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The largest earthquakes on the planet are generated in subduction zones where an oceanic plate slides under a 
continental plate along the plane of contact between them (the subduction megathrust). The seismic cycle is a 
repetitive process during which both plates are locked together on the mega-fault, accumulating energy for decades 
to centuries that is suddenly released in a large earthquake. However, such cycles are not the same across a 
subduction zone and what we know about their physics is insufficient to quantitatively assess their seismic potential.

In this context, during the first CYCLO period, we sought to answer three fundamental questions: What are the 
recurrence periods of large earthquakes in a particular segment of the Chilean coast? How persistent are the segments 
and rupture boundaries of large earthquakes? What is the response of the upper plate to the interplate seismic cycle? 
Field research carried out mainly in the central and southern segments of the country allowed us to advance towards 
the understanding of the mechanisms that control the seismic cycle in subduction zones and to develop models that 
allow us to quantify the threat of earthquakes and tsunamis throughout Chile. 

During the second CYCLO period, we intend to expand our research to the northern area, incorporating decadal-annual 
scale observations of the cortical deformation associated with the seismic cycle and studying the interaction between 
different controlling factors through numerical simulations. Our basic research will lead to the development of 
probabilistic hazard models, which will help institutions and companies to design local models to assess the risk 
associated with future earthquakes and tsunamis.

Research Topics: 
• Temporal dimension of the seismic cycle, through historical analysis and paleo-seismology. 
• Mechanical modeling of the seismic cycle, using numerical simulations. 
• Response of the upper plate to the seismic cycle, employing cortical fault analysis.
• Seismic hazard, through the integration of other lines in probabilistic models.
• Decadal deformation, by analysis and modeling of geodetic data.  
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Host Institutions: 
Austral University of Chile
University of Concepción
Pontifical Catholic University
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Associate Researchers:
Marco Cisternas; Gonzalo Montalva.   

Assistant Researchers: 
Ana Abarzúa; Marcos Moreno. 
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Rivas. 
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Mario Pino; Kelin Wang; Alan Nelson; 
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>> RESEARCHERS: 

>> OUTREACH ACTIVITIES:

• Chile se Mueve (Chile Moves) is the name of CYCLO's 
outreach program. The objective is to bring the activities and 
results of the different lines of research of the Nucleus, in 
order to create an informed resilience in society that tends to 
mitigate and minimize the losses caused by earthquakes 
and tsunamis.

>> MAIN ACHIEVEMENTS:

• We have consolidated a broad and 
multidisciplinary group of researchers that 
has gained increasing international 
recognition. 

• By the end of 2020, we had 45 publications in 
international journals, 10 of them in very 
high-impact journals. 

• The participation of young researchers, 
postdocs, and doctoral students in 
publications has been growing steadily. 

• Formation and consolidation of strong 
national and, above all, international 
collaboration networks.

• To date, we have contributed to the training of 
50 young researchers at the undergraduate, 
master, doctoral and postdoctoral levels. 

• Successful programs of linkage with the 
environment, both at the level of scientific 
dissemination and connections with various 
productive and political sectors.
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