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Native species  Exoticspecies

Non IndigenousSpeciegNIS)

Alien species

Introducedspecies

Naturalisedspecies

Invasivespecies

Native specieShosespecies understood as indigenous, occurring in natural associations in habitz

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



Plant distribution around the Mediterranean

A mestingwfccontiftents
a complexgeoiogicahhistory
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Plant distribution Is affected by :

Human
activities

Climate

GE0grapny,<Geolagy; Geomorpnoic

Tectonicactivity andedaphicvariation have created gemplatefor plant
evolution, which has been further modulated oy and then more
recently byhuman activities



LateJurassi¢-154 Ma)

Colorado Platealeosystemsinc.u http:// cpgeosystems.com/



EarlyCretaceoug-135 Ma)

Colorado Platealeosystemsinc.u http:// cpgeosystems.com/



Mid Cretaceoug- 96 Ma)

Colorado Platealeosystemsinc.u http:// cpgeosystems.com/



LateCreatceoug-96 -72 Ma)

Colorado Platealeosystemsinc.u http:// cpgeosystems.com/



Cretaceoug Tertiary(-65 Ma)

Colorado Platealeosystemsinc.u http:// cpgeosystems.com/



Eoceng-53 Mag 34 Ma)

Colorado Platealeosystemsinc.u http:// cpgeosystems.com/



Oligocend-34 ¢ 23.5 Ma)

Colorado Platealeosystemsinc.u http:// cpgeosystems.com/



Miocene(-23.5-5.3 Ma)

Colorado Platealeosystemsinc.u http:// cpgeosystems.com/



Pliocene 6.3¢ 1.8 Ma)

Colorado Plateauzeosystemsinc.u http:// cpgeosystems.com/



Fossile- Lebanon

Gastéropodes fossiles (Crétagéiban)

Paléotempeératureévalueea 30°C
(KOLODNY and RAAB 1988

Milieu du Crétacé
Cénomanie
(95 Ma)
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Cretaceousl 20 Ma

This area of the world is believed to have been at abouf borth latitude during theCretaceousand,
based on oxygen isotopic studies of fish remains from Cenomanian sedimerdiR the

paleotemperatureis thought to have been about 30 KOLODNYanRAAB 1988
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from Latinmediterraneus'midland;"
"sea in the middle of theearth”

»Extinction of tropicalelements



Seasons

ABREATHING EARTH *

the annual pulse of vegetation and ice



Mediterranean climate

Patterns in mediterranean climates
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Average Precipitation (mm)

winter spring SUmmer autumn winter

TheMediterraneanclimate imposesa doulble constraintonplant grawth,
lack @f moisture in summerand colddemperatures minter.

The blue I N of the chart showsthe averagerainfall receivedin one of variousmediterraneanclimate
cities,and the overlapof theseareascreatesa deeperblue. The yellaw areas showthe averagemaximum
temperatureof the samecities,deepeningwith their correspondingoverlaps Fromleft to right the seasons
progresst mid-winter, spring,summer,autumn, mid-winter.

Greemareas canbe thoughtof asthe seasonsn which conditionsare bestfor growingthings

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

MessenianSalinitycrisis- 5.6 Million years
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When the seaway w
closed, its level may,, ave Oy
one kilometer due to evaporatlon -

GarciaCastellano®., et al. 2009 Catastrophic flood of the Mediterranean after thMessiniansalinity crisis Nature, volume 462 Number 7274



Zanclearflood ¢ 5.33million years




Glaciation cycles

Date (millian years befare present)

Arer Skinver & Porer (1003) OSCi I |ati O nS

During the glaciations,aridity, associatedwith reduced temperature, was thus a key factor
causingwvhat wasto be athird waveof enhancedextinctionrates!



Northernview

Last Glacial Maximum

Source: Zurich University of Applied Sciences Source: NASA

Le maximumglaciaireau Sudde f Q 9 das®urdSnuil y a 20 000 ans Lavegetationa connuun moment
dramatiquele declinverst é4at zerayPons1984). Diminutionde la temperaturede5a 7 C



L {n6 &bout thecircumstances
but rather whatyoul NB Y I R S

Mr Potato

4
N
\

i
1\

4

2

—— -
—
————




Joeciesresponseto habitat disturbance

3 mainevolutionaryscenarios $chlutey 2001

_Persistance thepowerof 3

persisience.

- Extinction

- Speciation
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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

Rt : ;t‘-'--
/ y SR il O :
‘2 g ‘>:~) ‘.) . " 3
> ’ |- SR 09, B MO
er oA g,
= . \" /,/r/‘
o o S
- ey s
v 5

Extinction de masse de la fin du
Permien (-250 Ma)




9Oy

adzZNBELX 2A0GFyG y2a NBa&aaz2dzN

La NatureSf f S X



