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Jolivet et al., CJES, 2016
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Jolivet et al., CJES, 2016
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Jolivet et al., CJES, 2016
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Faccenna et al., Rev. Geophys., 2014
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Lithospheric thickness

20° 30°

-— Overall, da thin Iithosphere Tesauro et al. 2012
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Lithospheric thickness
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Lithosphere resistance

a Weak Iithospherel Tesauro et al. 2012|
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Subduction is the first-order geodynamic
driver of Mediterranean tectonics
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High-pressure/low-temperature
metamorphism (blueschists and eclogites facies)
signs past subductions
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Back-arc extension started, or Extensional
rather accelerated, ~35 Myrs ago basins
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A N-S lithospheric cross-section

Migration of thrusts in the Hellenides

UHP-LT (Cretaceous) HP-LT (Eocene) HP-LT (Oligo-Miocene)
LP-HT (Eocene) LP-HT (Oligo-Miocene)
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Within a convergent geodynamic context,
/,extensional basins have opened after 35 Ma

Golfe de
Gascogne




Which forces control this evolution ?

Which dynamic relations between convergence,
subduction and extension ? -~
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Seismicity|

Faccenna et al., Rev. Geophys., 2014




Focal mechanisms of earthquakes

. i ! .
Faccenna et al., Rev. Geophys., 2014 ﬁ

reverse fault normal fault strike-slip fault



Normal faults often shape
Mediterranean landscapes

Lastros normal fault
(Eastern Crete)




GPS velocity field

fixed Eurasia

2 cm/yr 5 mm/yr
———— ==

Faccenna et al., Rev. Geophys., 2014 |

This image shows an important characteristics of the Mediterranean
region: internal displacements are faster than relative plate motions at the
boundary of the system ... looking for an internal engine




GPS velocity field|

fixed Africa
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This image shows an important characteristics of the Mediterranean
region: internal displacements are faster than relative plate motions at the
boundary of the system ... looking for an internal engine




Active and recent volcanoes
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_Geothermal plants in Western Turkey
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Most of the hottest springs are located
far from active volcanoes
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Active normal faults in the Buyuk Menderes




Active normal faults in the Simav graben




Active normal faults in the Gediz graben




Low-angle normal faults (detachment) in the Gediz-Alasehir graben




Low-angle normal faults (detachment) in the Gediz-Alasehir graben

‘Mio-Pliocene sediments
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Large-scale detachments and steep normal faults control the circulation of
geothermal waters.

The abnormal geothermal gradient is responsible for the formation of geothermal
reservoirs

The abnormal geothermal gradient is the results of subduction dynamics (slab

retreat and slab tear)
Roche et al. 2017
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The Mediterranean Ridge accretionary wedge
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Since 35 Ma the Aegean domain has
been extending in a distributed
fashion
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Exhumed metamorphic units

142°N
“H40°N
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136°N
134°N
stretching lineations
in metamorphlc complexes
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A N-S lithospheric section

NORTH ANATOLIAN FAULT BACKARC EXTENSION MEDITERRANEAN RIDGE
PROPAGATION LOCALISATION IN CORINTH RIFT ACCRETIONARY COMPLEX
WESTERN TURKEY
5 : CVCIades Santorini .
Présent : | | ' »
The present structure of the Aegean region
results from the succession of two episodes:
(1) a subduction episode with collision of continental blocs and crustal thickening,
(2) an episode of extension and crustal thinning associated with slab retreat

Jolivet et Brun 2010 |
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\ Mediterranean
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Displacements since 70 Ma (Eurasia fixed)

déplacements des
arcs insulaires

déplacements
de I'Afrique et \

de I'Apulie

Dewey et al., 1989, Jolivet et al. 2003, see also Rosenbaum et al.
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65-70 Ma

~ Jolivet and Brun, 2010 '
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Tirel et al., 2013
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PROPAGATION LOCALISATION IN CORINTH RIFT ACCRETIONARY COMPLEX|
WESTERN TURKEY
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The subducting slab is not a single piece
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Mediterranean slabs

Jolivet et al., EPSL, 2009 '



Mediterranean slabs

Jolivet et al.,, EPSL, 2009 |




Jolivet et al., EPSL, 2009 |

Mediterranean slabs




a complex geometry inherited from 35 Ma of slab retreat

Mediterranean slabs

Jolivet et al., EPSL, 2009 |







