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Biodiversity Is threatened

The rate of species extinction currently exceeds historical
rates by 100 to 1000

A very large part of
biodiversity could be lost
within this century

Western Black Rhino, declared extinct in 2011
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Five major drivers of biodiversity loss

Habitat loss

Climate change

Overexpl
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Climate change as a global threat
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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
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Will climate change affect
biological invasions?

Organisms

Dynamics

Distribution

Interspecific
relationships

Bodiversity component
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productivity

Ecosystem
services

os Ecosystems Communities Species Populatioms

What are the mechanisms of spread and impacts?
What are the interactions with global changes?
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Model systems

Large taxonomical and ecological samples

100 OF THE WORLD’S 7
WORST INVASIVE
ALIEN SPECIES GLOBAL INVASIVE SPECIES DATABASE
Standard Search
Species name Country or location

Impact on biodiversity and human activities
Variety of taxonomic groups, ecosystems, types of impacts

Large potential as an illustration of the various issues associated with invasions
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Model systems

Large taxonomical and ecological samples

GLOBAL INVASIVE SPECIES DATABASE

Standard Search

One relatively taxonomically smaller sample

Ecosystem engineers
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20 highly
Invasive ants




Methods

species distribution life-history-trait statistical
models models
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Spatial scales

Macroecology
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) Ea rth's land
~ surface

Worldwide 34 biodiversity hotspots

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

Spatial scales

Noumeéa
IRD station

Invasive Ants
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Themes

Impacts
Patterns Processes P
Potential species Developmer?t bulstie-analysis
SRS f meta-analysis Categorize impacts
AN characteristics
High risk invasion Expe.rlr.nents . Expermentally
Interspecific interactions quantify impacts

Future
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Themes

Impacts
Patterns Processes P
Potential species Developmer?t bilstie-cinalysis
SRS f meta-analysis Categorize impacts
SIS, characteristics
High risk invasion Expe.rlr.nents . Expermentally
Interspecific interactions quantify impacts

Future

Interactions with global change

Climate change
Land use
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Patterns

Worldwide pattern of
Invasion

100 OF THE WORLD’S

WORST INVASIVE
ALIEN SPECIES

~ ’
Micro-organism )
,, Mamenal 2% Fungus

W Reptile 14%
: 2%

Aquatic plant
3%

i
Terrestnal plant
32%

Terrestnal
mivertebrate
198

. Aquatic invertebrate
. 9%




100 OF THE WORLD’S Collect of occurrence

WORST INVASIVE _ o I points (average 3,815/sp)
ALIEN SPECIES R e - e -

Land cover classes

Bioclimatic models with climatic
and land use data

Map of potential distribution
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Processes Theoretical approach

Ecological characteristics of invasive ants

_&‘.()lngic

- \xstématique Country France
g Diet Omnvorous

volution
- WorkerPolymorphism Yes

X ; v
Franck Courchamp Sting es

! 3 results

Name Gyny ColonyDensity Workers WorkerPolymorphism MinBodySize MaxBodySae StenleWorkers Sting

Pheidole palidula Monogynous Abundant Yes Yes

Messor bouvieni  Monogynous Yes Yes

Messor wasmanni  Monogynous Yes
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PFOCESSES Experimental approach: Laboratory

Study of interspecific interactions

Mitigation of invasive ants through biocontrol with competitors

¥




Im ore cts Theoretical approach

Impact categories

Massive (MA)

®

Adequate data
Moderate (MO)

Alien taxon

Magnitude of Impact

Minimal (ML)

Evaluated
Data Deficient (DD)

All species

No Alien Populations (NA)

Not Evaluated (NE)




root feeding
fauna

[ direct pathway to plants |

Below-above ground

T
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| Tendency t
Plateaux exclude each
techniques other
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Future Will climate change affect the patterns of invasion?

Climate and Land use changes

Future high risk regions for 100 IAS

Number of
Invasive Alien
Species
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Future Will climate change affect the patterns of invasion?

Future high risk regions for 100 IAS

Biological invasions per region
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Future Will climate change affect the patterns of invasion?

Future high risk regions for 100 IAS
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OB o warse Community and ecosystem
pE s impacts of invasives

Swedish University of Agricultural Sciences

Key SLU personnel Michael Gundale Paul Kardol
Biogeochemical cycling Soil biology

2-years post-doctoral support (2015-2016)
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Biological invasions and
Biodiversity Conservation

Centre IRD of Nouméa

New Caledonia

Key personnel Herve Jourdan
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Predator-Prey systems
Biological invasions
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Themes

Patterns Processes Impacts

mepage = RS
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Patterns Processes Impacts

§Iobal Change Biology

Global Change Biology (2013), doi: 10.1111/gcb.12344

Will climate change promote future invasions?

CELINE BELLARD*, WILFRIED THUILLERYt, BORIS LEROY$§, PIERO GENOVESI|, MICHEL
BAKKENES| and FRANCK COURCHAMP*

Orine Later, for prnt 201)
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Forum B e e S SR DO e S Defining the Impact of Non-Native Species

Ant Profiler — 3 database of ecological characieristics of ants (Hymenoptera: Formicidac) [ R S e e P NS N R S ;
. 3 PONATHAN M. JESCHKE * SVEN BACHER 1 TIM M. BLACKBURN $ JAIMIE 1

FRANT B9 TIHOMAS EVANS 1! NIRBAM GAFETNER S PHILIF FE HLOME

ENGOLF KUHN S AGATA NRUGALA §§5 IAN PERG FETR FYSEX

Biol Invasions
DOI 10.1007/510530-012-0390-y

ORIGINAL PAPER Contributed Paper

Increase in Quantity and Quality of Suitable Areas for

Global warming may freeze the invasion of big-headed ants Invasive Species as Climate Changes

Cleo Bertelsmeier - Gloria M. Luque - s s CLEO BERTELSMEIER, * GLORIA M. LUQUE, AND FRANCK COURCHAMP
Franck Courchamp ZAl

Future
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Forecasting Future Invasions and their Impacts

THANK YOU!

David Wardle Franck Courchamp  Eric Vidal Jonathan Jeschke
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