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Repeating earthquakes provide constraints on fault slip and loading processes along subduction zones. We analyze a comprehensive repeating
earthquake catalog from norther Chile spanning more than two decades (Folesky et al., 2025), consisting of 3153 repeating earthquake sequences.
with magnitudes ranging from These repeating sequences are clustered al two depth ranges: shallow group (<70 km) and
intermediate-depth group (70-210 km), spanning from the plate interface to within the subducting slabWe compare the recurrence behavior and
slip-rate response of shallow and intermediate-depth repeating earthquakes. Shallow repeaters show strong sensitivity to large megathrust
earthquakes. Following the 2014 Mw 8.1 Iquique earthquake, inferred siip rates accelerated to peak values of up to 47.10 cmiy, then decayed over
‘approximately five years 1o a quasi-steady level of 3.3449 cmiyr, and eventually retumed toward a background rate of 0.34 cmyr. In contrast,
intermediate-depth repeating earthquakes exhibit litte systematic response to large megathrust events. Despite these contrasting responses, both
shallow and intermediate-depth repeaters record comparable background siip rates of ~0.5-1.0 cmiyr. Along-strike and space-time analyses further
indicate that north—south variability at intermediate depth s expressed primarily in recurrence patierns rather than in slip-rate ampitude. These
results demonstrate pronounced depth-dependent differences in repeating earthquake behavior and provide new observational constraints on fault
slip processes from the shallow megathrust to intermediate depths.

Repeating Earthquake Sequences (RES) in
northern Chile

Repeating earthquake
sequences (RES) are groups of
earthquakes with nearly identical
‘waveforms, magnitudes, and
locations that repeatedly rupture
the same fault patches, driven by
surrounding aseismic slip
(Uchida & Birgmann, 2019).
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Earthquakes in Northern Chile

Andrei Julian S. Carpio @, Kate Huihsuan Chen @,

ity, Department of Earth Sc

t of
RES, spatiotemporal slip and seismic moment (Mo) heatmap
diagrams, along with background seismicity rate changes, are
computed for both shallow and intermediate-depth regimes.

Slp rate analysis and cumulative slip comparisons between
RES and background seismicily are constructed to caplure
post-seismic peak slip rate, and whether slip acceleration is
accompanied by elevated aftershock rates.
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‘Aftersiip as driving mechanism is not evident at this depth
range.

Do intermediate-depth RES follow the same
scaling framework? see the next section.
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Intermediate-depth RES show no clear

post-seismic acceleration signatur
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haracteristic of shallow interplate afterslip.
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COntrasling and shared recurrence behavior of shallow and intermediate-Depth RES
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TrocMOM/6 scaling.

umulative postssismic (RES) siip rates
following the 2014 Mw 8.1 Iquique mainshock, aftersip as the In contrast,
RES tonearby 3 pi
recurrence pattemns that appear fargely independent of major megathrust events.
Although both shallow and intermediate-depth RES follow a similar Tr-M0 sca/mg‘ suggesting comparable recurrence scaling across deptn
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Furthermore RES may operate under distinct rupture physics, consistent with the

broader sress-drop varibilly characteistic of intermedate-depth selsmiciy.
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