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Native species Exotic species 

Invasive species 

Native species : those species understood as indigenous, occurring in natural associations in habitats 

that existed prior to significant human impacts and alterations of the landscape. 

Naturalised species 

Non Indigenous Species (NIS) 

Alien species 

Introduced species 



Colorado Plateau Geosystems, Inc.  

Plant distribution around the Mediterranean 

A meeting of continents:  
a complex geological history 



Tectonic activity and edaphic variation have created a template for plant 
evolution, which has been further modulated by climate and then more 

recently by human activities.  

 

Plant distribution is affected by : 

Human 
activities 

Climate 

Geography, Geology, Geomorphology 



Late Jurassic (-154 Ma) 

Colorado Plateau Geosystems, Inc. ϰ http:// cpgeosystems.com/ 



Early Cretaceous (-135 Ma) 

Colorado Plateau Geosystems, Inc. ϰ http:// cpgeosystems.com/ 



Mid Cretaceous (- 96 Ma) 

Colorado Plateau Geosystems, Inc. ϰ http:// cpgeosystems.com/ 



Late Creatceous (-96  -72 Ma) 

Colorado Plateau Geosystems, Inc. ϰ http:// cpgeosystems.com/ 



Cretaceous ς Tertiary (-65 Ma) 

Colorado Plateau Geosystems, Inc. ϰ http:// cpgeosystems.com/ 



Eocene (-53 Ma ς 34 Ma) 

Colorado Plateau Geosystems, Inc. ϰ http:// cpgeosystems.com/ 



Oligocene (-34 ς 23.5 Ma) 

Colorado Plateau Geosystems, Inc. ϰ http:// cpgeosystems.com/ 



Miocene (-23.5 -5.3 Ma) 

Colorado Plateau Geosystems, Inc. ϰ http:// cpgeosystems.com/ 



Pliocène (-5.3 ς 1.8 Ma) 

Colorado Plateau Geosystems, Inc. ϰ http:// cpgeosystems.com/ 



Gastéropodes fossiles (Crétacé ς Liban) 

Ctenothrissa sp. (Crétacé - Liban) 

Milieu du  Crétacé,  
 Cénomanien  

(95 Ma) 

Fossile - Lebanon 

Cénomanien (-93 Ma)  
ς En- Nammoura (Liban) 

Sapindaceae 

Paléotempérature évaluée à 30°C 

(KOLODNY and RAAB 1988). 

Crétacé moyen  
(Aptian / Neocomian)  100 ς 130 Ma  



Cretaceous 120 Ma 

 This area of the world is believed to have been at about 10° north latitude during the Cretaceous and, 
based on oxygen isotopic studies of fish remains from Cenomanian sediments in EMR, the 

paleotemperature is thought to have been about 30 C (KOLODNYand RAAB 1988). 

10°  



Eocene 50 Ma 

Colorado Plateau Geosystems, Inc.  



Oligocene 25 Ma 

Colorado Plateau Geosystems, Inc.  Mediterranean species  

30 ° 



Miocene 13 Ma 

Colorado Plateau Geosystems, Inc.  



7 Ma 

Extinction of tropical elements 

from Latin mediterraneus "midland;"  
"sea in the middle of the earth"  



Seasons 

Les saisons  



Mediterranean climate 

The blue ŀǊŜŀǎ of the chart shows the average rainfall received in one of various mediterranean climate 
cities, and the overlap of these areas creates a deeper blue. The yellow areas show the average maximum 
temperature of the same cities, deepening with their corresponding overlaps. From left to right the seasons 
progress τ mid-winter, spring, summer, autumn, mid-winter. 
Green areas can be thought of as the seasons in which conditions are best for growing things. 

http://gimcw.org/climate/data-precip-temp.cfm  

The Mediterranean climate imposes a double constraint on plant growth,  

lack of moisture in summer and cold temperatures in winter. 

http://gimcw.org/climate/data-precip-temp.cfm
http://gimcw.org/climate/data-precip-temp.cfm
http://gimcw.org/climate/data-precip-temp.cfm
http://gimcw.org/climate/data-precip-temp.cfm
http://gimcw.org/climate/data-precip-temp.cfm


Messenian Salinity crisis - 5.6 Million years 

Garcia-Castellanos D., et al. 2009. Catastrophic flood of the Mediterranean after the Messinian salinity crisis  Nature, volume 462 Number 7274  



This extremely abrupt flood may have involved peak rates of sea level rise in the Mediterranean 

of more than 10 m/day. 

The Atlantic waters found a way through the present Gibraltar Strait and rapidly refilled the 

Mediterranean рΦоо Ƴƛƭƭƛƻƴ ȅŜŀǊǎ ŀƎƻ in an event known as the Zanclean flood 

Zanclean flood ς 5.33 million years 



Glaciation cycles 

Oscillations 

During the glaciations, aridity, associated with reduced temperature, was thus a key factor 
causing what was to be a third wave of enhanced extinction rates ! 



Le maximum glaciaire au Sud de ƭΩ9ǳǊƻǇŜ est survenu il y a 20 000 ans. La vegetation a connu un moment 

dramatique le declin vers ƭΨétat zéroΩ (Pons 1984). Diminution de la temperature de 5 a 7 C. 

Northern view 

ƭΨétat zéroΩ  



LǘΩǎ not about the circumstances, 
but rather what you ŀǊŜ ƳŀŘŜ ƻŦΧΦ 

Mr EGG Mr Potato 



- Persistance 

 Species response to habitat disturbance 

- Extinction 

- Speciation 

3 main evolutionary scenarios (Schluter, 2001)  

http://www.google.com.lb/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.lovethispic.com/image/28172/the-power-of-persistance&ei=pIdZVZHUNobcUa32gYAC&bvm=bv.93564037,d.d24&psig=AFQjCNH8xusW7eQFSXX5lGASmG9kvhadNQ&ust=1432017171261386
http://www.google.com.lb/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://science.nationalgeographic.com/science/prehistoric-world/permian-extinction/&ei=2ohZVb3vLcyBU-vVgIgM&bvm=bv.93564037,d.d24&psig=AFQjCNEG2TRuOQpf5cCk4diKX2uXqtUtGA&ust=1432017369038164
http://www.google.com.lb/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://imgkid.com/allopatric-speciation-graph.shtml&ei=EYlZVen3IMblUobPgOAJ&bvm=bv.93564037,d.d24&psig=AFQjCNEEMpIwRULSwULavVSIPlG43N8gPQ&ust=1432017531719554


After 

Before 

Same place 



9ƴ ǎǳǊŜȄǇƭƻƛǘŀƴǘ ƴƻǎ ǊŜǎǎƻǳǊŎŜǎ ƴŀǘǳǊŜƭƭŜǎΣ ŎΩŜǎǘ ŀǾŀƴǘ ǘƻǳǘ ƴƻǳǎ ƳşƳŜǎ ǉǳŜ ƴƻǳǎ ǇŞƴŀƭƛǎƻƴǎΦ 

La Nature, ŜƭƭŜΣ ǎΩŜƴ ǊŜƳŜǘǘǊŀΗ 


