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To increag urderganding and raise awarenes d
biodiversty isstes, he United Naiionsdedared22 May
thelnternational Dayfor BiologicalDiversty (IDB).!i s
yea, the Convention onBiological Diversty proclamed
invasive alienpedes ashiethemeof IDB 2009.

le rapidincreaseofbiologicalinvasiors ty alien pedes

is widely recognizel as leinga sigi" cart componert

of human-inducedglobal environmernal change. While

there is no doubt that the transportation of animals

plants and microorganisms povides a vaety of goods
and sevices ad cortributes ® human well-being, global ecoomic gowth has
opened pahwaysfor invasie alien pedes to eter, esablish and spreadto nev
habtats and ecsydems. GQimate chage, disturbance ard modi“cation of the
lands@pemay dso caisethe urther sgead and impactof invasive alien pedes
on a wide rageof ecaydems.

Biological invasiors by invasivealien pedes @dbe resuts in signi"cant e@nomic
loses ad deceagd biological diversty and emsysem function. In the United
Stdes along the yealy damage and cortrol cost of ivasive species is dgnated
to be more than U138 Hlion. Worldwide, it is estimded at US&1.4 fillion
annually?.

In light of the impact invasie dien gedes have the Convertion on Bological
Diversty remgnizesthe importance of pewventing the introducion of, and
cortrolling or eradicéing alien pedes vhich threaen eosy$ems, tabitats and
native species.

li s brochure highlights thethreatinvasvealien gpedes mpseto biodiversty and
what eachof uscandoto tackle theproblem. Relevart to every typeof ecaesydem,
theissueofinvasvealien pedes & cetral to the atiievemenof thethreeohectives
ofthe Convention onBiological Diversty + theconsewationof bidogical diversty,
its sustanable use,and the fair and equtable sharing of bere"ts aising from the
utilisation of geretic resources.. As wer@only one yea away from 2010, he
Internationd Year of Bodiversity and the target dae for the 2010 Bdiversity
Target urgent ation is reededo tadle the thieatof invasiealien sgces.

| thark dl the cantributors who provided infamation, knowledge and "nandal
resources or the production ofthis lrochure. Patticular tharks to te European
Commission for providing the " nanciad resource$or the poduction anddispdch
of this biochure.

Ahmed DjpgHaf
Exeutive Secrary,"e Camvention onBidogica Diversty

1 Pimentel, D.; R. Zunigarad D., Morrison (2005). 2ubdate on the environmertal and ecaomic costs
as®ciated with alien-invasvespeies in the Urtied States °Ecdogicd Ecamomics52: 273+288.

Key Messages
Words in bold are de®ned in the Glossary

Invasive alien! species have a$eckd native biodiversity in dmog every type of
ecsytemon Eath. As me of the greaest drvers d biodiversity loss, heyposea
threatto ecosytem integiity and furction andtherebre, to human wh-being.

Globalization has resuted in geaer levelk of tade transport, travel and tourism,
all of which can facilitate te introduction and spead of mon-native (or aien)
species. 8me of thesecan egablish thenmsel/esin the rew halitat and beome
invasie.

For an alen gedes to ecaneinvasiw,it mug!arrive, suviveand thrivellt mugt
sucesfully out-compete mativeorganismsfor food and habitat, oread throughits
new ervironment, incea® ts population and ham ecesydems in its inroduced
range.

le impads d invasvealien pedes ae exacerbiedby other drivers of biodiversty
loss including climate darge, habitat loss, mllution and humaninduced
disturbarce.Climate!chaage may shi%the gogiphc distribution and abundance
of species by $ectingthe ervironmentin whichit lives, ladingto a dhangein their

physiology.

Prevertion is he mo$ cog-e$ective and feasble method o caontrolling invasive
alien pedes. It equres colaboration anong govenments,ecaomic ecbrsard
non-govemmertal and interrationd organizaions.

le Convention! on! Bological! Diversity! (CBD) is adiressingthe threa of
invasiwe dien gedes ly sttingglobalpriorities ad guidelires, a well as ctiecting
information and faciliating the coadination of international actions.



WHAT are they?

Invasivealien!species(IAS)are pedes whose irtroduction
andor spread outside their natural haltats threaten
biological! diversity. While only a snall pecentage of
organisms transported to new ervironments bemme
invasiwe, their negaive impads on bod sewrity, plant,
animal and human éalthand emnomic developmentcan
beextensive and sulasttial.

Most nations akready grgpple with canplex and costy
invasive pedes poblems. Exanples irtlude: zéra
mussek Dreisgnapolymapha) abecting”sheries, nollusc
diversty, and dedric powe generdion; thewater hyacinth
(Eichhornia crasipes) blocking waterwgs, deimding
aguatic wildlife andthe liveihoods of local people, and
creating ided conditions for diseasend its vedors; ras
exterminding native birds on Pag" ¢ islands and deady
newdiseaserganisms,sud s aianin#uenza A (H5N1),
attacking humans ard animals, in bah temperate ard
tropical courtries. Aldressingthe problem of irvasive
alien pedes s ulgert becaisethe threatis growing daily,
andthe ecoomic and environmetal impacts ee sevee.

WHY are they of concern?

le problem of irvasve alien pedes catinues © gow, esertially due to ¢pbal
trade,transport ard travel, including tourism, & an errmous ccostto humanand
animal health and the sccio-ecanomic and ecdogicalwel-being of heworld. Shce
the 17th century invasvealien pedes favecmtributedto nearly 40* of al anmal
extinctions for which the caiseis krown (SCBD, 2006). ! ey posethe greaest
threatto biodiversity onisolated emsysems, sichasislands, asties® lacknatural
competitors and predators that usually cantrol populations of invasiwes. hvasive
alien pedes dso ater land-useard natural disturbancepdterns (eg."res, irsed
outbreaks disease)as vell as eosysem proceses sich asnutrient!cyding. ! e
anrual ernvironmental loses ausd by introduced peds in the Uhited Stdes
United Kingdam, Australia, $uth Africa,Indiaand Brazilhawe keen calaulated at
ove US& 100 Bion.

Invasivealien pedes dsoexacerbgepoverty andthreaensustinableldevdopment
through their impad on ariculture,foresty, "shefes, uman healthand on wid
biodiversty, which is 0%n a lasisof livelihoods of peofde in developing courtries.
Damage caused by irvasie alien pedes @n aloo be ggavaed by cimate
change,pdlution, habitat loss and other human-induced disturbarced(e.g roads,
agriculture).

Fig!1.I[Eonomiclimpact!oflsomelinvasive!alien!sgies!



HOW do they spread?

A pedes introdudtion is wsudly vecbred by human transpatation and trade both
intentionally and unintentionallylf a pedes' new habitat is simlar emugh to
its naive habitat, it may survive and reproduce.For a pedes to lecaneinvasiwe,
it mug succeshully out-compete rative organismsfor food and habitat, goread
through its rewenvironmen, increaseits population and ham ecsysems in ts
introduced ramge. To sunmarize,for analen pedes b becaneinvasiw, it mugs
arrive,suwive and thive.

Common charecteristics of invasiealien sgcis indude:
- Rapid repoduction and growth
Highldispersalalility (ahlity to move from oneplace to aother)
Ability to adapt physiolaically to nrewconditions
Ability to suvive on various bod types ad in a wide rage of
environmertal conditions.

Ecesydems tat have bean invadedby alien pedes nay not have the naural
predatorsand canpeitorsthatcortrolledthe populationin its rativeenvironment!
Natural ecaysems that have undergone ruman-induced disturbarce a@e 0%n
more pone © alien ivasios beaus tere 5 les conpdition from native!
species For exanple, importedred "rearts (Soen@ss hvicta) are more sicceshul
in egablishing themsdves in dsturbed aeas, sich asroadsides ad agiicultural
"elds, and rarely colonize itad cloedforests.

Fig.!2.!Spead!of!Marine!lnvasive!Secies!in!lEubpean!Sea!
(Source: Eunpean Ervironment Agercy 2007)

www. ickr.com/photos/undervannsfotog rafen

More than 100 alien narine and eguarine species have been oduced to
several seas in the pan-Epean region, thenajority in thelast century. !e
Mediterranean Sea has ®#$d most, with approximately 740 inttuced species
mainly associated with the opening of the Suez Canal.
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THREAT AND IMPACT

Invasive alien pedes ae one of the nost important dired drivers! of! dobal!
biodiversitylloss. ! eycaiseerormousdamace to hodiversity and to the vduable
ecsysems upn whichwedeper.

le MillenniumEccsydem Assesmert (2005) cacludedthat therelativeimpact
of invasive dien edes on lodiversity vaies acosd biomes, and that for all
biomes, the impact is &ier sead/ or increashg asfollows:

Fig.!3.!lImpad!oflinvasivelalenspecies!
on!biodiversitylacross!ibmes!
(Mil lennium!Ecos/stem!Assessment)

le cdl cdour indicates inpad of invasie
alien pedes m biodiversity in eachtype d
ecsytem over thepag 50+100 gais. Hgh
impactmeaisthat overthe lastcentury the
particula driver has signi“cantly dtered
biodiversty in that biome low impad indi-
caes hatit has had litle in#uence on bio-
diversty in thebiome.!e amrows indicae
the trend in the driver. Horizontal arows
indicatea ontinuation ofthe curent leel
of impact; digornal and vatical arows
indicate progressrely stronger increashng
trendsin impad. ! eFigure preseris dob-
alimpactsandtrends that may be di%ent
from those in ped"c regions.

Here ae some exanples of hee$ect of invasvealien pedes on leal populations
livelihoods, hunmanhedth and sstanable development:

Islands!

Islands, sich asAusgtralia, New Zeabnd, Madagasar,
the Hawaiian Archipelago and the Gdapagas, have
a high proportion of endemicand specalized #ora
and fauna.!e geogrgphic isoktion of islands limits
immigration of new speies, Howing estbished
species to eolve with few strong campetitors ard
predators. Invasive alien pedes inroducedby human
activity are a badng cawseof species exnctions and
population declineson idand ecosytems worldwide.
Invasve alien pedes wsea particular riskto Smdl
IslandDeveloping Staesbythreaeningtheemsysems,
livelihoods, @onomies ad public healthof inhabitants. Manyidand nations lack
scenti"c and techicd information, and resourcedo addres te problem of
invasive aliengedes!

I e INilelperch:!Respnsble!for!loss!of!bodiversity,!emsystem!function!
and!locallivelihoodd

- As thelocal population grew ard " shing tecmiques
improved, " shing pressue on lake Victoria in Africa
increagd.By the early 1950stiwas dea thatowver” shing
had caisel a dratic declinein " shsiocks. h an e$rt
to reverse thesituation, British o<cials introducedthe
Nile perch (Latesniloticus) as well as tle Nile tilapia,
into the lake. With no ratural predators and plenty
of prey, the Nile perch #ourished driving at least 200
speies to extingon.

- Oilier than that of local "sh, the #esh of the Nile
perch mug be died ove a "re in order to be aten.
Hence nore trees werefelled by the local population
for! fuedwood. ! e reslting defaedation cawsed
increagderosion and runo$, which rasednutrient leelsin the bake!promoting
infegation by water hyaciihs.!

- | eNile perdh's pdatable one-freewhite #esh,adwel as poductsmade fom
its swm bladder and hide ffound favour on faeign markets, generding & nuchad
US&400 million in exgrt incomefor the thieecourtriesbordering L&e Victoria

- KenyaUgandaand Tanzana!Howeve, the export demand pushedup the pice
of fresh"sh, making it too expersive for the local population.!lt!alo gimulated
more irtensive "shing, and by the mid-1990stiwas dea that the Nle pach was
benglove" shed Catch raesdeclined ard theaveage size filanded"sh dropped
from over 50 kilognasin 1980 to ledthan 10 kilogransin 1996.
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“Nolcrop'leT ectslonlagrialturelin!Afri ca
Parthenium hysteophorus, commonly called
parthenium or congressweed, is anagyressve invader
native to Mexico. Asthe weedwas'r stse@ growing in
Ethiopiain 1988 rarfood aid distribution certres, it 5
presumedthat imported wheatgrain was cataminated
with its ®eds Once itroduced, the weedwas able
to spreadragpidly, asthe edsare readly dispesal in mud adhering to vehcles,
madinery and animals a well asby waer ard wind. Becaiseof its devagating
e$ect on ciop produdion in Bhiopia it earned a local nane meaing ho crop.
Unpalaable o livegock, the invasionof the weed resaults in gazing shottages; if
it is mixed in with fodder, it taints the meatand milk of the anmal. Pathenium
alo posesa realthproblem for both humansand livegock. Contactwith the plant
or pollen @n cawseallergc readions sud as demattis, a&thma and hay feve.
le weedhasal® invadedthe sibtropical regions of Souh Africa+ where it is
especially problemdic in sugaicare and bamanaplantations+ & well as Swaziland,
Mozamhque, Zimbabweand Madagasar. Although individual plants can be killed
with foliar appication of herbicides, raiol regeneratiorirom sedsom followsard
cortrol has been p#cularly problemdic.

Humanhedth!

Infectious diseasesagnts are o%n and pethaps typically,
invasive alien pedes. Ufamiliar typesof infectious agents,
either aquired by humans fom domedicated or other animals,
or imported inadvertently by travdlers, can have devataing
impacts on human populations. Pests ard diseasexan dso
undermine loal food ard livesock production, thereby cawsing
hungerand famire.

Imp ortant!histori clexanples!inclue:
Bubonic plague pread fom central Asia through North Africa, Europe ard
China ushg a #eavedor on an invasiespeies of rat
I elrishpotato famine in the 1840s wasatiedby a fungus introducedfrom
North America, wth devataing impacts on the ladth of local people
I eviruses @usng smadlpox and the measlke pread fom Euwope irto the
Wegemn Hemiphee shotly following European colonization. !e  low
regstane of indigerous peoples b thee parasites payed a part in bringing
down the mighy Inca aad Aztec empires
Rinderped, a vral dissag,was intoduced inb Africain the1890s iainfected
catle. Sibsequently it spreadto bah domesticted and wild herds of bovids
(related to cows)throughout the African savannah, akering the mammalian
compostion of much of the continent. Up to 25* of the catle-dependent
pagoralists may have starved to dedh in the eaty 20th Certury becaise
rinderpest wped out their cdtle pgulations

5‘] Avianlin#tuenzaland!heth !in'wild!birds!and'humans LP_

Avianin#uenza (Al) is a higly contagiousviral diseag
as$ecting mary avian species. ! eAl virusesare dvided
in two groups based on their aility to caise disease.
Highly pahogeric avian in#uenza (HRI) virus preads
rapidly, may caiseseiousdisea® and reallt in va'y high
mortality rates while low pathogenic avian in#uenza
(LPAI) cancausemild diseas¢hat maygive riseno synptomsat al in infecedbirds.
Wild birdsprovide a resewir for Al viruses.

Al virusescan infect people, with potentially faal resuks. ! e current global Al
diseag stuation hasfocusel the attention of the international community for
seveal yeas now becawse of the risk of HPAI cauwsing an infuenza andemic in
human populationsglobally.

le  World Organizaion for Animal Health (OIE) is the internationd standard

seting body recognizel by he World Trade Oganizadion (WTO) for the cortrol

and reporting d animal diseasesand zoonoses ! e OIE listssigni“cant diseases
including thosethat can infect humans (i.e. zoooses) ad thosethat are seious,
but do not abect humans (eg. rinderpest).!e ciriteria for such liging include

the sope for the diseags to ause sigi" cart problemsin animals andor human

populations, their capaity for internationd spread \va the movernent of animals
and animal products and the dobal distribution of the diseases! e methods d

detection, prevention and cantrol of listed diseaseare publishedbythe OIE and are
the key referencesor naional veerinary sewices in heir programmes to pevent

and cortrol animal diseags.

le OIE in caperation with the Foodand Agriculture Organizaion of the United
Nations (FAO) ard the World HealthOrganization (WHO)provides mlicy advice,
strategy design ad techical assitsnce for the cotmol and eradicton of Al.

Fig.4.! Cumdative!Number! oft Con$rmed!Human!Cass! of! Avian! In#uenza! Al

(H5N1)!Reported!to!WHO!(2003-2007)

(Source: www.who.int/csr/dissag/avan_in#uenza/coutry/cases table 2008_06_19/en/index inf)
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PATHWAYS OF INVASION

Rapdly accéeratinghumanactivities, such asdade transport, travel, globdization
and the ex@nson of the human population hasincreagdthe threa and impacts
of invasive pedes. ! e® inpads ae exacerbged by cimate chage,habitat loss,
pollution and human-induced dsturbance!

le increas& mobility of peode and their goodsbring anincreagd likelihood of
movemert of gpedes aound the pland, 0%a in theform of canmodities sichas
livesbck, pets, nurserytack and poduce fom agriculture and foregry.

le pathway!and vedor that transports an invasve alien pedes ae important
links to the invasion. If the vedor can be irterceped, then te invasioncan be
preverted. Most vedors ar tuman-assi®d trangort mechanisms that move
organisms across maral bariers.

EJ Chinas! eonomy! booms and! aaekraed biological LE
invasons

China hasundemgore a1 erormous e®@nomic boom in thelad 25
yeas, largely as a esut of increagd internationd trade (Dirg et
al. 2008). ! ere ae more than 4 recaded invasie alien pedes
in China, mog of which be@ameinvasve in the lag 25-30 pass.
le total numbe of dien pedes irtercepedatthe Chines border
increagdtenfold from 190-2005. Reliminary reports siggesthat
China maysuse annual emnomic losesof about US& 14.5 itlion
E'I from invasive inecs and phnts. I'E

Imp ortant!pathwaysforlinvasive!pededinvasonslinclude:
Shiplbdlast!waer

le reislittle doubt thatmovemer of dhipsisthe most
import pahwayin themovemer of marine organisms
from cauntry to courtry and from se o ®a.! e nost
signi" cant pathways Hr marine bioinvasimsarein the
ballast tanks of shps and the fouling on the outside
of ships' hulls. Literally hundreds of species an be

found alive in samges fom a éngle dip. 'le GH/
UNDP/IMO Gobal Balag Water ManagenentProgramme (JoBdlas) is kelping
deweloping caintries redwce hetransfer of larmful aguatic organisms, micobes
anddiseags though bdlastwater.

Pets!rdeasedinto!the!wild!andlaquarium!trade

Exotic aquarium "sh and plants, & well as p&s, @n
bemmeinvasve alien pedes if heyare inertionally
or accidendlly releasel and bemme egsabished
Pes and aquarium inhaltants, if not warted, are
0%n rlasa %adk® into the wild with wdl-meant

intentions. Reptiles, anphibians aqiarium "sh and
#ora releasel into ponds and down toilets asly "nd
their way irto the localwaer system. ! ere ae no spei” ¢ international standards
concernirg risks of irvasias involving the trade & pets, agarium speckes, e

bait and live ©bod. Futhermore, there has been an increase in such trade due

Internet-based transactionsprfwhich there are no interational and national
cortrols andreguations in place.

Hit chhikers

Organisns may hitchhike in or on timber, padkaging,
madinery equipment and vehicles. Unprocesed
wood ard wood products ae a ource ¢ forest peds
anddiseasesVlachineryand vehiclesareo%enshpped
from place © place without clearing. Air transpat is
al an inportant pathway for invasie alien pedes.
Speies nay be moved insidethe cain in pasengers
clothing or luggage, stovawaysin cargo, in packing materials wheéd wells axd
other aircra%arts.

Plantslintroduced!forlagricultur allor!foresty!purposes

A large poportion of important crops ard trees,
including the plants fr biofuel produdion, ae grown
in aress aitsde their natural didribution for a ketter
ecaomy and e$ectivefood production. ! eseforeign
speies an poe a sk to biodiversity when they
naturalizeandpenetrate caonsevation areas ercroacled
by these"elds.
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Ornamental!plants

A high percertage of pant invaderswere aiginally
introducedasornamentals. About hdf of the300 nost
invasive gants in North America,and more than 70*
of New Zealand's invasive weed, were intentiorally
introduced to gardensnd parks as mamental plants.

Biological!control

Biological cortrol is dped control strategy making use
of living natural enemiesantagaists a compditors
andother sdf-replicaing hotic ertities Exatic!species
are 0%n usedto cortrol pestspeies, it canbecome
invasie est speies henseles ! is has teen a

problem, particularly in earlier introductions. Today,
the sdety g¢andardsfor biologicalcortrol are far more
rigorous.! eyareregulated by lawsard reguhtions and risk analysisis conducted
befre an gplication for import can be wbhmitted.

EJ EmergencelofBatrachocytrium dendrobatidis: LE
IConseuences!oflthelamphibian!trade

le highly transmissitke fungus Batrachodwytrium dendobatidis (Bd) has
resultedin thedisea® dytridiomycosis,cawsingglobaldeclinesor extinctions
ofabaut 200 pedes d frogs (Keratt et al 2007). Anphibianchytridiomycaosis
hasbeen desribed as tle dwvorst infectious disease eveaecaded anong
vertebrates in erms d number of pedes inpaded, ard its popensty to
drive them to exinction® ! e @u®e of he discag is sspeced to be the
global trade d amphibians which 0% n hkiings tie animalsin cantact with
wild populations

A molecular technology that rapidly detects Bd
from DNA was developed in Japan. Pets and wjld
frogs suspected of carrying Bd are examined [by
collecting swab samples.

L e

EJ Caulerpa taxifolia or'?Deathweed? LE
Cauerpataxifolia is an invasve seaveedthat is usel as a deordive
aquarium plant. A hardier cdd-tolerart done developed for aquarium
purposes wa irtroduced in 1984 ino the MediterraneanSeafrom the
Monaco Gzeanographic Aquarium. Coveing cmesquaremere atthe ime, it
hasnow spreal to norethan13,000 kctares d sealed.Deathweedovergows
natural segrasses, egludes émog dl maine life ad reduces leal " shery
resources. Eradationis nolongercasidered feagble in the Mediterranean.
It hasal® been recorded irasern Australia and the United Sttes.

Ll e

Hull!fouling!

Fouing organismson ship hulls have caisel economic
losses since hgps "rst began to sal the oceans A%e
arriving d a dstant port or worksite, any veslslad up
for an exendedperiod in harbour, anchaage o eguary
provide Puling biotathe opportunity to maure or pawn.
i s mthway canvector marine invasive pedes o any
type of \esgl and on al exiernal and internal weted
surfaces ad niches. Where ati-fouling codings ae
old, damaged or alsen, surfacesand crevices lecane
colonissdby communities cataining membersrom the

following biobuling goups:

Bio" Ims deelopedby bacteria, cymbacteria ad diatoms

Filamertous gee algae and ting red and bown algae

Sesdle organisms inluding spanges hydroids, coals, ®aananones, ube
building worms, barnacles, bvalve madluscs, yozoans and se guirts; and
mobhile anmals including polychaeteworms, anphipods cras, velks and
territorial "shes

le remayakobea rangeof microbes parasites ad pathogens accomparying the
abovetaxa.

Preverting marine invasive alien pedes irroductions requires egctve hull
cleaning and arti-fouling progranmes. Eucation programmes @& nee@ssry to
raisethe anarenes levek of mat operabrsand ship ownersof the patertial for the
veselto cary invasve alien pedes ad the sieps hey should taketo reduce the
risks.

EJ Hulllfoulinglis!thought!to!befesponsibleffor: LE

- 74* of non-indigenaus marine inverebrates ranspated to the Hawaiian
Islands

- 42* of marine pedes unirtertionally introduced irio Jaan

- Morethanhalf of edes intoduced va ships into the Noth Sea

- 70* ofspecies hathaveinvaded caastalNorth Americaviaships (bhofouling
aloneor biofouling end ballastwater jointy)

L e
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Aquacutu reland'mariculture

Susainalde agiaailture and mariculture areimportant
strategies brimprovingrurallivelihoods andfor poverty
alleviation, ard ae one of the fastestgrowing ®cbors
of the globd food ecanomy. Howeve, aquaclture
and mariculture provide pathwaysfor unintentional!
introductions d alien pedes ircluding esapal "sh
their parasites ad disea®s; slf dispesd of larvae ad
spavn; ard introduction of foreign micrdoesard diseasem procesed”sh feedfor
camivorousfarmed" sh.

EJ I e !Europeanigreenkrab!(Carcinusmaena) LE

Native to Euope ad northern Africa, the
European green crab was imoduced to the
United Sttes, Australia and Souh Africa through
various pathways:Shp's bdlastwaer, hull fouling,
aquaclture, aquarium trade ad live bodtrade. A
voraciows pedatar, the crabhascawsedthe deline
of other crd and bivalve pedes in its itroduced
range.le species 6 rakedamongthe 2100 6theWorld's Worgt Invasive Alien
E‘I Speies® by the IUCN/SSQvasive Spces Spcialst Group. I'E

Tourists!and!their!lluggage

le dramdic increasein tourist volume and mobility
is swi%y increasng in importance as a ecbor for
introduction of alien gedes irto remote areas In
2007, here wereove 903 milion internationd tourist
arrivals, which provide an ircreasng and agounding
vedor for invasve alien gedes. Rode ot only
transport speces @ il-contaminated equipment
etc. accidemtly, but many tourists lring home plants, gant parts or live animals
assowernrs. Pe@le akoreturn home with fruits a other preserwed living plant
material that may cary potentally invasie inse¢s or micobes that can have
profound e$eds m agriculture. Puldic avarenes and eduwcaion of tourists, ravel
consulants, gercies, guidesral steb of the problems inwlved with invasivealien
species are an seriial elanert of prevention pogrammes.

EJ Sorry,!nolfredrides!fromlthe! Torres!Stait!
Surstae Airlines provides a dily ®nice ketween Cairns in mainland

to date and infemed on quarantine.

Fisheriesand Foedry, presgdeasefrom 23 May 2000 ailable at wvw.agsgov.au/)

r

Audtralia and Horn Islandin the Torres &ait for touristsand busines peoge.
Ir ough a pacticd programme, Surstee makes srethat it does rot cary the
peds and diseags hatare bund in theTorresStait to Cairns.! e arline kees
clear of theseunwented pas&ngersby providing quarantine information to
pasergers and through reguhbr disinfection of its aircra% BEvery pasgnger gets
a quarantine mesag in teir ticket wdlet. Quarantine infarmation cards ae
placedin every d@rcra%set andthe Sindate #ght attendants recéve training
on quaartine regubtions ! eyare dsotested regukbrly to ersure theyare p

(Source: Australian Quarantine and Inspedion Senice Depatment of Agriculture,

e

&
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three

CLUMATE CHANGE AND
INVASIVEE ALIEN SPECIES

Invasvespeies ad climate hiangeare cansiderad some of the gedeg threatsto
biological diversty. ! esetwo drivers of ecdogical changeactingtogether caild
produce exteme aitcomes. However, their joint e$eds on hodiversity los have
bea little exporedand poorly undergood.! e exinction of nativespecies urnler
climate dhangehasbeen a cocern amang scientists, @venments,institutions and
organizatiors, hut little atention hasbee paid to which species vill replace hem
Newertheless there is a gnerd consensss that climate chagewill favour invasie
alien sgeces and exacertetheir impact on ecosysms.

Changesin climate may produce nore canducive canditionsfor the esteblishment!
andspea of invasvespeies, a well aschange thesuitahility of local climates br
native species and the riare of irteractions amng naive communities.

Under the in#uence of cliatechange,invasions can occur thugh:

I ntroduction ofnewspecies

Spread of already éshlished species

Establishednon-invasive species lecaning invasie urder nrewecdogical
conditions.

Climatic and lands@pefeaturesse theultimate limits o thegearaphical distribution
of species ad determine conditios or growth andsurvival. For exanple, dimatically
inducedstresson plnts @anreduce heir ability to resid invadersand theymay
bemore pone D inset and diseag camaye,lowering their compditi ve capacity.

Some d thegreatestimpactsof climate hangeon invasive pedes nmayarisefrom
the changes in fequeng/ and intensty of extremeclimatic everts, sichasdroughts,
"res or feeing that digurb ecosytems, m&ing them vulnerable to invasion.

Climate hangemay alow previously inhogitable climatesto become favourable
to certain species. ! isis eyeded to causenorthernrangeexpansions of saithern
speies, vith sane of thesecolonizergpossiby bemminginvasive. Somre invasve
speies & atanadvaitagein warmer dimatesard canwithstand climatic exremes
with less rortality than native species. @rtain propeties of ivasvespeies ae
likelyto canfer anadvantageunderclimate dhange,swchastolerarce d a wde range
of climates, heabllity to hi%rangesrapidly, ard thelad of dependenceon other
organisms br pollination and seddispersal

Plants

Climate dhangewill likely havecamplex e®ds a the
invasive otential of plants ard may entail a damatic
re-organizationof the plant canmunity. !e lossof
keystane speies or finctional groups d plants caild ako
in#fuencehe vulnerability of native dant caonmunities
to invasiwe gant edes. kirthermore,atmosgheric CO,
concentation hasincreagd 35* since pe-industrial
times ad corntinues b dranaticaly increase ! isgreenhouse!gshas keen shown
to stimulatephotosynthesisin numerussudies. Wena ron-native plant respands
more grongly to gimulation by CO,than its native closerelativesin the ame
halitat, it becanesinvasive.Howeve, there remains a ckof evidenceto properly
con"rm this chim.
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Marinelorganisms

Increasingocean warming may fecilitate marine alien
speies ivasins by increagng the magnitude of heir
growth and recruitment relativeto natives, faditating
a $i%to dominanceby aliens,and aceleating the
homogerization of glofal biodiversty.

Climate crange is pedctedto asectmaine organismsya
Increaing ocean teiperatures
Increagng walewels
Changing ocencirculation
Decreaing ocean sality.

le sefactbrsdiredly aker physicd and chamicd conditionsand contribute to
changesin canmunities. Warming trendsin middle o high latitude ccean waers
may alow previously lower latitude lesticted species to expnd their rangeand
colonize hidner latitudes. Bedes hat harewamer waer a< nities mayincreag in
abundance Warming oceanscan cau® physological stressard massmortalities @
marine organismswhichcanlead © enpty niches © be potentially cdonized by dien
species. Incrasel ocantemperature canakocawsepathogen rargeexpasions

Insects

Insect ae strondly in#uencel by emperature Many
speies & limited by the availahility of summer heat
andor extremetemperaturesfor growth, reprodudion
and suvival Cimate chage is therefore likely to
atectinseds in erms d rangeexpansion/contraction.
Howeve, dependingon the life-history of the insect
speies ad reource/niche avalability, canplex and
divere e$ds of ¢imate chagecan be epeded. Inseds that have certain traits
that are conduave to invasveress aich asgereralst feedng (feedson a ange
of foods), cosmpditan distribution and aklity to adat physiologically to rew
conditions, may be ¥@ured by climde chage.

Evidencesugess that vector-borne dseasegeg. inwlving insectcariers) cauld
increa in fequeng/ and shi%dits rangein respnse to éimate change.Many vedors
arelikely to ex@nd their rangewithin Europeand new vecors may be iroduced
from thetropics. For exanple, Aecesalbopictus a nosquib that trangnits dengue
fever, pread to 22 nrthem provinces of taly eight yarsa%rit was intoduced.

EJ Imp actsbflclimate!chageonlrangeexpansion!by!the!mountan!pine! LE
bedle!

Insectlife cydes ae extremdy deperart on ttmperatire and are exgctedto
regpond rapidly to dimate changeby shi%ing their geogaphic distributionsto take
advantageof newniches that become available. Since hemid 1990s, rauntain
pine bedle, Dendrocibnus pndercsag populations have erupted in British
Columbiainto thelarges outbreakewer recaded, catsingmass$ve damage ©
lodgepde pineforests(other pine species analwo be éected). In recet decades,
hot summershave faciitated beele reproduction and mild wintershawe dlowed
for greaker suwvival of 0$spring.

Under normal conditions, rativebark bedles, sichasmountain pine bedle,
attack deadr dying woodand provide \ital ecosy$em seavices achasneging
halitat for birds,food souces for predators and nutrient cyding. With the
changing climate, marny habitats that were uninhakitable to mountain pine
bedle due © dimate arenow hosptable. It is predictedthat mostof the bared
forestwill be available for infedation by mountain pine bedle, with cantinued
easern exmnson probale. (Sarrce:Carol, A.L. et & 2006. Mbuntain Pine

E‘I Bedle Initiative Waking Pager. Ganadian Faed Sewice) I'E




Invasive Alien Species - A Threat To Biodiversity

>
=
%)
o
w
2
(a]
=
<
o
)
[e]
-
o)
o
@
o
('S
>
<
a
-
<
=z
o)
g
=z
o
[}
=
=

four

LETS FIGHT BACK

Prevertion is the mos cog-e$ective and feasble mehod agairst invasive dien
speies. Hiltingthe esablishmert of potentially invasvespeies in he"r stplace &
the"rst line of defenceGovernments codud cusiomschecls, irspet shipments,
condud risk asesmeris ad setquarartine reguhtionsto try to limit theentry of
invasive pedes. Hwever, dobal inspedion and risk analysiscapacity is wsudly
not su<cient.

Prevertion involves regulating intentional! introductions and minimising
unintentional! introductions through the identi"cation of potential high-risk
speies ad pathways. Measiresto prevert the estibishmert of invasve alien
species anbeapdiedpre-border (befareit leavesthe ®urce caintry), at heborder
(as it enters a coun), or post-order (once it is aad/ within a courry).

Prevertion!tools!forlintentionallalienspecies!ntro ductions

- Rik analysis:Ewaluates the likelihood of an irvasive alien speciesterng and
eshbishing in an aeg and its patential environmental and emnomic impads. t
canbe peformed on an invasie alien pedes @ a pathwayand should be lasel
on the precaitionary appoach. (A summary of cocepts ard tools usel for
risk asessnert is availlabe at: wwwissg.og/Animal*20Im ports*20Webpage/
Animallmports.himl).

- Environmental Impect Asgssrant (EIA): Takesthe "ndings of the risk andyss
and considers ther implicationsbesdes the kof a scies becoming invasyv

- Authorisdion procedues Sane of the most important tools for controlling
the movenent of alien pedes ketween and within cauntries ae authorization
proceduregor pamits andlicenses. Brmits maybegranted with cetain conditions,
with speci'c peralties and hesif these coditionsareviolated.

- Speies Ists: Once isk asesmeris have been dae, a pedes s then ether
placedon the red or green list (sometime thesearereferred to as bhckand white
lists, esgectively). | eterm 8Grey list® is usedfor alen gpedes ¢ unknown, ard
therefore patertially invasie, steus.

- Quarantine and Bordercatrol: When theidentity of the gedes keing imprtedis
unclea, quarantine and border cantrolsfor intentionalintroductionsareimportart.
Quarantine measiresshoud be in gace o that the aganisms @n be held sdely
and without risk of eape,until they canbecorredly identi"edby anappropriate
authority.

- International StandardsPaticipate in the development of inteational
standards/references to help governments put in pgstems to preverthe
spread and introduatin of invasive alien pedes simiar to sendards/references
developed under the Internatial Plant ProtectionConvention (IPPC) and
Corvertion on International Trade in EdangeredSpeies & Wild Fainaand Flora
(CITES).
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Fig.!5.!Summay!oflmanagement!pocedures!for!anliientionallintroduction

(GISP 2005)

Prevertion!tools!forlunintentional'and'ilegallint roductions!

- Managng pathways ad vedors Caonsidered more e$edive tan targetng
spei” ¢ pedes. Monitoring pathways and vedors can creen ait mary potential
invasive alien speciestout additional time @ money per pedes. t dso awids
the problem d Talsenegtives i.e.speies irtoredly asesseds nao-invasve or
innocuous

- Quarantine and bader cantrol (see abve).

- Treatment or vedor cortrol: Rautine treatment of commodities (fruit and
vegetalds) is atandard procedure for removing hitchhiker spedes. ! ere ae a
great mary tregments that can be ued for di$erent target pedes ad diserent
produds. ! e objective is to remove al propagues, é dl speces. If a sigle
treatment method is nd 100* e$edive, a canbination of treatmentsshoud be
employed.

- Rasing avarenes and edcdion.

_':|J BeagléBrigade!assists!in!the!aech!for!forbiddenlimports! LE

le US Dgartment of Agriculture’s (USA) Beagke Bigade is aefacet 6 the
Animal ard Pant Healthinspedion Services (ARHIS) ayricultural quarantine
and inspection (AQI) programme. 'e Beagk Bigade is a mpup of ron-
aggessive deecor dogs ad their human partners. ! ey sarch trawellers'
luggage or prohibited fruits, pants and med that cauld harbour harmful plant
andanmal pestsard diseases e deecbrdogs verk with APHIS inpedors
and x-ray tecology to prevert the entry of prohibited agricultural items.
On average APHIS o<cers make dout two million intercegions of illegal
aglicultural produds every year ! e Begle Brigade pogramme aerages
around 75,000 sizuresof prohibited agricultural products a yar (Surce:

USDAs Detedor Dogs: FPotecting American Agriculture, www-mirr or.aphis.
—|:|_| usch.gov/lpa/pubs/uatbb.pdf) I'h_

Deding!with lestdlished!invasive!alien!species

Prevertion does rot always wark and there are times that invasives kecane
estbished. ! e ur man drateges br dealingwith egablished invasie alien
species are eraditian, cortainment, coirol and mitigation.

Eradication

Eradicaion is the elmination of an irvasvealien pedes fom a ountry or zane.
Eradicaing the entire population of an irvasve alien gedes wthin a managed
area s d%e the mos desirdle output, and hasproven feasble, particularly with
recards © small idands. Becawsethe cost of eradicdion dramaticaly increase the
longera pedes tasbemmeinvasie, it isimportant that eradicdion be intiated as
somlasthe patentially invasve species § deeced. While eradicdion mayinvolve
high initial eonomic costs, iftiis abiewved, it isinvariably more cos-e$ectivethan
any measue that requirescortinuous expenditureer long periods of time.

Eradicaion is generdly more ervironmentally sound and ethical than long-term
cortrol, which may involve the swstaned use of toxins, trapping or shoding.
Cortrol caninvolveincreasa ervironmental risks and more animal deaths thana
shott eradi@tion canpaign. Numerous approactes © eradiation or cortrol have
bee devebped, including medarica, chamicd, biological, hebitat managenent
and a conbination of methodks.

Eradicaion is d%e < cient to allow the return of the original native wildlife.
Howeve, acive managemen, suchasreplanting d native#ora and reintroduction
of fauna is fequenty neesary to fully resbre a camagedarea.Once a aeais
resored, prevation is alo required to kegp an irvasve species fom returning o
theidand.
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_El'] Eradicating!screwworms!from!North!Americaland!Nath | Africa LP_

Scewworms, he larvae & the screwvorm #y, are paastes that cawse great
damageby ertering open wounds and feeding on the #eshof livesbck ard
other wam-blooded animals, including humans Le%untreated, screwverm-
infeded wounds lead © death. ! e New World saewworm #y (Codliomyia
hominivorax)is natve to the tropica and sultropical areasof North, Saith, and
Certral America. h the 1950s he infegation moved northward, with amua
losses toViesock producers in he United States exceding &400 million.

Scewworms ae eradicéed through a form of biological cortrol calledsteile
insecttechnique (SIT)Millions d sexudly gerile scewworm #ies aearti"cially
raisedand releasel into the wild to matewith native #y populations where o
o$spring will resut from the matings.!e seunsuccedsl maings lead tote
gradud reduction of native#y populations

li s $T was wsed operatiorally in Flaida in 1957. $ 1959, srevworms
had been eradiated from the ®utheast United Sates. | e method wes rext
apdied in the moe exéensiely infesed soutthweststatingin 1962. By 1966,
the sgewworm was diminated from the United Sates by 1966.il®ethen, a
co-gperative internationd programme hasbee eradiating it from Central
America. Hence when aninfegation of the New World screwworm appeaed
in Libya in 1988, e tools for its eradiation were dreadyavalable ! eSIT
canpaign wassuacesful in adieving eradicon, preventing the erormous
losses tatwould haveocaurredif the infesation had spead.

(Source:  USB-APHIS: wvw.aphis.sdagov/intermationd_sdeguarding/

_E}'I screwverm.shml) l'h_

Sucesfulleradication!programmeslin!the!past!have!lkeebasel!on:

Mechanical cantrol, eg. hand-picking of smils axd hand-pulling
of weed

Chenmicd control, eg. using toxic baits aairst vertelrates ad
spraying insecticides against ilestpests

Biopesicides, e. Badllus thuringiensis sprayal egairst insect
peds

Serile male releses usially combinedwith chemical cotmol
Habitat management, e.g. grazing and prabed burning

Hunting of invasive véelrates.

Containment

Containmert of invasve alien gedes 5 a pedal form of cortrol. 'e am is ©

regrict the spead of an dien gedes ad to cortain the population in a de'hed

geargphical range. Containment programmes #0 need to be desigred with

clearly de"ned goals barriersbeyond which the invasivespeies kould not spread

together with habitats that are not to becolonizedand invaded et. An inportant

component of a catainment programme i te abiity to reidly detect new
infegations d theinvasive pedes preadingfrom the margins of ts distribution.

le nearest sutable habitat for thespecies bould preferally besearaedby a ratural

barier, or ane$ectivearti"cial barrier.!e most sutable @se r cortainmert are
habtat islandswithout suitable canections that would dlow the easy pread d

invasie pedes. Fequently, for invasivealien pedes that agd plants, these ans
can be set up as quarantzunes under national plant protection legislationis!
helps stop the movement of these invesoutside heir containment area.

Control

Cortrol, with regad to damageto biodiversty and emnomy, aims fr the long-
term reduction in dersity and abundanceof invasve alien pedes to lelov an
accepable thresold. Sugresson of the invasie population below that threshold
cantip the balance in favour of the native species hat they compete with. ! e
wekened stae of the invasve speies #ows ndive pedes to egainground and
evean further diminishthe abundance of healien sgces.

Mitigation

Mitigation, as usd in this coriext, di$ers fom cantainmert and cortrol in that
the adivity undertaken does rot directly @bect the invasvespeies in giestion but
rather focuses on 8ected nativespeies. Aits sinplestand pehaps nost extreme
form it cauld meanthetrangocation ofa viable population oftheerdangeredspeies
to anecsysemwherethe invasvespeies é concan doesnot occur or, in theca®
of a rehailitated systam, no langeroccurs. It $1ould be roted that mitigation can
belabour intensive and costy, ard is d%6@ s as an itermedate neasire to be
taken in andem with eradicdion, cantainment or cantrol for immedate miigation
eSorts to rescue a tically encdangered néive sgces fom extinction.
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$ve

WA CAN BE DONE
Here are some e xamples of what you can do about

invasive alien species *:

Policy!'makers

- Improvecoordination anong nultilateral environmermal ageemerts ad
other interrationd institutions
Devdop a mationd drategy summarizing gods and oljectives as the
"rst st@ in formulating ax alien pedes pan. An initial asesment,
including a survey of native and alien pedes ad therr impads, will
help de'ne the stating-point and seve as a hsefor camparison asthe
programme pogreses Ergag sipport of al sakeholdersduring the
entire programme, idedly usinga @cial marketing canpaign. Legaland
institutiona framewakswill de'n e thebasc opportunities br prevertion
and management of invasiealien sgcies

Putin place national regulations that may provide a level of enforcement
for the control of invasive alien species such as legislation in accordance

with the International Plant Pratedion Convention.
Consumers

Petowners
Purchasepets fom reputable deleas. Non-nativepets iould be poperly
labelled, legaly imported, and free of fareign peds and diseags hat can
spreadto nativewildlife

Travellers
Leae matural itemsin their natural haktats. Gean hiking boots kefae
walking in a rewarea as invasive weseed are comran hitchhikers

1! URLSs! ugd!to! compil e! this! list: Union of Concerred Scentists. www.ucsisaorg/inva-
sive_spces/what_you can_do/wlat-you-can-do-to-gevent.itml; US ksh = Wildlife Sewice. www.
fws.gov/invasives/wét-you-can-do.iml; UDA National Invasive Speies hformation Centre. www.
invasivespcesinfo.gov/news/thatyou.sitml; Proteding Native Plents ard Animals. Teking on tieln-
vadersard Voluntee Opportunities(cansekctby Sate). ! eNature Consewvarcy.www.naure.ag/ini-
tiatives/invasivesgcies/INon-natives - What Can | Do to Help? FloridaFish and Wil dlife Consewation
Commission.http://myfwc.com/nonnativegWhatCanlDo.html

Abide by l@al and interational quarantines to pevent the sgead o
insectpests, wedsand digags.

Boding and Fshing
Remove all aquatic plants and animals from hulls, propdlers, intikes,
trailers and gear bebre leaving a launch area and dispoe of hes
organisms vhere theywon©t wash back into the water
Always wah boas with hat, high pessure, tap waer on the land-side
befre travdling to a rewwaterwg. Let boatdry "ve daysbdore wsingit
in another waterbay
Removesusjcious méaerial and wash all$hing equpment.

Horticulturalists/!Landonners
Landscgpe and gaden with naive dants to yur area (especilly
pollinator-friendly species), vinich provide ©od, cover or nesting sites or
local wildlife, including butter#ies ad birds.! ereare many reources
avalable onthe Webfor information on exdic, invasveandnative gaden
plants
Be particularly cautiouswhen buying plants and sedson the Internet or
by mail order
If you seeyaur localnursey seling invasie dants a seedsinform them
abaut your concerns
Drain bakyad containers where invase mogjuitoes beed
Regulaténvasive plants as quarantine pests.

Educators

Public education is an important tool to minimize invasive speies
releags. Povide information, including brochures postersand lectures
on invasive dien pedes in conmunity cerres, lbraries, £hools ard
plant nurseies.

Teadters bgeher with thar studentsshoud exgore terole of pedes
introduced inb our natural ecsydsems and how to prevent their
introduction. ! ere ae mary oline reurces \ith information,
interactve games and assoom actvities.

Youth
- Volunteer to lelpwith localinvasiwe gant eradi@tion orcortrol initiatives.
Many parks and nature reserwes reedvoluntees to marually remove
invasive gdants. ! iscan be a gea way to et ©me exercise,erjoy time
outdoars, meet newfriends and helpprotect nature. For older youth, there
arealkopossihlities of ecmuitmert oversea. $nall tropicd islandsmay be
attractive to vdunteersfrom developed cauntries wth ernvironmentally
conscbuspaopulationsand tradiionally miserable clirates
Learnto recognize invase pedes in yur arraand keep avare or signs
of newpatertial threds. ! ere ae mary resourcesvalable online andin
public libraries. If you think you©véound a rewinfegation, cortad your
local agiicultural egert or demartmernt of natural resources
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Share your knowledge @out invasve alien pedes wth your family,
friends and nelgpours.

What you should not do!

Petowners

Don®releaseary pets: br exanple, rabbits can damage native habitats;
cats ey on snall manmalsard birds; pet anphibiansard reptles may
prey on mativespecies and aay dieags

Don®releaseary kind of aquarium "sh into a ratural body of wder.
Return unwanted pet "shto a bcd pet dop for resde or rade,or donate
it to a friend, shod, nursing Fomeor hosyital

Don®dispaseof your aquatic plants or agiarium waer into local waters.
Many aquarium plants are higly invasiw.

Travellers
Dont carry fruit, seds live plants, berries,sol, insect, smils, lizads,
sh&esor aher animalswhile traveling between courtries
Don®transpat itemssud as hay,wood, sdl, sa or gavelfrom one part
to anaher of thesane caintry. ! eymay cantain fungi, seed, dseases
insect or dher potertially invasive sgces.

Boaing and !'shing
Neve transport water, animbs or plants from onewaterbaly to anaher
Dont releaelive "sh,induding bait, into a new bdy of water.

Horticulturaligs/landovnes
- Avoid buying and planting mixtures ¢ seeds sich aspadages abdled
>wild#bwes> Many cantain invasie speeies vhile othersaretoo poorly
labelledto tel
Neve dispcseof unwanted plants a lawnor gaden dippings in a eaby
park or natural aea

HJ Community !parti cipationlin!control!of!SaVinialin!Pgua/New!Guinea! LE

Giant salvinia,Sdvinia mdeda, is an agatic #oaing fern from Suth America.
Capmblke d forming deng mats this invasie pedes edwces diolved axygen leels
in the water, hindes water transportral obstucts intake pgpes for irrigation in
agriculture. In Pgpua New Guinea, he impactof Saliinia was particularly sevee in
the Sepik River, which drairs nmuch of the north-easten part of the island of New
Guinea ! elives dtheregons'pemle are linked vey closel with the river, whichis
their main saurceof food ard the principal meas of travel in an aealadking roads.
A biological cortrol programme wsing weevils was rpidly achiezed in 1982-85 in
lagoons on the lower Seik River. | echdleng then wes tow to redistribute the
weevils to hereg of theriver sytem. Redistribution was esyin principle sncebags
of Savinia fern together with weevis coud be cdleced from the infeded lagoons
and simply releasea into other d&ected parts of hewaterdied In practce helad of
infrastructure made this very aelienging.

Messags veresert out via radio siggestinghat villages further up river visit the
infeded lagoons, cdlect bags of nateial (Salinia with weevils), ke them kack
to their water bodies ad releag them Cances vereusel to ferry infesed Savinia
up the river. A sirgle ergine arcra%was dso usedto ferry infeged Sdvinia longer
distances. ! einvolvemert of the main gakehodersin the Sefk ensurel that the
biological cortrol agerts werewel distributed.! e resdtant rapid control of the alien

weedis ore of he mos succeskul sories @ biological weedcmtrol. (Prepaedwith
E.I input from Péer Rmmand Mic Jlien, CSIRD, Brisbane) I'E

L= Sogal! and! environmental! benedts! of! the! Fybos! Working! for! Water! bl
Programme
le  Fynbos a\Norking for Water Rogramme® is a sib-programme of te Souh
African Depatmentof Water A$ars and Faegry's®Workingfor Water Programne®
Souh Africahasan enamous problem with invasve alien gants, epedally in the
Wegem Cape Province with its unique fynbos (natural shrublandor heathland
vegetation in South Africa), here 80* of the threaenal edes ae endangered
beaus d invasvealien pedes. Bcaiseof extensive hudgetcuts during thepolitical
transition of Suth Africa,the invasvealien gant deaing programme had cmeto
avrtual hdt. At a November 1993 werkshopto discissthe e®ds of invasivealien
plants on runo$ from Fynbos @atchmerts, a >@ad slow>preseiation was crated to
demmstrate thee$ectof invasiealien gants an both waer runo$ and biodiversity,
and the potential sogo-ecanomic cansequences of this to policy makers.In 1995,
thnks b theawaenesscreaedby this oad show, RS milion (US&5.5 ntlion) was
allocaed to the rationd programme, with R13.5 nilion of this ging to he 1.14
million hedares of nbos @atchmerts of he Wegern CapeProvince ! eFynbos
aWorking for Water Programmne® employedmore than 3000 feode d its ("rs) peak
in 1996 ad tens of housards of hedares @ invasive vegeation wascleared in les
than a year More people were emplogd following the injection of a urther R4+

million into the project.
(Saurce: " e Fyrbos@Working for Water Rogramme® in Aliens (1997) 5, p9-10, b Christo Maras,

E‘I Programme Manager, and Dave Rehadson, University of GipeTown.) I'E
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SiX

GLOBAL ACTION

The invasve alen speies poblem is dobal in sope and requres intenational
cogoeration to enhance the ations of go/emments, eonomic setors and
individuals at nabnal and local leek. Sharingf information and epetise at a
global levelis a dtical @mponentin prevention and managmert of invasive alie
speciesA country can aly prevert invasons ifit is knovn whichspecies ae likely
to beomeinvasve, where they mayamefrom and what ae the lest managmert
options. Thereare sane international and egbnd initiativeslisted below that ae
dedcated to the ompilation and disseination of information on invasve alien
species as Was to facilitate collalbation, networking and partnerships.

What is the Cawvention on Biological Diversty doing?

The United Nations Gnvenion on Biological Diversity (CBD) and its mmber
Patties and gvanments recogize that thee is an urgnt nead to address the
impaa of invasive ali@ species.The CBD sets tpbalpriorities, guidelinegollects
information and oordinates metingsand workshopson invasie alie species.
The CBD invasve alien speies pogramme was estéibhedas a arss-cuting issie,
meaning that it iselevart to all othe CBD pogrammes.The Conferenceof the
Patties to the @nvenion also a@optedthe Quiding Rinciples ér the Revention,
Introductionand Mtigation of Impads d Alien Speies that ireaenEcosystems,
Habitats or Spcies (seewww.chd.int/invasve/cop-decisions.shtml).

1 One r@resentaive enerel a famal objedion during the pocess leading to the agtion of this deci-
sion and uneérlined that he did not believe that the Carfeeof the Paties could |gitimatdy adopta motion or a
text with a brmal objetion in place. A few presentaives expesed reswations rggaiding the pocedure leading to
the adption of this decision (see UNEP/CBD/COP/6/20, paras. 294-324).

& \What is the CBD? g

At the 1992 Earth Summit in Rio de Jangivorld leacrsageedon a
comprehensvestratgyfor sustainable dvéopmen? + meding our needs
while ensuring that we le@a healthy and viable wd for future geneations.
One of the key aganents @optedat Rio was the @wenion on Biolgical
Diversty. This pact among the vast majoritfytbe wald's governments sets
out commitments for maintaining the wrld's eological undepinnings as we
goabout the businesd economic develbbpment The Cawvention establishes
three main goals: th@senration of biol@ical diversty, the sustainable use
of its components, and the fair anguitable sharing of the bene®ts from th
use of genetic resources for the bene®t of present and enemtigns.Asof

11

E‘I 2009, thee are 191 Parties to the @a@ntion. I'E

Keyinvasive alien species resources:

International organizations waking on invasve alien sgcies

International Plant lPotecion Convenion (www.ippc.int)

Convenion on International Trade in Endangred Sgeces ¢ Wild Fauna
and Flora (www.cites.org)

The Globalhvasive Species ®gramme (www.gisp.org/)

IUCN's Invasve Species Specialist Group (Ww\g.igag))

The Nature ©nsnancy (www.nature.org/initiafeginvasivespecies/)

International initiati vespromoting information sharing

CABInternational (www.cabi.org/)

Glaobal Invasive Seces Database (GISD) ISSG\Wwww.isg.ag/database/
wekome/)

Global Invasive Sgcies hformation Network (GISIN) (www.gisinetwek.
org/lindex.html)

Glaobal Regiger of Invasve Species (GRIS) of ISSG
NISbaséwww.nisbase.org/nisbase/index.jsp)

Redonal and National Netweks and Initiatives

Regbnd Plant Rotecion Organisation (see listing on www.ippc.int)
Aqudic Invasve Alien Speies Vb portal for ASEAN ountries (vww.
aapqis.org/ias/home.html)

Asia-Paci® Forest Invasive Secies Network (APFISN) fttp://envfar.nic.
in/divisons/fret/ap®sn.htm)

BioNET's reggional netvorks (www.bionet-intl.org)

CIESMAtlas ¢ Exotic Speces in the Mdierranean (wwwciesm.org/
online/atlas/index.htm)

Delivering Alien Invasie Inventories r Europe (DAISIE) (vwww.euppe
aliens.org/)

Forest Invesive Sgecies Network for Africa+ FISNA fwww.fao.org/foegry/
site/26951/en/)




Inter-American Biodiersty Information Netwak (http://i3n.iabin.net/)
National Introduced Marine Rest hformation System NIMPIS £ An
information system for marine introductionsin Australia. (www.marine.
csiro.au/crimp//nimpis/)

The North BEuropean and Biltic Network on Invasie Aien Species
(NOBANIS) (www.nobanis.org/About.asp)

The North American Plant PRotecion Organization (NAPPO)
PhytosanitaryAlert System(PAS) (www.pestaleorg/abouus.cfm, www.
nappo.org)

European Plant FPotecion Organisation (www.gm.org/DATABASES/
databases.htm)

Regpond Biological Invasons Gantre (RBIC) (www.zin.ru/)

USDA National Invasive Spgces hformation Center (www.
invasivespeciesinfo.gov)

Examples of Imasve Alien Sgecies fact shetsavailable online:

Invasive Alien Species - A Threat To Biodiversity

National Introduced Marine Pes$ Information System (www.marine.csi.au/
crimp/nimpis)
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Global hvasive Species DatabageéNW.iSSg.org/databage




Words de®ned in the Glossary are in bold the ®rst time they appear in the
text

Term Souce De$nition

le vaiability anong living aganisms
from dl saurces including, inter alia,
Biological Convertion terredrial, maine ad other aquatic
diversty or on Biological sysems ad the emlogical conplexes
Biodiversty Diversty (CBD) of which they ae part of; this includes
diversty within gpedes(gendic), betwvean
speies and of eoy/sems

le largesunit of ecologicalclass" cation
Mil lennium that is cowenient to recognze helow
Biome Ecosydem the ertire dobe. Terredrial biomes ae
Asessnert (2005) typicdly basel on daminant vegeétion
structure (e.g.drest, grasdand).

A vaiation ether in the mea date d
the cimate or in its vaiability, perssting

Climate clange  CBD for anexendedperiod, typically decaces

or longet
Millennium Any naural or human-induced faabr
Driver Ecmsydem that directy orindirecty catsesa hiange

Assessnert (2005) in an ecosysm.

Ecosydem

Estbishment

Exoticspecies

Globalization

Greenhouse
gas

Intentional /
Unintentiond
introduction

CBD

CBD

United Nations
Environment
Programme-Wald
Consewation
Monitoring Cente
(UNEP-WCMC)

Millennium
Ecosydem
Assessnert (2005)

Intergovernmental
Parelon Climate
Change (IPCC)

CBD

A dynamic canplex of gant, animal and
micro-organism communites ad their
non-living environmen interactingasa
functiond unit.

le processof an alkn specesin a rew
habtat succes$ully produdng viabke
0$spring with thelikelihood of cortinued
survival .

An organism that exsts in thefree sate
in an aeabut is ot native to that area.
Also refels to aimals from outsde the
courtry in which they ae heldin captive
or free-rarging pgulations

le increasig integrdion of economies
and scieties around the warld,
particularly through trade and "nandal
#ows, ad the transfer of cuture and
tecmology.

Greenhouse gaes ar thox gaeass
constituents of the dmosphere both
natural and arthropogeric, that alsor
andemit radidion & sped” c wavelenghs
within the spectrum o themal infrared
radigion emited by the Eath's surface,
the atmogphere itself, and by clouds.
li s poperty caues he greenhaise
efect Wate vepour (H,0), arbon
dioxide (CQ), nitrous oxide (N,O),
methare (CH,) and ozane (O3) ae the
primary geenhousegasesin the Earth's
atmosphere.

Intentionalintroductionisthe ddiberate
movemert and/or releag by lumans of
analien pedes aitsde its ratural rarge.
All other introductions which are naot
intentional.



Introduced
speies

Invasivealien
speies

Native species

Nutrient
cyding

Pahway

Pes

Phaosynthess

Protectedarea

Internationd
Council for the
Exgoration of the
SedICES)

CBD

UNEP-WCMC

Mil lennium
Ecosydem
Asessnent (2005)

Internationd
Plent Protedion
Convertion (IPPC)

IPPC

IPCC

CBD

Introduced species (X on-indigenaus
speies X eatic pedes): ay speies
transported intentionally or accidetally
by a himan-medided vector into
aguatic habitats aitsde its rative range.
Note: caday introductions @n be
transported by human-medated or
natural vecors,

An alen gedes vhos irtroducion
andor spread thregen hiological
diversty (for the purposes @ the presen
guiding principles, he term 2nvasive
alien pedes®shdl be demal the sane
asfalien invasvespeies®in decision V/8
of the Conferenceof the Paties to he
Corvertion on BiolaicalDiversty)°

Plants, animals, fungi ard microorganisms
that ocaur naturally in a gven aea or
regon.

le proceses ly which elemens ae
extraced from their mineral aqatc,
or atmosgheric sources or ecycled from
their organic forms, cawverting them to
the ionic form in which biotic uptake
ocaurs and ultimatdy returning themto
the atmogphere, water, or sih

Any means that allows the erry or
spreadof a pest.

Any speces, fain or hiotype of plant,
animal or pahogeric agert injurious ©
plants or plant products

le processby which green plants, dgae
and same baderia take @rbon dioxide
from theair (or bicarbmate in waer) to
build carbohydrates. ! ere ae seveal
pathways d photosyrthesiswith di$erent
regponsesto amopheiic cabon dioxide
concentrations.

A geogmaphcdly de"ned aea which is
desigrated or regubted and manayedto
achievespeci'c consewvation djectives

Sugainable
deelogpment

Vedaor

Meding aur needswhile ersuring that
CBD we leare a healthy and viable world for
future genertéons.

Any living a non-living carier that
ICES transports living aganisms irtertionally
or unintertionally.

Sources usedthat are not cited in references):

CBD
IPPC

IPCC
IUCN

ICES

UNEP-WCMC

COP decisions or Convention text

International Plant Protection Convention. International
Standard for Phytosanitary Measure #5 (Glossary of
Phytosanitary &rms), 2006.

Glossary of the IPCCdurth Assessent Report, 2007.

Guidelines for the Prevention of Biodiversity Loss Caused
by Alien Invasive Species, 2000. Approved by the IUCN
Council, Feb 2000.

International Council for the Exploration of the Sea. Code
of Practice on the Introduction afdansfer of Marine
Organisms, 2005.

UNEPWorld Conservation Monitoring Centre — Glossary
of BiodiversityTerms (www.unep-wcmc.org/reception/
glossary).
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