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Rationale and scope of the Belgian risk analysis scheme

The Convention on Biological Diversity (CBD) emphasises the need for a precautionary approach
towards nonnative species. It strongly promotes the use of robust and good quality risk assessment
to help underpin this approach (COP 6 Decision VI/23). Mafisplly, when considering trade
restrictions for reducing the risk of introduction and spread of a-madive organisms, full and
comprehensive risk assessment is required to demonstrate that the proposed measures are adequate
and efficient to reduce thrisk and that they do not create any disguised barriers to trade. This should

be seen in the context of WTO and free trade as a principle in the EU (Baker et al. 2008, Shine et al.
2010, Shrader et al. 2010).

This risk analysis has the specific ainewdluating whether or not to install trade restrictions for a
selection of absent or emerging invasive alien species that may threaten biodiversity in Belgium as a
preventive risk management option. It is conducted at the scale of Belgium but results and
conclusions could also be relevant for neighbouring areas with similacliecatic conditions (e.g.

areas included within the Atlantic and the continental biogeographic regions in Europe).

The risk analysis tool that was used here follows a simpbfteéme elaborated on the basis of the
recommendations provided by the international standard for pest risk analysis for organisms of
quarantine concernproduced by the secretariat of the International Plant Protection Convention
(FAO 2004). This logicatheme adopted in the plant health domain separates the assessment of
entry, establishment, spread and impacts. As proposed in the GBatigg species risk assessment
scheme, this IPPC standard can be adapted to assess the risk of intentional intredattimm

native species regardless the taxon that may or not be considered as detrimental (Andersen 2004,
Baker et al. 2005, Baker et al. 2008, Schrader et al. 2010).

The risk analysis follows a process defined by three stages : (ihjti&on proces which involves
identifying the organism and its introduction pathways that should be considered for risk analysis in
relation to Belgium, (2) thask assessment stagehich includes the categorization of emerging hon
native species to determine whethére criteria for a quarantine organism are satisfied and an
evaluation of the probability of organism entry, establishment, spread, and of their potential
environmental, economic and social consequences and (Bsthmanagement stagehich involves
idertifying management options for reducing the risks identified at stage 2 to an acceptable level.
These are evaluated for efficacy, feasibility and impact in order to select the most appropriate. The
risk management section in the current risk analysis shbowever not been regarded as a {ull
option management plan, which would require an extra feasibility study including legal, technical and
financial considerations. Such thorough study is out of the scope of the produced documents, in which
the managements largely limited to identifying needed actions separate from trade restrictions and,
where possible, to comment on cdmnefit information if easily available in the literature.

This risk analysis is an advisory document and should be used to pelprtsBelgian decision
making. It does not in itself determine government policy, nor does it have any legal status. Neither
should it reflect stakeholder consensus. Although the document at hand is of public nature, it is

L' A weed or a pest organism not yet present in the area under assessment, or present but not widely
distributed, that is likely to cause economic damages and is proposed for official regulation and control (FAO
2010).



important to realise that this sk assessments exercise is carried out by (an) independent expert(s)
who produces knowledgeased risk assignments sensu Aven (2011). It was completed using a
uniform template to ensure that the full range of issues recognised in international standasds wa
addressed.

To address a number of common misconceptions aboutnative species risk assessments, the
following points should be noted (after Baker et al. 2008):

¢ Risk assessments are advisory and therefore part of the suite of information on widgh po
decisions are based;

e The risk assessment deals with potential negative (ecological, economic, social) impacts. It is
not meant to consider positive impacts associated with the introduction or presence of a
species, nor is the purpose of this assesgnteperform a cosbenefit analysis in that
respect. The latter elements though would be elements of consideration for any policy
decision;

e Completed risk assessments are not final and absolute. New scientific evidence may prompt a
re-evaluation of thaisks and/or a change of policy.



Executive summary

PROBABILITY OF ESTABLISHMENT AND SPREAD (EXPOSURE)

Entry in Belgiurr Casual observations of sika deer were reported from different localities in Belgium «
recent years but establishment ¢®nsidered as unlikelgo far The most probable pathwa
of sika deer entry in Belgium is the accidental/deliberated releases of individuals fron
parks and, secondarily, the natural spread of individuals from neighbouring countries.

Establishment Providing that enough founder individuals are encounterée, sika deer is likely to establi

capacity easily selfsustaining populations in most of Belgium because appropriated clir
conditions, habitats and food are encounteradd native natural enemies and diseases
unlikely to affect very much its fithessligh population densities are likely to occur
Kempen and in the Southern part of the country.

Dispersion The sika deer can easily spread naturally beyoribdiuction points and has anoderate

capacity range expansion capacit{8-5 km per year)providing that suitable wooded habitats a
present in the landscapd.his rate of expansion is likely to be locally enhanced as a res
human translocation and illegal imtduction into the wild.

EFFECT OF ESTABLISHMENT

Environmental It is very likely that the establishment of sika deer in Belgium will result in an increase

impacts biomass and density of deer per hectare and will produce strong negative impacts on
vegetation through overgrazing, especially on acidic soils. Itaso cause the local declit
of native deer species, favour disease transmission to native ungulates and induce ex
hybridization with the red deer*. During irruptive events, a degradatiomhef conservation
status ofecosystems is also expectéa occur locally (alteration of vegetation, inhibition
tree regeneration, soil trampling, etc.).

RISK MANAGEMENT

Because of the large distances to be travelled, a natural expansion of sika feral populations from Ger
France is unlikely to causerival and establishment in Belgium in the coming years. However, establist
due to escape from private deer parks is much more likely to occur. The prohibition of sika deer impo
trade and holding could therefore be considered as an efficieasure for reducing the risk of entry to :
acceptable level. To reach this goal, it is suggested to withdraw the sika deer from the positive list of m.
that are allowed to be hal by private owners in Belgiuand to discourage sika deer farming aittes. Where
deer parks are already present and have to be maintained, escape and establishment risk can be
through the adoption of drastic security measures includingtagging and systematic sterilization of capti
deer combined with an offial surveillance system and the obligation to rapidly report any escape.

Those preventive measures have to be preferred over early detection and population control as the si
may easily establish feral populations after escape. It is a very disareedlthat is difficult to cull and has th
capacity to establish rapidly hybrid populations. So far, no sika population has been extirpated tl
eradication actions. A successful density control is difficult to achieve and cannot be reached with
intensive coordinated approach involving well trained hunters that support the management goal. A f
awareness raising among the hunting community and education on the possible negative consequence
presence of the species will be essentiat¢ach this purpose.



Résumé

PROBABILITE DE NATURALIII©O 59 S5L{{9alLb! ¢Lhb 5!b{ [ Q9b=zxL"

Introduction en Des observations ponctuelles derfs sika ont été rapportées dans diverses localités be

Belgique au cours de ces derniéres années measnaturalisatiorNB a G S 2 dzi |j dzdmrde
peu probable. Levecteus R Q A y (i NP Rpiiz rdbabié entB&8lgiquesont la libération
accidentelle oudéih 6 SNBS RQA Y RA @A Radihaliets et, LdanslXine Mdoingrs
mesure,sa dispersion naturelle a partir g@pulations férale établies dans lepays voisins

Capacité de ! O2yRAGAZ2Y RS NI aaSwdas fBridateursizie Fcarfa $sikonigajt

naturalisation  facilement établir des populationpérennesdans la majeure partie de la Belgique ét:
donné lj dzQA f  LJS dzdes éonditioNsP clinihitiqNds, des habitats et des ressou
alimentaires adaptés ses besoins. #st peu probableque sa naturalisation puisse ét
entravéepar des ennemis naturelsu des maladies. Des densités élevées pourraméme
étre localementobservées en Campine et dans le sud du pays.

Capacité de Une fois introduit, le cerf sika S RA&ALISNES TIF OAf SYSyd Si

dissémination ~modérée (le 3 85 km par anf 2 NB |j dZQA £ G NB dzgS dzy' S fdreStierd
/$GGS OF LI Okpiusait &e Bdaledheitaderdpart S G NI yidrbddidh
illégae R Q | y Addfis deRature.

EFFETS DE LA NATURALISATION

Impacts L f Sad GNBa LINRBOlFofS 1jdzS f QS ldorafise 323 e
environnemen augmentation dela densité decervidéset se traduise pades dommagesimportants a la
taux flore indigéne par le biaislu surpaturage, surtout sur les sols acides.t€etaturalisation
pourrait aussi entrainer le déclin dmervidés indigénes, favoriser la transmission de mala
aux ongulés ety SYSNJ £t F2NXI (A 2y aRdedegrSélapde Qi

aQlF 0GSYyR | stmddéveloppeméns prayatpocalementdzy S RS I NI Rt
de conservatiordes écosystéemes (altération de la végétatioompactiondes sols, etc.).

GESTION DU RISQUE

Etant donné les distancesportantes qii devraient étre parcouruegar le cerf sika a partiredses populations
férales établies en Allemagra en France, il est peu probable que cette espgcésse coloniser IBelgique
dans les prochaines annéesdz (i NI @S NBE RQdzy LINE CParicantiz uréfabliSsdmheBt fié ¢
f QSO & A2 WB2 @OKSYSyYy (i RQAyaRmaieisRaza & S ILHzAZ dzINU RS dza Jl
RQAYLIZ2 NI SNE RS 18&yf sikdBourkil dorie 8tre RopsidSrgeicdiiime une mesigenettant
de réduire [eNJA & |j dzSdudRaR A yhinigRu acceptable.

Pour atteindre cet objectif, il est suggéré de retirer le cerf sika destia positive des mammiféres qaont
autorisés da détention par @s particuliers en Belgique et de décourager legaitii Sa RQSft S|

ou des parcanimaliersSEA 4GSy i RS2t Si R2AGSYyd siGNB Yl Ayl

sGUNB NBRdzZAG LI NJ £ QFR2LIGA2Y RS YSadzaNBa RS aS0Odz
stérilisation systématique des animaux captit®ombinées a un systéme de surveillance officielaetine
obligation denotification rapide de toute évasion

Etant donné que le cerf sika est capable de développer facilement des populations sauvages a p
individdza |j dzA & $raekuresdidPnévierftionfdoivent étre préférées aux mesures de détection pr
Si RS O2yiNrxtS RS& LRLMzZFGA2yad Lt aQr3axd RQdzy
rapidement des populations hyildes. Un contrble efficace de la densité est difficile & réaliser et ne ser
possible sans une appche intensive et coordonnée ainsi qfieQ A Y LJ)da éhhsdelirg fien entrainés ¢
partagent les objectifs de gestion. La sensibilisaties consed cynégétiques aumuisances produites par |
cerf sikasera essentielle pouatteindre cet objectif.



Samenvatting

WAARSCHIINLIJKHEID VAN VESTIGING EN VERSPREIDING (BLOOTSTELLING)

Introductie in  Hoewel er de afgelopen jaren op verschillengiaatsen in Belgié sporadisch sikaher

Belgié waargenomen werden, is het tot dusver vrij onwaarschijnlijk dat de soort zich
gevestigd. De meest waarschijnlijke introductieweg voor het sikahert in Belgié i
ontsnappenen/of opzettelijk uitzetten vanindividuen uit hertenparken, gevolgd door (
natuurlijke verspreiding van individuen vanuit de buurlanden.

Vestigings Gesteld dat er voldoendéndividuen ergensaanwezig zijn, is de kans vrij groot dat |

vermogen sikahert overal in Belgié populaties kan vormen. De klimaatomstandigheden, habitats
aanwezige voedsédten toe datde soort perfect in zijn noden kan vo@a. Bovendien heef
de soort weinig natuurlijke vijanden of ziekten te duchten. Zowel in de Kempen als
zuiden van het land zouden de populatiedensiteiten hoog kunnen oplopen.

Verspreidings Het sikahert kan zich door natuurlijke dispergar buiten de introductiepunten verspreidel

vermogen de soort vertoont een eerder matige capaciteit om zijn leefgebied te verruimeénki® per
jaar) op voorwaarde dat er geschikte boshabitats in de omgeving aanwezig zijn. De s
van expansie kan plaatselijkerhogen door menselijke translocaties en (verbod
introducties in het wild.

EFFECTEN VAN VESTIGING

Milieu-impact ~ Vestiging van het sikahert in Belgié zal wellicht leiden tot een toename van de bioma
densiteit aan herten per hectare. Boven bepaalde drempelwaardes kan dit nadelige ge
hebben op inheemse vegetaties door overbegrazing, vooral op zure bodemter\zou dit
ook een plaatselijke reductie van inheemse hertensoorten, overdracht van ziekte
inheemse hoefdieren en hybridisatie met edelhert kunnen veroorzaken. Een popt
explosiezou plaatselijk ookkunnenleiden tot een verarming van ecosystemen (vetaring
van de vegetatie en successie, afremmen van muurlijke regeneratie van bomer
bodemverdichting, enz.).

RISICOBEHEER

Door de grote afstand is het weinig waarschijnlijk dat het sikahert via natuurlijke expansie van verw
populaties vanuit Duitsland of Frankrijk Belgié zal bereiken en er populaties kan vestigen. Ontsnappil
hertenparken van particulieren vormesen grotere dreiging. Een verbod op de invoer, verkoop en het hoi
van sikahert kan dan ook beschouwd worden als een efficiénte maatregel om het risico op introductie
aanvaardbaar niveau terug te brengen. Om dit doel te bereiken wordt voorgesta het sikahert van d
positieflijst zoogdieren die door particulieren in Belgié voor 4pietductiedceleinden mogen worder
gehouden te verwijderen en om het fokken van sikaherten te ontmoedigen. Voor reeds beste
hertenparken moeten drastische veilieidsmaatregelen het risico op ontsnapping en vestiging terugdrin
die kunnen bestaan in het oormerken en systematisch steriliseren van herten in gevangenschap, gecon
met een officieel toezichtsysteem en de onverwijlde meldplicht bij ontsnagpingn dieren.

Preventieve maatregelen dienen de voorkeur te krijgen boven een vroege detectie en populatiecontrc
ontsnapping kunnen zich immers snel populaties van het sikahert vestigen. Het sikahert is een erg scl
dat moeilijk te detecterervalt en dat heel snel hybride populaties kan vestigen . Tot dusver is men er nc
in geslaagd om sikahert populaties volledig uit te roeien . Populaties controleren is een moeilijke opdr.
kan nooit plaatsvinden zonder een intensief gecodrdineefdgenadering waarbij goed opgeleide jag:
betrokken worden die het beheerdoel ondersteunen. Een verdere bewustmaking onder de jagersgemee
en het verspreiden van informatie over de mogelijke negatieve gevolgen van de aanwezigheid van ¢
zullenabsoluut noodzakelijk zijn om dit doel te bereiken.



STAGE 1: INITIATION

Precise the identity of the invasive organism (scientific name, synonyms and common names in Dutch, English,
French and German), its taxonomic position and a short morphological description. Present its distribution and
pathways of quarantine concern that should be considered for risk analysis in Belgium. A short morphological
description can be added if relevant. Specify also the reason(s) why a risk analysis is needed (the emergency of a
new invasive organism in Belgium and neighboring areas, the reporting of higher damage caused by a non native
organism in Belgium than in its area of origin, or request made to import a new non-native organism in the
Belgium).

1.1 ORGANISM IDBENY

Scientific name: Cervus nippoitemminck, 1838

Common name: Sika Deer (GB), Sikahert (NL), Sikahirsch (DE), Cerf Sika (FR)

Taxonomic position: Chordata (Phylum) > Mammalia (Class) > Artiodactyla (Order) > Cervidae
(Family).

Note: The sika deerQervus nipponis an important member of the native fauna in eastern Asia, and

it has been widely introduced into many parts of the world. Although it hybridizes with red deer and
wapiti (Cervus elaphgs which are their closest relatives, most taxonomists accept that sika
constitute a valid species. The species is extremely polytypic with extensive variation in size and
colours between populations. How to divide the species in differebsgacies is the subject of an
ongoing debateRecent studies of sika deer mitochondrial DNA show that the species is split broadly
into a northern and a southern type in the native range. In the south they are relatively small in body
size, they are nomigratory and norwinter adapted. In the northern part of their range, conversely,
they have larger body size, they use mountainous areas, migrate fromléxation winter areas to
high-elevation summer areas, and are adapted to winter conditions (Mitclmikeset al. 1999,
McCullough 2009).

Animals imported in Europe mainly originated fréxsiancaptive populations, where there is a long
tradition of human manipulation through farming, artificial selection and tracesion Itistherefore

very complex @ determine which subsgries was/were introduced in Eurogé&roves 2005Harris

2008, Bartos 2009). Populations established in Europe are polymorphic as they originate from
different parts of its native range, Japan acting as the main donor area for-Bri¢éain (Mitchel
Joneset al. 1999, Goodmaet al.2001, Diazt al.2006, PereEsponeet al.2009).

In Europe, almost all feral populations of sika are to some degree hybrid with the red deer* (Bartos
2009, Swanson & Putman 2009). The extend of genatiogression may depend on local
hybridization events and circumstances and is therefore unknown in many situalidgoenation
provided hereafterdealing withinvasion history spread capacity and impaatbserved in European
countrieswill consequentlyrefer to sikalike hybrids (sika phenotype) rather than true sika (pure sika

genotype).



1.2 SHORT DESCRIPTION

Sika deer are designed as small to medgined deer, with a height at shoulder of 0-6409 meter
(Feldhamer 1980, Nowak 1991). Adult madee on average 8.7% larger than females (Feldhamer
1980, Nowak 1991, Genovesi & Putman 2006). Their summer coat is chestnut or fawn, marked with
distinct white spots (Genovesi & Putman 2006). To compare, red @=wis elaphys are larger
(weigh approxnately twice as much than sika deer), typically around 30 cm taller at the shoulder
(0.751.5 meter high at the shoulder), and red males can grow antlers of 12 points or more, while
sika male antlers rarely exceed eight points (Sensman 2082is & Yalden 200&enret al.2010).

1.3 ORGANISM DISTRIBUTION

Native range

The native range o€ervusnipponis Eastern Asia, and it spreads on South Eastern Siberian up to
Vietnam, including far East Russia, China (Manchuria, Forfraasan), Japan, Korea (Flerov 1952,
Feldhamer 1980, Nowak 1991, Pastadl. 2003,Genovesi & Putman 2006). Some subggmeof sika

deer are very threatened or possibly extinct (due to habitat loss and hunting, particularly in Vietnam,
China, and Korea), some are stable (Taiwan, Russia), while other increase as it is the case in Japan
(Harris 2008).

Introduced range

Belgum: The species is not established in Belgium but casual observations have been
reported recently.
Rest of Europe Extensive naturalised populations of sika deer are established in Czech

RepublicGermany, Ireland and United Kingdom. Small and jomaililations
alsooccur in Austria, Denmark, Estonia, Finland, France, Lithuania, Hungary,
Poland, Switzerland, Ukraine (Haresal. 1995, MitcheHJoneset al. 1999,
Pascakt al. 2003, Genovesi & Putman 2006, Harris 2008, PEsgoneet al.
2009 Appobnioet al.2010.

Other continents Established in Madagascar, New Zealand, Philippines and the USA (Harris
2008).


https://vpn.gw.ulg.ac.be/doi/10.1111/j.1365-294X.2008.04051.x/,DanaInfo=onlinelibrary.wiley.com+full#b12

® = Present, no further details @ = Widespread @ = Localised
@ = See regional map for distribution within the country

Figurel: Distribution of the specie€ervus nippornn the world (Putman 2009).

1.4 REASONS FOR PERFORMINGNRABKSIS

Sika is a very successful invasive species in Europe that may easily establish in the wild and
produce dense feral populations after escaping from parks and enclosures. Detrimental impacts on
native vegetation by sika populations are reportechtough overgrazing both in its native and
introduced ranges.Concerns about the consequences of hybridization with the native red deer*
have also been frequently raised.



STAGE 2RISK ASSESSMENT

2.1 PROBABILITY OF ESTABLISHMENT AND SPREAD (EXPOSURE)

Evidence should be available to support the conclusion that the non-native organism could enter, become
established in the wild and spread in Belgium and neighbouring areas. An analysis of each associated pathways
from its origin to its establishment in Belgium is required. Organisms intentionally imported maybe maintained in a
number of intended sites for an indeterminate period. In this specific case, the risk may arise because of the
probability to spread and establish in unintended habitats nearby intended introduction sites.

2.1.1 Present status in Belgium

Specify if the species already occurs in Belgium and if it makes self-sustaining populations in the wild
(establishment). Give detail about species abundance and distribution within Belgium when establishment is
confirmed together with the size of area suitable for further spread within Belgium.

Today, sika deer is not or poorly established in Belgium. Observations in recent years of isolated
specimens escaped from captivity have been reportethfBiévre, Bullange, Ciergnon, Saint Ghislain
and Zelzate (DEMNg#ers.conmm., observations.be).

2.1.2 Present status imeighbouringcountries
Mention here the status of the non-native organism in the neighbouring countries

Large frediving population of sikaleer are established in European countries with very ancient
introduction, i.e. before 1900 (Czech Republic, Germany, lIreland, Ukraine, United Kingdom),
originating both from animal escape and intentional release into the wild (figure 2) (Bartos 2009).
Several feral populations derived from deer park animals are established in Germany, quite far away
from the Belgian border; the nearest large population (about 2000 individuals) is located in
Mohnesee (east of Dortmund), at a distance of 200 kilometres filoenborder (Eick 1995, Bartos
2009, Lammertsmat al. 2012). After introduction of smallnumbersat multiple locationsin Britain

and Ireland from 1860 onwards sika tave recently increasedin population number and range in
areaswith good forest cover (figure 3) (PereEsponaet al. 2009). The current number of free
ranging sika deer in the UK is estimated to 27,000 individuals (Appabiio2010). Local density

may be very high; an average density of243 animals per square kilometre is reportéem
Scotland, with local densities exceeding 50 animals per square kilometre (Swanson & Putman 2009).
The geographic area where sika deer is established in Europe largely overlaps with the distribution
range of the red deerCervus elaphusénd the roe der, Capreolus capreolugMitchelFJoneset al.

1999, PereEsponeet al.2009).
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Figure 2 Distribution of Sika deer in Europe with earliest  Figure 3 10km distribution of Cervus nippon in Great
dates of the first official occurrences (Bartos 2009). Britain and Ireland (NBN Gatewaydp (red) : 19501969
middle (orange) : 1972989 and bttom (yellow) : 1990
2009.

In France, feral populations of sika deer are expanding and an increasing number of aménals
culled by hunters each year (about 200 specimens in 2011) {Sadfiteux & Baboiron 2012). The
largest feral populations (> 100 individuals) are located in forested areas near Rambouillet (lle de
France) and Colmar (HaRghin) (Bartos 2009). In adidit, an increasing number of small fréeing

sika deer populations (< 20 individuals) have been reported to establish near Belgium during the last
decades, mostly as a result of escape from deer parks. The nearest populations from Belgium are
located inthe Ardennes and the NorBasde Calais (Saint Andrieekal.2009, Hurel 2011).

Réalisations hors parcs et enclos

600
pAttributions hors enclos parcs -
500 o Réalisations hors enclos parcs _ |
400 T HH
300 - Y
200 I - HHHH ;
100 ’_‘—“_‘— - h T } : /
0 T]HHWWHW
= ™
o o
[+
— ™

1990 =

1991 (=

[ B B A T LY m g D " Iﬂ' oWk Mo -
T A= = = T R e
oo 3 S O o O = = (=] S == espéce absente ou non chassée
W R - = N R ™~ R ™~ R ™~ R L attribution mais pas de réalisation

1-10
11-25
26 - 50
51-100

Saisons cynégétiques

[ (RN

Source : Réseau Ongulés Sawages ONCFS/FNC/FDC.

Source : Réseau Ongulés Sauwvages ONCFS/FNC/FDC
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animals have been shot (from Sakwdrieux& Baboiron 2012).



Recent casual observations have also been reported from the Netherlands (Hilversum)
(www.waarneming.nl and Luxembourg (S. Célina, comm. pers.). The origin of those specimen is
unknown.

2.1.3 Introduction in Belgium

Specify what are the potential international introduction pathways mediated by human, the frequency of
introduction and the number of individuals that are likely to be released in Europe and in Belgium. Consider
potential for natural colonisation from neighbouring areas where the species is established and compare with the
risk of introduction by the human-mediated pathways. In case of plant or animal species kept in captivity, assess
risk for organism escape to the wild (unintended habitats).

Herds of sika deer established in Europe originate either from accidental escapes from deer
parks/farms or from deliberate introductions into the wild as a game species (Retsaehl2003,
Genovesi &Putman 2006). Old introductions often originate from intentional releases from deer
parks (e.g. in Denmark, Hungary, France, Poland and Switzerland)wanéerecent introductions

are mainly the result of accidental escapes from captivilg.g. enclosure fallen into disrepair or
broken by snow) (Bartos 2009, Sakatdrieuxet al.2009). Sika deer is still commonly reared in deer
parks in Europe. According to the ISIS (International Species Information System) website, there are
29 zoological gardens inubpe keeping several hundred specimen of various subspecies (listed as:
Cervus nippon, C. n. nippon, C. n. dybowskii, C. n. hortulorum, C. n. pseudoaxis, and C. n).taiouanus
In addition, the number of deer farms and hobby parks, where captive sika lafeed, is also
constantly in growth in Europe; sika found in those parks are frequently intercrossed with red deer,
sometimes deliberately for trophy improvement (Bartos 2009). As a consequence, a lot of new small
free-ranging populations have been repodteand propagule pressure has considerably increased
during recent years in Europe (Matuszewski 1988, Eick 1995a, Bartos 2009Arkiatix et al.

2009).

An undetermined number of zoological gardens, deer parks and deer farms are established in
Belgium ad neighbouring areas, from which escapes may occur. In Belgium for example, sika deer
destined to hobby parks as ornamental species have been imported several times from Ireland and
Germany ; the largest importation counted more or less 60 animals in @0@enaerde 2003, pers.
comm. in Bartos 2009). On the other hand, this species seems not to be reared in Belgium for meat
production. As a result, deer farming should not be considered as a major pathway for introduction
in the country.

On top of that, inmigrants may also colonise Belgium on the long term from established populations
in neighbouring countries, namely from Germany and France where extensive populations already
occur and progressively expand.


http://www.waarneming.nl/

ENTRY IN BELGIUM

Casual observations of sika deer were reported from different localities in Belgium during recent
years but establishment is considered as unlikely so far. The most probable pathway of sika deer
entry in Belgium is the accidental/deliberated releases ofdimiduals from deer parks and,
secondarily, the natural spread of individuals from neighbouring countries.

2.1.4 Establishment capacity and endangered area

Provide a short description of life-history and reproduction traits of the organism that should be compared with
those of their closest native relatives (A). Specify which are the optimal and limiting climatic (B), habitat (C) and
food (D) requirements for organism survival, growth and reproduction both in its native and introduced ranges.
When present in Belgium, specify agents (predators, parasites, diseases, etc.) that are likely to control population
development (E). For species absent from Belgium, identify the probability for future establishment (F) and the
area most suitable for species establishment (endangered area) (G) depending if climatic, habitat and food
conditions found in Belgium are considered as optimal, suboptimal or inadequate for the establishment of a
reproductively viable population. The endangered area may be the whole country or part of it where ecological
factors favour the establishment of the organism (consider the spatial distribution of preferred habitats). For non-
native species already established, mention if they are well adapted to the eco-climatic conditions found in
Belgium (F), where they easily form self-sustaining populations, and which areas in Belgium are still available for
future colonisation (G).

A/ Lifecycle and reproduction

Life expectancy of sika deer in captivity is on average 15 to 18 years. Both males and females reach
reproductive maturity at 1618 months (Nowak 1991). Sika deer are polygamous, and a male can
have a herd of 12 females during the rutting season. Gendralurope, sika deer breed during the

fall (September to November), and give birth to 1 calf, occasionally 2, between April and June, after a
gestation period of approximately 30 weeks; twins are however more frequently observed in
nutritious environments It has a high reproductive rate, with a conception rate 0f98% and an

adult pregnancy rate of 8800%, with most hinds breeding successfully for the first time as yearlings
(Feldhamer 1980, Nowak 1991, Genovesi & Putman 2006, Harris 2008,6Daish009).

In comparison, the red deer* has a lower fertility rate: its conception rate is approximately 85% and
pregnancy rates is-80% for yearlings, 390% for 2.5 yearsld cows, and 5200% for cows older
than 3 years. Calf production typically deebnafter 7.5 yearsld (Peek 2003, Gordon 2004, Innes
2011). Females give also birth to one calf (Hudstoal. 1991, Chadwickt al. 1996, Wisdom & Cook
2000, Hudson & Haigh 2002, Raedekal.2002, Peek 2003).

Sika deer may exhibiiramatic increase btheir populationsfollowing introduction, colonization of

new areas or release from harvesting. During thecalbed irruptive events, their populations can
increase rapidly to reachlacal density exceeding 50 or even 100 individuals per kilometre squa

In its native range, population dynamics is characterized by repeated irruptions and crashes with no
associated decline in carrying capacity; peak density is determined by ddap#ydent resource



limitation through interaction with winter climate (Kagt al. 2004, Kajet al. 2009, Uncet al. 2009,

Kajiet al. 2010). After a lag phase expanding over several decades, a strong population increase has
also been reported to occur during the last deeadn the British Isles, due to a high reproduction
rate. There, no clear evidence for any densigpendent reduction in fecundity has been observed

with recorded densities up to 35 individuals per square kilometre (Swanson & Putman 2009).

However, somderal populations of sika deavent extinct or remain localised and do not disperse
beyond their point of introduction (Austria, Poland and some populations in &@etin); this
seems to be the case when feral population were established with small ewsmdof founder
individuals and were not hybridised with red deer* (R. Putman, pers. comm.).

B/ Climatic requirements

In its native range, sika deer are mainly found on-evation plains and surrounding hills, from the
tropical jungles of Vietnam torbad-leaved deciduous forests of Far East Russia and northern Japan.
Climate varies from tropical in the south to cold and snowy winters in the north (McCullough 2009).
Tropical (A) and warm temperate (C) climates (12° to 46° N) are preferred by sikasjeeially

I NBl & ¢gKSNB &y 26 120 enf andhSeaisyiolrée sieErénthis &ailable (Genovesi

& Putman 2006). In Northern Japan, a high mortality of sika fawns is reported during the first winter
because their mobility is restricted in tlemow and their fat reserves are insufficient to resist to the
cold (Takatsuki 2006, Takatsuki 2009a). Lengn warm winters are known to have favoured the

recent increase of population size and range expansion in Japan (Miura & Tokida 2009).

The speciess widely established in the Cfb climate zone (Kop@emger classification) and in the
Atlantic Central, Atlantic North and Continental zones (Metzger classification) in Europe (Genovesi &
Putman 2006, Bartos 2009, Swanson & Putman 2008g low snowfalk and mild winter
temperatures are likely to induce a high survival rate and favour establishment in Western Europe

C/ Habitat preferencés

In its native range, sika deer inhabitswéde range of forest typeswith a preference for early
successiorstages over mature woodlandsLike with roe deerGapreolus capreolysn Europe, it
thrives in forests with a mix of different vegetation and succession typés. A & 'y G SR3ISE
meets life requirements from different kinds of habitatsthey are eqally dependent on forest
cover to evade enemies and on open areas with high quality forage. It is also found in prime
agricultural and developmental lands for humans, but those habitats are clearly less preferred than
forested areas (Nowak 199Genovesi &Putman 2006, Smith & Xie 200Bakatsuki 2009a, Mc
Cullough 2009).

ZhNE YA &Y Qa estddlishla €elus®ining opulation under Atlantic temperate conditions (Cfb Képpeiyer
climate type) should be considered, with a focus on its potential to survive cold periods during the wintertime (e.g. plant
hardiness) and to reproduce takingaraccount the limited amount of heat available during the summertime.

3 Including host plant, soil conditions and other abiotic factors where appropriate.



In Europe, its preferred habitat ideciduous or mixed woodlands on acidic soils with dense
undergrowth, including coniferous plantations with clearings or adjacent heath and open ground
Scotland, commercial conifer forestry is its preferred habitdbwever, this species is highly
adaptable, which finally allosvit to also establish in a variety of open habitats such as estuarine
reedbeds, freshwater marshes, grasslands and heatlslairdm the sea level up to 1800 meters.
Neverthelesst appears to bealwaysdependent on some presence of woodland coaed seems
less able to adapt to completely treeless conditions than red deer (Nowak 1991, Milohelet al.
1999, Harriset al. 1995, Genovesi & Putman 200®Vittenberget al. 2006, Peresponaet al. 2009,
Swanson & Putman 2008cevedcet al.2010).

D/ Food habit

In their native range, sika deer ahéghly adaptable herbivores and are anatomically adapted to
grazing as welbs browsing more selectivejyfood composition is highly variable and depends on
resource availability, vegetation type and climatic conditions. The northern sika deer living in cool
temperate zone are grazers feeding predominantly on dwarf bamboos, goésisirand other
roughage and poorly digestible foods. The southern deer are dependent on fruits and other more
nutritious foods. When facing food shortages, they consume dead leaves, bark, and even
underground parts of plants (Hofman 1988 & 1989, Taka208®9a).

As in its native range, diet composition of sika deer in Europe is highly variable according to-the site
resources (Feldhamer 1988owak 1991). Their diet is most often constituted of graminoids, forbs,
shrubs, twigs, tree foliage, fruits, fungnd agricultural crops without significant reliance on any
particular food source (Feldhamer 1988Bgnovesi & Putman 2006arris 2008, GB NeNMative
Species Secretariat 2011).

E/ Control agents

No predator present in Belgium is likely to have a sigecéfint impact on the population growth rate

of sika deer(e.g. absence of the wol€anis lupus(Latham 1999, Perriet al. 2006). It means that
densities may rise until very high levels before being possibly limited by the availability of food
resources (Btman et al. 1996). In some year however, it cannot be excluded that foxes may play a
NREES Ay fAYAOGAY3I LRLIzZE FGA2Y INRSIK NFGS GKNRIAK
invasion histories of sika deer in habitats already occupied by othgulate species in British Isles,
Germany and North America show that competition is unlikely to prevent its establishment or even
slow down population expansion (Putman & Sharma 1987, Bartos 2009, Feldhamer & Demarais
2009). In European fremnging populdons, sika mortality is largely restricted to noatural causes

such as deliberate culling by man and collision with vehicles (Laghain1998, Pére£sponaet al

2009).

4 . .
For animal species only.



In Europe, sika deer can be infected by numerous endemic wildlife diseasepasasites like
bluetongue virusfoot-andmouth disease virus, louping 111 virus, malignant catarrhal fever virus,
bovine tuberculosis, sarcoptic mandengwormsElaphostrongyluspp. andDictyocaulusspp, liver

fluke and ticks(Reid 1992, Haigkt al. 2002, Gortazaret al. 2006, Béhmet al. 2007, Linderet al.

2010). In Poland, Drozdz (1963) found that some sika deer had lost their typical parasites as the
Asiatic nematodeAshworthiussidemj but were infected by 12 native deer parasites. Although
several of those diseases are often fatal infections among farmed deer, feral sika populations do not
seem to suffer very much from them and usually show a high resistance to infection @adim
2006).The successful invasion of the Britissles and Cemtl Europe by the sika deeand the good

health status of its feral populationsuggest thatit is only poorly affected byEuropean diseases

and parasites.

F/ Establishment capacity in Belgium

Cervus nippopresents a suite of lifhistory traits typical of successful invasive deer species such as
a large native range with high local abundance, a gregarious behaviour, a wide habitat and diet
breadth, a long life span, an early sexual maturity and numerotgsion histories outside its native
range (Putman 2009, Fautley 2012). Due to its great adaptability, sika deer has proved to be an
extremely successful coloniser of European forest habitats, where it is well established and
population number and size amegularly increasing (e.g. PérEsponaet al. 2009). Woodlands of
Belgium provide optimal climatic, habitat and trophic conditions for the establishment of this
ungulate, including conifer forest plantations. The good survival rate of isolated escapedesik
observed in Belgium and neighbouring areas confirms this assertion (Bartos 20@8son &
Putman 200%.

G/ Endangered areas in Belgium

All the wooded areas found iBelgiumconsist in an optimal habitat for the development of the sika
deer, whereit could form dense populationg.he best conditions are likely to be encountered in the
Ardenne district as it shows similar eclimatic conditions (e.g. large areas of conifer plantations on
acidic soils) as those found in Scotland, where sika reatdghspopulation densities (Chadwiekal.
1996, Acevedet al. 2010). Its establishment capacity by hybridization may also be facilitated in this
district thanks to the presence of numerous red deer*. On the other hand, sikaadedikely tobe
much les abundant inrvoodlanddeprived areass found inthe Brabant, inthe Handrianand in the
Maritime districtsin Belgium.

Strong impacts due to overgrazing (see impact section) are likely to occur following sika
establishment in acidic forest habitatsedthlands and wetlands situated near woodland edges,
especially in the Kempen and the Ardenne districts.

The identification of suitable habitat patches for sika in the Netherlands and surrounding countries

has been recently performed using the landscam®logy model LARCH, considering that habitat
preferences by sika and red* deer are rather similar (Groot Bruindetirgk 2003, Lammertsmat



al. 2012). Four districts were identified as optimal for its establishment in Belgium (figure 5):
Kempen, MeusgArdenne and Lorraine
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Figure5: results of habitat suitability analysis for sika deer calculated by the LARCH mod&VP is
minimum viable population (95% probability of survival over a period ofy®@ds with zero immigration) gy
populationis a large local population in a network that is persistent assuming one immigrant per gener
The red dots indicate established population in Germ@rammertsmeet al.2012).

Establishment capacity in the Belgian geographic districts:

Districts n Belgium Environmental conditions for species
establishment

Maritime Suboptimal

Flandrian Suboptimal

Brabant Suboptimal

Kempen Optimal

Meuse Optimal

Ardenne Optimal

Lorraine Optimal

® For each district, choose one of the following optiomgtimal, suloptimal or inadequate.



ESTABLISHMENT CAPACITY AND ENDANGERED AREAS IN BELGIUM

Providing that enough founder individuals are encountered, the sika deer is likely to establish
easily selfsustaining populations in most of Belgium because appropriated climatic conditions,
habitats and food are encountered and native natural enemies attideases are unlikely to affect
very much its fitness. High population densities are likely to occur in Kempen and in the Southern
part of the country.

2.1.5 Dispersion capacity

Specify what is the rate of dispersal once the species is released or disperses into a new area. When available,
data on mean expansion rate in introduced territories can be specified. For natural dispersion, provide information
about frequency and range of long-distance movements (i.e. species capacity to colonise remote areas) and
potential barriers for spread, both in native and in introduced areas, and specify if the species is considered as
rather sedentary or mobile. For human-assisted dispersion, specify the likelihood and the frequency of intentional
and accidental movements, considering especially the transport to areas from which the species may easily
colonise unintended habitats with a high conservation value.

A/ Natural spread

Dispersal distances

Sika deer populations have been characterized as rather sedentary in Asia, although some
populations perform largscale seasonal migrations between summer and winter home ranges
depending on factors such as the amount and the variability of snowfall lena@vailability of high
guality food. In Hokkaido island, Japamigration distance averages 35 kilometres and may exceed
100 km for some individualsMoreover, sika deer are excellent swimmers and can travel through 12
kilometres by swimming in the seaeiBg migrant or not, sika deer usually exhibite fidelity to
seasonal home ranges (Feldhamer 1980, Igot.2009).

Sika deer may travel long distances in its introduced range, although no clear seasonal migration
pattern has been described. Dispiens is usually initiated by autumn lofttistance movements of

males. In Japan and USA, movement distances by males ranged from 5 to 30 km. However, in Poland
and Russiasolitary juvenile males have been recorded to travel long distascg to 160 kmbefore
establishing in new areas, sometimes 10 years before hinds were also observed (Matuszewski &
Sumin’ski 1984, Bartos 2009, Kalb 2010, Agetstrah2011).

Expansion rates

In its introduced range, sika deer may exhibitapid range expansion, estimatetb 3 to 5 km per
yearwhere a continuous, suitable habitat for colonization is present (e.g. coniferous plantations and
woodland corridors) (Ratcliffe 1987, Harisal. 1995, Putman 2000, Ward 2005, Swanson & Putman
2009, Nentwiget al.2010). In Britai and Irelandthe mean expansion rate of sika deer was about 5

7 % per yeaduring the last decades (Ward 2005, Watdl. 2008, Cardert al. 2011). However, in
some areas with fragmented forest landscapes and obstacles to dispersion like roads and urba



settlements, spread is relatively slow with long periods of no movement and local density increase
before sudden irruption from this source (Putman 2000, Livingstone 2001, Swanson & Putman 2009).

B/ Human assistance

The strong expansion rate and theepence of frequent outlying records of sika (in a patchy way and
discontinuous distribution) in Europe suggest th@nslocationsand secondary releasesf animals

by man have an important role in its invasion dynamics (Ward 2005, Catdah 2011). Asan
example,a lot of new escapefrom deer parks have been documented from France during the two
last decades, leading to a strong increase in the number ofrkeging populations (Sau#&ndrieux

et al.2009, Hurel 2011).

DISPERSAL CAPACITY

The sika deer can easily spread naturally beyond introduction points and has a moderate range
expansion capacity (5 km per year) providing that suitable wooded habitats are present in the
landscape. This rate of expansion is likely to be locally enhanced eessult of human translocation
and illegal introduction into the wild.

2.2 EFFECTS OF ESTABLISHMENT

Consider the potential of the non-native organism to cause direct and indirect environmental, economic and social
damage as a result of establishment. Information should be obtained from areas where the pest occurs naturally
or has been introduced, preferably within Belgium and neighbouring areas or in other areas with similar eco-
climatic conditions. Compare this information with the situation in the risk analysis area. Invasion histories
concerning comparable organisms can usefully be considered. The magnitude of those effects should be also
compared with those caused by their closest native relatives.

Detrimental impacts of sika deer are directly linked to owvabundance (see lifecycle and
reproduction). Sika population outbreaks have been reported ifferént parts of their range,
causing strong environmental and economic damage that far exceeds the impacts of comparable
deer in other parts of the world (McCullough 2009, Putreaal.2011).

2.2.1 Environmental impacts

Specify if competition, predation (or herbivory), pathogen pollution and genetic effects is likely to cause a strong,
widespread and persistent decline of the populations of native species and if those mechanisms are likely to
affect common or threatened species. Document also the effects (intensity, frequency and persistency) the non-
native species may have on habitat peculiarities and ecosystem functions, including physical modification of the
habitat, change to nutrient cycling and availability, alteration of natural successions and disruption of trophic and
mutualistic interactions. Specify what kind of ecosystems are especially at risk.

A/ Competition
Exotic ungulateave notco-evolved with theindigenous species, and as such may have overlapping

niches which result in copetition. There is indeed obvious potential for competition between exotic
and native deer species in Western Europe as they overlap in habitat preferences and in use of food



plants. In addition, ungulate densities in managed forests largely exceed thase ih the remnants

of natural forests in Europe, up to levels where dendiéypendent effects are likely to occur (Latham
1999, Swanson & Putman 2009). Two kinds of competition have to be considered here: the resource
competition whereby deer compete fdood and space, and the interference competition, whereby
deer socially interact in a negative way and reduce fitness of another species (Latham 1999).

Concerning resource competition, sika deer are generally described as better competitors for food
than native deer species because of their flexibility, their anatomical and behavioural features
allowing them to overcome severe environmental conditions and to make supplies of energy with
food of poor quality by easily breaking down fibrous food, and thapacity to rapidly exhaust and
reduce the quality of feeding resources (Hofmann 1988, Takatsuki 1988, Hofmann 1989, Latham
1999, Bartos 2009, Feldhamer & Demarais 2009). Interference competition occurs as well since sika
deer are quite aggressive and datgrant toward other deer species, even larger ones like red deer,
and has the capacity to chase them from feeding sites (Hofmann 1988, Takatsuki 1988, Hofmann
1989, Bartos 2009, Feldhamer & Demarais 2009). There is also the possibility of mate competition
with red deer* (see the hybridization section) (Swanson & Putman 2009).

Anecdotal observations, correlative studies and spatial segregation suggest that native deer species
may decline in forests invaded by sika deer, e.g. roe deapieolus capreolisin United Kingdom
(Danilkin 1996) and Russia (Markovkin 1999), red déervus elaphys in Poland (Dzieciolowski
1979), in Germany (Gebhardt 1996) and in the United Kingdom (ChaelinatKl996, PereEspona

et al. 2009), fallow deer@ama dama in We$ Bohemian area, Czech Republic (Bartos 2009) and
white-tailed deer Qdocoileus virginianjisn Maryland, USA (Keiper 1985, Feldhamer & Demarais
2009).

However, outcompetition of sika by fallow deer has also been reported from Germany (Bartos 2009).
Ina recent study, Acevedgt al.(2010) compared the general favourability values for the occurrence
of sika with those of the native roe* and red* deer in Great Britain and concluded that sika are weak
competitors and are not expected to displace nativedes since in areas were they are coincident,
sika favourability always remains below that of the native deer.

In fact, results from the scientific literature are rather contradictorythere is noclear evidence of
outcompetition of native ungulates by sikand this has never been unequivocally demonstratdd.
cannot be excluded thatnterspecific interactions may lead tahe local decline of native deer
species butthey seem unlikely to cause largescale speciesdisplacement (McKelvey 1959,
Dzieciolowski 197%eldhamei& Armstrong1993 Chadwiclket al. 1996 Swanson & Putman 2009).

B/ Herbivory
In its native range, continuous grazing and browsing of sika deer have a marked effect on forest
structure and understorey compositiokVith deer densities between 5 and 20 animals per kilometre

square, the forest is characterized by simple vertical structure with poor shrub layer and tree
regeneration and a dense herb layer (e.g. dwarf bamboo). At higher densities, deer induce



irreversble changes on the vegetation; browsing, batkpping and tree decline are commonly
observed and large gaps appear within the forest; tall grass drastically decreases to near extinction
and is replaced by bare ground areas and plant communities dominlbyedghort grass and
unpalatable or invasive plant species. The short gfagsia japonicés especially favoured in these
conditions as it is very resistant to overgrazing, strongly attractive to sika deer and produces deer
dispersed seedd.ocal extincton of endangered plant species has been documented in national
parks and nature reserves in Japalue to longterm overpopulation of the sika deefKajiet al.

2009 and 2010, Takatsuki 2009a, 2009b, 2009c, Takatsuki & Ito 2009, étkalsi2i011). Sika is for
example responsible of a strong decline of the vegetation diversity in subalpine Betula forests in
Central Japan, where it favours the local decline of thdnerable Polemonium caeruleum
(subspeciegezoensgvarietynipponicun), a red list plant species (Nagaite 2012).
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In Europe, sika deer can reach higher local densities than red deer* and can induce strong
vegetation damagedue to overgrazing As observed in its native range, it can cause significant and
persistent modification in vegetation structure and coosftion of seminatural woodlands,
heathlands and wetlands (Diat al. 2005, Hannaforekt al. 2006, Genovesi & Putman 2006, Pegin

al. 2006, Bartos 2009, SwansonP&tman 2009). Overgrazing by sika deer induces the local decline
of numerous plant species in Ireland and United Kingdom, inclU8iiagtina anglican salt marshes
(Hannafordet al. 2006), and many forest plant species llkex aquifolium*, Hedera hefixLonicera
periclymenum®*, Luzula sylvatica*, Rubus fruticosus*, Taxus baceatd®v/accinium myrtillus in
woodlands. Chronic heavy grazing by sika deer in those habitats inhibits the natural regeneration of
most tree species except a few unpalatable spedikeFagus sylvaticaand the alienRhododendron
ponticumand favours the canopy dominance of lelied trees established before the advent of
high grazing pressure (Kelly 2002, Staesl. 2004, Perriret al.2006 and 2011).

Longterm sika deer rclusion experiments performed in Japan and in United Kingdom showed that
fencing rapidly benefits competitive, graziagnsitive ground flora and tree seedlings, but that total
grazing exclusion may result in declines in vegetation diversity in thetésngas it leads to the
dominance of a few plant species that gradually outcompete herbaceous woodland specialist species



(Kelly 2000Nomiyaet al. 2002, Kumaet al. 2006,Mc Evoyet al. 2006,Perrinet al. 2006 and 2011,
Cooper & McCann 2011

In conclusionherbivore pressure by sika deer mafyect the future population growth of perennial

plants and is known to cause the local extinction of less frequent and vulnerable species while
promoting the development of unpalatable specidsoth in native and introduced rangeSpecies
disappearance due to browsing by the sika deer can strongly affect the plant species pool, and
consequentlylead to homogenization othe vegetation.As it is already the case with native deer,

this impact islikely to be much more intensive towards the poor vegetation established on acidic
soils; however, it is likely to be more drastic due to sikeause of the frequent irruptive events in its
population dynamics (McCullough 2009, Takatsuki 2009a, Nagaii2g.20

C/ Genetic effects and hybridization

Sika and red deer caneasilyinterbreed and produce fertile hybridalthough they are considered

as separate species. First generation hybrids (F1) show traits of both species, while further
backcrossed hybridare much more difficult to identify in the field. Introgression between red* and
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RussiarChinese border (Stokes al. 2004, Bartos 2009, Pér&sponeet al. 2009).

The phenotypic and the genetic outcomes of hybridization between red* and sika deer is quite
uncertain; maladaptive sika genes might be introduced to red deer populations, alter their ecology
(nutritional ecology for example because of changdsady size and dentition) and cause a reduced
fitness (Hulmeet al. 2009, Senret al. 2010). An additional risk could be that sika deer completely
out-compete red deer*, or that the two specignerge in an invasive and vigorous hybrid swarm
which persistsridefinitely as a separate entity (PéfEsponeet al. 2009, McDevittet al. 2009 Senn

et al.2010).

Hybridization cases have been reported in Europe, both in captivity and in the wild, in Ireland and the
United Kingdom (Harrington 1973, Lowe & Gardiner 1975, Ratetifié 1992, Putman & Hunt 1994,
Abernethy 1994, Goodmaet al.m ¢ b ¢ Zet ab ZD06] Pembertoret al. 2006, McDevitet al. 2009,

Seen & Pemberton 2009), Czech Republic (Bati@d. 1981, Bartos & Zirovnicky 1981, Zieiaal.

1990), Germany (Rocholl 1967, Herzog 1987, Gethéd. 1998),Lithuania (Baleisist al. 2002) and
France (Pascadt al.2003).

The observations and genetic evidences suggest that hybridization occurs in Europe more generally
when sika stags mate with red hinds*, which may occur namely after-d@ignce dispersal of
solitary males joining red deer* hesdBartos 2009). As cited below, sika deer can disturb red deer*
rutting when sika males, extremely aggressive in the rut, attack young red stags *and mate with red
hinds* in the presence of red stags* (Matuszewski 1988, PEsgonaet al. 2009). Actually early
generation hybrids (as detected by microsatellites) mostly have red deer* mitochondrial DNA, and
appear soon after first sika stags were seen in the surrounding area (Goagtrahri 999, Swanson

1999, Livingstone 2001, Pembertenal. 2006, Seni& Pemberton, in press).


https://vpn.gw.ulg.ac.be/doi/10.1111/j.1365-2656.2009.01633.x/,DanaInfo=onlinelibrary.wiley.com+full#b38

Even with increased range overlappiimgterbreeding stay in general a rare evenand the rate of
allele introgression is low (10% of individuals hybridizgg)odmanet al. 1999, Diazet al. 2006,
Pembertonet al. 2006,PérezEgponaet al.2009, Senn & Pemberton 20009arderet al. 2011).A few
examples ofextensively hybridized wild populationdwyprid swarms with45% of individuals
hybridized)have however been reported in Ireland and EnglaDuderevolutionary time scales is
difficult to say whether selectiowill maintain some of the species differences through the formation
of a hybrid zone or species reinforcement, but thigndikely to occur without substantial genotypic
and phenotypidntrogression. From a practicpbint of view,the presence of sika ifcuropeis likely

to alter the ecology and appearance of red déefGoodmanet al. 1999, Pembertoret al. 2006,
PérezEsponeet al.2009, Senn & Pemberton 200@ennet al. 2010).

D/ Pathogen pollution

All deer species host a wide range of pathogens. The transmission of new diseases and parasites by
sika deer and other nenative ungulates is commonly cited by resource managers as a significant
concern (Dunn 2009, Feldhamer & Demarais 2009). In additierincreasan abundance as well as

the range expansiomf nonnative deer specieare likely to exacerbatéhe potential forendemic

disease persistence due to the formation of mwlbecies deer assemblages, which may act as
disease reservoirdBdhmet al. 2007)

In Europe,sika deer is responsible for the introduction and the transmission of the Asiatic hon
specific bloodsucking gastrointestinal nematodeAshworthius sidemjito red deer*, roe deer*,
fallow deer, maral der, elk, mouflon, bison andvéstock(Drozdzet al. 2003, Genovesi & Putman
2006, Bohmet al. 2007, Osinskat al. 2010, Kowakt al. 2012). Thigarasiteis known to be more
prevalent, taller in size and present in higher densities than native nematodes that it often displaces
(Droza et al. 2002, Radwaret al. 2010) It hasa high pathogenicity and is responsible of oedema,
hyperaemia, abomasums and duodenum mucosa effusion, chronic diarrhoea, deterioration and
death of young animals (Demiaszkiew#tzal. 2009). The parasite has mdeen reported so far in

the British Isles. On the contrarys dispersion is fast and favoured by the good migration capacity of
the red deer* in continental Europe (Dro@t al. 1998, Demiaszkiewicet al. 2008). It is currently
widespread in Central Europe, with usually a high prevalence and a high infection intensity within the
populations of native deer(Cleva 1990, Ferte 1991, Fered al. 2000 Drozdzet al. 2003,
Demiaszkiewicet al. 2008 Kuzminaet al. 2010 Kowal et al. 2012. In Poland,this roundworm
affects 100 % of the Polish population in the threatened European l&om bonasu@rozdzet al.

2003, Osinskat al. 2010).The negative impacts of this parasite on native deer and bisons are still
difficult to assessNo mass mortality events have been reported so far; however it is very likely
that the pathogenicity is high and may lead to fitness decrease and even death of ani(Ralseet

al. 2000).

As expressed before (2.1.4, E), a lot ofopean diseases and parasites of ungulates may infect sika

deer and could potentially be amplified by it (reservoir function) and spillback to native deer. Some
of them like bovine tuberculosis and sarcoptic mange may even be at threat for wildlife popalati



However, few information is available in the scientific literature about the potential role of sika in
this, butit has clearly the capacity to increase native disease persistence and prevalence due to the
formation of overabundant populationgBéhmet al. 2006, Gortazaet al. 2006 & 2007, Feldhamer

& Demarais 2009, Putmaet al. 2011).

E/ Effects on ecosystem functions

Due to its gregarious behaviour, grazing and browsing activities by sika strongly modify the structure
of forest ecosystems and the natural dynamics of vegetation, both in its native and introduced
ranges. The development of shrubs and young trees is glydnhibited once deer densities exceed

a few individuals per square kilometre, which results in forest with a very simplified vertical
structure. At densities higher than 20 animals per square kilometre, tree decline is often observed
and large gaps appe within the forest, without any tree regeneration (Swanson & Putman 2009,
Takatsuki 2009a & 2009c, Akashal.2011).

Other kind of impacts on ecosystem functions have been documented like the production of damage
due to trampling and soil erosion, both in forests and open habitats (moorlands, upland bogs and salt
marshes). Degradation of water quality has been also deruad in creeks and streams (Weleh

al. 2001, Kelly 2002, Genovesi & Putman 2006, Swanson & Putman 2009¢ePal2011). In Japan,

even a low density of sika deer in subalpine area has led to the destruction of rhizomes of
Menyanthes trifoliatagrowing along channels in mires and in a net decrease of water flow and
damage to other marsh plants (Takatsuki 2009a). A potential effect on nitrogen cycle has also been
suggested (Hobbs 1996).

At last, the modification of vegetation structure and composittogether with soil trampling due to

sika deer overabundance is known to cause cascading effects and affect forest animal populations,
namely grouneddweller invertebrates, groundand shrubnesting birds, small rodents and their
predators (Gill 1992, Fell 2001, Cétét al. 2004, Miyashitaet al. 2004, Gill & Fuller 2007, Takatsuki
2009a, Seki & Koganezawa 2012).

ENVIRONMENTAL IMPACTS

It is very likely that the establishment of sika deer in Belgium will result in an increase of the
biomass and densityof deer per hectare and will produce strong negative impacts on native
vegetation through overgrazing, especially on acidic soils. It could also cause the local decline of
native deer species, favour disease transmission to native ungulates and inducensite
hybridization with the red deer*. During irruptive events, a degradation of ecosystems is also
expected to occur locally (alteration of vegetation, inhibition of tree regeneration, soil trampling,
etc.).



2.2.2 Other impacts

A/ Economic impacts

Describe the expected or observed direct costs of the introduced species on sectorial activities (e.g. damages to
crops, forests, livestock, aquaculture, tourism or infrastructures).

The recent increase of sika population in Japan caused considerable damages. In Hokkaido island for
example,agricultural and forest damagencreasedas the range of sika deer expandedardage to
agricultural crops and forests by sika deer remained at llbxels from the miel950s through the
mid-1970s, but hadlramatically increased to negrR nillion Japanese yefiPY) by 1990 and to over

5 million JPY by 199&ajiet al.2010) (see figure 7).
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So far, agricultural damages were mainly reported from the sika native rangjés known to cause
significant damages to pasture and sugartsdée Japan, representing 50% and 12 % of total damage,
respectively (Unet al.2009). Agricultural damages are directly proportional to deer abundance and
are more pronounced near forest margins, especially nearby conifer plantation areas wherein little
food is available for deer (Sakata al. 2009). Significant damages to arable crops, root crops and
grasslands were also reported to occur locally in the British Isles, but without causing a significant
economic problem on a regional or a national scRlerézEsponeet al.2009, Putmaret al.2011).

Sika deer may also cause considerable damage to commercial fordepecially in coniferous
plantations) both in its native and introduced ranges that usually exceed those of European
ungulates. The economisignificance of such damage may be locally very considerable, especially in
young plantations. Damages are caused through browsing much as red deer* in similar contexts, that
may result in the elimination of tree seedlings and saplings and in the faifuirest regeneration.

For example, a formal assessment of the extent of damage caused by sika in commercial forestry in
Wicklow, Ireland, showed that between 22% and 76% of newly planted trees were found to have had
their leading shoots damaged. Matutieees may also suffer severe damage through ksripping in
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particular trees during the rufLowe 1994, Chadwickt al. 1996, Putman & Moore 1998White &
Harris2002, McCullough 2009, Swanson & Putman 2009, Takatsuki 2@808ajnage to commercial



forestry (e.g. elimination of tree regeneration) is likely to occur once deer exceed 4 individuals per
kilometer square, a density that sika may easily exceed (Puétnain2011).

Due to taxonomic proximity of sika deer with domestic livestock (cattle, sheep and goats), they share
a considerable number of multihost bacterial, viral and parasitic diseases. Some like bluetongue
virus, foot-and-mouth disease virus, malignt catarrhal fever virusr bovine tuberculosisnay have

a drastic economic impact. Both captive and feral sika populations may act as a reservoir for them,
with an increasing risk of persistence and transmission to livestock in overabundance and
aggregaibn situations Reid 1992, Haigét al. 2002,Béhmet al. 2006 & 2007, Gortazaat al. 2006 &

2007, Feldhamer & Demarais 2009, Lindeal.2010, Putmaret al.2011).

Other kind of economic impacts have been reported, namely collision between deer and motor
vehicles and trophy value reduction of hybridized red deer* (Ratcliffe 1989, Chadivatk1996,
Putman & Moore 1998, Pérdzsponaet al. 2009).

Outbreak of sikanay also cause extensive indirect costs for the reduction of damages to ecosystems.
For example, 2.5 high net fences have been erected over 2,200 km to exclude sika deer from
agricultural fields to reduce crop damage on Hokkaido island, which represeatssaderable cost
(Unoet al. 2009). The cost of culling by professional hunters and government agencies to reduce
population density may also be very significant (Pétsponaet al. 2009, Kajet al. 2010, Carderet

al. 2011).

B/ Social impacts

Describe the expected or observed effects of the introduced species on human health and well-being, recreation
activities and aesthetic values
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wellbeing. The establishmewf freeliving sika deer populations may induce social impacts through

the increase of zoonotic risks (e.g. tlorne diseases) (Gortazar al. 2006, Bohnet al. 2007) and of

the risk of deetvehicle collisions (Langbein & Putman 2006, R&sonaet al. 2009). On the other

hand, some positive impact may be caused by sika establishment due to appearance of new hunting
species; bwever, there is little or no quantitative information available on the economic value of

this (Putman 200%



STAGE 3 : RI$IANAGEMENT

The decision to be made in the risk management process will be based on the information collected during the
two preceding stages, e.g. reason for initiating the process, estimation of probability of introduction and evaluation
of potential consequences of introduction in Belgium. If the risk is found to be unacceptable, then possible
preventive and control actions should be identified to mitigate the impact of the non-native organism and reduce
the risk below an acceptable level. Specify the efficiency of potential measures for risk reduction.

3.1 RELATIVE IMPORTANCE OF PATHWAYS FOR INVASIVE SPECIES ENTRY IN BELGIUM

The relative importance of intentional and unintentional introduction pathways mediated by human activities
should be compared with the natural spread of the organism. Make use e.g. of information used to answer to
question 2.1.3.

An unknown number of sika ateept in captivity today in Belgium (mainly in private hobby parks),
from where they are occasionally reported to escape, as also observed in neighbouring countries (see
e.g. Pere£sponaet al. 2009). Deliberate releases or accidental escapes from deerkgaare
considered as the most probable invasion pathways of this species in Belgium.

Sika entry and establishment in suitable Belgian districts through the expansion of feral populations
found in neighbouring countries is another potential route of inwas The closest large feral
populations are located in Méhnesee, Germany, and in Rambouillet, Paris, at a distance exceeding
200 km from the Belgian border (figure 5). A natural colonisation of Belgium is unlikely to occur in
the coming years due to thaige distance to be travelled, the limited spatial connectivity and the
current active control measures performed against sika in Germany and France (Lammetrama
2012).

3.2 PREVENTIVE ACTIONS

Which preventive measures have been identified to reduce the risk of introduction of the organism? Do they
reduce the risk to an acceptable level and are they considered as cost-effective? Specify if the proposed
measures have undesirable social or environmental consequences. Consider especially (i) the restrictions on
importation and trade and (ii) the use of specific holding conditions and effect of prohibition of organism
introduction into the wild.

(i) Prohibition of organism importation, trade and holding

To date, a general wildlife management strategpeégdedin continental Europe to avoid new sika
introductions and to limit population increase where it is already established (Bartos 2009eGenn
al. 2010, Carderet al. 2011, Kelleet al.2011). As advised by PérEsponaet al. (2009) and Carden

et al (2011), both voluntary releases and accidental escapes et areas should be strongly
avoided and avoiding those escapes should be considered as the best option to reduce the
environmental and economic risks by this speci®rne option to reduce relases and escapes is to
restrict importation and holding of sika in deer parks

(if) Use of specific holding conditions and effect of prohibition of organism introduction into the wild



In Belgium, the sika deer is not considered as a game spettieanbe reared and transported only

for meat production or ornamental purposegseee.g. the royal decree on animal welfare and the
regional regulation orenvironmental permits)Those activities deserve to be strongly limited in the

F dzii dzZNB R dzS ty ® easily pscaeifror® enclbsédiareas, establish feral populations and
cause adverse environmental impacts (Genovesi & Putman 2006, Pembartain 2006, Bartos
2009, PéreEsponaet al. 2009). A withdrawal of the sika deer fromthe short positive listof
mammal specieshat are allowed to be hold by private owners in Belgium (Royal Decre€"aful$
2009)is strongly recommended to comply with criteria listed in article 2, 81er, 3° of this regul#tion
farming for meat production is considered asl@sirable goal, environmental permits should impose
strict holding conditions to avoid any animal escape.

While prevention of escapes from deer parks cannot be guarantdwssl,risk of escape and
successful establishment may however be reduced through deguate fencing, the installation of
deer parks far away from woodlands, the holding of a low number of individuals per enclosure, the
sterilization of captive populationgwhere possible) the obligation to rapidly report any escape,
the frequent inspecton of deer parks by public authorities and the preparation of emergency plans
to remove escapeefCarderet al.2011, Lammertsmat al.2012).

The intentional and unlawful releases of sika are the most challenging to detect, monitor and control.
In Europe their frequency is supposed to decrease with time in Europe thanks to legislation,
penalties and awarenessisingabout the potential consequences of illegal releases (Bartos 2009,
Swanson & Putman 2009). Belgiaagional nature conservation legislatiostrictly prohibits
intentional release of sika deer into the wild as for other ar@tive speciesin spite of current legal
instruments, those events cannot be completely prevent@the use of ear tagging system for
importing and holding sika deer andsasiated penalties when tagged animals are found in the wild
could be used as a good incentive to reduce both intentional and accidental relgeaeenet al.

2011, Ward & Lees 2011).

3.3 CONTROL AND ERADICATION ACTIONS

Which management measures have been identified to reduce the risk of introduction of the organism? Do they
reduce the risk to an acceptable level and are they considered as cost-effective? Specify if the proposed
measures have undesirable social or environmental consequences. Consider especially the following questions.

(i) Can the species be easily detected at early stages of invasion (early detection)?

New areas are generally colonized by young sika males, which are often observed roaming together
with red deer* and may establish new hybrid populations after mating with red Higdgos 2003

In many instances detection of those animals might prove practically or economically impos#ible
large forest areas of Southern Belgiudue to their secreive and nocturnal behavioand potential
confusions with red deer* In those conditions, ti means that early detection is only possible
through the rapid reporting of escapes followed by an active and intensive surveillance program
using e.g. trail cameraat bait points (Pembertonet al. 2006, Rowcliffet al. 2008, Pére£sponaet

al. 2009, Swanson& Putman 2009 However, detection may be facilitated in the Northern part of


https://vpn.gw.ulg.ac.be/doi/10.1111/j.1365-2907.2010.00170.x/,DanaInfo=onlinelibrary.wiley.com+full#b6

the country because of absence of red deer* and the presence of a dense network of field observers
(J. Casaepers. comn).

At higher densities, sika deer can be detected, and populations estimated, indirectly by a routine
monitoring of damagesof forestry, agriculture and/or conservation habitatand a correct damage
attribution to responsible species by a sungpact assessment methodologlyutman 2009, Putman

& Watson 2009%.

(ii) Are they some best practices available for organism local ex@ain®

The main population management means for sika deer is possible by coordinated shooting (Genovesi
& Putman 2006, PéreZsponeet al. 2009). An efficient alternative could also be individual captures
by traps or devices (Genovesi & Putman 2006).

Asyoung sika males disperse first,selective culling of these pioneering stags should be a good
recommendation to avoid range expansion of sika defeom those regions where the species is
present in established local populatiorBaftos 2009McDevittet al. 2009 PérezEsponaet al. 2009,
Swanson & Putman 20DHowever, sika is usually considered as very hard to cull becaudsghf
alertness, preference for dense forest habitats and propensity to change its behaviour in response
to culling pressurgBartos 2009, PéreEsponeet al. 2009, Senret al.2010).

(iif) Do eradication and control actions cause undesirable consequencesitarget species and on
ecosystem services?

A great vigilance and a selective culling are required in areas where habitat overlaps occur between
sika and other deer species, as red deer for example. In the contrary, culling actions designed to
reducesika populations may certainly impact ntargeted ungulatesRérezEsponaet al. 2009).

(iv) Could the species be effectively eradicated at early stage of invasion?

Local control and eradication efforts of sika have to be deployed at the beginning of invasion before
the species starts to spread; the feasibility of extirpation is usually corsides very low when they

are already abundant in an area. Although it is known that heavy culling of sika may lead to a strong
reduction of their local densityno example of successfidika eradication has been found in the
scientific literatureand thisgoal is often considered as extremely difficult to rea¢@enovesi 2005,
Wittenberget al.2006, PéreEsponaet al. 2009,Swanson & Putman 2009

However, early eradication seems to be a reasonable goal to achieve in some conditions, e.g. in areas
deprived of red deer. Exaples of eradication of red deer in Flanders show that quick resporase

resultin quick eradicationvhen willingness is presefd. Casaepers. comn).

Sika is neither a protected species argame species in Belgium. In Wallonia, culling by hunters,
private owners and foresters is allowed during the whole year, providing that a hunting permit is
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hold (see e.g. the ministerial guideline n°2688 on the control of -native animal species in
Wallonia).

(v) If widely widespread, can the species be easily contained in a given area or limited under an
acceptable population level?

If extirpation is not possible, the population should be managed as far as possible to avoid further
damage to foresy ard other valued habitats and to contain it away from red degopulations.
However, hunting of sika deemhere extensive populations are foundoth in native and
introduced ranges has proved to be largely insufficient to avoid further expansion towandgisable
habitats and to reduce population densities, despite considerable efforts directed towards this
objective. Better results may however be achieved through a strong coordination of culling actions
undertaken by professional or recreational hunt@P&rezEsponeet al. 2009, Kajet al.2010, Carden

et al.2011, Putman com. pers.

Some mitigation technigues have been tested to exclude sika deer from vulnerable areas like
chemical repellents, ultrasounds, exploders, pyrotechnics or spotligfuaever, those techniques

do not produce effective results. Chemical and immunocontraceptive methods are on the way to be
explored to control fertility (Genovesi & Putman 2006).
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La CiEi est chargée depuis novembre 2009
coordonner les actions visant dimiter les
dommages causés par les espéces invasives
Wallonie. Ses activités se fondent s
I'engagement du Gouvernement wallon a prével
l'installation de nouvelles espéces invasives et
lutter contre celles dont la prolifération pos
probleme

http://biodiversite.wallonie.be/invasives
Email : invasives@spw.wallonie.be
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