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Overview

Seismicity in the Marmara Sea Region 
4 domains: Tekirdag basin, Central basin, Kumburgaz basin, 

Cinarcik basin 
Tekirdag and Central Basin segment: deep creeping 

Seismicity below the locking depth
Small b-value
A significant inferred seismic slip rate (x300 compared to KB and CB)
Hosting long term repeaters 
Hosting the Sept 2019 seismic activity at the transition to the Kumburgaz basin

Kumburgaz basin segment (Central high): locked (40-50 km)
« locking » depth (i.e. seismogenic depth) of 16km (M7.4 event)
consistent with GPS measurements [Ergintav, et al GRL, 2014]
very linear and simple geometry (candidate for super-shear rupture)

Cinarcik basin:
Depth distribution of the seismicity consistent with locking depth at 10km
MMF (Princess Island) weakly loaded (distribution over fanned out structures)
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Long term seismic activity in the Marmara Sea
region after the 1999 Izmit EQ

Long term pre-Izmit
activity
• Cluster independant

of the fault
• Cluster above the 

hypocenter zone
• Strong change of 

the cluster activity

[Crampin et al, 1985 (Turkish Dilatancy Project);]

[Karabulut et al, Tectonophysics, 2011]

1993-17/08/99
[Baris et al, 2002]
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Depth distribution of seismicity and locking depth

[Schmittbuhl et al, GGG., 2016]

Mc~ 1.9 
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Ds

Different domains along the MMF

Ds

Ds
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Repeaters in the Marmara Sea

Repeater #1

[Schmittbuhl et al, GRL, 2016]
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9 clusters

SLVM station
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Variability of the fault
rheology along the Main 
Marmara Fault?

High resolution location (2007-2012)

124 permanent 
(KOERI, Tubitak-
MAM)
and temporal 
stations 
(CINNET, 
IFREMER)
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Initial catalog (6468 evts)

final catalog (16058 evts)

difference catalog (9590 evts)
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Improving locations 
with template matching

2009-2014

2009-2011
(manual cat)

2012-2014
(KOERI cat)
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26 Sept 2019 (M5.7 EQ & aftershocks) 

Location of the M5.7 2019 EQ 
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[Schmittbuhl et al, GGG, 2016]
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