Strain localization in the Sea of Marmara.
From pull apart basin to the Main Marmara Fault.
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During the Plio-Quaernary the Sea of Marmara has been the site of progressive localization
of strain. This active tectonic zoneis presently thesite of pure dextral strike dip faulting tha
connets thelzmit Fault in theeast to the GanosFault in thewest alongalinear strike dip
fault that is part of the north-western branch of theNorth Anaolian Fault (NAF). This active
Main Marmara Fault (MMF) cuts across a succession of depocenters and highs

Analysisof alargedaaset tha indudes bahymetry, imagery, indudrial multichannd seismic
lines, sparker and 3.5 KHz echo sounde recording, theroughbahymetry of this basin can be
interpreted as theinvarsion of former pull apat basins Cruga N 120j trending nomal faults
framing these depocenters are inactive and are sealed by pog tectonic sediments. Listric
growth faults only were mapped in the Cinarcik basin and are probably related to supaficial
gravity diding. The Central Basin isinterpreted as arotationd mini basin alongthe MMF.
The prominent highscorrespondto a series of anticlines locally framed by reverse faults and
are interpreted as inverted trandorm faults of thisformer pul apart basin system. Thesame
interpretation can be proposd for the emerged Armutlu peninaula, and the same elongded
foldswere mappead onthe southern Marmara shdf at the western termination of the E .Fault
indicating this trangoressive shear zonewas 50 km wideat least.

Motion alongthe MMF was estimated by to be close to 4 km taking into accountthe offsets
of significant markers observed in the bahymetry alongthefault. Using theingantaneousrate
of motion aongthisfault, motion alongthe MMF was fully initiated 300000to 100000yr.
ago. This does nottake into accountthe motion along the Genlik Fault in the south andits
continuaionin the Sea of Marmara butthis offset is more difficult to estimate by the past.
Thenomal faults of the pre-existing pull apart basin system are blanketed by a300maverage
thickness of sediments. Using an average 500m to 1knYMy sedimentation rate into the
uppemog sedimentsin this basin, cessation of crustal extendon can be estimated to be
300000to 600000yr. old.

Consequently therecent localization of the MMF was preceded by fast tectonic inversion of
the pull apart basinstha probably lasted around100 000yr. At thewestern termindion of the
Genlik Fault thisinversionis probably still in progress. This structural inversion of the
Marmara pull apart basins marks thetrangtion between trangenson to trangoression.
According to our recongructions(figure 1), thetotal anountof motion accountd for in the
Sea of Marmarais about34 Km induding the offset alongtherecent MMF. At the present
rates of motion of the Anaolian plate with respect to Eurasia, these correspondto only 1.5
Myr of motion. This outlines the fast propagation of the NAF towardsthe west.

Figure 1: Recongruction of the Sea of Marmara shear zonesince the Pliocene from Rangin
C., X. LePichon,E. Demirbag and C. Imren: Strain Localization in the Sea of Marmara,
Tectonics, 23, TC2014,doi:10.10292002TC001437, 2004
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