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Eastern Mediterranean Basin 



Marine geosciences 

•  Geological history 
–  A detective story into Earth’s past 
–  Combining many small details to a coherent picture of 

multiple spatial and temporal processes that interact 
•  Geological principles = our tools for 

understanding phenomenon, even if their shape 
has changed over time 

•  Products 
–  Maps and cross-sections – 2D view 
–  Relation between Earth surface processes and its 

interior – 4D view 







Earth internal  



Earth structure 

•  Chemical composition 
–  Crust 
–  Mantle 
–  Core 

•  Physical properties 
–  Lithosphere 
–  Asthenosphere 
–  Mesosphere 
–  Outer core 
–  Inner core 



Driving forces of Plate Movement 

Convection Currents 



Divergence 

Convergence 

Sliding 
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Age of the seafloor 



Tectonic location 

•  Tectonic plates 
•  Mediterranean – the only 

convergence margin around Africa 
•  Change with time 



Remains of the 
Tethys Ocean 

Stampfli et al., 2002 
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Wortel & Spakman, 1992 

Evolution of the Mediterranean subduction belts and back-arc basins 

Eocene     50-37 My  

Oligocene 37-23 My  

Miocene     23-5 My  
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East vs. West 

•  Old vs new 
•  Seafloor morphology reflects young processes 



Bathymetry – seafloor morphology 
•  Young features in high resolution 

•  Rate of processes 

Multibeam bathymetric data recorded between 1992 and 2002 during several scientific surveys of the Ifremer oceanographic 
vessels L’Atalante and Le Suroit, and recently supplemented by swath data from both the French Navy Hydrogaphic Office vessel 
Beautemps-Beaupré and the research vessel Aegaeo of the Hellenic Centre for Marine Research, have been merged to produce 
a morpho-bathymetric synthesis of the eastern Mediterranean Sea. 



Continental sediment supply…today 

•  The present is a key for understanding the past 
•  Each region is a key for understanding another one at a different 

geological time 
•  Warmer colors – higher sediment supply 

   sediment source 
+ sea currents 
+ bathymetry shape & changes 
 Control Sediment suply today 



Present day plate tectonics of the eastern Mediterranean  



Types of faults 
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East and west Mediterranean – resemblance and 
difference in structure, origin and recent processes 







Basins of the Mediterranean 
• Marine – continental geology interrelations 
• Significant straights 
• Different seas and their formation processes 
• Seafloor is dynamic and reflects young processes 
• Coastal structure reflects geological processes (magnitude, time, rigidity) 



Gibraltar 
• Connection to Atlantic 
• Min. width 14 km 
• Avg. depth 700 m 
• Tectonics of African and 

Iberian plates 
• Complex processes of 

Alboran Sea and Atlantic 
• Messinian event 
• Migration of Man and 

animals 



The Messinian Salt Crisis 

Giant salt crystals found in cave in Spain thought to formed 
during the Messinian Salt Crisis 



Messinian salinity crisis 
5.96 Ma  cutoff; relative sea-level drop between 200m-1000m  
5.8 – 5.5 Ma  complete isolation 
5.33 Ma  abrupt return to full marine conditions  



Four mechanisms have been proposed to explain the isolation 
of the Mediterranean during the Messinian, including: 
1) a 60 m global drop in sea level due to glaciation 
2) horizontal squeezing 
3) tectonic uplift 
4) volcanism 



Eastern Mediterranean basin 

Main components 
•  Continental margins 
•  Sub basins 
•  Nile River 



Eastern Mediterranean basin 

Role in global tectonics 

•  Remnant of Mesozoic Tethys Ocean 
•  Vast deformation since Cretaceous 
•  Original structure from Perm-Jurassic remains 
•  Formed alongside Alpine orogen, yet is a different tectonic province 



Morelli et al., 1997 



Rotstien and Ben-Avraham 1985 





Seamounts 

Anaximander 

Eratosthenes 

Florence 
Hecateus 



Aksu et al., 2009 
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Present day plate tectonics of the eastern Mediterranean  



Eratosthenes 
seamount 

Eastern 
Mediterranean 
Main players 

African plate 

Arabian 
plate 
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Mascle et al., 2006 
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Ben-Avraham et al 1982 



EARTHQUAKES IN AND AROUND ISRAEL 1984-2003 

Geophysical Institute of Israel 



Papadimitriou and Karakostas, 2006 



Wdowinski et al., 2006 





Sub basins 

Garfunkel, 1998 



Roberts and Peace, 2007 
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Roberts and Peace, 2007 



(marine) Geological research 

•  goal: understanding of geological processes 
•  Subjects: geological phenomena 
•                                  +  
•                    their formation rates  
•   deeper crust      shallow subsurface        surface   

•  generalization: integration of numerous 
phenomena and rates to deduce complex 
processes  



What’s strange 
about the E Med 
continental 
margin? 



Hall, 1994 

What’s strange 
about the E Med 
continental 
margin? 



Ben-Avraham 







Schattner et al., 2006 



Offshore Lebanon 

Offshore Israel 



Rybakov 

Gravity map 



Rybakov et al., 2000 







Ben-Avraham et al., 2002 

Ben-Avraham and Ginzburg, 1990 
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Galilee-Lebanon 
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Eratosthenes 

Cyprus 

Hall, 2003 



After Garfunkel, 1998 
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Initial settings Phase I 

Schattner and Ben-Avraham , 2006 

I  ~ Mid Permian 
II ~ Triassic 

TB=Tauride Block 
EB=Eratosthenes block 



Phase I 

Schattner and Ben-Avraham , 2006 



Phase II Final settings 

Schattner and Ben-Avraham , 2006 



Schattner and Ben-Avraham , 2010 

I  ~ Mid Permian 
II ~ Triassic 

TB=Tauride Block 
EB=Eratosthenes block 



•  The Mediterranean Sea is a marginal, landlocked Sea  

•  The most distal Levantine basin, is a sensitive recorder of 

paleoclimate / paleoceanographic variations, amplifying the 

global signal  

Levantine 
basin  







http://www.ifremer.fr 

Schematic 
current map 





Suez Canal  
1869 

Ferdinand de Lesseps  

Mediterranean Sea 

Gulf of Suez 

  One-way invasion: Red Sea to 
Eastern Mediterranean 
  ~10% of all living species in 
eastern Mediterranean are of an 
Erythrean origin (Por, 1970) 

•  Among Fish 90% are 
invaders 



Lessepsian Fish 





Troy 

Mycenae 

Messinia 

Crete 

Egypt 

Cyprus 

Anatolia/Turkey 

Syria 

Lebanon 



Ma’agan Mikha’el ship, 5th century BCE 

One of the most ancient & 
best preserved shipwrecks 



Marine research – a bridge for peace 



Thank you 


