Invasive alien species management

Invasive Alien Species:
A Toolkit of Best Prevention
and Management Practices

» Control methods (manual, mechanical,
chemical, biological, IPM...) and strategies
(from eradication to containment and
mitigation)

» Prevention, detection & surveillance
(biosecurity /quarantine measures, WRA, fruit, dragons o noduced pants

or trollmeat s

monitoring...)

» Legislation (laws, rules, codes of conduct,
« noxious » species/« black » lists...)

» Research (biology, ecology, genetics,
economy, social sciences...)

AREA INFESTED mmmp

CONTROL COSTS =

» Communication & education (public
awareness, curricula, media...)
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BUT...

Invasive plants vs animals control

> Plants don’t move!
> Plants don’t think!

> Plant’s don’t scream!

> Plants are not furry and funny!

» Vegetative reproduction (cuttings, resprouts, bulbils ...)
» Strong reproductive capacity (up to millions of seeds/yr)

» Long-distance dispersal (minute seeds, spores, winged-seeds,
pappus-bearing achenes...)

»High seed longevity/life span (> 10-100 yrs)

» Beautiful and/or useful!



They represent a high proportion of IAS

37% of aquatic and land plants

100 OF THE WORLD'S
WORST INVASIVE
ALIEN SPECIES

A SELECTION FROM THE GLOBAL
INVASIVE SPECIES DATABASE

the invasive
species bulletin

Invasive Species
Specialist Group



The cause homogeinization of island biota

Critical issues and new challenges for research
and management of invasive plants in the

Pacific Islands

JEANXVES MEYER!

Biological Pollution

Tue ContrOL AND IMPACT OF
Invasive Exoric Species

Bill N. McKnight
Exditor

Table 1. Comparison between native and alien flora (flowering plants and ferns) in selected Pacific tropical 1slands (by size
of terrestrial area) and number of naturalized and invasive alien plants (including dominanc or major [AF).

Natve flora Alien flora Natralized  Invasive
[sland or (number of (number of alien plant  alien plant  Dominant
island group Area (km?)  indigenous species) introduced species) species species [AP
New Caledonia 19 060 3 261- 2 008° 5397 Gy 6=
Fij1 18 270 1 6224 g7 4617 107+ 30F
Hawai'i 16 880 1 138: 8 134~ 1 104 469 86
Galapagos 7900 250" 870" 229! 109 N
French Folynesia 3 519 385m = 1 700~ 583" - 2
Cook Is. 238 206° Ga7= 333 7/ 6F 125
Rapa Nui (Easter [sland) 166 45 370 130- - 36e
Wallis er Furuna 142 351t 338~ 1531+ - 18~

_"Jnl.".Eré of al. 2004 "}IE}'EI et al. 2010, 'Hl.-l:lurt ef al. 2008, ‘Brownlie 1977 and Smich 1996, *GISD, "."rIi:}'i:r 000, ’31.'L'.1.5nc:r of ol 1999, r'-Ell:a.P].H. and Herbat 2005,
‘Staples and Cowie 2001, Smich 1985, "Mauchamp 1997, Troeman of sl. 2010, "Florence of al. 2007, "Fourdrigniez and Meyer 2008, "McCormack 2007, FSpace
and Flynn 2002, Mever 2004, Dubois of ol. 2013, "Meyer 2008, "Morac of al., “Meyer of sl 2010

Iﬂi:'lég:'ll:i.nn a la Recherche, Government of French Polynesia, B.E 20921 Papeets, Takid. jean-yves.meyer@recherche.zov.pf
PACIFIC CONSERVATION BIOLOGY Vol. 2042): 146-164. Surrey Beatty & Sona, Sydney. 2014



They cause huge economical costs
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INDICATIVE COSTS OF
SOME INVASIVE ALIEN SPECIES (COSTS IN USS$)

SPECIES

Introduced disease
| organisms

ECONOMIC VARIABLE

Annual cost to human, plant,
animal health in USA

ECONOMIC IMPACT

$41 billion per year

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
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They can transform natural ecosystems

Fire regime Light availability & soil erosion Light & water regime

=+

TV,

' WY Psighium cattleianum

Melinis minutifiora Miconia calvescens:

Nutrient cycling ’ Plant succession

¥ Falcatarta moluceana

Pinus caribaea | Eichhornia crassipes



...and it’s just the beginning!

16 & 1. Kowarik
Tvelfth Australian Weeds Conference * ' '
SLEEPER WEEDS t t. t
Richard Groves > e
CSIRO Plant Industry and CRC Weed Management Systems, “ll“l“l||""|"H|"|"|““

GPO Box 1600. Canberra. ACT 2601
introduction spread

Fig. 1. The process of biological invasions including two kinds of lag phases: (a) the period between the
first introduction to an area and the first spread (12-t1), (b) the period preceding the switch to a significantly

Diversity and Distributions, (Diversity Distrib,) (2004) 10, 333-347 ighor celeof pophstion BT (0:41),
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They are a source of conflicts...

GILIVAUION - popprmr— T

ciemtiss and and managers are preparing to release

2 Brazilian scake inseet, Teetocoecus ovims, t help
show the spread of invasive stwherry guava (Paidiun
exntieiarnam), ako knownas waiaws, in Hawai'l Sinee its
inroduction in 1§25 as an omaments] plan, strawberry
guava has invaded Kma'i, €"abu, Moloka'i, Mani, Lina®i,
and Hawai'i, smoering our naive fivests, reducing the
et of water flowing w our aquifers, and spreading
fruit flies to vulnerable crops.

There are no narural controls in Hawsi i for
strwherry guava. With ennventional management tools
alane proving insufficient to contain it, sTawberry guava

Comfort Sumida, Flint Hughes, Kathleen Friday

ALBIZIA

LA PLAINE-DES-PALMISTES He[VER.1TR:R IVII\]

,5“ gnyamel' fait la féte

du 4 au 6 fuin sur le nouveau site du Bassin Cadet,

Forestad Lands

an
Potential Distribution of Strawberry Guava
— Istand of Hawai'i

has hecome one of the mast serious thieats © our quality
of life in Hawai'i, affceting countless rare and endangercd
species, cssential watershads, e Native Hawaiian culture,
our agriculural industry, as well as public access for
subsistence gathering and receation.

Can we continue 1 nse. syawherry guava whik
limiting the damage & iscausing? Yes. Extensive test
conducted over 15 years in both Hawai'i and swawherry
guava’s native habitat, Brazil, indicate that we can ssfely
and economically slow the vigorous growth of strawberry
uava with the help of ene of is nasive pamsies, T
ey, without causing harm to other species, or
threstening our valuabe food crops.

uaum‘u.r.!u“

Strawherry guava idark green vegetation)
-vd.m-mmmmmxgﬁum Pt by . e

Strawberry guava s a threat to g0 of remaining forested lands statewide

& La Plaine-des-Paimistes. Ffus de place, moins o' et o'

Fervent. ddfenseir du goya
vier, jean-Luc Saint-Lamben
faisait hier Véloge de Temblzme
e 5a commune, jors d'une con-
férence de presse, Dabord, il
présente ke nouveau cadre de la

manifestatian : Ie site dit Bassin
Cades, prits de La salle des fites,
avec vue imprenable sur la cas-
cade Biberon.

traditions fit des mains et !2!
pieds pour promeouvoir une fi-

des drudiants se soat panchés
sz 3 mise e place d'ne uni-

1# ¢ production de pilpe et de
prétransformation. = Ce frul
rapporte davaniage que la
canne. Une tonne de goyaviers
rapporte cures [ nsiste
le maire. Mais il ne voil pas que
le volet économique puisque

<est Uoceaston pour son village
daccueilir des visiteurs de
toutz 1Tle. 11 5e vend des tannes
et des toanes de fruits pendant
ces Journies festives gqul cete
anrdes auront Lew du 4 au &
juin

Un plaean  aristigue de
chols a &t concocté avec la
pant belle aux ammstes locaux
EnCore MECONNUS Mais qui se-
lon les ergamisatewrs attient
un publie nouvean. Marbges,
Tenconires Sparcives, produts

mair seront & [honneur

pendant les trols Sournies.

Ligditior: n'est méme pas o
tamée que A le malre se
prend & réver de celie de l'an
e prochame quil ve: ms.-m
divenir « indlanoctanique »
vec une nvintion de V:Lrl:e
et de Madagascar.

ML

Laﬂna des goyaviers : f'ocsasion pour le maire de promouvoir
qufrwrummpourm'um filiére d'avenir pour son
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Guidelines on Biofu
Invasive Species

THE TREE THAT

ATE PUNA

November 2005

(Falcataria moluecana; synonyms Albizia
falcataria, Paraserianthes falcataria)

Distribution of albizia on the island of
Hawaii (above). The trees are most
readily identified as those forming the

“tree tunnel” near Lava Tree State
Park (below).

Invasive species could be turned into renewable
energy

By loana Tupa'i, 31 October 2017

samoaobserver

November 7, 2017




...and scientific debates!

Ecolagy, 86(1). 2005, pp. 42-55

© 2005 by the Ecelogical Society of America

ARE INVASIVE SPECIES THE DRIVERS OR PASSENGERS OF CHANGE
IN DEGRADED ECOSYSTEMS?

AwNDREW S. MacDougAaLL! AND Roy TURKINGTON

Department of Botany, University of British Columbia, Vancouver, British Columbia V6T 1Z4, Canada

BIOLAGICAL CONSTAVATION 147 (300B) 2569-3583

available ai www.sciancedirect.com

20

« Ah, tu veux une preuve ?
Tiens, en voila une, de preuve ! »

e
*»* ScienceDirect

Bl REVIER journal homopaga: www.al saviar.com /loca te/biszon

Social perceptions of the impacts and benefits of invasive
alien species: Implications for management

Marina Garcin-Llorente”, Berta Martin-Lopez, José A. Gonzdlez, Paloma Alcorlo,
Carlos Montes

Sodal-Feslogial Systems Laboratory, Department of Feolagy, < Danwin, 2, Tdificio de Biologla, Univarsidad Autdoma de Madrid,
28049 Madrid, Spain

¢

O

o
Ormen Environmental Scientific andl
site Species Human perception
characteristics characteristics
The Great Reshuffling
Human Dimensions
of Invasive Alien Species
Editeet by Jofirey A Mchnery =
Species Ecological
characteristics Interactions A forester engages in efforts 1o aradicate the velvet tree Miconla calvescons in Hawail

Don’t judge species

L L] L]
Transport Establishment Spread Impact On thelr Orlgms
Conservationists should assess organisms on
§ Figure 10.4  Success at each stage may depend on several types of factors, may affect subse- environmental impact rather than on whether they are
IUCN quent stages, and will affect impact. Final impact is also dependent on our perception. This natives, argue Mark Davis and 18 other ecologists.

figure combines the Venn diagram of Figure 10.1 and the concepts from Equation 7.3. 154 | NATURE | VOL 474 | 9 JUNE 2011



Novel ecosystems: a new paradigm in ecology?

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

il Novel ecosystems: theoretical and T H E N E W

SOUNDING

management aspects of the new
ecological world order

Richard J. Hobbs'*, Salvatore Arico®, James Aronson’, Jill S. Baron®, Peter
Bridgewater’, Viki A. Cramer', Paul R. Epstein®, John J. Ewel’, Carlos A. Klink®, As though working through the five stages of grief,
Ariel E. Lugo®, David Norton", Dennis Ojima’, David M. Richardson'’, more and more ecologists are reluctantly accepting
Eric W. Sanderson®, Fernando Valladares", Montserrat Vila", Regino Zamora'
and Martin Zobel"®

s that we live in 2 human-dominared world. And some
are discovering that parchwork ecosystems mighe
even rival their pristine counterparts.

T e
?'._—~“ = ) Novel Conrervarion Magazine = W 10 Ne 2 | Apeilfaxe 2010
Novel Ecosystems
censvsicms i | ginth de MEWS FEATURE
& e -
Whid Intensive
TR > ,; - f:i’ . :lléi-l.t'll]lutt_'
Degradation Abandonment
Lrvasion

TIM LOW

Tim Low is on & crusade to unblock our

i Conservation Biology b o]

Review ,(.‘__ 5}‘ ‘ =% St
S TN ARL e b, .
the n@ The Potential Conservation Value of Non-Native GAMUFFINEARTH
n at u r e Species A small group of ecologists is looking beyondthe pristine to study the scrubby, feral
arnd untended. Emma Marrls learns to appreciate ‘novel ecosystems’.

MARTIN A. SCHLAEPFER *{ DOV F. SAX.§ AND JULIAN D. OLDEN§

WINNERS AND *State University of New York, College of Environmental Science and Forestry, 1 Forestry Drive, Syracuse, NY 13210, USA.,

LOSERS IN WILD email mschlaepfer@esf.edu
TINRA, Ecologie et Santé des Ecosystemes, 35042 Rennes, France
AUSTRALIA 0 #Department of Ecology and Evolutionary Biology, 80 Waterman Street, Brown University, Providence, RI 02912, US.A.
fSchool of Aquatic and Fishery Sciences, University of Washington, Box 355020, Seattle, WA 98195, US.A.




They are difficult to eradicate!

> Remote and inaccessible areas

> Persistent soil seed bank =>Re-establishment

» Re-invasion by other weeds!

Turning the Tide:
The Eradication of Invasive Species

of the i C

on Eradication of Island Invasives

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

-~

A\ IUCN

Island Invasives:
Eradication and Management

Population size

/\ Threshold to detection

Time since invasion

Figure 8.8 Illustration of how geometric/exponential population growth can lead to a lag
time. The time between arrival and the surpassing of the detection threshold is the lag. Notice

S that a constant per capita rate of increase may take a long time to reach noticeable proportions
F85C  cbby (threshold population size) and then appears to explode. The dynamics are the same at all
points, but the abundance of organisms makes per capita growth much more noticeable after
many years.




PEST DENSITY

Is biological control safe (and better)?

BiseCantal

DL 1000076 1052600 1541 S-x

PEST POPULATION
e e

" PARASITE INTRODUCED

EGUILIBRIUM POSITION Fighting pathophobia: how to construct constructive public

Restoration

ECONOMIC THRESHOLD OF PEST engagement with biocontrol for nature without augmenting
public fears
Keith Dougliss Wamer
EQUILIBRIUM POSITION
N ,
PEST POPULATION
TIME
Questions about the ;‘:::ﬁ::ﬂ Decision Tree for Invasive Species
Invaded ecosystem: Causes Biocontrol in a restoration context.
Invasion to

Eccsystem Recede?

restoration @ Restore physical habitat / ecosystem processes

Feasible?
Ecasystem
Highly |:>
Modified?

- Native(s)
e\ Biocontrol Recover?
, _— \ Effective at
" suppressing : »  Biccontrol
S invader?
Biocortrol
Feasible? :>
Eradication /
. Cantainment Blocontrol &
Questions Feasible ? Additional

b about the jpvusive fius
. > invasive High impact? [e.g. plant
} Species: = natives)
\ N Alternative strategies
WILEY Blackwell e A (e.g. breed resistance, or
Eradication/ Mechanical and chemical

containment contrelin high value locations)




We have strategies & guidelines

Global Strategy on
Invasive Alien Species

Guidelines for Invasive Species
Management in the Pacific

| SPACE INVADERS

A Summary of the Department of =
Conscrvation's Strategic Plan for Managing
Invasive Weeds

Invasive Alien Species

in Seychelles

Wiyraend how 10 eliminaoe them”
Tearlaaliam 3o Mansgermonl o prarity Spethes.

(U
UICNI%2s.

Gestion des espéces
exotiques envahissantes

A Pacific strategy for managing pests, weeds
and other invasive species

c "1 Department of Conservation
Invasive spaciss & 7 papa Atawnat
in the Pacific,
A technice! revien
and draft
regionaf sirategy

SMALL ISLAND DEVELOPING STATES
AND INVASIVE ALIEN SPECIES:

Stratégie de lutte
contre les espéces
invasives

a La Réunion




We are connected (networks & newsletters)

LIPS INVASIVE SPECIES PROGRAMME

~
UICN

Comité
Francais

ALIENS
LR TR

M ARCH

Introducing:

1995

ISSG's Newsletter

Weicome to Aliens - newsletter of
the newly-formed Invasive Spe-
cles Specialist Group (1SSG) of
the TUCN Species Survival Com-
‘mission. The group aims to “re-
duce the threats posed by inva-
sive speeies to narural ecosys-
tems and their native species,
through increasing awareness of
invasive species and means of
contrallingor eradicating the”,
This s 3 contribution
40 that mission. It illustrates the
range of threats which invasive
species pose to the biodiversity
of our planet.

The lnvasive Species Specialist

or, ting the adverse effects
of alien invasions on sonsersation
values.

Bexause of the vast scope of the
subjoct, our activities are focused.

cial averall focus within the

group on the particular threats

which invasive species pase o
i s

member of the group to contribute

- -
clude regular production of this
newsletter, ereation of a global
database of invasive species, co-
ordination of specialist work-
shops on invasives, and techni-

to the cause of
by invasives.

We provide advice on threats
from. invasives and control or
eradication methods to IUCN

: :

Mick N. Clow# (Chairmar),
Invasive Specs Specialist Group
SSCIUCN o
Anckland, New Zealand

Fax: 6493737042

9

Conservation

In This Issue:

Ballast Water
ORGP Aliens: The Invasive Species Bulletin
Bullfrogs Newsletter of the IUCN/SSC Invasive Species Specialist Group
Cane Toads
Miconia in Paci
Wasps
Marion Island
Rodent Eradica
Goats
Flatworm
Plants: Australi|
Grey Squirrel

Issua Number 31, 2011

Model Legislat .
Invertebrates Invaders from Planet Earth
Frog Virus? Dousie sssue 497-1,98

Galapagos

INVASIVES
INITIATIVE



We have the info (databases & websites)

GLOBAL INVASIVE SPECIES DATABASE

Standard Search Taxgnomic Site Index
Species name Country or location Habitat Organism type
I

WELCOME TO THE GLOBAL INVASIVE SPECIES DATABASE

LATEST ADDITIONS
Mytilus galloprovincialis Solenopsis invicts Wasrnannia auropunctata

. . Log-out
Waterhousea floribunda Solenopsis papuana

Solenopsis qemminata Salma trutta i ) ‘ '. 11'% I vasive sPecies cbmpendium @b)

Global Invasive Species Database is managed by the Invasive Species Specialist Group (155G) of the IUCN Species Survival Co

by the Global Invasive Species Programme (GISE) and is supported through partnerships with the National Biological Informatio
Auckland,

15C 5 Detailed D Gradal (sh yellons)

Akout Datash .
B DstesEsts | Search termns input here ‘m
Printer Friendly:

Identity

The database provides global information on invasive alien species to agencies, resource managers, decision-rakers and interes|

biodiversity and covers all taxonomic groups from micro-organisms to animals and plants. Species information is either supplied

Search Mbstracts
Databiase for
Fandidatus AN ach

sposfion - Backrialdiease of - Nertheading = Peunlthat: Headla = LastHeadig

As the database is continually being populated with species information, please check back on a regular basis for updates. If you

Initiative sur les
espéces exotiques

envahissantes
Q[ £n outre-mer

PestHet - Microsoft Internet Explorer

&=

Fle Edi Wiew Favoites Tooks Help

Qe - D |ﬂ @ k;\ /7V'Sear(h ¢ Favortes 4 7 - [

adcress | €] httpsjwwm, pestret. argf )

pestnet

Bienvenue sur le site Internet de Finitiative sur les espéces exotiques
envahissantes dans les collectivités francaises d'outre-mer !

Les espices exotiques envahissantes sont l'une des principales
menaces pour la biodiversité et consti défi
croissant pour ces lerritoires aux  richesses  naturelles

exceptionnelles.
Espéces exctiques
Ulnitiative et enjeu, le Comité francais de 'UICN a engagé une initiative 9"“?',‘?""*’ o
dans toutes les collectivités ultra-marines, basée sur la st ok
n de tous les acteurs. gt
E g Développé dans le cadre de cette initiative, ce site Internet permet
How to Join Pestiet aujomd o Tavcis & b inf : piies
2 techniques at juridiques sur les espéces exotiques envahissantes qui -
Guide for Contributors menacent les &cosystimes et les espéces indigénes d'outre-mer et
e Les espéces surles igies pour mieux les gérer.
L en outre-mer kgt e
Photo Gallery What is PestHet? Sxeaers s
2% envahissantes
Plant Protection Resources e | : in J o

Contact Directory Hibliograghie

La lettre d'information

&4 INVASIVE.ORG

Comité frangais e 1IGH - 26 rus Geaffroy Saine — Center for Invasive Species and Ecosystem Healch
tel : 01 47 07 78 58 - fax : 01 47 07 71 uicn.|

& Internet




What did we learn and what do we need?

» Prioritization (target species, areas and ecosystems) is essential

» Long-term funding support is crucial

» People’s commitment is paramount

» Collaboration between researchers and managers is important

»We need a better understanding of island
ecosystem dynamics (natural and human
disturbances, biotic interactions...)

» We need more studies on their
ecological/socio-economical/health impacts
(e.g. cost-benefit analysis)

» We need to integrate invasive species
management to ecosystem restoration and
global changes projects

» We need to have the full support of local
communities and authorities!

Invasion Biology: Specific
Problems and Possible
Solutions

Franck Courchamp,"* Alice Fournier,” Céline Bellard,”
Cleo Bertelsmeier,? Elsa Bonnaud,” Jonathan M. Jeschke, **¢
and James C. Russell™"

trade industry
Adveisary Clvll society
Public sector
" Tourism industry
Sceptic &
Lawyers [ Imipr oved
Lecal communities communication
Polley makers
MNeutral
State and federal agencles
Concerned Animal rights societies
Green industry |
Hun::; Industry e
e collaboration
Supporter |-

J % Matural area Mmanagers
Academia
Conservation organizations |

Trends in Bxelogy & Eenkitan

Fgurs 2 Differant Typss of Stakehodas with which Imesion Bolbgets interact, Trelr positen regamting
bioogical vasons & ol sways in coreens e ) oan be corted-spedfs



