


Une invasion biologique survient
guand une espece constitue hors de son aire de ré#n initiale
une ou des populations pérennes et autonon
dans les milieux naturels investis

Biological invasions happen when species build self reproducing populationsin
ecosystemsthat are outside their natural distribution areas

(Williamson, 1996 ; Pascal, Lorvelec & Vigne, 2006)



Sus scrofa

Tle de Cocos - Costa Rica
Mars 2004

Définitions annexes

Une espece est ditewutochtone (Native) d'une
entitt géographiqgue quand cette entite
appartient a l'aire de répartition naturelle de
I'espece.

Une espece est ditaallochtone (Alien) d'une
entité geographique quand cette entité est
extérieure a l'aire de répartition naturelle de
|’eSpéCe(d’aprés UICN/ISSG, 1999)

Nota: rexpression espéce allochtone est impropre si elle ne fait
pas reférence a une entité géographiqgue car l'espéce est
obligatoirement autochtone de son aire de répartition initale. Il faut
donc parler de populations allochtones d'une espéce plutbyue
d’'une espéce allochtone.



Oryctolagus cuniculus

Tle de Béniguet
Juillet 2003

Vous avez dit invasif ?

« La population d'une espece est qualifiée
d’invasive, quand,

e introduite par 'Homme dans un nouveau
domaine géographique,

 elle se comporte comme un agen de
perturbation du fonctionnement de son
écosysteme d’accuell

e et nuit a la diversité biologique autochtone
(IUCN/ISSG - Shineet al., 2000).

 Envahissante# invasive



Biological Invasions : the fact

11 millennia of vertebrate invasions in France

Number of biological invasions per century
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Fig. 9.3 Trends of mammal invasions in Europe: number of introduction events occurred since
1500 (n = 386 with exponential growth y = 1E-07e0.011x) and cumulative number of alien species
invading Europe (66 non native alien species established in Europe (y = 1E-07¢"""'x, R? = 0.97)

Genovesiet al., 2009







Invasions biologiques et economie

Europe 2009

Pres de 11 000 especagroduites sur le territoire européen depuis 1600
(Hulme et al., 2009 - DAISIE)

Europe 2009

Information sur impact economique pour 1347 d’entreelles (13 %)
(Vila et al., 2009)

Europe 2009
Actuellement pas d’estimation globale du dot des Invasions biologique
mais :
100 espces ontete identifiées comme les plug couteuses» (via e al., 2009)



Invasions biologiques et santé publique et vétérina ire

Epidémies et épizooties parmi les plus séveéres qudur origine des invasions
biologiques.

L'émergence de maladies vectorielles est au centiles préoccupations de
'OMS.



I INA Invasions biologiques et Environnement

L'une des trois principales causes de perte de diversité spiique a I'échelle
mondiale piamond, 1989: Vitouseket al., 1997; Alonsoet al., 2001).

Leur impact est estimé de méme niveau que celui duchangement
CIimatique (Mooney & Cleland, 2001).

Depuis 160C elles sont a I'origine de I'extinction documenté«de :

90 % des 30 especes de reptiles et amphibiefgnegger, 1981),
93 % des 176 espéeces ou sous-especes d'oisealdXioss),

81 % des 65 especes de mammifer@saios & Brown, 1995).

Modification irréversible du fonctionnement d’écosystene (effet cascade
les crabes de [lle Christmas, la crazy ant et insectes piqueurs)



Five Rattus species were introduced by man since 10 millennia

2 By

n
e

R. norvegicus

e

R. tanezumi

R. exulans

R. rattus

R. praetor : large spiny rat
"'-_._ = R. rattus : ship rat
' R. tanezumi : oriental house rat
R. exulans : Pacific rat

R. norvegicus : Norway rat or brown rat %ﬁ%%% lm




During the 3 last millennia, two  Rattus species has invaded more than

80 % of island groups in the world

R. norvegicus
Norway rat

R. rattus
Ship rat

R. norvegicus
&
R. rattus

Since 1980, the ship rat has invaded
Clipperton in 1998...
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Il INQA Islands : historical (geological) contingency drive

Insular biological diversity and ecosystem functioimg

i

- Islands of the continental shelves : has been in ciact
with continent during the Quaternary.
Insular flora and flora are close to those of the @antinent

_“True” or oceanic |slands e
has never been in contact with contlnenf\*
or has been in contact at geological time sce ™=
Numerous taxa failed reaching these islands

Teuaua islet - Ua Huka Island - Marquises






Biological invasions and insular ecosystems

Since 1600, biological invasions were involved irodumented extinction of :

90 % of 30 reptile and amphibian speciegionnegger, 1981),
93 % of 176 bird species or subspeci@sy, 19s5),
81 % of 65 mammal speciegebalos & Brown, 1995).

Extinction causes of insular bird specie
since 1600

Habitat losses

Biological invasions
Unknown

Hunting

Veitch & Clout, 2002



Why eradication attempts has been so numerous onasids ?

 Asisland are isolated :

- Probability of success and of success perpetuation are lngr in islands
than in continent (chapuiset al., 1995),

- Working at ecosystem level allows identifying and quanti§ing the
consequences of the OperatiO@ascal & Chapuis, 2000; Simberloff, 2003; Lorvelec & Pascal, 2005),

- As archipelagos encompassed several islands, eradicatistrategy may
be reproduced for testing it's potential generalization.






Insular Rattus eradications

Species Attempts success Area max
R. rattus 174 159 (82%) 1,022 ha
R. norvegicus 109 104 (95%) 11,300 ha
R. exulans 61 55 (90%) 3,083 he
-

Total 344 318 47,628 ha

Howald et al., 2007

76 % of the total area was treated using aerial bradcast of toxic baits



INA Alternative to the only toxic bait strategy

Natl\{e a_nd alien Trapping Eradication control
species inventory
N N
/

N. cumulé (kg) Masse cumulée
Presence Lack 300 . 124 dappats disparus l
of native species 0°° 10 o o ©
- 200 o 8 o
sensitive to o o
eradication operation 1000 ° 6 _ Permanent
o ours) 44 o t (jpurs) . .
ot+—— ) E— A bait stations
1 0 1/ A 0 10 20
Postoonement End of trapping End of toxic bait Pascalet al., 1997;
P operation distribution Lo Fasel, 20

Between 90 % and 100% of the target species popuiah has been eliminated by trapping



Tropical




Some consequences of eradicationg

Abundance index

One year after Javanese mongoose eradication
1 » 10

Ralluslongirostris
Fajou Islet - Guadeloupe

Fajou Islet - Guadeloupe
March 2002

Two years after ship rat eradication

0,9 > 1.4

Gecarcinusruricola
Hardy Islet - Martinique

Marie Galante - Guadeloupe
August 2002

Lorvelec et al., 2004; Pascaét al, 2004
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Some consequences of eradication}

pair number

Five years after brown rat eradication

13 » 66/91
Anthus petrosus

Anthus petrosus - Béniguet Island - July 2003

Prunella modularis

Trielen Island (Moléne archipelago)
The pair numbers of 16 terrestrial 9 > 24

birds remain unchanged but... Troglodytes troglodytes

Kerbiriou et al, 2004



Some consequences of eradicationg

Breeding success

Three years after ship rat eradication
0 » 90

Puffinus lherminieri
Hardy Islet - Martinique

One year after ship rat eradicatior
5 » 65/90

Anous stolidus
Hardy Islet - Martinique

Three years after ship rat eradication
47 » 87

Calonectris diomedea
Lavezzu Island - Corsica

Pascalet al., 2004, 2008

Calonectris diomedea - Lavezzi - 2002



Some consequences of eradication :.

Level of destroyed nests

Three years after Javanese mongoose eradication
100% » 0%

Eretmochelysimbricata
Fajou Islet - Guadeloupe
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Resettlement of a disappeared native species

Ten years after brown rat eradication
0 » 3 pairs
Hydrobates pelagicus

Malban Island - Sept-iles

Fajou Islet - Guadeloupe Lorvelec & Pascal, 2005
April 2002



Unpredicted consequence

Several years after brown rat eradication the recovering of twolgew species
Crocidura suaveolens & C. russula

Les Mottes \QMottes L
0,10 \-
0,05

L Tome Before eradication
0.00 =t cefore eradication

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Pascalet al., 2005



Unpredicted consequence

Distribution of R. norvegicus captures
during the eradication operation
and distribution of the shrew C. suaveolens
captures before and after the rodent

eradication
(Bono Island - Sept-iles Archipelago)

Rattus norvegicus - 1994
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Crocidura suaveolens - 1998

Pascalet al., 2005
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Inferred knowledge

Cory’s shearwater breeding success
before R. rattus eradication (20 years record):

. Italy - Colony 8 : 0,25
Mediterranean : Others : 0’52

Sea

Fate of captured terrestrial birds
sarsll lslanes during eradication:

-North part: 22 captures, 7 eaten by rats
-Other island part: 60 captures, O eaten by rats

Corsica

Lavezzi siands R. rattus genetic structure:

Sardinia i s m Fsr & clustering method revealed a limited
but existing genetic differentiation between

the northern and the southernR. rattus

Abdelkrim et al., 2008; Pascakt al. 2008

A



Some “by-products” of alien eradications

 Genetic: calibration of parameters used in population gengc (dating
bottlenecks, mutation rate...)bdelkrim et al, 2005b, 2008

» Parasitology and co-evolution: new host-parasite cgples emergenceisanu, 1999)

» Archaeology: Introduced species as tracers of human colos@tion (vatisoo-smith
& Robins, 2004, Tollenaereet al., 2009)



The last words are from this masqued boobie pair ha  ppy to see
Invaders of a scientific expedition leaving Clipper ton Island




