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The Mediterranean Sea: a Miniature
Ocean

• Being a semi-enclosed marginal basin of relatively 
small volume, the Mediterranean shows amplified 
and very fast response to climate changes.

• Mediterranean circulation is the result of a 
sensible and delicate equilibrium between several 
factors: evaporation, precipitation, river discharge 
and the water exchange at Gibraltar Strait.
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The Past: the Mediterranean Crises
• Beginning of the History: Messinian 5 million years ago.

– Blockage of the Gibraltar Strait: the Med-Sea was dry, evaporated 
quite completely. A pure desert.
After the opening of the Gibraltar Strait, the basin was filled only 
by Atlantic water and not by the Red Sea. Implication: a
subtropical basin with cold water marine species.

The last glacial episode: 18,000 years ago.
– Sea level was 1 meter less than the present level, Eastern Basin 

remained tropical, Central basin like present days, western basin 
cooler: subarctic fauna (like whales, penguins and seals) which 
explain why today there is a huge population of more than 3,000 
blue whales.

Sapropels: 8,000 years ago.
– This is a crucial period: mortality of of a huge quantity of marine

organisms in a very short time due to the changing of hydrological 
conditions.
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Sapropels: organic-rich sediments

• These were deposited during periods of of 
several thousands of years in a completely 
anoxic bottom-water conditions.

• This is a contrast with the modern condition 
of well oxygenated bottom waters.

• WHY?
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Sapropels: organic-rich sediments
(Continue)

• The deluge (the Holy Scripture): large 
precipitation and river (Nile) runoff in the
Eastern Med formed a thin surface layer of 
freshwater ; this layer “cut” the 
communication between the athmosphere 
and the sea water, and so under the 
freshwater layer, life died from lack of 
oxygen.
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The First important human modification: 
the Suez Canal

• Lessepsian migration: the introduction into 
the Mediterranean Sea of tropical exotic 
species from the Red Sea through the Suez 
Canal.
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The Present And, What about the 
Future?

• There are signals of climate change in the
Mediterranean area.

• CAVEAT: Most of the scenarios related to
the global change are obtained by models.



Nice,April, 29-30, 2004



Nice,April, 29-30, 2004



Nice,April, 29-30, 2004



Nice,April, 29-30, 2004



Nice,April, 29-30, 2004



Nice,April, 29-30, 2004



Nice,April, 29-30, 2004

What Are the present signatures in the
Med-Sea? 

• Temperature and salinity trends in deep water 
show a clear icrease starting from 1940.

• Temperature increase-> global warming?
• Salinity increase-> reduced fresh water inflow.
• Models show an increasing of the evaporation 

with respect to the precipitation/river run off.
• The eastern and western basins are more sensible 

to the climate changes.
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What Are the present signatures in the
Med-Sea? (Continue)

• Dense water formation: the Med-Sea is a site of 
formation of very dense waters: Gulf of Lion, the Adriatic 
Sea and the Aegean Sea. The Med transforms less saline 
surface Atlantic waters into deep saltier waters and send 
them, a century later, back to the Atlantic Ocean.

• From 1987 up to now : “East Mediterranean Transient”, 
a phenomenon consisting in a strong production of dense 
water in the Aegean together with a decrease in the 
production in the Adriatic Sea.
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Mediterranean Conveyor Belt
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The Rise of Temperature and Salinity 
(Western Mediterranean deep waters)
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East Mediterranean Transient
(Cretan Sea, 1000 M depth)



Nice,April, 29-30, 2004

East Mediterranean Transient
Depth of the 29.05 Isopycnal
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