Seismic and aseismic fault slip during the interseismic
period: observations from the Marmara region
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The interplay between seismic and slow deformation

Faults can slip dynamically (earthquakes) or
slow and aseismic (creep)

can trigger
Earthquakes < > Slow slip

Different factors may govern the different slip
modes, including P¢/7, T, V&, structure,
material, geometrical complexities

How is the slow slip release affecting the
nucleation of future large earthquakes ?
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Locked and creeping segments in the Sea of Marmara region

The Marmara Sea contains a ~250 km long fault segment that is late in its seismic cycle

The Main Marmara Fault contains locked and partially creeping fault segments
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Quantifying creep along the Marmara fault from repeating earthquakes

Seismicity catalog 2006-2020 (13.800 events)
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Temporal variations in the seismic coupling during the interseismic period

Seismic (Kostrov’s strain) and tectonic strain rates é‘S
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The evolution of slow slip event in the Armutlu Peninsula

ESN1
— BOZ1

Seismicity, strainmeters and geodetic data to analyze a 50+day slow slip
Two sub-events: 1- Armutlu branch, 2- Perpendicular normal fault
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A second slow slip transient following the 2018 Mw 4.6 earthquake

SSE observed at two strainmeters after the 2018 Esenkoy M,, 4.6, coming from same fault but different depth

The fault remained seismically active the entire year
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Magnitude frequency distribution modulated by slow slip

b-value follows slow slip evolution: High b-value during largest strain, decreases as strain drops back to background
Change in effective stress drop from lower (0.01 MPa) to higher (~ 1 MPa) with time
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Summary and Conclusions

Spatial and temporal variations of seismic coupling along the Main Marmara fault

* Repeating earthquakes revealed a segment of about 100 km releasing up to 40% of tectonic strain
through creep

e Seismic strain rate estimations from seismicity catalogs reflect and increase in the seismic coupling
for the 20 years after 1999 M > 7 Izmit and Duzce earthquakes

Slow slip episodically occurs in the Armutlu Peninsula, following M4+ earthquakes

e Evidence from two slow slip events (June 2016, Dec 2018) recorded with strainmeters and geodetic stations

e The shallow portion of the Armutlu Fault and a local normal fault structure could be the main fault
structures hosting slow slip

Slow slip also promotes micro-seismicity

* Enhanced seismicity M < 3.5 for 1+ year following the slow slip event exhibiting strong spatio-temporal
clustering: One of few well-documented cases of seismicity driven by slow slip

* Magnitude-frequency distribution of seismicity modulated by the slow slip transient: Seismic hazard
is temporally affected by slow slip
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Thank you for your attention !

contact: patricia@gfz-potsdam.de, www.saidan.org
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