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1. INTRODUCTION

As highlighted also in thMlillennium Ecosystem Assessmginivasive alien species (IAS) are one of
the most important direct drivers of biodiversitys$ and ecosystem service changes. Indeed they are
widely recognised as a major threat to biodiversitya global scale, second only to habitat destmict
and the greatest threat to fragile ecosystems asiéblands. Biological invasions not only consétone
of the most pervasive global threat to biodiversityart from the cost in terms of biodiversity loBsS
can also have an adverse impact on human life aadthh affect our well-being and cause serious
economic damage, endangering the ecosystem seweesly on and affecting negatively many socio-
economic interests, among which agriculture, foyesind fisheries. Past introductions have usually
occurred with little awareness of the potentialaieg consequences, but in recent times the trieneaf
the threat posed by IAS in both ecological termd ancio-economic terms has become much better
understood. For example, of the 174 European spdisied as critically endangered by the IUCN Red
List, 65 are in danger because of IAS (Shine eR@L0). In terms of economic impact, at the Eurapea
level it has been estimated that damage caused®yekceed 12 billions Euro a year (Kettunen et al.
20009).

Today several strategies are developed and impkechén deal with IAS (e.g. eradication, control,
containment, etc.) yet prevention is unanimousknawledged as the best available management option,
when feasible. In this context controlling the kaytry routes is considered the most effective why o
tackling the threats from IAS. Since zoological dgars and aquaria are recognised among the main
pathways for IAS in Europe, measures to avoid ege (and intentional releases in some cases) of
potential IAS from such facilities should be und&en as appropriate. Although most accounts of
escapes/releases from zoological gardens and adwaré been only anecdotal, recent studies hawvensho
the potential role of such institutions in bothideatal or deliberate introductions of IAS acrds globe
should not be underestimated (Fabregas et al. 26l@yever it is remarkable that the same study has
evidenced that zoos belonging to a professionalcéstion (i.e. AIZA in the case of Spain) were fduo
have less non-secure enclosures than non-members.

On the other hand, zoological gardens and aquaeidngreasingly recognized as key players in
global conservation programmes thanks to the livintiections of endangered species they host, and
public outreach. Besides, many zoological gardewnb aguaria are organised in associations (such as
EAZA and WAZA) and as such have demonstrated aelésiwork together in a structured manner, by
sharing the same conservation priorities and pdjcthus forming a powerful ally to conservation
agencies and institutions (in which case it is exily important to differentiate between professaion
association zoos and those that do not join sushcadions). For this reason zoological gardens and
aquaria might play an important role in raising esm@ss to prevent the introduction of new IAS (e.qg.
through specific information campaigns targeting ¢feneral public) and supporting conservation edlat
activities, i.e. from research projects to eradicdtontrol and restoration/reintroduction initisgs.
Finally, the presence of IAS in their living coltems, might offer such institutions unique oppoities
for dedicated environmental education programmes.

1.1 Why a code of conduct?

In 2003 a specific strategy to deal with InvasiiieA Species at the European level (Genovesi and
Shine 2004) has been adopted by the Council of geurdheEuropean Strategy on IAS as it will be
called hereafter - is aimed at providing guidanezehélp Bern Convention Parties in their efforts to
increase awareness and information on IAS, strengtiational and regional capacity and co-operdtion
deal with IAS, prevent the introduction of new IA80 and within Europe, support rapid response to
detected incursions, reduce the adverse impactistireg IAS, recover species and restore naturbitats

! Millennium Ecosystem Assessment, 2005. Ecosystants Human Well-being: Biodiversity Synthesis. World
Resources Institute, Washington, DC.



T-PVS/Inf (2011) 4 4

and ecosystems adversely affected by biologicadions, and identify and prioritise key actionshé&o
implemented at the national and regional level.

As a follow up of theEuropean Strategy on I1ASome European countries have developed national
strategies and related legal and technical toalsniplementation. For how concerns EU Member States
only, also the EC is developing a specific strategyich is meant to be finalised by 2012. Howeweth
the notable exception of a few EC legal tools (agnehich the Council Directive 1999/22/EC hereafter
referred to as EC Zoo Directive, see § 5.2) anevariational legislations for the implementationtfodé
European Strategy on IA%here are no specific rules set up to prevensgead of IAS from zoological
garden and aquaria, or to recognise the educatiofeabf such institutions with respect to the spref
IAS. Besides, until a comprehensive EU strategylA® will be available, the European capacity to
respond to such threat will be limited (see Genoetsl. 2010). For this reason, a code of conduct
dedicated specifically to zoological gardens anabaiq, fully compatible with the principles of theure
EU strategy on IAS, is needed to involve activelglsimportant stakeholders in the framework ofcagi
aimed at preventing or mitigating the threats pasgdiological invasions at the global, regionallan
national level.

Such need is also stressed by Ehgopean Strategy on |A8hich in relation to the role of zoos and
aquaria as a potential pathway for future biologiosasions, calls for the establishment of effesti
systems to prevent further introductions, e.g. mplementing dedicated codes of conduct or adapting
existing licensing rules for containment facilitieelding potential IAS (Genovesi and Shine 2004). O
the other hand, a dedicated study carried out arSpas shown that although IAS are acknowledges as
threat to biodiversity by the mission statementd aades of practice of the zoo community (EAZA,
WAZA, AIZA, etc.) the potential environmental rigosed by IAS is not fully reflected in the secuify
their enclosures (Fabregas et al. 2010). The saeasumes are indicated as appropriate for strenigtien
national policy, legal and institutional frameworkairthermore, th&uropean Strategy on |ASderlines
the need of building awareness and support, e.gwdnking with key stakeholders — among which
zoological parks and aquaria - to produce and dissge information and guidance on best practices.

Voluntary codes of conduct and best practices aomsidered as fundamental flexible
“implementation” tools which could be scaled uphnviupport from public bodies, industry federations,
user groups and/or NGOs as appropriate with thetaiemsure responsible, proactive policies, andyapp
these in a coherent manner across Europe (Shiak 2010). On the other hand, the principle of-self
regulation is believed to be more likely succesafu effective than any other legally binding sche
voluntary code of conduct to address the risksaasa with the use of IAS in zoological gardend an
aquaria, e.g. in public exhibitions, can clearhaypla multiple role: awareness-raising, stimulating
stakeholder involvement, leverage/disseminatiobesit practices, supplementing existing regulatmms
filling a regulatory gap. Moreover, in the casezoblogical gardens and aquaria the voluntary adopuf
a code of conduct focusing on measures to pretengestablishment or spread of IAS would represent a
valid incentive to pilot innovative approaches, muped by governments, to contribute to their
overarching biodiversity conservation goals. Iniddd, in contrast with other management options,
preventing new introductions of IAS would fit theads and values of both animal rights groups and
conservation biologists, thus overcoming a numbepaiential “ethically” and “emotionally” based
critiques and conflicts from different stakeholdeasd particularly from animal rights advocatese(se
Perry and Perry 2008).

For all the reasons above, and in the light of theaservation focused institutional role that
characterises modern zoological gardens and aqeasigecifically dedicated code of conduct mighteha
a high likelihood of being well received and cotheémplemented by such institutions and the refgva
associations. In order to stimulate zoological gasdand aquaria to start implementing an effective
framework of action in relation to the IAS issuagls a code of conduct is developed under the fdren o
voluntary regulatory mechanism aimed at settinqidded for professionals and voluntary rules of
behaviour that all concerned groups of people agpeebserve. Such a voluntary tool - needed to
demonstrate compliance with a defined standaregta$anable conduct to tackle specific pathway risks
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might also encourage further collaboration oppatiesm between the governments and the addressed
institutions.

In fact, in the specific case of the EU Member &tatthis code of conduct would also provide
guidance for a sound enforcement of the IAS relatedision of Article 3 of the EC Zoo Directive (&
5.2) which otherwise could be open to interpretatiim fact in relation to escapes from facilitiése
implementation of this provision is dependent upbe will, knowledge, experience and available
resources of each Member State, and as such séfected by inconsistencies and weaknesses resulting
in major variations in the standards applied inatldressed facilities. In any case such legislajuplies
only to EU Member States, and not to all 47 coestthat are parties to the Bern Convention anchiotw
this code of conduct is addressed.

Finally, it is remarkable that thEuropean strategy on IAfoints out that the development of
technical codes of practice to reduce IAS impaot&oropean biodiversity is to be considered onthef
possible roles of the Bern Convention, possibly cmlaboration with other relevant sectors and
organisations. Thus, the present code of condualdcprovide opportunities for promoting new
partnerships, e.g. with single institutions andirttessociations (such as EAZA, WAZA, etc.) and
consolidating old ones, e.g. with ISSG of the IUSSC.

2. SCOPE AND AIM

This code of conduct is addressed to all zoologjeatlens and aquaria in all 47 Member States of the
Council of Europe. The objective is to provide guide on voluntary measures to be adopted to
strengthen the role of zoological gardens and aguar in the conservation of biodiversity - and
particularly in the protection of wild fauna andrt in Europe — by contributing to mitigate thelpems
related to the spread of IAS through the followgasures:

* Preventing the introduction and spread of IAS aiated pathogens and diseases;
* Promoting the need to raise awareness on bioloigicasions;
e Supporting IAS related research projects and a#devant conservation initiatives.

The framework of actions to implement this codeafduct is voluntary and depends on there being
a high level of self-regulation by the targeteditntons, which is considered a feasible taskngehe
key strategic objectives of most zoological gardams aquaria already highly conservation-oriented.

This code of conduct takes into account the enosmauiation in animal collections and names of
z0os. Because of such great variation among thituitiens that are known as “zoos”, there is nodisa
definition for this word. However, in order to agr® a clear terminology, it is important to comsithat
according to The World Zoo Conservation StrategyUDZG/CBSG 1993) there are two key
characteristics that all such institutions havedmmon:

e Zoos possess and manage collections that primeoitgist of wild (non-domesticated) animals, of
one or more species, that are housed so that theaaier to see and study than in nature;

e Zoos display at least a portion of this collectiorthe public for at least a significant part of fyear,
if not throughout the year.

This definition also complies with EC Zoo Directiaecording to which “zoos mean all permanent
establishments where animals of wild species apt & exhibition to the public for 7 or more dags
year, with the exception of circuses, pet shopsemtablishments which Member States exempt from the
requirements of this Directive on the grounds thay do not exhibit a significant number of animats
species to the public and that the exemption walljaopardise the objectives of this Directive”.

According toThe World Zoo Conservation Stratetipe great diversity of facilities and specialized
institutions characterised by analogous roles andugh collectively designated as “zoos” greatlgyva
with respect to the types of animals collectionytlexhibit. Indeed zoos can range from general to
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specialised collections, in which case they mightnamed after the relevant specialities, e.g. gema
Z00s, desert zoos, safari parks, birdparks, watégarks, wild fowl reserves, parrot gardens, lembos,
insect zoos, butterfly houses, insectaria, vivatuaria, dolphinaria, oceanaria, marine zoospsgamal
parks, etc. The number of such zoos and aquarauinpe is estimated in 3500-5600 the EU only,
according to th&U Zoo Inquiry 201Xsee § 5.2.1) the total number of licensed zoestignated to be at
least 3500 however, there might be hundreds otentied and unregulated zoological collections that
have not been identified and licensed yet by thepaient authorities in accordance with the EC Zoo
Directive. In addition, currently there are 34 fiigis holding cetaceans in captivity for display the
public in the EU, and a total of at least 60 ind&ps'.

In order to avoid ambiguities and ensure the gstatepact in terms of conservation benefit, this
code of conduct also addresses rescue centrestaardfacilitieswhere wild animals are kept aaptivity
for purposes of scientific research, conservatiisplay and education. It is clear that in casehsuc
facilities would not be open to the public, theiinpary task in relation to the IAS issue should thos
focus on preventative best practices, while theational function would be relatively limited.

In the rest of this document all above mentioneditutions are targeted by the code of conduct and
will be generically indicated as “zoological gardefor zoos) and aquaria (or aquariums)”. Thus, in
addition to the single institutions, the preserdects addressed also to the main zoo associasoich @s
EAZA, WAZA and all the national based ones) andrievant national authorities.

3. BACKGROUND
3.1 The history of zoological gardens and aquaria

Collections of wild animals confined within encless, displayed to the public, and in which they
may also be bred, have a long history. Indeed Zwose evolved from the simple collections and
menageries of the ancient times, to the highly dempprofessionally managed, zoological gardens of
modern times. The first idea of zoological garddikely raised in concert with the origins and
development of agriculture, urbanism, and impesalin the ancient Near East, i.e. in Mesopotaméa an
Egypt, where exotic fauna played vital roles in therld's earliest transformations of the natural
environment, and where the creation of exotic gasdend zoos was a traditional royal pastime (Foster
1998). The oldest known menagerie of ca. 3500 BR&3. in fact recently discovered at Hierakonpolrs, o
the Nile south of Luxor (Rose 2010). Later on, fin& zoo appeared also in Europe, particularl@ieek
city states and in the Roman empire where they Weogn as “paradises” (Hughes 2003).

The history of modern zoological gardens, estabtisprimarily for scientific interest, started some
200 years ago with the creation of the first pulathos in London, Paris and Vienna, as remarkethim
World Zoo Conservation Stratedit993). Since then, large numbers of zoos have lstablished
globally, with conservation being seen as a cenasl for such institutions. This also reflects gneat
changes which have taken place in the world, im$enf both human society and progress in sciende an
education, besides of course the changes occurrtttkioverall conservation status of species, athit
and ecosystems worldwide.

3.2 Zoological gardens and aquaria as pathways fdéAS

Reducing the threat of biological invasions realiee focus on the ways humans facilitate the
transport and establishment of species in new avghie analysis of pattern of spread of specifigke
species remains important, targeting preventioortsfiby focusing on specific pathways allow preadict
of the spread of multiple species and enables neameant of multiple species simultaneously. In fads i
considered to yield increased benefits in termprefvention compared to analyses of single species,
because it allows to identify areas that act ascesufor new invasions, to identify how multipleesjes
are dispersed through the same vectors, to focummanagement efforts and to reduce the probalaifity

2 EAZA Lobbying Strategy 2009-2012
® http://www.endcaptivity.org/dolphinaria.php
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invasion or the rate of spread. Thus the analys&ctual and potential pathways is critical to effeely
manage the problems related to biological invasion.

As shown from the examples reported below, zooligiardens and aquaria are known to play a
significant role as potential sources of IAS fottbanimals and plants which once introduced invtte
can invade and take over native habitats. Overctmuries, such pathways have contributed to the
introduction of several IAS because of either witibnal escapes from captivity or intentional askes,
for example further to the closure of a facilitytbe dumping of unwanted organisms.

In the case of zoological gardens and aquariatetime “escape” refers to a variety of circumstances
ranging from unforeseen events, such as animatdudimg their larvae and eggs) gaining freedom
because of damages to the fence of their enclgsamésthrough waterways - e.g. from an aquarium int
rivers, lakes and sea — for example in clearingatfns through the drainage of water, sewage lines
filtration systems and any opening in general @se Hulme et al. 2008, Padilla and Williams 2003,
Fabregas et al. 2010). Other typical circumstaaceselated to the fact that some animals mightdie
confined or even allowed to move freely, eitheettonally or because of some accidental eventsh(su
as storms and floods). The possibility for the pulbd release the animals directly (i.e. capturihg
animal and removing it from the enclosure) or iadily (i.e. opening doors or windows not properly
locked or supervised by the staff) is another fatitat has been put in relation with the releaddé&\®
from zoos due to the lack of “security” of the nalat facilities (Fabregas et al. 2010).

Specific and comprehensive analysis regarding IA§irmted by escapes/releases from zoological
gardens and aquaria in Europe are still lackingreétu knowledge on such pathways of introduction is
often sparse, but some relevant figures and anesdot available for the main groups of species. Fo
example, for mammals it is known that escapes famos account to 6% of all known causes of
introductions in Europe (Genovesi et al. 2009)haltgh other pathways might have a higher frequency
(e.g. fur farming has been at the origin of 15%albfrecorded cases, hunting 21%, release or esufape
pets 10%) a good management of the animals hostembdlogical gardens and aquaria (e.g. stricter
regulation of containment facilities) would haventitbuted to prevent some of the most impacting
invasions in Europe. The same applies to amphitasisreptiles, for which two of the major pathways
forming the primary means by which alien herpetofathas been introduced — the pet trade and
“intentional” pathways — actually include exhibihch zoo releases (Kraus 2009). For this group, a
preliminary study focusing mostly on US data sholat intentional release of animals by zoo persbnne
or accidental escape from a zoo facility accoumts introduction events involving 7 species, 4 tiickh
were successfully established (14% frogs and 8€&%rds, Kraus 2003). In any case, Kraus (2009)
demonstrated that the pet-trade and aestheticgltiyed pathways (that promote the keeping of arsimal
and their frequent escape, release, or intentiotr@duction, also via exhibitors or zoo personreh of
overwhelming importance in creating the modern esipin of alien herpetofaunal invasions. On theothe
hand, for birds the impact of zoos is even morelewi, because out of a total of 140 alien bird issec
present in Europe, seventy-seven species escapbd toild “non-deliberately” and of these 27 specie
originated from zoos or bird parks (Kark et al. 2D0According to a more general overview of
introductions in the UK (Fitter 1959) the accidénescape of zoo animals (including pets) is a
comparatively unimportant factor behind the intrctiin of IAS in the country, for animals rarely epe
in sufficient number to establish self-sustainirgpplations, yet some twenty one mammals, nineteen
birds one reptile and one amphibians (not to camdite many species of fish) escaped from captinity
sufficient number to make naturalisation a posisybil

The assessment of the actual contribution of zacdkbggardens and aquaria to the IAS problem in
Europe is affected by the fact that the major patfsmhat account for this source of new propagules
(either released or escaped) have often been atsth¢o multiple pathways (e.g. linked to otherntees
such as the pet and aquarium trade, fur farms,ngyrfishing, etc.) so that zoos escapes are mixed
with introductions from other captive establishnseand private holders. The obvious difficulties to
distinguish the actual role/impact of zoologicalrdgns and aquaria reflect on the lack of precise
information on the available literature.
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Even though the broader aim of zoological gardertsaguaria for nature conservation might have
changed positively over recent decades, such aeasing body of evidence highlighting the role wéls
pathway in facilitating invasions of alien speciesridwide, conflicts with the high conservation fiie
claimed by a number of institutions and demonstréttat the potential threat that their living cotlens
pose as sources of IAS appears disregarded. Thentlnowledge available on the role of the various
pathways must now be used to start modelling eixptianagement strategies such as optimal detection
and inspection strategies and assessments of fibativegness of different management measures (see
Hulme 2009).

3.2.1 IAS originating from zoological gardens andjaaria

Despite the lack of comprehensive and exhaustiwdiest, there is a wide array of anecdotes showing
the role of zoological gardens and aquaria as mathiar IAS of major concern. For example, among
mammals there is the case of a feral populationSiberian chipmunk Tamias sibiricuy in the
Netherlands, in an urban park in the province obideBrabant, originated in 1972 from a group left
behind after the removal of a small zoo (Thissed Hollander 1996). Also the presence of the grey
squirrel Sciurus carolinenisjsin Edinburgh and of the red-necked wallabja¢ropus rufogriseysin
Derbyshire seem due to the deliberate releasefefvaanimals from a nearby zoo in the beginning of
twentieth century (Fitter 1959). The case of thenélayan porcupineHystrix indicg established in the
wild in Devon in the late 1970s is particularlyergsting because the relevant population origintted
a pair escaped in 1972 from a zoological park anfhisconcerns the only species which no longestexi
anywhere in Europe as a result of an active ertidicgprogramme (Genovesi 2005). However, luckily
enough not all introductions have been succesdfor. example, the Canadian beavefSagtor
canadensigis not present in Austria anymore, although ie 1#980s some animals were present in the
wild for some years, after being escaped from aino8tyria (reinforced by other intentional relemse
carried out since 1953 in Lower Austria and aldmgftoodplains of the Danube, see Nummi 2010).

Surprisingly there are also several records of meamammals introduced from coastal dolphinaria
and oceanaria where animals are kept in nearsipere-ar pens which do not adequately prevent escape
of captive animals into the sea. According to BirkR002) such cases of escape/release have been kno
since the early 1980s in the Black Sea in the fort®SR, and during the last decade in the Russian
Federation and Ukraine. The list of such spontasigoteleased cetaceans and pinnipeds includes the
beluga whale Delphinapterus leucasthe northern fur sealC@llorhinus ursinu} the Steller sea lion
(Eumetopias jubatysthe harbour seaPfoca vituling, the Caspian seaPfoca caspicpand, possibly,
one or two other pinniped species. The exact nurobérevocably escaped alien marine mammals is
unknown, but it probably comes #ofew tens including two beluga whales which wersesbed many
times in the wild near the Turkish, Romanian, Blga and Ukrainian coasts in the early 1990s (Reeve
and Notarbartolo di Sciara 2006). The fate of mmstidentally released marine mammals and their
possible influence on indigenous Black Sea cetac@ariuding bottlenose dolphins remain uncertain.
Presumably, they can be a source of infectionslleiting in dolphinaria. Dolphins escaped from thesia
pens during a storm are also known in other coesmini the world (Money 2008).

Records of animals escaped from zoological gardews similar institutions are also known for
species deliberately shown to the public in areascaonfined by adequate fencing systems, and bbsica
free to move throughout the zoo facilities. Ithe tase of many bird species that are frequeritljrée to
fly in those zoological parks from which they casta@pe and sometime establish wild populations. An
example regarding a species of major concern ifuts the recently introduced African sacred ibis
(Threskiornis aethiopicys This species has escaped from zoological parksany countries and is now
established at least in Italy, Spain and Francer{felau and Yésou 2006). Unfortunately, not alwhis i
easy to identify the exact origin of an introduspecies, besides the true origin of a particuldividual
will never be an easy task (particularly for highggrant species), unless captured and ringed loh wi
populations, and would be mainly probabilistic, dthon the analysis of global pattern and climatic
conditions whenever relevant. The case of the pantked pelicanRelecanus rufescenss probably a
nice illustration of the potential “noise” creatled escapes, in fact although in this case mostuobfiean
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records are due to escapes from the French fregfigolony, there are clues of natural dispersal to
Europe of a few African wild pink-backed pelicadg(et et al. 2008).

One of the best candidate as “the most famous eS&apn a zoological facility is actually relatite
an alga, namely the killer alg€4ulerpa taxifolid. In 1984 this macroalga was unintentionally idtroed
into the Mediterranean Sea with aquaria outflowths renowned Musée Océanographique de Monaco.
Further to secondary spread facilitated by shipgind currents the killer alga is now dominatingyéar
patches along the Mediterranean coastline wheoaittompetes the indigenous seagragdgsodocea
nodosaand Posidonia oceanicaBesides, the killer alga has endotoxins meanprtivide protection
against epiphytes and herbivores, which in facttex& also to molluscs, sea urchins, and herbiwsro
fish (Galil 2006) and all this is clearly contriing to the irreversible spread of the species & th
Mediterranean.

The escape/release of animals from zoological garded aquaria can carry also an associated risk
of introducing exotic and potentially unknown disea and parasites into naive settings. The trasgmis
of such pathogens can be very complex, as sholéygdse of the Australian tigknblyomma moreliae
found on a European snake, the Balkan whip sn@k&iber gemonensisn a zoo in India (Burridge and
Simmons 2003). In this context, also captive bmegdind re-introduction programmes - although are
invaluable conservation practices that are helgiexgeral threatened species to recover from theofisk
local or global extinction — can contribute to 8preads of diseases. For example, it is recogtiisedn
captive populations of amphibians the occurrenceBafrachochytrium dendrobatidiga pathogenic
fungus responsible of a disease called chytridiarsig; also known as Bd for short and responsible of
massive die-offs worldwideinay interfere with the success of relevant reinictidn programmes. For
this reason, captive individuals should never Heased unless they can be shown to be disease-free
through the implementation of sound diagnostic esuirey procedurés Nevertheless, in the case of a
reintroduction programme for the endangered Madlormidwife toad Alytes muletensjsthis principle
was overlooked, because the animals bred in captivia zoological facility were released without
checking that the individuals were free of Bd (&alker et al. 2008). As a consequence, \Bak
apparently transmitted to the native island pojarat of the Mallorcan midwife toad — thus jeopairttis
the survival of the entire stock of this very Iasatl species.

In conclusion, it is worth considering that these aistoric escapes, and that more may have
happened since then, because it takes decadesSdolestablish themselves. In fact current pastefn
alien species richness may better reflect histbriegher than contemporary human activities, a
phenomenon which has been called “invasion del®5l(Et al. 2011). This means that many of the most
problematic IAS are not recent arrivals, but weglative to introductions occurred several decadgs a
Consequences of the current high levels of sodm@wmic activities will probably not be completely
realized until decades into the future. Thus adegneanagement of IAS should be expanded also to
species that are likely to pose the greatest fuhreat.

3.3 The multifaceted role of zoological gardens anaiquaria in conservation

Zoological gardens and aquaria have an enormoesialt for action in conservation, education and
research. Such potential — already expressed hyrder of institutions, particularly those organised
professional associations - is a combination ofatiéed value offered by the way that living coli@cs
are managed today, with a growing focus on glob#bdal conservation and research initiatives, ttoge
with the particular power of attraction that sudkinlg collection have on the general public. Intfac
collectively, as estimated byhe World Zoo Conservation Strateigyl993, the over 300 zoos organised
(or potentially organisable) in national or regibassociations in Europe, are visited annually 89-140
million people according to the 2010 EAZA ConseimatEducation Strategy 2010-2012, approximately
15% of the current European population. This nundfevisitors results in great potential for global
conservation, education and research through zobsiguaria and their networks. Indeed, as empluhsise

* See thdUCN/SSC Guidelines for Re-Introductiamsp:/www.iucnsscrsg.org/download/English.pdf
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by the “pigeon paradox” (Dunn et al. 2006) constovemay increasingly depend on the ability of geop
in cities to maintain a connection with nature. fagadox lies in the dependence of conservatidoract
worldwide on peoples’ direct interactions with unbecosystems and the organisms, including noneativ
species such as feral pigeons (€glumba livig. In this regard, by making a direct connectiotween
people (mostly from cities) and wildlife, the commity of zoological gardens and aquaria have a wiqu
potential to attract, inspire and mobilise masdipuemgagement and support for conservation it

As stressed by the EAZA Strategy 2009-2012, areasing number of zoos are involved in bioth
situ conservation and sustainable development effoms, ex situ programmes (EEPs, Collection
Planning, Sustainable Zoo/Aquarium Collections)ludmg all relevant research and educational
activities. Among the others, a few projects hagerbcarried out by zoos and aquaria also in reldto
the IAS issue, e.g. by providing temporary rel@fendangered species from competition or preddtjon
alien taxa, and from hybridisation between différenbspecies, domestic forms or introduced similar
species as well (see also Gippoliti 2004).

A major example is the reintroduction project af tBuropean minkMustela lutreola into its former
range in Estonia. This critically endangered speaidiose disappearance was partly caused by trectmp
of the alien American minkMustela visohthrough competition for resources and direct aggion, was
the object of a conservation programme initiatei981. The goal of this programme — carried outhley
WAZA?® in partnership with many zoological institutiongith financial support from the EC through the
LIFE instrument - was a combination ek-situ and in-situ conservation activities to guarantee the
survival of the European mink planned in paraltelan eradication programme targeting the America
mink. In fact, in the frame of the EEP programmee @f the objectives was to establish free ranging
populations in two Estonian islands from where #fien American mink population was meant to be
removed, a task that was successfully accomplish&€98-2000 (Scalera and Zaghi 2004).

Similarly, in 1986 the European Durrell Wildlife @gervation Trust and Mauritian Wildlife
Foundation carried out a successful eradicatiognamame in Round Island, a small island north-eést o
Mauritius. This eradication programme was aimetatoving the rabbit and goat populations introduced
in the island 150 years earlier in order to helpwering the last remnants of a palm savannahotee
was characteristic of the northern plain of Mausii

Zoological gardens and aquaria might be also gaothers of universities and other institutions for
research activities. At the Rome Bioparco, a stwdg carried out in collaboration with the Univeysif
“Roma Tre” to analyse the reproductive behaviourairsemi-natural habitat of the red-eared slider
(Trachemys scripta eleganss well as the competition of this harmful egatward the native European
pond turtle Emys orbiculari}.

3.4 Main associations of zoological gardens and aaia
3.4.1 The European Association of Zoos and AquafizAZA)

As of September 202®ver 300 zoological gardens and aquaria from 3fcies were represented
and linked together by the European AssociatioZads and Aquaria (EAZA), making it the largest
professional zoo and aquarium association in thddwidore than 280 institutions of the total EAZA
membership were located within the EU (and as sololiged to comply with Council Directive
1999/22/EC relating to the keeping of wild animalszoos). The EAZA was formed in 1992 with the
aims of facilitating cooperation within the Europezoo and aquarium community towards the goals of
education, research and conservation and of regifegehe interests of its members. Indeed accgrtbin
the EAZA constitution and the Strategy 2009-201% bbjectives are to promote and facilitate co-
operation within the European zoo and aquarium conity with the aim of furthering its professional
quality in keeping animals and presenting themtffigr education of the public, and of contributing to
scientific research and to the conservation of gldiodiversity (e.g. through internationally comrated

5 http://www.waza.org/en/site/conservation/waza-corstén-projects/overview/european-mink-reintrodaoiat
® See théEAZA Position Statement on the developing EU Siyafier Invasive Alien Species (IAS)ANNEX |
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breeding programmes of wild animals dnditu conservation). The EAZA expects to achieve thass a
through stimulation, facilitation and co-ordinatiohthe community’s efforts in education, conseiomt
and scientific research, through the enhancemerdoedperation with all relevant organisations and
through influencing relevant legislation within tBéJ.

The EAZA also aims at empowering European citizamdearn about and contribute to global
biodiversity conservation goals by ensuring thatntember zoos and aquaria achieve and maintain the
highest standards of care and breeding for theiespérey keep. The EAZA should not be regarded as a
representative of zoos in the EC because its membgtutions account to no more than 8% of thaltot
number of zoos in EuropeNevertheless this association might have a sagmif social role in educating
European citizens about animals, their conservatio overarching threat processes such as climate
change, habitat loss and how consumer behavioaraicts with these global challenges. In fact it is
estimated that more than 140 million people vigiZB members each year, equivalent to approximately
one in five European citizens. To this regard, zaad aquaria have been demonstrated to host aoi@ m
representative and inclusive visitor social speuntthan any other museum or science centre. Besides,
EAZA member institutions employ 20.000 staff mensh&r.000 of which are seasonal, and house more
than 250.000 animals, excluding fish and invertiglsraTherefore EAZA members are often important
economic drivers and cultural centres in their losammunities, and are often important “opinion
formers” on environmental issues, including thatlA% as also reported in the recdfAZA Position
Statement on the developing EU Strategy for Inea&lien Specietsee Annex ).

3.4.2 The World Association of Zoos and Aquarium&AZA)

Another major organisation for the zoo and aquaraammunity is the World Association of Zoos
and Aquariums, United for Conservation (WAZA). Gamtly, more than 300 institutions - including
leading zoos and aquariums, regional and natissda@ations of zoos and aquariums, as well as some
affiliate organisations from around the world - arstitutional members of WAZA, and about 1300 zoos
and aquariums are somehow linked to WAZA throughirttmembership in a regional or national
association member of WAZA (among which the EAZAhe WAZA promotes cooperation between
zoological gardens and aquariums with regard tactreservation, management and breeding of animals
in captivity and encourages the highest standafdmimal welfare and husbandry. In addition, WAZA
promotes environmental education, wildlife consBora and environmental research, promotes and
coordinate cooperation between national and regiassociations and their constituents, and assists
representing zoological gardens and aquariumshier dhternational organisations or assemblies.o&me
survey showed that annually more than 700 millidgsitars pass through the gates of the zoos and
aquariums united in the WAZA network each year, anal thus potentially exposed to environmental
education. Furthermore, the world zoo and aquadammunity reportedly spends about US$ 350 million
on
wildlife conservation each year. Therefore, theld/@oo and aquarium community has the potential to
play an important role in both environmental ediszaiand wildlife conservation. Indeed by working
together, the global zoo and aquarium communityl@are a cumulative conservation impact that builds
significantly on the achievements of individual goand aquariums but which overall has a greater
synergy and impact.

With regard to the present code of conduct, itMipartant to underline that among the other things,
by working through its membership and externalmeas, WAZA is particularly well placed to promote
the implementation of best practice standards ¢iipbad to help ensure that resources are directeide
areas of greatest need. Besides, as readily remmhby WAZA itself, the world’s zoos and aquariums,

" This figure is reported hetettp://www.bornfree.org.uk/campaigns/zoo-check/zeeszoo-inquiry/introductiorbut
should be considered only indicative because timaben of zoos in the EU is very unclear. In any c&%ZA does
include nearly all significant zoos in the EU alikely accounts for a far greater proportion of #o® visiting public
attendance and the numbers of animals kept.
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through a global network, also constitute a unitpagly warning” system with regard to the transnaes
spread, treatment and control of known and emergironotic diseases (diseases that can be trangmitte
between animals and humans) which is clearly caedeaith the IAS issue.

In 1993, The World Zoo Organisation (IUDZG) and theptive Breeding Specialist Group of the
IUCN publishedThe World Zoo Conservation Strateghhis strategy identified, for the first time in a
single document, the areas in which zoos and amjwam make a contribution to be fully involved in
nature conservation. As a follow up, in 2005 the XA in collaboration with its partners, preparee th
World Zoo and Aquarium Conservation Strafe@y/ZACS), a revised, second strategy that reinfoared
expands the overall themes of the first document @esents a vision of the roles that all zoos and
aquariums can and must play in the conservatiomildfife and their ecosystems. It is a document tha
articulates the modern role of zoos and aquariumdstlaeir commitment to conservation, and is adopted
by the EAZA too. This strategy provides a commoiigglophy for zoos and aquariums across the globe
and defines the standards and policies with whichchieve the conservation goals. With regard ¢o th
IAS issues, the section “Ethics and Animal Welfapeints out that “zoos and aquariums should always
be aware that invasive exotic animal and plantisgegre a potential threat to the indigenous feanth
flora. They should ensure that exotic animals irticare do not escape and pose a risk to indigenou
species. They should also be careful in the seleatif plant species for landscaping, and aquariums
should ensure that no water plants, or parts odsséleereof, can get into natural waters”. Another
important aspect of the strategy is the claimexibiibty between registered zoos and aquariumshfow
concern the compliance with national and intermatidegislation with respect to animal transfensgd a
particularly with regard to national legislationreid at preventing the introduction of alien speties
have invasive potential (as the processes requimedthe implementation of such legislation can
unfortunately be time-consuming and complicated, iaterfere with conservation programmes). Finally,
as part of the final recommendations, the WZACSilireg that zoos and aquariums undertake everyteffor
to prevent the escape of animals and plants of IAS.

To detail carefully the implementation of WZACS pyblic aquariums a dedicated publication was
prepared by the WAZA Aquarium Community (Penningle009). It included also explicit references to
the IAS issue. For example, in relation to “Ethéecsl Animal Welfare, it requires zoos and aquaritons
undertake every effort to prevent the escape ahalsi and plants of invasive species. To this reghsd
WZACS response is that “aquariums agree that apjtepmeasures must be taken to prevent the escape
or accidental discharge of non-indigenous, invasiv@otentially harmful animals and plants, paessit
pathogens and other living organisms.”. To thisppse, the following actions are foreseen for public
aquariums, national and regional aquarium/zoo #@ssmas and partners:

« Ensure that aquarium exhibits are designed to ptetlee escape of exhibit specimens, parasites,
pathogens and other organisms with potentiallytdet®us impacts in the wider environment, e.g.
viruses, fungi, bacteria, zooplankton and phytoiiam and genetically modified organisms (GMOSs);

» Ensure that discharge water is appropriately seien sterilised before leaving the premises;

« Ensure that aquarium personnel understand the hy@ssamifications of escape or accidental
discharge of alien species, including in the cantafxzoonoses (aquatic diseases communicated
between animals, sometimes including humans);

« Liaise with the Amphibian Ark on biosecurity protds and laboratory facilities designed to prevent
the spread of the potentially lethal aquatic furagaphibian disease chytridiomycosis;

» Liaise with the IUCN-SSC Invasive Species Spedi@iooup and contribute to their databank;

e Contribute to the development of national, regiomad international policy and best practice
guidelines on biosecurity and the prevention oéasé of invasive aquatic species of plant, animals,

8 WAZA (2005) Building a Future for Wildlife - The Wid Zoo and Aquarium Conservation Strategy.
http://www.waza.org/files/webcontent/documents/dogs/WAZA%20CS. pdf
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parasites, pathogens etc. and on measures for i@nagtion or control should such a release take
place accidentally.

Besides, in the context of “Partnerships and Rslitthe WZACS urges national and regional
associations to persuade their respective govensnterimprove or create zoo and aquarium legigtatio
that will help zoos and aquariums to carry outrtkenservation purpose. In this regard, public @guzs,
national and regional aquarium/zoo associations garthers should inform, encourage and collaborate
with government agencies and legislators in fortmdaor modifying legislation, policy and edicts
concerning biodiversity conservation, migratory@es, IAS, harvesting of natural resources, therobn
of aquatic pollution and other environmental issues

3.5 Key stakeholders

A key stakeholder in relation to the implementatafnthe present code of conduct is the Invasive
Species Specialist Group (ISSG). The ISSG is aajjlobtwork of scientific and policy experts on IAS,
organized under the auspices of the Species Sui@ammission (SSC) of the International Union for
Conservation of Nature (IUCN). The ISSG promoted fatilitates the exchange of IAS information and
knowledge across the globe and ensures the linkaggeen knowledge, practice and policy so that
decision making is informed. Indeed, the three emtivity areas of the ISSG are information excleng
networking and provide policy and technical advigarticularly to European institutions (i.e. EC)the
context ofEuropean Strategy on IA&velopment. The ISSG was established in 19%®4riently has 196
core members from over 40 countries and a widernimib global network of over 2000 conservation
practitioners and experts who contribute to itskwor

The ISSG is currently contributing to the developtre a global Early Warning and Rapid Response
(EWRR) framework for biological invasions, by supiing the improvement, harmonisation and
integration of related information systems (e.gdéwelop alarm listing systems, diagnosis of invada
web-based global register of invasive species, sacte updated and detailed management information,
etc.). The group has been participating in sewelalvant international conferences and workshopt) b
to provide advice and to contribute to the develepmof regional and national EWRR systems,
particularly in Europe. Networking activities witlountries and regions where early warning systams a
already being implemented, are ongoing. In 200@agor ISSG achievement at the European level was
the publication of the technical repdmbwards an early warning and information systemifiwasive alien
species (IAS) threatening biodiversity in Eurg@educed under contract with the European Enviemm
Agency (Genovesi et al. 2010). The report was pexpdy a team of experts, led by the Institute for
Environmental Research and Protection (ISPRA ltaty)ollaboration with the ISSG. It contributes to
the ongoing development of an EU Strategy on 1A% (§ 4.1) which the EC committed to complete in
2012, and which the ISSG contributed to developaitaboration with other companies and experts, e.g
in the framework of a comprehensive study recdirilised by the IEEP (Shine et al. 2010).

4. LEGAL FRAMEWORK

At the global level, a number of international agnents are in place that include provisions to
prevent the introduction of, control or eradica&S Ithat threaten species, habitats or ecosystemnsa (f
review see Miller at al. 2006). In Europe, a detidsstrategy has been adopted by the Council afeur
to provide guidance to all 47 parties for the depeient of further domestic legislative measures &e
1). Nevertheless, with the notable exception ofwa hational initiatives, an effective strategy timbat
IAS on either a voluntary or a regulatory basithatregional level is not yet duly implementedtid¢ EU
level, coordinated frameworks dealing at leastart piith the issue of IAS already exist in somet@ec
(Miller et al. 2006).

For instance the Council Directive 92/43/EBE@ the conservation of natural habitats and of wild
fauna and florarequires Member states to “ensure that the delfbantroduction into the wild of any
species which is not native to their territoryegulated so as not to prejudice natural habitatsimtheir
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natural range or the wild native fauna and floral,aifi they consider it necessary, prohibit such
introduction” (Art.22b).

More importantly, among the existing EU legislatiand policies, the EC Zoo Directive already
provides part of the solution to the problem of IARis directive, which entered into force in 2002,
includes requirements to prevent the introductiblA&. In addition, there are a number of EU legalls
addressing zoo such as the Commission Decision/288/EC of 28 August 200Goncerning measures
to prevent the spread of highly pathogenic aviafluémza to other captive birds kept in zoos and
approved bodies, institutes or centres in the MerSi@tes

Besides, the EC is finalising its proposal for ah $rategy, which intends to bring forward in 2012.
4.1 The Council Directive 1999/22/EC

The Council Directive 1999/22/EC of 29 March 19@tating to the keeping of wild animals in zoos
was adopted with the objective to provide a frarméiior Member States legislation aimed at promoting
the protection and conservation of wild animal $sg®cand strengthening the role of zoos in the
conservation of biodiversity, public education,estific research and the exchange of information. |
particular, in relation to the IAS issues, accogdia article 3 (Requirements applicable to zoosjrider
States shall take measures to ensure all zoosrnmaplethe following conservation measures: “preventi
the escape of animals in order to avoid possibtdogal threats to indigenous species and prewgnti
intrusion of outside pests and vermin”.

Other relevant measures of the EC Zoo Directiveickvitome into force in April 2002, include
ensuring adequate accommodation facilities for zwomals with species-specific enrichment of
enclosures that aims to satisfy their biological &Behavioural needs, high standards of animal masia
including a programme of preventative and curatwterinary care and nutrition, contributions to
research or conservation activities, educationhef \isiting public and training of staff. This is be
achieved by Member States through the implememtatfoarticle 4 and 5, according to which Member
States shall adopt measures for licensing and atispeof existing and new zoos in order to enshe t
the requirements of Article 3 are met. Another im@at provision in relation to the IAS issue is holin
article 6 (Closure of zoos), according to which the event of a zoo or part thereof being closkd, t
competent authority shall ensure that the animaieerned are treated or disposed of under condition
which the Member State deems appropriate and densisvith the purposes and provisions of this
Directive”. Besides, according to article 7, foretipurposes of this Directive Member States shall
designate competent authorities.

All EU Members States have been obliged to trarspius requirements of the Directive into national
legislation in order to fully implement and enforées requirements. Although the EC has the
responsibility to ensure the effective implemetatof the Directive by Member States (and takellega
action in case of non-compliance) no reportinggailons are foreseen, therefore there is no réport
Member States to the EC on the actual implememiatidts provisions at the national level

4.1.1 ...and its implementation

In relation to the IAS issue, recent studies handicated that the EC Zoo Directive has not been
implemented or enforced effectively or consisteirlgome Member States, where facilities mighttile s
in conditions that do not fully guarantee the preian of escapes of animals.

A recent report on the implementation of the EC Diective was made in 2008 by Eurogroup in
collaboration with EWLA (Eurogroup for Wildlife anldaboratory Animals), thanks to support from the
EC Directorate General for the Environment, under LIFE+ Programme for funding of European
environmental NGOs. According to the main findingdequate tools still need to be put in place sishs
the authorities in better implementing the EC Zdoeflive. These include guidelines or codes, and a

° A service contract orStudy on the effectiveness of the Zoo Directivedq[P2/EC) — evaluation of the
implementation and enforcement in Member Statesforeseen to be tendered in April 2010, buiditret proceed.
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strategy for animals at zoos which are closing tedidentification of some rescue/reception cenfioes
such animals.

Another recent initiative aimed at monitoring andalgsing the level of implementation and
enforcement of the EC Zoo Directive, its transposiinto national law, national enforcement of tlzat
and the status and performance of selected zo@ath Member State in compliance with the legal
requirements of the EC Zoo Directive, is tB&) Zoo Inquiry 201%. This study is an independent
initiative, not supported from the EC, which is fieal and executed by the Born Free Foundation, in
association with the European coalition ENDCAP. Tverall objective of the inquiry is to assess the
current situation in the Member States, identi§uiss requiring attention and provide recommendsition
with regards how enforcement measures can be imadrovhis extensive ambitious EU-wide project
involves 21 EU countries and a total of 200 zoas, 0 far national reports are available only for
Bulgaria, Cyprus, Greece, Ireland, Romania. Thelresf the surveys pointed out that the impact of
zoological gardens in relation to the IAS issue te&nsignificant, as most facilities failed “to take
appropriate measures to prevent the escape ofrtigrenous species into the natural environmentth(wi
the partial exception of Ireland and Romania foiolvhmeasures were better, but not fully, enforcéd).
fact many zoos have absent or inadequate perirfegteing, or unsecure enclosure fencing, while ather
host free-roaming animals (including feral cats dods) deliberately introduced to the zoo and feee
move in and out of the zoo facilities at will. Fexample, in Cyprus this included species such ss-ro
ringed parakeets, in Greece rabbits, common sl{deachemys scripdaand various bird species,
including the rose-ringed parakeet, in Ireland dsticeguinea pigs, waterfowl, red-necked wallabydbi
of prey escaping from falconry, in Romania mute sw&ygnus olo), red deer, horse and emu.
Furthermore, contacts between non-native and nafpeeies can facilitate the transmission of disease
also to humans, as in the Greek cas&rathemys scriptaa dangerous carriers of salmonella. However,
the overall reliability of such results is limiteg the fact that the executors are animal righgmwisations
characterised by the stated aim of phasing-oukéleping of wild animals in captivity, and this ¢asrthe
inherent risks of their assessment being biased.

A former Study of Conformity of EU Member States natiomasslavith the EU Zoo Directivemade
by Eurogroup/EWLA in 2007, confirmed that in gereafl checked national laws (Austria, Belgium,
Bulgaria, Czech Republic, France, Germany, Hundégaly, Poland, Romania, Spain) included the basic
requirements stated in Article 3 of the EC Zoo bBlirnee regarding “Pests control/escape prevention”.

In addition, a pilot study carried out in 2006 by InfoZoos in Spain to asstss degree of
compliance by zoos with the EC Zoo Directive (alnel telated Spanish Act 31/2003) revealed that many
facilities were not complying with the law, whiced to the closing down of four zoos. In particuiar,
relation to IAS, visual evidences recorded durimg tisits showed that the physical boundary of many
the enclosures in all zoos visited were inadeq269%), potentially allowing animal escapes and
unauthorised public access. This was due to sekeaabns, but the most common was insufficienthteig
in relation to the animal(s) contained and thejpapnt poor maintenance. More recently, a studydim
at assessing the security of animal enclosuresaamdentifying which factors could be affectingchu
security (Fabregas et al., 2010) found that oua aglample of 63 zoological parks in Spain, 75% had
enclosures that were considered “non-secure” (fyéeg birds or any other species which were not
housed in an enclosure but wandered freely in tieeveere not considered in the study). In the Spanis
investigation, 80% of these enclosures housed madigénous species, including 21 species listechby t
European Inventory of Invasive Species.

4.2 The EU strategy on IAS

At the EU scale, the Commission’s Communicattéalting the loss of biodiversity by 2010 and
beyond: sustaining ecosystem services for humartyeéhg (COM(2006) 216 final) stressed the need for

10 www.euzooinquiry.eu
1 hitp://www.eurogroupforanimals.org/policy/pdf/zotudy dec 07.pdf
12 http://www.bornfree.org.uk/fileadmin/user uploal#/§/zoo check/VersionTransl.pdf
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coordinated action to reduce substantially the chpd IAS on EU biodiversity. More recently, the
Commission’s Communicatiofowards an EU Strategy on Invasive Spe¢@®M(2008) 789 final),
recognised that halting the loss of biodiversitythie EU will not be possible without tackling IAS a
comprehensive manner. As a result, four optionsevpeoposed for establishing an harmonised system
able to guarantee a consistent approach betweghbmeiring countries to monitor and control IAS and
their effects on European biodiversity.

Such options are characterised by different leeélambition. In particular, in order of increasing
intensity, Option A “Business as usual’ foreseesdimple continuation with the ongoing implemeatati
of existing instruments (but clearly, if no acti@ntaken, IAS will continue to become establishedhie
EU with increased associated ecological, economicsacial consequences and related costs). Option B
“Maximise use of existing approaches” is basedtmngromotion of best use of existing legislatian. |
practice, formal legal requirements would remainttasy are today but there would be a conscious
decision to proactively address IAS problems undgisting legislation, e.g. by developing and
implementing voluntary codes of conduct to encoeragsponsible behaviours, developing a EWRR
system, maintaining an European inventory on lA®rdasing awareness, exchanging best practice,
implementing eradication and control measures tidmel level. The main shortcoming of this optioesl
on the fact that a system which is built on voluptandertakings by Member States and voluntary sode
of conduct would only be as effective as the wetkiek in a chain. Option B+ “Adapt existing
legislation” implies amending existing legislatibm widen the scope to formally take IAS issues into
account, e.g. by extending the list of “ecologitakat species” for which import and internal moeaitn
are prohibited under the EU Wildlife Trade Regulati. Option C “Comprehensive, dedicated EU legal
instrument” includes the basic tools describedgtiom B, but in addition includes the rapid intratian
of new legislation, which will make it possibleteckle IAS in a comprehensive manner. In additiceta
of horizontal measures that are common and reletmmtll options is also considered; these include
communication, education and awareness-raisingeldement of the knowledge base, and financing.
Finally it is proposed that the technical aspeéthe implementation could be centralized by a cidid
agency or similar structure.

According to a recent study (Shine et al. 2010)i@pA is not considered a viable option for the EU
as environmental, social and economic costs agedciaith biological invasions would continue to
escalate without any gains for issue visibilitypoticy coherence. On the other hand, also Optids bt
considered viable in isolation, as many suggestasponents would require a legislative basis (whith t
notable exception of the voluntary codes, besttimegx and communication campaigns which are foresee
to play a key role in delivery through a partnepsbased approach, possibly supported by governients
Indeed, Option B+ provides opportunities to addiésS by seeking synergies with existing legislation
and as such could be the start of a more integegiptbach to EU environmental biosecurity, to tkiemt
supported by relevant mandates. The favourite ngsotherefore Option C according to which a new
legislation would provide a flexible framework bystablishing a continuum of prevention and
management measures with clearly allocated roléglaties of care.

The same study also presents a detailed analysige dhternational, EU and Member State baseline
and proposed priorities for action. It providesimeresting discussion of the major voluntary meesuio
address risks associated with the introductionser af alien species. According to this study, vtdun
measures can play a multiple role: awareness-gaisirakeholder innovation, leverage/disseminatibn o
best practices, supplementing existing regulat@mfilling a regulatory gap. So far, some pathwayges
have already been developed for sectors not coveyethternational or EU regulatory frameworks.
Examples are, only to mention those already deeseldpy the Council of Europe in consultation with
relevant stakeholders:

* Code of Conduct on Horticulture and Invasive AlRlants developed jointly with EPPO (Heywood
and Brunel 2009);
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e Code of Conduct on Companion Animal and InvasivenA$peciesdeveloped in collaboration with
the Ornamental Aquatic Trade Association and petetrassociations (Davenport and Collins 2009);

« European Charter on Recreational Fishing and Biedsity (Brainerd 2010).

Experience suggests that high-level “soft law” iastents can contribute positively to raising the
baseline. For example, the horticulture code is-lmiading but was formally approved by the respectiv
member countries of EPPO/Council of Europe (inelgdeU-27 MS). Governments of UK and Belgium
are the first ones who responded positively to ithétation to endorse the code at national level by
drafting harmonised national codes of conduct amuiémenting dedicated information campaigns (in the
case of Belgium with a dedicated information camgpaiupported with funds from the EC, e.g. through
the LIFE+ instrument).

5. RECOMMENDATIONS

Zoological gardens and aquaria are definitely avedirthe importance of their role in conservation,
research and education for contributing to mitigate threat of biological invasions. This is su#iutly
highlighted by the activities related to invasiviiera species (IAS) carried out in the last yeame(s
examples in § 3.3). However the overall commitraamd engagement of zoological gardens and aquaria
to prevent that their living collections might repent a source for the introduction of IAS has yuit
been adequately addressed.

To ensure that successful measures are undertgkawological gardens and aquaria to achieve their
conservation objectives and minimize the drawbaitkentain activities, a set of recommendations has
been developed for the following three relevantmsc

1. Single institutions of zoological gardens and amums (including institutions that are not involvied
professional networks as EAZA and WAZA)

Associations of zoological gardens and aquarium&Zfg WAZA and relevant national associations)
National authorities

The guidelines and recommendations below are tmhsidered as a fundamental first step needed to
encourage voluntary initiatives for zoological gamd and aquariums fully consistent with the prilesp
of theEuropean Strategy on IAS

5.1 Guidelines for zoological gardens and aquaria
5.1.1 Adopt good preventative measures to avoichtamtional introduction and spread of IAS

The variety of episodes of unintentional introdacs of IAS from zoological gardens and aquaria
shows that many institutions might face significahallenges in managing their facilities in order t
effectively prevent the escape of animals (andtedladiseases) in the wild. For this reason, it is
fundamental that each single institution implemeagpropriate methods to prevent the risk of esgapes
paying particular attention to the following measur

a) Ensure a regular maintenance of all containmemastifuctures e.g. cages, aviaries, fences, barriers
etc.

b) Remove potentially invasive alien species from kithior open air displays, unless all possible
measures to prevent the escape/release of animaisieen undertaken.

¢) Adopt techniques that reduce the invasive potenfitthe species kept in exhibits or open air digpla
e.g. by restricting permanently or temporarily thgility of birds to fly through wing clipping,
pinioning, etc. whenever feasible and appropriate.

d) Ensure that the water from enclosures and aquariany other water body included in the zoo) is not
released into natural environment without beingugadéely monitored and/or treated as necessary.
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e) Establish an assessment procedure involving regperend regular monitoring of the facilities, to
assess the risks of escapes of potential IAS dagyto damages to fences, etc.).

A decision can be made to retain a species fraeawee throughout the zoo facilities provided that
specific risk assessments are undertaken (e.gdar ¢o evaluate whether such species might represe
threat to native species, habitats and ecosystantb}that contingency plans are in place to coranol
contain such species in case of escapes in the wild

In addition, given the growing role of plant coliens in many zoos, including those used either for
food (e.g. birds seeds) or for environmental emnieht, it is important to ensure that the use ohtgla
which may spread to adjacent natural areas is atoids an alternative, non-invasive, possibly retiv
plants that are aesthetically and horticulturalljtable in the region should be identified and used
replacement of known or potential IAS taxa.

To prevent the accidental introduction of potehfiathvasive alien species in the environment, the
same should apply also to such plants used in @andsaquaria infrastructures by garden designers and
landscape architects, or to algae and other onganissed in aquaria and other similar facilities for
ornamental purposes.

5.1.2 Take into account the risks of IAS introduetis in wildlife management projects

Captive breeding and re-introduction are invaluatmaservation practices that are helping several
threatened species to recover from the risk ofllocaglobal extinction, yet such management measure
carry an associated risk of introducing (potent)alinvasive alien species and possibly unknown
pathogens into naive settings. In some cases kbaseof such species and their pathogens mayerdger
with the success of the conservation measures #ieess (see captive breeding and reintroduction
programmes of endangered amphibians in relatidghespread of chytridiomicosis). To prevent thé ris
of release in the wild of IAS (and related diseaamad pathogens) further to the implementatior»ositu
andin situwildlife management programmes, it is fundamerdaldévelop adequate protocols focusing on
thelUCN Guidelines for Re-introductionand particularly on the following key principles:

a) Captive individuals should never be released inwlild outside their historically known natural
range, e.g. for breed stock exchanges and similiatives, except under exceptionabna fide
research and conservation related circumstancesidin cases the release of a target species should
be allowed only further to specific risk analysimad at evaluating the possible impact on native
species, habitats and ecosystems, and only iicystontrolled environment (e.g. fenced areas).

b) Captive individuals should never be released inwild outside their historically known natural
range, for purposes that could be defined as “fammovement” linked to tourist, ornamental or
hunting purposes, even when hidden behind the higbed of research and conservation initiatives
(e.g. in the case of species actually belongirenttangered taxa).

c) Captive individuals should never be released irvihé unless they can be shown to be disease-free
through the implementation of sound and dedicatagindstic screening procedures.

d) Stringent screening and quarantine procedures ghHmlenvisaged to avoid disease transmission
between animals kept in captivities and betweenivapnd wild animals, such as regular checks to
control the occurrence of diseases and pathogecepiivity, routine procedures for the treatment of
infected animals and use of biosecure facilitiegnghit is possible to keep individuals/species duly
separated.

e) Contingency response plans in case of spread @asks and pathogens to species currently
threatened with extinction should always be reaaigilable.

5.1.3 Engage in information campaigns awarenesssiag and outreach activities focusing on IAS

A major contribution of zoological gardens and aguan relation to the IAS issue is to be envisaged
in the high potentialities of the educational roMaich characterises such institutions. Education,
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information and awareness-raising campaigns ardete® influence the behaviour of the target aumien
and facilitate choices to reduce IAS risks reldateihtentional and unintentional introductions ofraals
and plants in the wild. Besides, considering thanymIAS are quite frequently hosted in zoos, such
institutions might provide an excellent opporturtibyraise awareness among the visiting public abiaut
ecological harm associated with the release of $a&hinto the wild (Fabregas et al. 2010). On this
regard the key activities could be the following:

a) Promote information campaigns to inform visitorsvamich of the hosted species are native to an area
and which are not, e.g. through temporary or peengaxhibitions and dedicated panels, guides, etc.

b) Provide detailed information on IAS, e.g. originaim pathways, and ecological and socio-economic
impacts, both to warn zoo personnel about the fiatensk of IAS within their animal collection as
well as raising awareness amongst the public abeutisk of releasing them into the wild.

c) Ensure that strong interpretation is provided ® ghblic explaining the risk associated with th& 1A
hosted in the facility and their function in theifiy.

d) Promote the circulation of information about theasiveness in other biogeographic regions of
native species hosted within the relevant facility.

e) Support awareness raising activities (e.g. semimdicated campaigns, etc.) to inform visitors on
the general issue of IAS.

f) Encourage preventative measures against the eandpelease of IAS in the wild.

g) Circulate information on legislation and best picet by explaining it in the simplest context sfieci
way to enable compliance

h) In the case of activities concerning breed stoaharges or any other movement of species known to
be actually or potentially invasive consider attagha statement of caution as a precautionary
“warning”.

5.1.4 Adopt best practices aimed at supporting garhrning and rapid response system

The effective implementation of measures agairesettological and socio-economic threat from IAS
needs to be supported by all main societal seatomdved in activities directly or indirectly inveéd in
the movement, release, detection and manageméASoin this context zoological gardens and aquaria
play a pivotal role as key stakeholders, and ak aunajor contribution would be offered by the daling
activities:

a) Establish dedicated IAS management programs ensimgaresearch, education and management
initiatives to help prevent and control the sprefithAS.

b) Develop contingency plans to prevent the spreatienwild of IAS of hosted animals which might
eventually escape from the facilities.

¢) Remove or control self sustaining populations db l[&iready present and free to move throughout the
zoo facilities in natural or semi-natural condigon

d) Promote reporting and rapid response to animalspestin the wild, and participate in developing,
implementing or supporting regional, national ardbearly warning systems for immediate reporting
and control.

e) Support initiatives aimed at providing temporarypermanent facilities to prevent the spread of IAS
e.g. by establishing rescue centres to host oteBerumwanted/abandoned animals (particularly pets)
or for animals removed from the wild whenever segpion is not feasible option in
eradication/control programmes.

f) Promote activities aimed at keeping native speafeanimals that are threatened by the presence of
introduced IAS in their natural habitat, in thehligof future reintroduction programmes.
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5.1.5 Promote research activities focusing on issuelated to impact and management of IAS

Promote research activities on IAS and their imp@ct). considering all ecological and socio-
economic affected aspects) useful for the designadfagement programmes for the species and possibly
in the light of future reintroduction programmes the affected native species and relevant habitat
restoration activities.

5.1.6 Be aware of regulations concerning zoologigalrdens and aquaria and IAS

a) Enforce and implement correctly all existing lawdating to the management of animals in
zoological gardens and aquaria (e.g. the legisladinforced by the EU Member States for the
implementation of the EC Zoo Directive) and patacly ensure that all animals owned by, managed
by and kept by European zoological gardens andregase housed in conditions that prevent
introductions of IAS.

b) Consider all laws on importation, exportation, gueine and distribution of animals across political
boundaries.

c) Be sensitive to multilateral conventions and tesathat deal with this issue and encourage afiiat
organizations to do the same.

5.2 Guidelines for associations of zoological gards and aquaria
5.2.1 Launch conservation campaigns focusing on IAS

One of the most desirable way to tackle IAS threate build awareness, foster responsible prastice
and support voluntary compliance. To this regardppBean and global associations of zoological gede
and aquaria are a vital part of the solution, bseathey may play a key role in increasing public
awareness, responsibility and education, and exgyriiblic participation and involvement within the
activities carried out by the member institutionsl ghe relative public.

A fundamental contribution from associations such s a EAZA and
http://www.eaza.net/campaigns/Pages/European GamiWCampaign.asp¥AZA could come
from organising at least one annual conservationpeggn focusing on IAS. Also other campaigns (e.qg.
on international wildlife trade, biodiversity thtea endangered species, etc.) could at least inhear
focusing on the IAS issue. By addressing the kepmemendations listed in this code of conduct, plus
variety of related issues affecting the speciesdubby each single involved institution, these caigps
would increase the cooperation between the zoosciasi®ns, their members and other conservation
organisations.

Besides promoting awareness and providing the inspédr key regulatory changes based on the
present code of conduct, such conservation campaigght also help raising funds to make a significa
and lasting contribution to support all major IASlated activities (management and maintenance of
facilities to prevent escapes, information campsigesearch activities, grants for eradication quts;,
etc.).

5.2.2 Develop best practice manual and guidelineshwethods to prevent the introduction of IAS

The wider adoption of this voluntary code of contdwould be strongly facilitated if embraced by
international bodies with oversight of the actiedtiof the targeted institutions. For this reasoth boe
EAZA and the WAZA can yield great influence on theological gardens and aquaria to adopt best
practices. This objective could be achieved by mtimy and/or contributing to the development of
manuals and guidelines to raise awareness amondyenanstitutions on use of appropriate methods to
prevent the introduction of IAS (e.g. particulaldy providing guidance on recommendations liste@ in
5.1.1). As a result, zoological gardens and aqwamigd further consolidate their position as legdiators
in global conservation programmes by playing a iag in the management of IAS at either the local,
regional or global level, for example considerihg Eestablishment of a more demanding accreditation
processes (see Fabregas et al. 2010).
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Key elements for consideration (see also Shiné 2040) may include the following measures:

a) Promote specific and comprehensive analysis reggrthS originated by escapes/releases from
zoological gardens and aquaria in Europe.

b) Incorporate information on biosecurity and preveminto educational materials.

¢) Involve the public and relevant interest groupsnionitoring activities, with appropriate trainingdan
information materials.

d) Implement targeted awareness-raising activitieéadrmease the chances of early detection of new IAS
and build understanding of why eradication may éeessary.

e) Actively encourage the scientific and research comity to support these efforts by ensuring prompt
circulation of information on new arrivals.

f) Use an eradication or control programme to comnatei;mformation on what different stakeholders
can do to reduce the chance of future incursions.

g) Involve interest groups and appropriate media chbisnim the design and dissemination of public
awareness materials for both terrestrial and agjgstitems, including information on success stories
and practical ways to reduce risks.

5.2.3 Strengthen partnership with other organizatiofor the sound management of IAS

One of the key strategic directions of both the BAaghd the WAZA is the development of strategic
relationships with multilateral environmental agremts and global conservation treaties, as welits
other intergovernmental organisations and inteonati nongovernmental organisations. On the other
hand, a stronger global networking of zoologicatdgas and aquaria to tackle biological invasions
involving public outreach, information sharing azapacity building is a priority to prevent the pebs
of the past which are expected to occur with irgirgafrequency and impact (not necessarily becafise
zoological gardens and aquaria) also in the futaseshown by historical trends (see Hulme et @320
The effectiveness of such networking would be tjef@cilitated by establishing strong partnershipth
other recognised network of experts.

As a first step to demonstrate a more clear comeritnto the conservation of European wildlife in
relation to the threat from IAS, both the EAZA and\ZA might consider the following actions:

a) Develop partnerships, on behalf of the relevantroamities of zoological gardens and aquaria, with
international organisations such as the IUCN/SS@dive Species Specialist Group (ISSG) e.g.
under the form of a Memorandum of Understandinqil@ily to other campaigns such partnership
could be supported by the Council of Europe (anmpta is the European Carnivore Campaign ran
by the EAZA).

b) Coordinate and facilitate collaborations with alewvant regional and national groups of experts in
databases, early warning systems, monitoring, #&mer smeans of preventing IAS problems.

These activities would benefit both the EAZA and ¥\in terms of visibility, and would help such
associations in achieving the strategic objectalated to lobbying activities. In fact, in partri@swith
other networks, the community of zoological gardand aquaria could contribute to the development of
the IAS strategy at both the national and regitexal by providing support on its key elements,tsas
the early warning and rapid response system aatetketecision support tools.

5.3 Guidelines for national authorities
5.3.1 Guarantee implementation of relevant legistat and related

a) Acknowledge that the issue of IAS is a major thriat species, habitats and ecosystems, and
undertake measures to ensure that all Europeasidetgn established to prevent introductions of IAS
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b)

c)

d)

e)

from zoological gardens and aquaria (i.e. EC Zoce®@ive) is fully understood, and effectively
transposed, implemented and enforced.

Establish financial instruments and incentive paogs to guarantee enforcement of relevant
legislation.

Ensure that all zoological gardens and aquariad-samilar facilities with captive wild animals -er
licensed and regularly inspected to ensure theypbomuith the licensing requirements (accurately
address enclosure security in official inspectiand authorization processes).

Ensure animal confiscations, rescue and zoo clo@ae also Article 6 of the EC Zoo Directive)
should the preventative measures mentioned inctide of conduct (see section dedicated to single
institutions in § 5.1) fail to be implemented indhsed facilities.

Implement sound strategies for animals from clogawilities to avoid the release of species which
might be potentially invasive.

5.3.2 Support IAS related activities of zoos andiatjia and relevant associations

a)

b)

9)

6.

In compliance to the present code of conduct:

Promote specific and comprehensive analysis reggrthS originated by escapes/releases from
zoological gardens and aquaria in Europe.

Ensure that all zoological gardens and aquariaesddthe threat of biological invasions through the
correct implementation of voluntary regulatory mshents like the present code of conduct,
upholding the highest of standards.

Establish financial instruments and incentive pangs to guarantee that captive animals in licensed
facilities are kept in conditions that meet theesia listed in this code of conduct e.g. no free-
roaming species in the zoo, existence of a se@nimepter fence, etc. (see section dedicated tdesing
institutions in § 5.1).

Facilitate accession to external funding instruradetg. at EU level, the EC may support national
and/or regional initiatives through the LIFE+ pragmme, for example in relation to information and
communication campaigns).

Provide guidance and establish relevant enforcetoeig such as guidelines and educational courses
to ensure adequate capacity building and staffiitigifor zoological gardens and aquaria and their

associations in relation to the IAS issue and eelgtreventative measures, e.g. on how to respgnsibl

keep animals in order to prevent escapes in trae wil

Require risk assessment for all government (firelyi supportedex situor in situ conservation
programmes to ensure that no harmful species (evast diseases and pathogens) are introduced,
intentionally or unintentionally, from the livingoiections hosted in zoological gardens and aquaria
in the country.

Bond requirements for zoological gardens and aguarcommit themselves to develop contingency
plans for non-authorised releases or accidentalpescof IAS in the wild.

IMPLEMENTING , MONITORING AND EVALUATING THE CODE

In this code of conduct some fundamental elemamta Sustainable strategy at the regional level tha

balances the risk posed by invasive alien spedjgénst the educational, commercial and aesthetic
benefits of the living collections hosted in zodt@d gardens and aquaria are suggested. The ajtica
of this voluntary based approach in this field divel and innovative, its strength being the ambgiaim

to facilitate the expression of the collective poig of the global zoo and aquarium community in
relation to the mitigation of one of the greatéseat to biodiversity.
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To guarantee an effective and successful implertientaf such a code is necessary to build on the
experience from similar initiatives. For examptasiknown that this approach has been used suollgss
to ameliorate similar problems in the frameworkagfivities of botanical gardens. In particular,tim
USA the potential risks posed by living collectiarfglants led to the launch in 1999 of a voluntaogde
of ethics for botanic gardens and arboreta knowth@€hapel Hill Challengdollowed in 2002 by thé&t
Louis Declaration a similar set of voluntary guidelines which, loes botanic gardens, targeted the entire
horticultural industry. The effectiveness of theséuntary codes of practice did not appear paridyl
strong (Hulme 2011) basically because of lack gbraper strategy to guarantee a stronger global
networking of the targeted institutions to tackléldgical invasions involving public outreach,
information sharing and capacity building. In arase, some positive example of proactive behaviour
regarding IAS occurred in Florida where growerseagdr to voluntarily stop growing 45 potentially
invasive plants (Niemiera and VonHolle 2009). Irrdhe, a major example of best practice refersdo th
implementation of £ode of Conduct on Horticulture and Invasive Alidantsrecently developed by the
Council of Europe (in collaboration with EPPO).this case, as a follow up a national programme has
been financed in Belgium through the LIFE+ Commatian and Information funds to stimulate
endorsement of the voluntary code and raise awssenfethe environmental risks of invasive aliemfda
along the ornamental horticulture supply chain.

The national experiences and lessons learnt regardiluntary codes as those mentioned above have
emphasised that to be fully effective and to inseethe likelihood of long-term behaviour changes thi
code should be widely disseminated. This cleangsses the importance of supporting stronger global
networking of zoological gardens and aquaria coetbiwith information campaigns aimed at preventing
lack of knowledge, possibly coordinated by the keganisations (like EAZA and WAZA) and with the
full support of the national authorities.

In any case, the effectiveness of voluntary codedifficult to evaluate with precision: without an
underpinning regulatory framework, there are idatirisks of “free-riding” and regulatory capturks
suggested by Shine et al. (2010) the future EUt&jyaon IAS could proactively support integrated
voluntary programmes that combine development ofosal codes with targeted media campaigns and
training. Such actions could be supported througstiag EU funding instruments. At a higher levél o
ambition, it could also require Member States tositaer developing statutory codes of conduct atbeg
lines of the present one that clarify responsibéetices and establish a baseline for a duty a&.car

A pivotal role in this context could be played HyetEAZA and the WAZA, that given their
conservation focused objective should guarantemiadsIAS policy, for example by actively encouragin
the implementation of the recommendations of thisuthent, in combination with monitoring and
reporting rates of endorsement across their meriperSuch systematic reviews would provide
verifications for proactive actions by all concatnastitutions against IAS and would provide furthe
evidence for the effectiveness of zoos and aquarasrcentres of education and conservation.

Also, collaboration between the ISSG, an orgaroratiith a history of producing IAS management
guidelines, and both EAZA and WAZA could prove bfgrial in the development of standard protocols
and joint training materials targeting IAS prevén@approaches. Besides, such partnership woelater
the right conditions for suggestions for future nowyements of this code of practice. In fact, thespnt
code of conduct, although specifically developeditfi@ European region, could be extended and adlapte
for adoption also in other regions and at globatle



T-PVS/Inf (2011) 4 -24 -

7. REFERENCES

Birkun A (2002) The current status of bottlenoséptims (Tursiops truncatusin the Black Sea. AC18
Inf.2 ACCOBAMS, Agreement on the Conservation otdteans of the Black Sea, Mediterranean
Sea and Contiguous Atlantic Area. First Meetinghef Parties Monaco, 28/02/2002 - 2/03/2002. 43

pp.
Burridge MJ, Simmons LA (2003) Exotic ticks intramhd into the United States on imported reptiles

from 1962 to 2001 and their potential roles in lingdional dissemination of diseases. Veterinary
Parasitology 113:289-320

Clergeau P, Yésou P (2006) Behavioural flexibitihd numerous potential sources of introductiortier
sacred ibis: causes of concern in western Europs@dical Invasions, 8:1381-1388

Dunn RR, Gavin MC, Sanchez M, Solomon JN (2006)efg paradox: the dependence of global
conservation on urban nature. Conservation BioRigf{): 1814-1816.

Essl F, Dullinger S, Rabitsch W, Hulme PE, HilberJdrosik V, Kleinbauer |, Krausmann F, Kithn |,
Nentwig W, Vila M, Genovesi P, Gherardi F, Desptenistau ML, Roques A, PySek P (2011)
Socioeconomic legacy yields an invasion debt. Rrdicgs of the National Academy of Sciences.
108:203-207.

Fabregas M, Guillén-Salazar F, Garcés-Narro C (RUh@ risk of zoological parks as potential pathsvay
for the introduction of non-indigenous species Binlasions 12:3627-3636

Fitter RSR (1959) The Ark in our Midst. The Storfytbe Introduced Animals of Britain: Birds, Beasts,
reptiles, Amphibians, Fishes. London, Collins.

Foster KP (1998) Gardens of Eden: exotic flora &ntha in the Ancient Near East, in: Albert, J.,
Bernhardsson, M. & Kenna, R. (Eds) Transformatioiisliddle Eastern Environments: legacies and
lessons. New Haven, CT, Yale University School afelstry and Environmental Studies no. 103.

Galil B (2006) Caulerpa taxifolia In: DAISIE (ed) Handbook of Alien Species in Epeo Invading
Nature: Springer Series in Invasion Ecology, Smin@ordrecht, The Netherlands

Genovesi P (2005) Eradications of invasive aliescsgs in Europe: a review. Biol Invasions 7:127-133

Genovesi P, Shine C (2004) European strategy asine alien species. Nature and environment, Cbunci
of Europe, 137: 1-66.

Genovesi P, Bacher S, Kobelt M, Pascal M, Scalef20R9) Alien mammals of Europe. In: DAISIE (ed)
Handbook of Alien Species in Europe. Invading NatuBpringer Series in Invasion Ecology,
Springer, Dordrecht, The Netherlands, Pp. 119-129

Genovesi P, Scalera R, Brunel S, Solarz W, Roy @.@2 Towards an early warning and information
system for invasive alien species (IAS) threaterbiagliversity in Europe. European Environment
Agency, Tech. report 5/2010. 52 pp.

Gippoliti S (2004) Captive-breeding and conservaidd the European mammal diversity. Hystrix It. J.
Mamm. (n.s.) 15(1): 35-53

Hughes JD (2003) Europe as Consumer of Exotic Berdity: Greek and Roman times. Landscape
Research, 28:1,21-31

Hulme PE (2009) Trade, transport and trouble: mimgagnvasive species pathways in an era of
globalization. Journal of Applied Ecology 46:1, 18-

Hulme PE (2011) Addressing the threat to biodiwgréiom botanic gardens. Trends in Ecology and
Evolution, in press



-25- T-PVS/Inf (2011) 4

Hulme PE, Bacher S, Kenis M, Klotz, S, Kuhn |, Mint D, Nentwig W, Olenin S, Panov V, Pergl J,
PySek P, Roques A, Sol D, Solarz W, Vila M (2008x$ping at the routes of biological invasions: a
framework for integrating pathways into policy. daal of Applied Ecology. 45: 403—414.

IUDZG/CBSG (1993) The World Zoo Conservation Stggtethe Role of the Zoos and Aquaria of the
World in Global Conservation. Chicago, IL: Chicagmological Society.

Jiguet F, Doxa A Robert A (2008) The origin of aftrange pelicans in Europe: wild bird dispersal or
Z00 escapes? lbis 150(3) : 606-618.

Kark S, Solarz W, Chiron F, Clergeau P, Shirle2@00) Alien birds, amphibians and reptiles of E@op
In: DAISIE (ed) Handbook of Alien Species in Europevading Nature: Springer Series in Invasion
Ecology, Springer, Dordrecht, The Netherlands,1ff»—118.

Kettunen, M., Genovesi, P., Gollasch, S., PagadStarfinger, U., ten Brink, P. & Shine, C. 2009.
Technical support to EU strategy on invasive sge(iaS) - Assessment of the impacts of IAS in
Europe and the EU (Final draft report for the Ee@p Commission). Institute for European
Environmental Policy (IEEP), Brussels, Belgium)

Kraus F (2003) Invasion pathways for terrestriatelerates. Pages 68-92 in J. Carlton, G. Ruiz,Rand
Mack, eds. Invasive species: Vectors and managestraegies. Island Press, Washington, DC.

Kraus F (2009) Alien reptiles and amphibians: eemiic compendium and analysis. New York:
Springer.

Miller C, Kettunen M, Shine C (2006) Scope Optidos EU Action on Invasive Alien Species (IAS).
Final report for the European Commission. Instittde European Environmental Policy (IEEP),
Brussels, Belgium.

Money J (1998) Captive cetaceans: a handbook fmpagners. Document by the Whale and Dolphin
Conservation Society, Bath, U.K.

Niemiera AX, Von Holle B (2009) Invasive Plant Specand the Ornamental Horticulture Industry. In
Management of Invasive Weeds, Inderijit (ed.) Smindlew York, NY. pp. 167-187.

Nummi P (2010) NOBANIS — Invasive Alien Species tF8beet -Castor canadensis- From: Online
Database of the North European and Baltic Netwanklmvasive Alien Species — NOBANIS
www.nobanis.org, Date of access 10/4/2011.

Padilla DK, Williams SL (2004) Beyond ballast wataquarium and ornamental trades as sources of
invasive species in aquatic ecosystems. FrontieEsology and the Environment 2: 131-138.

Penning M, Reid GMcG, Koldewey H, Dick G, Andrews Brai K, Garratt P, Gendron S, Lange J,
Tanner K, Tonge S, Van den Sande P, Warmolts DsdgitC (Eds) (2009) Turning the Tide: A
Global Aquarium Strategy for Conservation and Soatality. World Association of Zoos and
Aquariums, Bern, Switzerland

Perry D, Perry G (2008) Improving interactions bedw animal rights groups and conservation biologist
Conservation Biology 22:27-35.

Reeves R, Notarbartolo di Sciara G (eds) (2006)staeris and distribution of cetaceans in the Bek
and Mediterranean Sea. IUCN Centre for Mediterrari@aoperation, Malaga, Spain. 137 pp.

Rose M (2010) World's First Zoo - Hierakonpolisylay Archaeology. A publication of the
Archaeological Institute of America 63(1)2010ww.archaeology.org/1001/topten/egypt.html

Scalera R, Zaghi D (2004) Alien species and natarservation in the EU. The role of the LIFE pragra
LIFE Focus. European Commission, Bruxelles. Pp.60.

Shine C, Kettunen M, Genovesi P, Essl F, GollascR&bitsch W, Scalera R, Starfinger U, ten Brink P
(2010) Assessment to support continued developmietite EU Strategy to combat invasive alien



T-PVS/Inf (2011) 4 - 26—

species. Draft Final Report for the European Comiwnis Institute for European Environmental
Policy (IEEP), Brussels, Belgium.

Thissen JBM, Hollander H (1996) Status and distiibuof mammals in The Netherlands since 1800.
Hystrix. (N.S.) 8 (1-2): 97-105.

Walker SF, Bosch J, James TY, Litvintseva AP, V3RO, Pifia S, Garcia G, Rosa GA Cunningham AA,
Hole S, Griffiths R, Fisher MC (2008) Invasive paglens threaten species recovery programs.
Current Biology, 18, R853-R854.



-27- T-PVS/Inf (2011) 4

ANNEX | - EAZA Position Statement on the developing
EU Strategy for Invasive Alien Species (IAS)

September 2010
Introduction

This statement presents the position of the Eurmpesaociation of Zoos and Aquaria (EAZA) on the
developing EU Strategy for Invasive Alien SpecisS). While EAZA recognises that IAS, particularly
botanical species, remain a concern in relatiomatove species sustainability in Europe it doeshadieve
that the introduction of an additional Directive, other additional regulatory measures, is the best
approach to tackling this issue. EAZA understaidg some parties to this discussion have proposed a
‘white list’" approach to IAS, whereby only a smallmber of species that have already undergonea ris
assessment would be approved. We strongly disagitte such an approach, which would almost
certainly lead to a significant number of animaéaps currently responsibly managed in human care i
EU Member States, and which clearly pose no thceaative species, being banned as they have eot be
risk assessed. This would be an unrealistic andboseapproach to the control of species that piatignt
threaten European native species. A more pragnaaiic sensible approach should be taken. We are
particularly concerned as to what impact a ‘whig€ bpproach would have on zoos and aquariums, who
are already legislated for via a number of othgulations and directives, notably the Zoo Directive
(1999/22/EC), in respect of careful control of aaisnand their containment. The remainder of this
statement will provide further detail on EAZA's jitian. EAZA’s current status and general position;

« As laid down in EAZA’s constitution the objectsthie association are: a. to promote cooperation for
the furtherance of wildlife conservation, througlternationally coordinated breeding programmes of
wild animals and in situ conservation; b. to proenetiucation, in particular environmental education;
c. to promote scientific study; d. to representittterests of its members;

« EAZA represents 325 members from 36 countries, 80@vhich maintain public collections of
animals. More than 280 institutions of the totalZ8Amembership are located within the European
Union.

 EAZA member institutions receive approximately I#dlion visitors a year and house more than
250,000 animals, excluding fish and invertebraEesZA member institutions employ 20,000 staff
members, 5,000 of which are seasonal;

 EAZA members are often important economic driverd eultural centres in their local communities;

* In the context of local areas EAZA members arenoiiteportant ‘opinion formers’ on environmental
issues, including that of invasive species;

« EAZA has a significant social role in educating &ean citizens about animals, their conservation,
and overarching threat processes such as climategeh habitat loss and how consumer behaviour
interacts with these global challenges. Zoos an@dudgms have been demonstrated to host a far more
representative and inclusive visitor social spentthhan either museums or science centres;

 EAZA has adopted the World Zoo and Aquarium Corsstom Strategy (2005) which articulates the
modern role of zoos and aquariums and their comemitrto conservation;

* EAZA institutions in the European Union comply wiflouncil Directive 1999/22/EC relating to the
keeping of wild animals in zoos;

From 2008 to 2010 EAZA ran the European Carnivoaenflaign \www.carnivorecampaign.gua
campaign supported by the Council for Europe tleat@hstrates our commitment to the conservation
of European animal species;

* In 2003 EAZA issued a statement on IAS to all ismber institutions (see additional document).

We believe;

 The current EU focus on the potential risk of invasspecies in Europe is welcome in that it
recognises that invasive species are a threatrtnadive biodiversity;



T-PVS/Inf (2011) 4 -28 -

That there is sufficient legislation in place thah be enacted to control threats from invasiveispg

That banning non-risk assessed species from huar@ntieroughout Europe would be a retrograde
step;

That a ‘one size fits all' policy is inappropriater an environmentally diverse area such as the
Member States of the EU:;

That a ‘white list’ approach, where only a smallmhber of species are approved and that all other
species alien to EU Member States would be banred being held in human care in zoos and
aquariums, until full risk assessments have bedemiaken, is an unacceptable option;

Zoos and aquariums in EAZA comply with all EU memlegislation as it applies to their collections
and are rigorous in their efforts to prevent essdpem such facilities. EAZA has rigorous ‘Animal
Care Standards’ to which its member institutionmply and an additional statement on IAS with
which members must comply;

Zoos and aquariums in EAZA do not pose a significesh in reference to IAS. A Directive requiring
all non-native species to undergo a full risk asseEnt to see if they could, potentially, pose & ris
(species such as elephants, tigers, wombats, Hierati.) would be inappropriate, take many years,
be nonsensical, and would be prohibitively costly;

The vast majority of non-native species held byszand aquariums do not pose any risk at all and
should therefore be excluded from this otherwisk-ivgentioned strategy;

A ‘white list’ approach would be costly and likdigad to extensive non-compliance across Member
States.

What we would like to see;

Improved enactment of existing legislation to tadklsues associated with threats from IAS;

That any moves to designate species as potentialysive are proportionate and based on risk
assessments of the highest scientific standing;

That a ‘black list' approach, wherein species knawrthought to be a significant risk are assessed
and that any provision for them to be held in hurcare, for example in zoos and aquariums, would
be controlled using existing legislation and viewedhe context of the overarching conservation

benefits of management and breeding in such agetti

That such a ‘black list’ approach should be coubtycountry to take into account different climatic
conditions and environments, which affect the ptigéfor an alien species to become invasive;

Such a ‘black list' approach should be based ooroigs risk assessments with full stakeholder
participation;

That the full costs of such risk-assessments neisbbne in mind;

That the EU, in any future deliberations on IASygalose attention to the role of responsible zoos
and aquariums in education, conservation and relsear

That the EU recognises the unique position andegsifbnalism of EAZA members in maintaining
non-native species for the purposes noted abovettatdthis responsible approach should not be
penalised or indeed hampered by legislative camitthat make human care of such species difficult
if not impossible. This would impact not only onnservation of many species, but on the
environmental education opportunities for EU citigewho visit EAZA members and on the
economic input of zoos and aquariums into theialeconomies.



