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Definition(s)

m Invasive Alien Species (IAS)

= an alien species which becomes established in natural or semi-
naturel ecosystems or habitats, is an agent of change, and
threatens native biological diversity (IUCIN, 2000)

alien species which threatens ecosystems, habitats or species
(Article 8h of the Convention on Biological Diversity, CBD, 2012)

alien species whose introduction or spread has been found to
threaten or adversely impact upon biodiversity and related
ecosystem services (European Union, 2014)
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Why Biological Invasions?

Island ecosystems & “insular syndrome”

Biodiversity crisis (conservation) BIOLOGICAL
INVASIONS

Global changes (incl. climate change)

Sustainable development (management
of natural resources)
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INVASIVE

SPECIES

WHAT EVERYONE NEEDS TO KNOW

Dan SIMBERLOFF
(Orléans, 2014)
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Ecological impacts

Invasive predators and global biodiversity loss

Tim S. Doherty®®, Alistair 5. Glen®, Dale G. Nimmo®, Euan G. Ritchie®, and Chris R. Dickman®

Hawaii

ACentre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Geelong, VIC 3216, Australia; "Centre for Ecosystem
Management, School of Natural Sdences, Edith Cowan University, Joondalup, WA 6027, Australia; “Landcare Research, Audkland 1072, New Zealand; -
%Institute for Land, Water and Sodety, School of Environmental Sdence, Charles Sturt University, Albury, NSW 2640, Australia; and “Desert Ecology
Research Group, School of Life and Erwironmental Sdences, University of Sydney, Sydney, NSW 2006, Australia
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Fig. 4. Numbers of threatened and extinet bird, mammal, and reptile species impacted by Invasive predators in 17 regions (Fig. 53 and Table $2). Gray bars
represent the total number of extinct and threatened species, and red bars represent the number of extinct species (induding those classed as extinct in the
wild). StH, Asc, and TdC indicate the Islands of St. Helena, Ascension, and Tristan da Cunha, respectively.
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SCIENCE ADVANCES | RESEARCH ARTICLE

CONSERVATION BIOLOGY
Globally threatened vertebrates on islands with
invasive species

Dena R. Spatz,"2# Kelly M. Zilliacus," Nick D. Holmes,?* Stuart H. M. Butchart,** Piero Genovesi,®
Gerardo Ceballos,” Bernie R. Tershy,"® Donald A. Croll’
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Fig. 5. The 1030 islands with highly native and on the p absence of invasive vertebrates. Of these, 779 (76%)
had at least one invasive vertebrate species present Mammals were the mast commen invader on these islands (753 islands; 97% of islands with highly threatened
verebrates)
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SPECIES

Introduced disease
organisms

Economic impacts

INDICATIVE COSTS OF

ECONOMIC VARIABLE

Annual cost to human, plant,
animal health in USA

ECONOMIC IMPACT

$41 billion per year

SOME INVASIVE ALIEN SPECIES (COSTS IN US$)

REFERENCE

Daszak et al., 2000

A sample of alien species of
plants and animals

Economic costs of damage in USA

$137 billion per year

Pimentel et al., 2000

Salt Cedar

Value of ecosystem services |
ost in western USA

$7-16 billion over 55 years

Zavaleta, 2000

Knapweed and Leafy spurge

Impact on economy in three US states

$40.5 million per year direct
costs $89 million indirect

Bangsund, 1999;
Hirsch and Leitch, 1996

Zebra mussel

Damages to US and European
industrial plants

Cumulative costs 1988-2000
=$750 million to 1 billion

National Aquatic Nuisances
Species Clearinghouse, 2000

Most serious invasive
alien plant species

Costs 1983-92 of herbicide control
in Britain

344 million/year for
12 species

Williamson, 1998

Six weed species

Costs in Australia agroecosystems

$105 million/year

CSIRO, 1997 cited in Watkinson,
Freckleton and Dowling 2000

Pinus, Hakeas, and Acacia

Costs on South African Floral Kingdom
to restore to pristine state

$2 billion

Turpie and Heydenrych, 2000

Water hyacinth

Costs in 7 African countries

$20-50 million/year

Joffe-Cooke,
cited in Kasulo, 2000

Rabbits

Costs in Australia

$373 million/year
(agricultural losses)

Wilson, 1995 cited in
White and Newton-Cross, 2000

Varroa mite

Economic cost to beekeeping
in New Zealand

$267-602 million

Wittenberg et al,, 2001

INSIBE THE LOW-CARB CRAZE KAUAI CONDO CRISIS §| ;
A
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TED:
N on a2




UE “Sciences de la conservation & Invasions biologiques”, Master 2 EIO, UPE, 25 nov. 2019

A new scientific discipline?

New theories in science

. 1997
E C Ology & EVOlutlon Oxford Series in Ecology and Evolution

Biological
Invasions:

Theory and

Practice

Nanako Shigesada and
Kohkichi Kawasaki

Ecology and Control
of Introduced Plants

Biogeography ‘
Conservation & Restoration

4 i M. Rejmdnek
Anthropocentric
Ecological
WEEDS i =
viewpoint
(interfere Yiewpoint
with objectives = COLONIZERS
or requirements SRS (pioneers in

of people) S succession)

_ Judith H. Myers and Dawn R. Bazely

o -

53. 75. 4]. 19.

Of the Earth's landmass Bird, amphibian, mammal, and Of all CR and EN Avian biodiversity
reptile extinctions terrestrial vertebrates
UNEP WCHE 2075 Tershy et al. 2015 Spatzet 2l 2017 Tershy et . 2015

INVADERS
(introduced, exotic,
adventive, non-native
species, aliens)

Biogeographical

viewpoint

ISLANDS REPRESENT INVASIVE ALIEN SPECIES

Fig. 1. Weeds, colonizers, and invaders are overlapping but not identical concepts reflecting three differ-
ent vievpoints.
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Scientific journals
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Fig. 1.1 The number of biological invasion publications since
Elton published The ecology of invasions by animals and plants
in 1958 (columns). Also shown are the number of publications

that cited Elton’s 1958 book during this time period (linegraph). *
Redrawn and printed, with permission, from Ricciardi and Maclsaac Y/, eo IOta
(2008), copyright Nature Publishing Group. i _ 7

Launched to accelerate research on alien species and biological invasions

A peer-reviewed open-access journal
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History: from research...

Lloyd L. LOOPE
l (USGS, Hawaii)
}o” i—"‘“ .

. . =
. 1958 989 2003
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PNV A S OINS lnvaSlons Mediterranean Invasions

N A Global Perspective

| A )

AND P ] A N S SCOPE 37

Y o ety

CHARKLES S EBMFON v

Edited by
J. A. Drake, H. A. Mooney
F di Castri, R. H. Groves
F J. Kruger, M. Rejmanek
and M. Williamson Edited by R H. GROVES & F. DI CASTRI
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...to management and communication

LIS INVASIVE SPECIES PROGRAMME

100 OF THE WORLD’S
WORST INVASIVE
ALIEN SPECIES

A SELECTION FROM THE GLOBAL
INVASIVE SPECIES DATABASE

FONDATION
A

D'ENTREPRISE

3 Do not purchase, grow or keep species known to be invasive
3 Do not release unwanted exotic pets into the wild
2 Do not discard plant parts and seeds in or near habitats where they can subsequently spread
" Comply with national legisiation on nature protection, wildife trade, plant heaith and
‘animal health, when importing species into the Mahese lslands
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1965 French (His)story

Jean Dorst

1984
Jean-Marie PELT

) . e ~ Dynamique

La vie sociale d ‘especes marines invasives :
des p]antes application a l'expansion
' de Caulerpa taxifolia
en Meéditerranée

Robert Barbault
i

13-14-15 Mars1997

2009

astional
enlstalre
natureile

Syntheses

Fig. 42. Achatine d'Afiique srientale Achatina fulica.

Les invasions biologiques,
une question de natures
et de sociétés

CHAPITRE 7

Les envahisseuses

L'HOMME, ARTISAN DE COMMUNAUTES BIOLOGIQUES ARTIFICIELLES Ce titre peut surprendre, s'agissant de plantes
dont la caractéristique premiére est la fixité au sol.
Comment pourrai lles déployer les i
éclairs des guerres modernes: déplacements ra-
pides de conti ts i envahi

el occupations massives de territoires, bref, les
stratégies classiques de la guerre de mouvement ?

R. Barbault, M. Atramentowicz, coordinateurs

Tropique du Cancer

= )
o Hawai \\\‘

Eyuateur

Les plantes et la guerre de mouvement

Mais les plantes se propagent par leurs graines
et déploient ainsi des offensives spectaculaires.
[D’autres possédent de surcroit des moyens de
reproduction végétative, par bulbes ou par bou-
tures, qui leur permettent de se propager avec une
rapidité foudroyante. Bref, les envahisseuses enfon-
cent le front dans tous les sens, sans ruse ni calcul,
uniquement en fonction du champ de dissémina-
tion de leurs graines ou de leurs boutures.

Parmi les plus célébres figurent la Jacinthe d'eau
et I'Elodée du Canada. La premiére est une plante
floitante d’Amérique tropicale, a superbes fleurs
bleu clair, introduite pour ses qualités en divers
jardins botaniques du monde ; mais elle ne tarda
pas & s'en échapper et colonise aujourdhui la
plupart des cours d'eau des zones intertropicales,
oi1 elle se développe en surface avec une rapidité
telle qu'aucune espéce ne peut lui résister. Chaque

Australie

v

Fig. 43. Transport et acclimatation volontaire ou non de I'Achatine Achatina fulica.
D’aprés R. Tucker Abbott, 1949.
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50% of the 100 IAS are found in the FOTs !

100 OF THE WORLD'S
WORST INVASIVE
ALIEN SPECIES

A SELECTION FROM THE GLOBAL
INVASIVE SPECIES DATABASE

Commivanes to the Global lavasive Syecies Prograzme (GISP) Iz Amsociation with

IUCN 7>

the invasive
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Debates
The NOXIOUS WEEDS

Catastrophe pgE== T 2010 PUBLIC « /
o) § P e ENEMIES&!

Bl . PURSUE. CAPTURE. DESTROY.
aut-Il avoir peur

®
v v : : i i Noxious weeds spread quickly,
Ill a‘SI e des invasions biclogigues 2 invading entire ecosystems.

Jean-Nicolas Beisel, Christian Lévéque Property owners are required to
Jean- | e , Christian Levequ

SI)eCies control them on their property. .  ':I » :

On ne peut s'empécher de penser également,
compte tenu du vocabulaire utilisé, qu’il existe
une certaine analogie entre la « peur de étran-
ger », lorsqu’il s’agit des hommes, et la peur de
Ienvahisseur, lorsqu'il s’agit des especes végé-
tales et animales. Que leur reproche-t-on ? De
prendre la place des espéces autochtones ? De ne
pas pouvoir se prévaloir du droit du sol 2 Recon-
naissons qu’il y a une forme de xénophobie dans
notre attitude par rapport aux introductions
d’especes. Une xénophobie latente qui tient

a la crainte de I'inconnu ou du changement.
D’ailleurs, le theme des invasions est souvent
marqué d’'une forte charge émotionnelle. La
preuve en est 'usage de mots A connotation
négative (« envahisseurs », « pestes », « aliens »)
ou d’un langage trés martial (« bombardement
d’exotiques », « lutte », « combat », « bataille »,
etc.), y compris par des scientifiques. Ainsi, la
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Biotic
homogenization

1999

Gilles [HEIUE h
#

Va abondes

Hubu, arbres ¢t fleurs
a la conquéte du-monde

[Wjardin planétzlig:

Récancilier 'homme CISERERTE]

Albin Michel

— En voila un, tenez, cette ile, la Réunion, un résumé
du monde. Du battant des lames au sommet des mon-
tagnes, comme on dit la-bas, les flores s’empilent comme
des assiettes de 02 2 500 m. On commence avec les filaos
d’Australie, on termine avec les ajoncs d’Europe. Entre
les deux la flore indigéne, une couronne de sylve relic-
tuelle vers 1 500m, succeéde aux étages américains,

sud-atricains, tandis que la ronce malaise s nstalle par-
tout. Il ne reste plus grand-chose des bois de couleur et
des landes a philippies mais cette flore indigéne, ajoutée
a celle des autres continents, augmente le nombre abso-
lu d’espéces en présence et anticipe sur le scénario du
brassage en voie d’équilibre. Pour I'instant, nous sommes
au début d’'une mécanique de contacts dont 'homme
accélere chaque jour le processus. Le bilan a terme
devrait se solder par un déficit d’espéces. Mais, dans
cette grande aventure, I'animal sapiens, vous et moi, ne
faisons que prendre le relais des éléments. Regardez ces
graines anémochores faites pour voyager avec le vent,
ce ballon de foot, une noix de coco — la plus grosse grai-
ne du monde —, destinée a flotter comme le fruit des
badamiers sur les mers salées pour s’enraciner au pre-
mier rivage tropical atteint. Le cocotier n’a pas attendu
’homme pour envahir le monde. Dans les limites de ses
possibilités de vie — ce que 'on nomme un biome —, une
espece peut devenir cosmopolite. Aucune contre-indi-
cation.
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Conflicts of interest

CHOCOLAT BLANC GOVAVIER

TENTATION GOURMANDE
Blanc
-
goyawer.

i .‘ .. . ;‘,-_e ” B ) [P WS INTIEEE FILIERE D'AVENIR
L .., v -
i le gnyaVIer
N Island of Hawai'i =

La filidre goyaviers s'organise et I'association «Le goyavier, culture et tradition »
rassemble des adhérents de toute I'ile. Avec la création d’'une organisation de producteurs (OP),
producteurs et transformateurs ont réussi a obtenir des aides substantielles du Poseidom.

YIIAVAOD INVIE IVIOIOHD
CHOCOLAT BLANC GOYAVIER

« La clé du probléeme semble bien étre

Strawbermy guava i a threat to gos of remaining frested lands statewide [ PR 8 Yl P2 B R <Ye (I i habin o) s We ka0l s (AR L1 bb L~ figée,

1, 1. : UICN 22, GrisMA®
idéalisée sur des bases erronées, au - i,

prOﬁt d,une nature en perpétuel LAVALQRISATIONSOCIO—ECONOMIQUE
il |

JACGQUES TASSIN
LA GRANDE renouvellement, sainement gérée et
INVASION maitrisée. Toutes les espéces « invasives

QUI A PEUR DES ESPECES INVASIVES ?

» ne sont pas néfastes, et il importe,

pour le bien de tous, d’accompagner les
changements de P’environnement plutot
que de les combattre. La guerre des
espéces n’aura pas lieu... »
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Terminology

Table 1.1 Terminology commonly used for non-native species in the English language.

Plant Invaders

QUENTIN C.B. CRONK AND JANICE L. FULLER

Native Non-native Transported Established Spread Impact Invasive

Adventive E
Alien

Casual

Colonizing
Cryptogenic
Escaped *#
Established
Exotic

Foreign
Immigrant
Imported
Introduced
Invasive
Naturalized
Non-indigenous
Noxious
Nuisance

Pest

Ruderal

Tramp
Transformer
Transient
Translocated *
Transplanted o
Transported *
Waif

Weed #*

#* *
#* ¥* * *

#*

* K ¥

2012

Wolfgang Nentwig

*
I O O B

L I S O S

LI R S O O
*

ESPECES

Fugld A'PEOPLEANDPLA - INVASIVES
b’ CONSERVATION MAN

[@ CHAPMAN & HALL

¥ ¥ W K
¥ ¥ ¥ ¥
L L O O O
omandes

Plantes, animaux et micro-organismes

¥
¥ W
* ¥
*
*

¥ H

¥
E

R R E EEEEEEERSESEEREEEEEEEEEEE.

L I

* * *

Presses polytechniques et universi

Notes: The list was compiled from the authors’ readings of the invasion ecology literature. Other scientists may
categorize the terms differently. This inconsistency of usage creates problems for synthesis and management. The
columns indicate types of species and invasion stages to which the words apply. See Figure 1.2.

A
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2006

ECOLOGICAL
SOUNDING

2002

TIM LOW

Tim Low is on a crusade to unblock our
ears and ‘raise the ecological 1Q’
The Australian

the n&W

nature

WINNERS AND
LOSERS IN WILD
AUSTRALIA 0

Global Ecology and Biogeography, (Global Ecol. Biogengr.) (2006) 15, 1-7

Novel ecosystems

Novel

Novel ecosystems: theoretical and ECOSyStemS

management aspects of the new
ecological world order

Richard J. Hobbs'*, Salvatore Arico?, James Aronson’, Jill 5. Baron®, Peter
Bridgewater’, Viki A. Cramer’, Paul R. Epstein®, John J. Ewel’, Carlos A. Klink®,
Ariel E. Lugo®, David Norton', Dennis Ojima*, David M. Richardson",

Eric W. Sanderson"?, Fernando Valladares", Montserrat Vila'!, Regino Zamora"
and Martin Zobel"®

$)WILEY-BLACKWELL

NEWS FEATURE

7

Nature Needs Weeds

Weeds and Crops Suit Wildlife

‘these weeds are now part of a “new” Australian ecology’
~ Greg Czechura, Queensland Museum

Genetic engineering is very much older than it seems. In

i th-century Europe a vegetable F in was created
in hothouses by hybridising various Latin American shrubs. The
monster so spawned, lantana (Lantana camara), went on to
become one of the world’s worst weeds. This rampant, poisonous
shrub is an ‘aggregate’ entity, a hybrid with DNA from several
plants.

Lantana in Australia goes back a long way. Merino breeder
John Macarthur grew it at Camden in 1843, and twenty years later
it was running amok around Sydney and Brisbane, Up and down
the humid coast it stole the newly cleared holdings of pioneers.
Around Sydney it formed ‘dense lhickets which render the shores
almost list R d Tenison-
Woods in 1881. So enmnthzd is this invented plant in the minds
of ecologists today that no-one can really imagine what Australia

=
“--.. '-<‘!‘ ‘f‘\ S

RAGAMUFFIN EARTH

A small group of ecologists is looking beyondthe pristine to study the scrubby, feral
anduntended. Emma Marrls learnstoappreciate ‘novel ecosystems’.
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Strategies: global to regional and local

2000

2010

Directives relatives a la gestion
des espéces envahissantes
dans le Pacifique

2001

Global Strategy on
! ok Alidh St

Stratégie océanienne de gestion des ravi
adventices et autres espéces envahissc

Stratégie de lutte
contre les espéces
Global Invasive Species Programme(GISP) i nva s ive s
+ -~ - =
S a La Réunion
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Management: from prevention, to
control & eradication

2001

Invasive Alien Species: 2011

A Toolkit of Best Prevention e

and Management Practices ~ # N ISLAND
| — (UioN 5= 3 \F  INVASIVES

2077

Gestion des espéces
exotiques envahissantes ~

IUCN
2004 sYLee e

Island invasives:
scaling up to meet the challenge

Turning the Tide:

The Eradication of Invasive Species

Proceedings of the International Conference

on Eradication of Island Invasives

Edited by C. R. Veitch and M. N. Clout

SCOPE @) cAB tnternationar IUCN
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Lo

Island Invasives:
Eradication and Management

Invasions & Islands

2006

Invashve spacias
in the Pacific:

A technical review
and draft

regionaf sfratagy

Invasive Species in te New Caledonian Archipelago

Mame-Laure Beauvass, ALsm COLENO, HERVE JOURDAN

2l E urawm
" & (VCNiE=
Invasive Alien Species :
in Seychelles g Les ver
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Databases

Home | 100ofthe | About Search | Search | Search |Registeras| European
Worst DAISIE | Species | Region | Experts | anexpert | Summary
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Species name Country ar location Habitat Organism type

I
WELCOME TO THE GLOBAL INVASIVE SPECIES DATABASE

Delivering Alien Invasive Species Inventories for Europe

Biolagical invasions by non-native or ‘alien’ species are ane of te greatest threats to the ecological and
economic well-being of the planet Alien species can act as vectors for new diseases, after ecosystem
processes, change biodiversity, disrupt cultural landscapes, reduce the value of land and water for human
actities and cause other socio-economic consequences for man

Tohelp those tackling the invasive species challenge, this website provides a ‘one-stop-shop’ for information on
biological invasions in Eurape. Please note that the DAISIE database behind this website is continually being

LATEST ADDITIONS updated. Read more about DAISIE

' » Halophila

P i ; one of the 100 worst alien species in Europe, DAISIE Handbook of alien species in Europe available
Mytilus galloprovincialis Solenopsis invicta Wi asmannia auropunctata 4 diick here to see the full ist

wisterhouses floribunda Solenopsis papuana Linepitherna humile Search Regions Search Experts
Solenopsis geminata Salmo trutta Monomariurn pharaonis =

Global Invasive Species Database is managed by the Invasive Species Specialist Group (IS2G) of the IUCH Species Survival Commission, It was developed as part of the global initiative on invasive species led
by the Global Invasive Species Programme {GISP) and is supported through partnerships with the National Biological Information Infrastructure (MBIL), Manaaki Whenua-Landcare Research and the University of
Auckland.

A =
Invasive
|§Gl7 Specles nl

e

The database provides glabal information on invasive alien species to agencies, resource managers, decision-rakers and interested individuals, It focuses on invasive alien species that threaten native Search for information on one of the 12122 Search regions to explore the alien species. Search for one of the 835 experts on
alin species occurring in Europe threats aeross Europe, Tor 81 inand and 57 biological nvsions in Europe

coastal and marine areas.

biodiversity and covers all taxonomic groups from micro-organisms to animals and plants, Species information is either supplied by or reviewed by expert contributors from around the world, Administrative login,
As the database is continually being populated with species information, please check back on a regular basis for updates. If you hawe guestions ar comments, please contact us.

This website was developed with support from the European Commission under the Sixih Framework
Programme through the DAISE project - Contract Number: SSPLCT-2003-511202. Leave Feedback
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Initiative sur les )
especes exotiques W
envahissantes
en outre-mer
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Bienvenue sur le site Internet de l'initiative sur les espéces exotiques
envahissantes dans les collectivités francaises d'outre-mer !

Les enjeux

Les espices exotiques envahissantes sont lune des principales
menaces pour la biodiversité d'outre-mer et constituent un défi
croissant pour <ces territoires aux richesses naturelles | Berbpea Sl
exceptionnelles.

Espéces exotiques
Linitiative Face & cet enjeu, le Comité francais de I'UICN a engagé une initiative EWE:'EP:ME“ un
specifigue dans toutes les collectivités ultra-marinas hacia cor I= R

mobilisation de tous les acteurs.

Développé dans le cadre de cette initiative, ce 1 \ INIT

aujourd'hui I'accés a de nombreuses inform

>

techniques et juridiques sur les espaces exotiqu 2 :
i it et Vo Ecoaystimien AL fos aptis iy UICN ESPECES EXOT":'UES LESENJEUX  LINITIATIVE ~ ACTUALITES ~ BASESDEDOMMEES  RESSOURCES
Les espdces envahissantes i les Strategics pour Mk les gérer. Fl‘al'l(im ENVAHISSANTES
£ outre-mes EN QUTRE-MER

30 AVRIL 2019

'Enquéte :
d’ accom

Comité francais de I'UICN - 26 rue Geoffroy Saint-Hilaire
tel : 01 47 07 78 58 - fax : D1 47 07 71 78 -

Bibliographie

Les collectivités en action La lgttrd

Ressources

LIRE PLUS

Science and Polic

ESPECES EXOTIQUES ENVAHISSANTES DANS
LES COLLECTIVITES FRANCAISES D'OUTRE-MER

Les espéces exotigues envahissantes sont I'une des principales menaces pour Développé dans le cadre de cette initiative, ce site Internet permet l'accés a de

la biodiversité d'outre-mer et constituent un défi croissant pour ces territoires nombreuses informations scientifiques, techniques et juridigues sur les espéces

aux richesses naturelles exceptionnelles. invasives qui menacent les écosystémes et les espéces indigénes en outre-mer
et sur les stratégies pour mieux les gérer.

Face & cet enjeu, le Comité frangais de I'UICN conduit une initiative

spécifique basée sur la mobilisation de tous les acteurs.
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Conclusions

m Crucial challenges:
biodiversity crisis, 2017

# Difficult measure and
demonstration of impacts

2

Trends in Ecology & Evolution

climate change...

Strong human dimension

Invasion Biology: Specific

e Difficult anticipation of
system evolution

s Lack of general rules

s |Local scale interests

Improved
~ommunication

Multidisciplinary field
(« Invasion Science »):
research, management,
legislation, education,
communication...

Problems and Possible
Solutions

Franck Courchamp,'* Alice Fournier,! Céline Bellard,?
Cleo Bertelsmeier,® Elsa Bonnaud,' Jonathan M. Jeschke,*° o Multifaceted threat
and James C. Russell"”

® Lack of knowledge on
many systems

Improved
collaboration
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A Catalyst for Conservation

The Great Reshuffling

Human Dimensions
of Invasive Alien Species

Editedt by Joftrey A. McNeoly

Winning the Battle Against Invasive Species

el R \\ ! R ; et - Transport Establishment
e ot PUERTL g e s Figure 10.4 Success at each stage may depend on several types of factors, may affect subse-

quent stages, and will affect impact. Final impact is also dependent on our perception. This
figure combines the Venn diagram of Figure 10.1 and the concepts from Equation 7.3.




