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Conclusions

The results confirm the tectonic origin of most earthquakes, while the magmatic
source appears to play a secondary role, primarily amplifying the effects of prior
seismic activity. However, the Coulomb stress transfer does not seem to be the
main factor impacting the seismicity of the Colca Region, as most of the analyzed

Methods

Selection of 28 source earthquakes from 1991-2022 (U.S. Geological Survey
(USGS) earthquake catalog, Global Centroid Moment Tensor (GCMT) catalog,
Geophysical Institute of Peru (IGP) catalog, and data from the INGEMMET
Volcano Observatory (OVI) in Arequipa).

Introduction

The Colca Region in Central Andes, southern Peru, is prone to small- to 1.
moderate-sized (Mw = 6.0) shallow (< 20 km) earthquakes associated
with normal and strike-slip crustal faults within the overriding plate in
the Nazca-South American subduction zone (Fig. 1). Along with the activity
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of the Sabancaya volcano, which in recent years comprised mainly of ash 2. Correlation of earthquakes with potential source faults based on the Seismo- oty T e s source faults were not brought closer to failure due to a positive stress change.
and fumarole emissions, the region offers an opportunity to investigate the Lineament Analysis Method (SLAM) (Cronin et al., 2008). e Preceding seismic activity induced positive stress changes on source faults in
SRt [EE el [UslilEE SElsmie elnel el Eeiiy, el (el 3.Coulomb stress transfer calculations: on specitied receiver faults (teconic @ arawicTwEsiee 43% of the events, while negative stress changes potentially inhibited 25%.
interplay, and triggering factors. The Coulomb stress transfer analysis is source) and nodal planes (magmatic source). Magmatic inflation contributed to positive stress changes in 22% of cases but
based on the hypothesis that failure on a fault plane occurs when the Failure on a fault plane occurs when the Coulomb stress crosses a particular e Eans! also induced negative changes in a similar proportion. Notably, no direct
tovlemly eices ©EEats & CEln ireentle. ~esive Couloms siltss threshold value — 0.1 bar (King et al., 1994). The Coulomb stress change i - 2 connection was identified regarding the significant increase in e activity
changes are thought to bring faults closer to failure, whereas negative {@ofReqtiation: o 5 in 2013, which appeared to be potentially correlated with the start of the fumarolic
ones inhibit failure. To explore these dynamics, we carried out a Coulomb NAof = At + ulo o0 - emissic;ns (late 2012) by the Sabancaya volcano

stress transfer analysis examining the interactions between source faults Where At is the shear stress change, p' is the effective coefficient of friction, 6210 — While th i of t'y Coulomb ty . ' ’ . T
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provides valuable insights into active geological processes and highlights open
questions warranting further investigation.
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earthquakes or magmatic inflation. Alternative triggering mechanisms
should be considered, particularly for the marked increase
in seismic energy release observed from 2013 onward
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Fig. 1. Study area location (30 m resolution DEM from SRTM) with main crustal faults in the Colca
Region (based on Benavente et al.,, 2017; Ayahua-Abra-Cala (AAC), Chachas-Cabanaconde-
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