time thermal infrared data to analyse subtle changes in ground deformation and thermal activity at volcanoes in the southern volcanic zone since 2010. We document unprecedented subsidence of up to 15â€‰cm in five volcanic areas within weeks of the earthquake, but no detectable thermal changes. We suggest that the deformation is related to coseismic release of fluids from hydrothermal systems documented at three of the five subsiding regions10,11. The depth and shape of these hydrothermal reservoirs can also be constrained by our deformation data, implying that coseismic volcano subsidence could be used to prospect for geothermal resources. Similar subsidence observed at Japanese volcanoes following the 2011 Tohoku earthquake12 suggests this phenomenon is widespread.
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                    Figure 1: Slip from the Maule earthquake23 and several interferogram stacks showing ground subsidence in volcanic areas.


Figure 2: Volcanic ground subsidence observed in interferogram stacks spanning the earthquake (with earthquake effects removed).


Figure 3: Interferogram and elevation profiles from the five subsiding volcanic areas.


Figure 4: Static normal stress change (Î”Ïƒn) from the modelled coseismic slip23 calculated on optimally oriented extensional structures at 2.5â€‰km depth.


Figure 5: Conceptual diagram of the favoured mechanism of the observed volcanic deformation triggered by the Maule earthquake.
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