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Biodiversity is threatened
The rate of species extinction currently exceeds historical 

rates by 100 to 1000

Western	  Black	  Rhino,	  declared	  ex4nct	  in	  2011

A	  very	  large	  part	  of	  
biodiversity	  could	  be	  lost	  

within	  this	  century	  



Five major drivers of biodiversity loss
Habitat	  loss

Biological	  invasions
Overexplota4on

Pollu4on

Climate	  change



Climate change as a global threat

Bellard,	  et	  al	  2012	  Ecology	  Le3ers
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Biological Invasions 
as a global threat

Considered	  the	  second	  largest	  
threat	  to	  biodiversity

It	  also	  has	  a	  huge	  impact	  on	  
economy	  and	  society



Will climate change affect 
biological invasions?
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What are the mechanisms of spread and impacts?
What are the interactions with global changes?



Study scales
Model	  systems Methods
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Model systems
Large	  taxonomical	  and	  ecological	  samples

Impact	  on	  biodiversity	  and	  human	  ac4vi4es	  

Variety	  of	  taxonomic	  groups,	  ecosystems,	  types	  of	  impacts	  

Large	  poten4al	  as	  an	  illustra(on	  of	  the	  various	  issues	  associated	  with	  invasions



Large	  taxonomical	  and	  ecological	  samples

One	  rela4vely	  taxonomically	  smaller	  sample

20	  highly	  
invasive	  ants

Ecosystem	  engineers

Model systems



Methods

Theoretical

species	  distribu4on	  
	  models

Field Laboratory

Experimental

	  life-‐history-‐trait	  sta4s4cal	  
models



Spatial scales
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Macroecology

Worldwide 34 biodiversity hotspots
Endemic	  

>50%	  of	  the	  world’s	  plants	  
42	  %	  of	  all	  terrestrial	  vertebrate

2.3	  %	  of	  the	  
Earth's	  land	  
surface
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Macroecology

Finer	  scale:	  New	  Caledonia

High biodiversity Endemic species 

Nouméa 
IRD station
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Invasive Ants

Spatial scales



Themes
PaWerns Processes Impacts

Future

High risk invasion

Potential species 
distribution

Development 

meta-analysis

characteristics


!
!

Experiments

Interspecific interactions

Meta-analysis 
Categorize impacts

Experimentally 
quantify impacts



PaWerns Processes Impacts

Future

High risk invasion

Potential species 
distribution

Development 

meta-analysis

characteristics
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Experiments

Interspecific interactions

Meta-analysis 
Categorize impacts

Experimentally 
quantify impacts

Interactions with global change

Climate change 
Land use

Themes



PaWerns
Worldwide pattern of 

invasion



PaWerns
Worldwide pattern of invasion

Collect'of'occurrence'
points'(average'3,815/sp)'

Bioclima<c'models'with'clima<c'
and'land'use'data'

Map$of$poten*al$distribu*on$

Map$of$poten*al$distribu*on$



Processes
Ecological	  characteris4cs	  of	  invasive	  ants

Theoretical approach



Processes Experimental approach: Laboratory

Mitigation of invasive ants through biocontrol with competitors 

Study of interspecific interactions



Impacts Theoretical approach



Impacts
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exclude each 

other
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 Experimental approach



Future high risk regions for 100 IAS 

Number	  of	  
Invasive	  Alien	  

Species

Future high risk regions for these IAS 

Number'of'Invasive'
Alien'Species'

Future Will	  climate	  change	  affect	  the	  paWerns	  of	  invasion?
Climate and Land use changes



Future high risk regions for 100 IAS Future high risk regions for these IAS 

Number'of'Invasive'
Alien'Species'
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Biological invasions in the hotspots

Will	  climate	  change	  affect	  the	  paWerns	  of	  invasion?
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