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EU CHAPPEAU

QUESTION

RESPONSE

1. In how many EU member states has this species been recorded? List
them.

Austria, Bulgaria, Denmark, Estonia, Finland, Germany, Italy, Hungary, Latvia,
Lithuania, Netherlands, Poland, Romania, Slovakia, Sweden, France; Czech
Republic; Belgium; Slovenia.

During the last decade, a further range expansion of racoon dog into Mediterranean
areas has been shown by road-killed individuals: 2008 in Southern Spain (ANSE,
2010).

2. In how many EU member states has this species currently
established populations? List them.

Established in the Bulgaria, Czech Republic, Estonia, Finland, Germany, Hungary,
Latvia, Lithuania, Poland, Romania, Slovakia (Baiwy et al. 2013), Sweden,
Denmark (Dahl et al. 2013), France (Léger, 2008). The species is recorded also in
Austria, Italy and the Netherlands, though sometime with few records (Kauhala and
Winter 2006)

3. In how many EU member states has this species shown signs of
invasiveness? List them.

In accordance to Kowalczyk (2014), in some areas (e.g. in Finland, Baltic
countries), N. procyonoides is the most common carnivore. It is widespread and
common in Finland, Poland, Latvia, Lithuania, Estonia and Germany. The species is
rare, but with an increase in numbers in Sweden and Denmark. It occurs also in
Czech Republic, Slovakia, Hungary, Bulgaria and Romania. It is sporadically seen
in Austria, France, Netherlands, (first breeding observed in 2005, R. Andersen, pers.
com.(In NOBANIS), Slovenia (MitchellJones et al. 1999, Kauhala and Saeki
2004a). Some raccoon dogs have also been seen in the eastern Alps in ltaly (P.
Genovesi, in press).

4. In which EU Biogeographic areas could this species establish?

According to the range in the native area and the present distribution in Europe the
specie could establish viable population in the Continental, Atlantic, Boreal and
Pannonian biogeographich areas. In the native range N. procyonoides is present also
in warm areas with dry summer, therefore an establishment in Mediterranean
habitats could not be excluded; in fact the species is present in some areas in
Macedonia and Spain.

5. In how many EU Member States could this species establish in the

Probably all or most EU-countries; Austria, Bulgaria, Croatia, Cyprus, Greece,
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Ireland, Luxembourg, Malta, Portugal, Great Britain, Denmark, Estonia, Finland,
Germany, ltaly, Hungary, Latvia, Lithuania, Netherlands, Poland, Romania,
Slovakia, Sweden, France; Czech Republic; Belgium, Slovenia, Spain, UK.

future [given current climate] (including those where it is already
established)? List them.

6. In how many EU member states could this species become invasive | In most of the European countries
in the future [given current climate] (where it is not already
established)?
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SECTION A - Organism Information and Screening

Stage 1. Organism Information

RESPONSE
[chose one entry, delete all others]

COMMENT

1. Identify the organism. Is it clearly a single
taxonomic entity and can it be adequately
distinguished from other entities of the same rank?

Nyctereutes procyonoides (Gray, 1834)

Yes, this species can be adequately distinguished
from other entities of the same rank in Europe. (In
Japan, Nyctereutes viverrinus is a similar species.)

2. If not a single taxonomic entity, can it be NA

redefined? (if necessary use the response box to

re-define the organism and carry on)

3. Does a relevant earlier risk assessment exist? No A Risk Assessment has been conducted in Belgium

(give details of any previous risk assessment)

and The Netherlands and the result was that the
species has high potential of establishment and
dispersal in those countries.

In Belgium, according to ISEIA protocol, the
raccoon dog receives a score of 9 and falls in
category B1, representing a ‘moderate
environmental risk’.

The risk-assessment produced in Netherland
(Mulder 2011) report the ISEIA score (B1-9) but
applied also and Australian risk assessment
procedure. According to this procedure, the
raccoon dog in Europe received the following
values for the three risk scores: 0 (not dangerous),
13 (extreme establishment risk) and 14 (moderate
pest risk). Combining these scores according to the
rules of the model, results in threat category
‘'extreme' for the raccoon dog. This result differs
from the outcome of the ISEIA protocol. The
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reason behind this discrepancy is, that the
Australian model more strongly focuses on the risk
of an exotic species arriving in the country and
establishing a population. The raccoon dog scores
13 of the 14 possible points on this aspect: it is
certain to arrive in the Netherlands and to establish
a population here. The ISEIA protocol is originally
designed only for the species already established in
Europe.

4. If there is an earlier risk assessment is it still
entirely valid, or only partly valid?

No

They only consider single countries.

5. Where is the organism native?

China; Japan; Korea, Democratic People's
Republic of; Korea, Republic of; Mongolia;
Russian Federation (Amur, Central European
Russia - Introduced, Chita, East European Russia)
(Kauhala & Saeki 2008).

Japanese raccoon dogs should be classified as
separate species: Nyctereutes viverrinus (Kim et
al. 2015).

6. What is the global distribution of the organism
(excluding Europe)?

Native:

China; (Japan); Korea, Democratic People's
Republic of Korea, Republic of Mongolia; Viet
Nam, Russian Federation (Amur ja Ussuri
regions),

Introduced (subspecies N. p. ussuriensis):
Asia:

Transcaucasia, North Caucasus, Abkhazia,
Astrakhan, Southern Ossetia, Karatalinia,
Kazakhstan, Kirgizia, Chita, Khabarovsk

European Russia: Leningrad, Novgorod, Kalinin
and Ryazan provinces, Pskov, Kola Peninsula,
Karelian Isthmus, Archangel. Other European
countries (excluding EU):Belarus;; Moldova;
Norway; Switzerland; Ukraine
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Present - origin uncertain:

Uzbekistan
(Kauhala & Saeki 2008).
7. What is the distribution of the organism in Austria, Belarus, Belgium, Bulgaria, Czech, | The raccoon dog quickly colonized new areas after

Europe?

Denmark, Estonia, Finland, France, Germany,
Italy, Hungary, Latvia, Lithuania, Moldova,
Netherlands, Norway, Poland, Western Russia,
Romania, Slovakia, Sweden, Switzerland and
Ukraine

being introduced to the European part of the
former Soviet Union. Today it is widespread in
Northern and Eastern Europe and is still spreading
in Central Europe. Features behind its success
include its adaptability, high reproductive
potential, omnivory, hibernation in northern areas,
multiple introductions with > 9000 individuals
from different localities, and tendency to wander
enabling gene flow between populations (Kauhala
& Kowalczyk 2011).

8. Is the organism known to be invasive (i.e. to
threaten organisms, habitats or ecosystems)
anywhere in the world?

Yes. It is vector of diseases and parasites.

It was listed in the top 100 most damaging invasive
species by the DAISIE project
(http://www.europe-
aliens.org/speciesTheWorst.do).

Raccoon dogs have been reported to cause
severe damage to waterfowl colonies (Kauhala
1996a; Kull et al 2001; Kowalczyk 2014).
Raccoon dogs may become a threat to bird and
frog populations, particularly on islands
(Kauhala 1996a). However, some predator
removal experiment show no effect on
waterfowl or contrasting results (Kauhala,
2004; Véaénanen et al., 2007)

Birds eaten by raccoon dogs are mainly
passerines (Kauhala, 2009; Sutor et al., 2010).
They are more important for raccoon dogs
when voles are scarce than during vole peak
population times (lvanova, 1962; Judin, 1977;
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Kobylinska, 1996).” Kauhala & Kowalczyk
(2011 and references therein). Both adult frogs
and tadpoles are easy prey for raccoon dogs
and this may cause a decline in frog
populations, especially on islands and in other
fragmented or isolated areas (Kauhala and
Auniola, 2001; Sutor et al., 2010). Frogs were
scarce in the diet of raccoon dogs in the outer
archipelago in southern Finland, although they
occurred commonly in the diet on the
mainland (Kauhala and Auniola, 2001).

The raccoon dog is a very important vector of
rabies, sarcoptic mange, trichinellosis and
Echinococcus multilocularis. The Raccoon
dog is one of the main vector of rabies in
Europe. In the 1990s in Poland, Lithuania,
Latvia and Estonia, from 7 to 16% of all rabies
cases were found in raccoon dogs. In Estonia,
>50% of wildlife rabies cases were found in
raccoon dogs in 2004. In 1999-2004 in Poland
over 700 raccoon dogs (i.e. 8 % of all cases)
with rabies were recorded. During rabies
epizootic in Finland in late 1980s, 77% of the
cases identified were in raccoon dogs
(Westerling 1991). This is no doubt the most
severe consequence of the colonization of this
alien species in Europe. Despite a relatively short
period since its invasion into Denmark, raccoon
dogs examined harbored a broad range of
parasites, of which several are of zoonotic
importance. The minute P. summa detected in the
present study have never before been found in
raccoon dogs in Europe or in foxes in Denmark

7
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(Nafi Solaiman Al-Sabi et al. 2013)

Echinococcus multilocularis is the infective agent
of alveolar echinococcosis, which is an emerging
infectious disease with a high mortality rate in
humans. The prevalence found in raccoon dogs are
usually lower than that of red fox in the same area,
however, considering that the raccoon dog is
becoming increasingly widespread and is already
abundant in several countries in Europe, the role of
the species must be taken seriosly when assessing
the E. multilocularis related risks to public health
(Laurimaa et al. 2015, Schwarz et al 2011). Sutor
et al (2014) hypothesize that the raccoon dog may,
in addition to the red fox as the main definitive
host, increase the risk for humans to bhecome
exposed to E. multilocularis.

Biological characteristics of the raccoon dog make
this carnivore an ideal host and vector for a variety
of pathogens (Sutor et al. 2014).

9. Describe any known socio-economic benefits of
the organism in the risk assessment area.

The raccoon dog was imported for fur-farming.
While the species is still commonly farmed for fur
in Finland, raccoon dogs are no longer farmed in
Sweden (Kauhala & Saeki, 2008) or Hungary,
where the last fur farm was closed in 1995
(Kauhala & Saeki, 2008).

According to Fur Europe :

Nyctereutes procyonoides are farmed in Finland
and Poland. The majority of the farms are in
Finland.

Key figures (2015): Farms in Finland: 94 farms;
Farms in Poland: 34 farms. Number of animals:
24.328 (males 8.522, cubs 147.696). Sales value
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(Saga Furs): 14.155.617 Euros

Employment in connection to finnraccoon farms: It
is difficult to give an exact number of employment
as it is not only the farmer and his/her employees
that are involved in the farming process. In
addition, related industries such as feed kitchens,
production of equipment for the farms, auction
employees when the skins are sold etc. that should
be accounted when talking about the amount.

The numbers above only include the farmers that
are members of the national breeders’ associations,
but only a small number of farms are not registered
with the breeders’ associations.

The production cost for the farmer is around 80
€/skin (11,2 mill. € annually)
- the feed cost/skin is somewhat over 40 €, i.e.
a bit more than half of the total production
cost.
(in average 125 kg feed/skin produced &
350 €/ton of feed). The turnover for the
feed industry is about 5,6 mill. € annually.
- About 100.000 animals are vaccinated
against parvovirus enteritis yearly. The
turnover for vaccines is approximately
40.000 € in total annually.
- The pelting of Finn raccoon is performed
both on the farms and in pelting centers.
The cost for pelting the production of Finn
raccoon pelts is about 1,25 mill. €
annually. (140 000 animals &4 9 €).
- The labor costs on the farm per Finn raccoon
breeding female is 2,5 h * 17 €/h =42,50 €.
Salary for the farmer is included.
The average auction price for the Finn raccoon
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skins has been around 120 € during the recent
years. The sales in total has brought in
approximately 16,8 mill. € annually.

10
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SECTION B — Detailed assessment

PROBABILITY OF ENTRY

Important instructions:

e Entry is the introduction of an organism into Europe. Not to be confused with spread, the movement of an organism within Europe.
e For organisms which are already present in Europe, only complete the entry section for current active pathways of entry or if relevant potential future
pathways. The entry section need not be completed for organisms which have entered in the past and have no current pathways of entry.

QUESTION

RESPONSE
[chose one entry,
delete all others]

CONFIDENCE
[chose one
entry, delete all
others]

COMMENT

1.1. How many active pathways are relevant to the
potential entry of this organism?

(If there are no active pathways or potential future
pathways respond N/A and move to the Establishment
section)

few

high

The raccoon dog may expand in Europe following two
main pathways: the natural spread from areas where the
species is already established poses the most significant
risk of expansion. In the period from 1935 to 1984 the
raccoon dog colonised 1.4 million km2 of Europe by
secondary expansion (Nowak 1984).

The raccoon dog is still sold and moved all over Europe
therefore there is a risk of escape or release from
captivity.

The raccoon dog is one species that was sold and moved
all over Europe. Nowadays the pet trade in Europe is
more occasional, though still present. It is unknown and
probably unlikely however, that raccoon dogs are
imported from outside Europe. Most likely the trade
takes place within Europe.

1.2. List relevant pathways through which the organism
could enter. Where possible give detail about the specific

[escape or release
from captivity

In eastern parts of its invaded range there were several
intentional introductions. From these starting points the

11
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origins and end points of the pathways.

For each pathway answer questions 1.3 to 1.10 (copy and
paste additional rows at the end of this section as
necessary).

/Spread]

raccoon dog migrated westwards into new areas. In
some regions animals escaped from fur farms (Kauhala
and Winter, 2006).

Nowadays natural spread from areas where the species
is already established poses the most significant risk of
expansion. Also transport as pets is possible.

Pathway name:

[ inset pathway name here ]

1.3. Is entry along this pathway intentional (e.g. the
organism is imported for trade) or accidental (the
organism is a contaminant of imported goods)?

(If intentional, only answer questions 1.4, 1.9, 1.10, 1.11)

1.4. How likely is it that large numbers of the organism
will travel along this pathway from the point(s) of origin
over the course of one year?

Subnote: In your comment discuss how likely the
organism is to get onto the pathway in the first place.

1.5. How likely is the organism to survive during passage
along the pathway (excluding management practices that
would kill the organism)?

Subnote: In your comment consider whether the organism
could multiply along the pathway.

1.6. How likely is the organism to survive existing
management practices during passage along the pathway?

1.7. How likely is the organism to enter Europe
undetected?

1.8. How likely is the organism to arrive during the

12
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months of the year most appropriate for establishment?

1.9. How likely is the organism to be able to transfer from
the pathway to a suitable habitat or host?

1.10. Estimate the overall likelihood of entry into Europe
based on this pathway?

End of pathway assessment, repeat as necessary.

1.11. Estimate the overall likelihood of entry into Europe
based on all pathways (comment on the key issues that
lead to this conclusion).

13
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PROBABILITY OF ESTABLISHMENT

Important instructions:
¢ For organisms which are already well established in Europe, only complete questions 1.15 and 1.21 then move onto the spread section. If uncertain,
check with the Non-native Species Secretariat.

QUESTION RESPONSE CONFIDENCE | COMMENT

1.12. How likely is it that the organism will be able to
establish in Europe based on the similarity between
climatic conditions in Europe and the organism’s current
distribution?

1.13. How likely is it that the organism will be able to
establish in Europe based on the similarity between other
abiotic conditions in Europe and the organism’s current
distribution?

1.14. How likely is it that the organism will become
established in protected conditions (in which the
environment is artificially maintained, such as wildlife
parks, glasshouses, aquaculture facilities, terraria,
zoological gardens) in Europe?

Subnote: gardens are not considered protected conditions

1.15. How widespread are habitats or species necessary widespread high Based on Kauhala and Winter (2006):
for the survival, development and multiplication of the Native (EUNIS code)
organism in Europe? B: Coastal habitats, G: Woodland and forest

habitats and other wooded land, I: Regularly or
recently cultivated agricultural, horticultural and
domestic habitats, X8: Rural mosaics, consisting
of woods, hedges, pastures and crops, J:
Constructed, industrial and other artificial habitats.

14
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Habitat occupied in invaded range (EUNIS code)
C3: Littoral zone of inland surface waterbodies, D:
Mire, bog and fen habitats; E: Grassland and tall
forb habitats, F4: Temperate shrub heathland, G:
Woodland and forest habitats and other wooded
land, I: Regularly or recently cultivated
agricultural, horticultural and domestic habitats,
X8: Rural mosaics, consisting of woods, hedges,
pastures and crops.

Raccoon dogs often live near water and prefer
moist forests with abundant undergrowth. The
habitat is dependent on food availability, in
autumn especially fruits and berries.

Most of Europe can be classified as suitable for the
species, where the raccoon dog will survive,
reproduce and expand (Kauhala & Kowalczyk,
2011). Only limited are are unsuitable for the
specie (e.g. mountain range in the Nordic
countries, Alpine habitats), but such habitats will
however be utilised as corridors for spread (Melis
et al. 2007). In suitable habitats the raccoon dog
will reach densities far higher than the natural
predator community of similar size (red fox,
badger) combined (Kauhala 2006). In habitat
highly suitable (rich wetlands) the raccoon dog
density can become extremely high; up to 200
raccoon dogs were killed annually per 10 Km? in a
Finnish experiment 2002-2005 (Vaananen et al.
2007).

Northern range is limited by annual mean
temperature below 0°C, a snow cover of 800mm,
the duration of the snow cover of 175 days and
length of growing season of 135 days (Lavrov
1971, Helle & Kauhala 1991). Until the late XXth

15
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century the species range to the north was up to
Oulu in northern Finland. Only a few single
animals were sporadically found in northern
Sweden and Norway (Melis et al. 2007). The
climate has however changed the last 20-30 years
(SMHI). In Northern Sweden the mean annual
temperature have become several degrees higher
and now exceeds the temperature limit for
population establishment. In 2006 the first
reproduction was found in Northern Sweden.
Raccoon dogs, also reproductions, are today found
also in the far north of Sweden, Norway and
Finland (Dahl et al. 2013).

The further south in Europe we go, the more
optimal the habitat get for the raccoon dog which
mean high reproduction and extremely high
population densities, especially in wetland areas.

1.16. If the organism requires another species for critical
stages in its life cycle then how likely is the organism to
become associated with such species in Europe?

1.17. How likely is it that establishment will occur despite
competition from existing species in Europe?

1.18. How likely is it that establishment will occur despite
predators, parasites or pathogens already present in
Europe?

1.19. How likely is the organism to establish despite
existing management practices in Europe?

1.20. How likely are management practices in Europe to
facilitate establishment?

16
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1.21. How likely is it that biological properties of the likely medium The raccoon dog is highly adaptable to habitat,
organism would allow it to survive eradication campaigns climate and food resources and expands their
in Europe? range when possible. Features behind its success

include high reproductive potential (mean 8-10, up
to 16 pups), omnivory, hibernation in northern
areas, and tendency to wander enabling gene flow
between populations. (Kauhala & Kowalczyk,
2011). The diet of raccoon dogs varies between
areas and seasons, according to the availability of
different food sources.

The raccoon dog produces a relatively large litter,
larger than expected for a medium-sized carnivore
species (Kauhala, 1996b). It usually consists of 6
to 9 pups, with a recorded maximum of 16 pups. In
the original range average litter size varies from
7.2 - 9.8 pups (Judin, 1977, cited by Ansorge &
Stiebling, 2001). Raccoon dogs reach sexual
maturity at the age of 10 months (Helle & Kauhala
1995, Kowalczyk et al. 2009). Sixty-six percent of
one-year old individuals give birth, and the
proportion of reproducing females is higher in
older females (78% at 2 years, 88% at 3 years,
84% at 4 years and 93% thereafter). Although
productivity of 1-year-old females is lowest (5.7
pups/female), they produce a large proportion of
pups in the population due to their high numbers.
Racoon dogs also have a high tendency to wander
far. The mean dispersal distances of juvenile
raccoon dogs in southern Finland were estimated
to 14-19 km but some individuals may wander as
far as 50-70 km, even 145 km, from the marking
place (Kauhala et al. 1993b, Kauhala & Helle
1994, Kauhala et al. 2006).

17
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Their combination of favourable circumstances,
efficient breeding system and flexible behaviour
make very difficult eradication campaign.

The species may adapt to eradication campaigns to
some extent by density dependent fecundity if the
resources increases due to lower population
density, and by increasing dispersal rate and
distance when the population density get smaller
(Kowalczyk 2014).

A LIFE09 NAT/SE/000344 project (Management
of the invasive Raccoon Dog (Nyctereutes
procyonoides) in the north-European countries)
shown that it is possible to reduce the population
and keep it low in large areas, useful for example
for vulnerable wetlands. (Dahl et al 2010, 2015).
The raccoon dog is highly monogamous (Kauhala
et al. 1998) which makes the use of sterilised Judas
animals very effective to find animals (Dahl et al
2010, 2013). Its omnivorous food choice makes
the raccoon dog very easy to find by baiting and to
capture with traps and dogs. In Sweden and
northern Finland the raccoon dog population is
showing obvious decreases in population size due
to the management and the Swedish population is
today kept enclosed at a low level in Northern
Sweden.

1.22. How likely are the biological characteristics of the
organism to facilitate its establishment?

18
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1.23. How likely is the capacity to spread of the organism
to facilitate its establishment?

1.24. How likely is the adaptability of the organism to
facilitate its establishment?

1.25. How likely is it that the organism could establish
despite low genetic diversity in the founder population?

1.26. Based on the history of invasion by this organism
elsewhere in the world, how likely is to establish in
Europe? (If possible, specify the instances in the
comments box.)

1.27. If the organism does not establish, then how likely is
it that transient populations will continue to occur?

Subnote: Red-eared Terrapin, a species which cannot re-
produce in GB but is established because of continual
release, is an example of a transient species.

1.28. Estimate the overall likelihood of establishment
(mention any key issues in the comment box).

19
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PROBABILITY OF SPREAD

Important notes:

e Spread is defined as the expansion of the geographical distribution of a pest within an area.

QUESTION

RESPONSE

CONFIDENCE

COMMENT

2.1. How important is the expected spread of this
organism in Europe by natural means? (Please list and
comment on the mechanisms for natural spread.)

major

high

The raccoon dog is one of the most successful alien
carnivores in Europe (Kauhala & Kowalczyk, 2011).
It has spread rapidly into many European countries
after being introduced by Russians during the first
half of the 20th century (e.g., Lavrov, 1971; Lever,
1985; Helle and Kauhala, 1991).

There are trends of range expansion towards South
and Western Europe. It is expected that the raccoon
dog will expand its range in the already invaded
countries very quickly (Kauhala and Winter, 2006).
Their combination of favourable circumstances,
efficient breeding system and flexible behaviour is
very likely to have supported the expansion of the
species in Central Europe and will most probably
continue to do so in the future (Zoller and Drygala,
2013).

The northern limit of the raccoon dog’s distribution is
determined by climate. It can live in areas where the
mean annual temperature is above 0°C, the thickness
of snow cover is < 80 cm, the snow cover lasts < 175
days and the length of the growing season for plants is
at least 135 days (Lavrov, 1971). Today the northern
limit of its permanent distribution lies at the Arctic
Circle (Helle and Kauhala, 1991). Raccoon dogs will
possibly widen their distribution area northwards due
to climate change. Increased spring precipitation in
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the form of snow at higher latitudes may, however,
compensate for the effect of global warming (Melis et
al., 2010).

Further range expansion towards Southern and
Western Europe has already begun (Kauhala &
Kowalczyk, 2011).

2.2. How important is the expected spread of this moderate medium If kept in captivity (private detention by amateurs,

organism in Europe by human assistance? (Please list and zoo or fur farm), accidental escape will only occur

comment on the mechanisms for human-assisted spread.) due to owner negligence, which has however, already
been reported to occur in neighbouring countries
(Stier 2006).

Fur farms are still active in Finland, but the security at
these sites is considered good, although nothing is
100%. In this case the largest threat probably comes
from people trying to release the animals out of
ethical aspects.

Passive transport by humans could happen
(http://www.expressen.se/gt/tvattbjornar-hittade-i-
goteborgs-hamn/), but is considered unlikely. This
way of spread is probably less likely, or less common,
compared to the other possibilities.

2.3. Within Europe, how difficult would it be to contain difficult high N. procyonoides is difficult to eradicate when it has
the organism? colonised an area. It has a tendency to increase its
litter size (up to 16; Helle and Kauhala, 1995) when
the population is under heavy hunting pressure.
Furthermore, if the hunting pressure is high in one
area and the population temporarily declines,
juveniles will wander into the area from adjacent
areas and the population will recover within a few
months.

Difficult but not impossible. Especially for countries
where it is still absent or exist at low densities it is
possible to decrease and contain the population. In
Sweden, Finland, Denmark and Norway the raccoon
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dog is since 2008 contained in Northern Sweden and
on Jylland (Dahl et al. 2013, Svenska Jagareforbundet
2015). On the Finnish side of the Torne river the
population is kept at very low densities to ease the
work in Sweden (Alhainen, 2015). This Nordic area is
almost the size of the rest of the EU countries. It will
however be a greater challenge in central Europe
since most countries have land locked borders to
several other countries which is not the case in the
Nordic countries. To succeed it is important that the
countries work together in a common management
framework such as in Sweden, Finland, Denmark and
Norway. These countries demonstrate methods, tools
and a successful example how to manage the raccoon
dog in the LIFEO9 NAT/SE/000344. The project have
shown that it is possible to reduce the population and
keep it low in large areas, useful for example for
vulnerable  wetlands. The project developed
population models which show that without its
efforts, raccoon dog population would be significantly
larger than at present.

2.4. Based on the answers to questions on the potential for | [Most of Europe] high All of Europe apart from the high alps in central

establishment and spread in Europe, define the area Europe and Nordic alpine mountains.

endangered by the organism.

2.5. What proportion (%) of the area/habitat suitable for 10-33 medium Considering the biogeographic areas suitable for the

establishment (i.e. those parts of Europe were the species species (Continental, Atlantic, Boreal and Pannonian

could establish), if any, has already been colonised by the and possibly Mediterranean) and the present

organism? distribution (see map in DAISIE) about 30-40 of the
area suitable for establishment has already been
colonised by the raccoon dog.

2.6. What proportion (%) of the area/habitat suitable for 10-33 high Baiwy et al. (2013) indicates in the Risk Analysis

establishment, if any, do you expect to have been invaded

done for Belgium that the raccoon dog can easily
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by the organism five years from now (including any
current presence)?

spread over long distances and has the capacity to
colonize the Belgian territory in one decade only. It
has a very high linear expansion rate, contained
between 20 and 40 km per year.

The species is spreading in many countries, but
considering the extend of the area already occupied,

in five year the increase in range would be limited.

2.7. What other timeframe (in years) would be appropriate | 20 medium The species is spreading in many countries and in two

to estimate any significant further spread of the organism decades it can be assumed that localized populations

in Europe? (Please comment on why this timeframe is could cover large areas.

chosen.) In northern Sweden models of the invading
population show that the population would increase
from 100 animals to over 10000 animals in 15 years
time (Dahl et al. 2013).

2.8. In this timeframe what proportion (%) of the 33-67 medium The species is spreading in many countries and in two

endangered area/habitat (including any currently occupied decades it can be assumed that localized populations

areas/habitats) is likely to have been invaded by this could cover large areas.

organism?

2.9. Estimate the overall potential for future spread for rapidly medium The raccoon dog quickly colonized new areas after

this organism in Europe (using the comment box to
indicate any key issues).

being introduced to the European part of the former
Soviet Union. Today it is widespread in Northern and
Eastern Europe and is still spreading in Central
Europe. Features behind its success include its
adaptability, high reproductive potential, omnivory,
hibernation in northern areas, multiple introductions
with > 9000 individuals from different localities, and
tendency to wander enabling gene flow between
populations (Kauhala & Kowalczyk, 2011).

There are trends of further range expansion towards
South and Western Europe. It is expected that the
raccoon dog will expand its range in the already
invaded countries very quickly (Kauhala and Winter,
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2006). From the first observation in the eastern part of
the country in 1955 it took only 15 years for the
raccoon dog to spread and establish all over Poland
(Kauhala & Kowalczyk, 2011).

Their combination of favourable circumstances,
efficient breeding system and flexible behaviour is
very likely to have supported the expansion of the
species in Central Europe and will most probably
continue to do so in the future (Zoller and Drygala,
2013).
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PROBABILITY OF IMPACT

Important instructions:

o When assessing potential future impacts, climate change should not be taken into account. This is done in later questions at the end of the assessment.
o Where one type of impact may affect another (e.g. disease may also cause economic impact) the assessor should try to separate the effects (e.g. in this
case note the economic impact of disease in the response and comments of the disease question, but do not include them in the economic section).

e Note questions 2.10-2.14 relate to economic impact and 2.15-2.21 to environmental impact. Each set of questions starts with the impact elsewhere in
the world, then considers impacts in Europe separating known impacts to date (i.e. past and current impacts) from potential future impacts. Key words

are in bold for emphasis.

QUESTION

RESPONSE

CONFIDENCE

COMMENTS

2.10. How great is the economic loss caused by the
organism within its existing geographic range, including
the cost of any current management?

major

medium

The raccoon dog is not known to cause much economic
loss in its native area, although information is scarce
(Kauhala and Saeki 2004, Karlsson 2013).

Keuttunen (2009) evaluated a cost of 0.43 million/year
for control of Nyctereutes procyonoides for Lithuania
and Sweden extrapolated to 0.92 million/year for
Europe. However, in other cases it was not possible to
separate cost of Nyctereutes procyonoides and other
species control: 0.03 million/year control Mustela
vision/ Nyctereutes procyonoides, 0.07 for a pool of
species

Local agricultural damages are sometimes reported,
especially in maize exploitations and in commercial
crops of low hanging fruits (strawberries, blueberries,
blackberries, etc.) but outcome is probably not
significant (G.O.N. 2005, Mulder 2011, Rauel 2011).
Raccoon dog do not climb easily, which implies that it
doesn’t predate on pets or poultry (Mulder 2011).

On the other hand, preventive and curative measures
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that have to be taken to prevent the expansion of
diseases and parasites transmitted by raccoon dog can
lead to considerable costs, especially for rabies control,
but also emergence of Trichinella ssp. amongst pigs
(Pannwitz et al. 2010).

2.11. How great is the economic cost of the organism
currently in Europe excluding management costs (include
any past costs in your response)?

major

medium

Disease management and prevention constitutes the
largest economic costs to date. Bait vaccinations against
rabies are performed in northeastern Europe, as twice
each year in Finland (Holmala & Kauhala 2006). The
cost for testing and vaccination treatments estimated in
2012 in Finland is around 270,000 EUR, and this
doesn’t include the destruction, disinfection, salaries,
equipments (European Commission 2012). There are
also substantial private costs associated with the rabies
threatment. In Finland private dog owners have to
vaccinate their animals after the last outbrake in the late
eighties, where the raccoon dog was the main vector of
the disease (Westerling 1991, Kauhala & Kowalczyk
2011). Since the vector density have multiplied after the
raccoon dogs arrival in the rest of western and central
Europe, also the rabies control have to be intensified.
To what extent this have been done due to the raccoon
dog is however uncertain.

According to Layman report of LIFEQ9
NAT/SE/000344 in Finland they are today trying to
stop new outbreaks of rabies, which were essentially
found in raccoon dogs in their last outbreak in the late
eighties. The cost of this preventive management in the
form of medicating immigrating predators from Russia
and vaccination of dogs cost approximately one million
Euros per year.

Because the species is an important vector of rabies in
northeastern Europe (Holmala and Kauhala, 2006; In:
CAB International 2012), bait vaccinations were carried
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out, e.g. in Finland twice each year (autumn and
spring). The cost of this is considerable. At present they
are carried out only in autumn.

2.12. How great is the economic cost of the organism major high If the species is established in other areas, damage

likely to be in the future in Europe excluding management reported in point 2.11 could be major. Since available

costs? data are limited there is a high incertitude in these
predictions.

Rabies management is mainly done by either lowering
the vector density to below a threshold value or by bait
vaccination of vectors (Holmala 2009). Adding the
raccoon dog to the vector system will make the situation
much worse, few areas in Europe will in the future be
able to be without rabies control, and where it already
exist the costs will multiply because of the increased
vector density (Holmala & Kauhala 2006). The whole
community of susceptible animals to rabies has to be
taken into consideration in a multi-species model, and
not only in one species model (Holmala 2009).

2.13. How great are the economic costs associated with major medium Keuttunen (2009) evaluated a cost of 0.43 million/year
managing this organism currently in Europe (include any for control of Nyctereutes procyonoides for Lithuania
past costs in your response)? and Sweden extrapolated to 0.92 million/year for

Europe. However, in other cases it was not possible to
separate cost of Nyctereutes procyonoides and other
species control: 0.03 million/year control Mustela
vision/ Nyctereutes procyonoides, 0.07 for a pool of
species

The cost to control an established population of raccoon
dogs for the nine million hectares of wetlands in
Sweden was estimated to be 29.7 million euro per year
(Dahl et al., 2010). Given the close association also to
other habitats, the cost of their control could be much
higher if they expand their range further. Secondly, the
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lack of clear habitat association of dispersing
individuals suggests that there are no typical movement
corridors in which management actions would be
particularly efficient at stopping dispersers. Therefore,
it seems even more important to prevent further
expansion of raccoon dogs, as delaying such actions
will most likely result in considerably higher cost
(Melis et al, 2015). In comparison to data provided by
FurEurope, about total sales in a year (16,8 mill. €), it
seems that public cost may be higher.

As described in NOBANIS
(https://www.nobanis.org/globalassets/speciesinfo/n/ny
ctereutes-procyonoides/nyctereutes_procyonoides-
final.pdf): In Finland, the annual hunting bag varied
between 98,000-172,000 in 1998-2009 (Kauhala and
Saeki 2004a, Finnish Game and Fisheries Research
Institute 2010), c.a. 20,000 in Germany (S. Schwarz,
pers. comm), 6,000-10,000 in Poland (data of Research
Station of Polish Hunting Society in Czempin), 4,000-
5,000 in Estonia, 3,500-4,000 in Lithuania (L.
Baltriinaite, pers. comm), and 2,000 in Latvia. In other
countries raccoon dogs are hunted occasionally. In
Germany about 35000 raccoon dogs were Killed in
2008 (Mulder 2012).

In the Nordic countries a LIFE+ project has been
conducted 2010-2013 with a budget of 5.3 million Euro.
Today the annual cost for this management is
approximately 800.000 Euro in Sweden, 200.000 Euro
in Denmark and 200.000 in Finland.

According to Layman report of  LIFEQ9
NAT/SE/000344 the cost of management (predator
control) of valuable wetlands (bird recruitment areas)
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cost 3.3 Euros annually per hectare, and then the work
has to be done voluntarily.

There is a lack of clear economic data, probably
because a lack funding on wildlife research. Having in
mind the Report of Raccoon Dog management in
Finland for 2015
(https://jagareforbundet.se/globalassets/global/mardhun
dsprojektet/dokument/raccoondog_finland_2015_report
.pdf) and considering only the 100 individuals harvested
this year and the cost items for 2015 of 163.820,38 € we
can make a rough approximation around 1638 € per
raccoon dog harvested. So, comparing to the average
auction price for the Finn raccoon skins that is around
120 € during the recent years, it seems there is a higher
public spending on control that the benefit derived from
the sale of the skin. If the species spread to other
European countries there will be a need for huge budget
to control the species however this can be avoided
limiting its sale and establishing a European action plan
to control the species.

2.14. How great are the economic costs associated with
managing this organism likely to be in the future in
Europe?

major

medium

Very difficult to assess. From the current management
in the Nordic countries as a base probably at least 1
million Euro annually for each country where the
raccoon dog is established or are about to establish. In
the Nordic example only parts of the countries are
managed actively. In large parts of Europe there are
land-locked borders between most countries making the
management more difficult and expensive. On the other
hand, the Nordic raccoon dog project has also
demonstrated that the same management system can be
used for other invasive alien predators as well, such as
the raccoon. This is today done in Sweden and
Denmark, without or with very low extra cost for the

29




EU NON-NATIVE SPECIES RISK ANALYSIS — RISK ASSESSMENT TEMPLATE V1.0

raccoon management (Dahl et al. 2013, 2015, Alhainen
2015). Apart for the management of the species for
protecting the native fauna, rabies management will
also be necessary according to above

2.15. How important is environmental harm caused by the | minor medium The raccoon dog is not known to cause much
organism within its existing geographic range excluding environmental harm in its native area, although
Europe? information is scarce (Kauhala and Saeki 2004,

Karlsson 2013).

The IUCN
(https://portals.iucn.org/library/sites/library/files/docum
ents/Rep-2016-001.pdf) consider within a high
magnitude of impact, meaning irreversible impact on
indigenous wildlife and the wider ecosystem if the
following species are farmed in non-native regions with
weak environmental regulations or no management
plans: North American Mink (Mustela vison), brushtail
possum (Trichosurus vulpecula), coypu (Myocastor
coypus), muskrat (Ondatra zibethicus), raccoon
(Procyon lotor) and raccoon dog (Nyctereutes
procyonoides). Two of the species - possum and coypu
- are listed on the GISD’s ‘100 of the World's Worst

invaders'.
2.16. How important is the impact of the organism on major medium The raccoon dog impacts on native species and
biodiversity (e.g. decline in native species, changes in communities were moderately negative for amphibians,
native species communities, hybridisation) currently in mollusks, rodents, birds, insects, and reptiles, and for
Europe (include any past impact in your response)? transmission of pathogens (Paraité et al., 2011).

Evidences reviewed by Mulder (2011) for Risk
Assessment in The Netherlands. The raccoon dog is an
omnivorous, medium sized predator of which the
ecology shares aspects with several native and non-
native predators: badger, red fox, polecat and American
mink. Since the American mink is a non-native species
itself, and nothing is known about its relations with the
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raccoon dog, the species of interest here are the badger,
the red fox and the polecat. Impact through competition
can be interference competition or resource competition
(Pianka, 1978). Raccoon dogs may be a serious threat
for small isolated populations of amphibians, and
probably also for turtles (Mulder, 2011).

Direct interference of raccoon dogs with badgers seems
to be rare. Only one example was found in the
literature: the remains of a badger cub have been found
in raccoon dog scats in Bialowieza Primeval Forest
(Jedrzejewska & Jedrzejewski, 1998). More often
badgers kill raccoon dog pups (Kowalczyk et al., 2008).
Once an adult raccoon dog was observed which had
died of wounds, inflicted on its back parts by most
probably a badger (Drygala, 2009). Interference with
foxes probably is much more common and both species
occasionally Kill cubs of the other species.

In northeast Germany fox numbers (measured as
number of foxes shot annually) decreased in the first
period after the arrival of the raccoon dog, but this
effect disappeared later (Zoller, 2006). An enhanced
infection rate with sarcoptic mange, which is more
common in raccoon dogs, might have been responsible
for this temporary decline in the fox population.
Drygala (2009) concludes that in Europe competition
between raccoon dog, red fox and badger might take
place, but that it is unlikely that the competition is very
severe, leading to the significant decrease of either of
the species. Raccoon dogs forage while slowly walking,
mostly in dense vegetation. They do not ‘hunt' like
foxes, chasing their prey species. Upon encountering
bird nests, they will eat the eggs and chicks, rarely the
adult breeding bird. However, remains of eggs in
raccoon dog stomachs are rare in diet studies.
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According to most authors, the added impact (on top of
the impact of native predators such as the red fox) of the
raccoon dog on the breeding success of ground nesting
birds will probably be negligible. However, solid
research into the impact of the raccoon dog on its prey
species is still lacking. The predictions in this section
are thus mainly based on expert judgment.

Especially in bird colonies in wetlands (e.g., greylag
goose Anser anser, black-headed gull (Larus
ridibundus) raccoon dogs might have a considerable
impact, destroying many nests in a short time.

For the Netherlands, with its many wetlands in low
lying areas, including many Natura 2000 areas, the most
vulnerable species will probably be the purple heron
Ardea purpurea colonies, the black tern Chlidonias
niger colonies and the solitary bittern Botaurus
stellaris. Although already in most of these wetlands the
red fox has arrived in recent years, the raccoon dog may
pose an added threat because of its greater readiness to
swim. The abovementioned species are possibly at risk
and measures to prevent predation by raccoon dogs may
be necessary in the future. Its preference for amphibians
may lead to local declines of more or less isolated
populations of frogs and possibly newts, for instance in
and around cattle drinking ponds in the dryer east and
south of the Netherlands. Raccoon dogs also forage on
grass snakes Natrix natrix (Drygala, 2009), and might
be a threat to isolated populations of this species as
well. The common practice of protecting amphibians
from being killed on the road in spring, by erecting
fences and catching the animals in buckets during the
night, may in the future attract the unwelcome attention
of raccoon dogs, gathering an easy meal from the
buckets (Puffpaff, 2008).
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As informed by Swedish experts, in a recent and
ongoing study Dahl et al. (in prep) investigates the
effect of the raccoon dog as an egg predator in the north
Swedish archipelago (Dahl et al, unpublished data).
Parts of this archipelago (Haparanda Skargard National
Park) are protected, among other reasons due to its
unique bird fauna, several of which are threatened
(Council Directive 92/43/EEG, 79/409/EEG). Since
2008 more than 50 raccoon dogs has been equipped
with GPS transmitters to be able to follow their
movements in northern Sweden. At least 10 of the
collared raccoon dogs had been moving naturally in the
archipelago during the breeding time of ground nesting
sea birds. Often the raccoon dogs were moving between
islands, swimming quite long distances, lingering on
one island for some week(s), and then moving on to the
next island. In summer of 2015 artificial nests, with
three eggs each, were constructed by natural materials
on two islands, mimicking natural nests and placement
as far as possible (ten nests per island). A game camera
was directed towards each nest during the study to be
able to determine their faith. One GPS collared raccoon
dog was released on each island. Nests were predated
rapidly when raccoon dogs were present on the islands.
After 10 days all but one out of 19 nests were predated
(one camera malfunctioned and this nest was taken out
of the study). In 16 out of 18 cases raccoon dog was the
predator. All but one predated nest were revisited
several times after the nests had been predated. The
raccoon dogs left the study islands and moved to
neighbouring islands after 7 and 9 days respectively,
possibly due to food shortage. When the study was
repeated without raccoon dogs present, only 1 out of 19
nests were predated by natural predators after 20 days,
all other nests were intact. This pilot study found that;
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1. Raccoon dogs move naturally in the archipelago
during the breeding time of ground nesting sea birds,
swimming several km to reach new islands, 2. The
Raccoon dog eats eggs, 3. Even though the use of
dummy nests is far from a perfect method to investigate
egg predation, the raccoon dog is very likely to have an
additive effect on other egg mortality. The size of the
raccoon dog suggests that a sea bird would hardly be
able to protect its nest against it if they can find the nest.
And according to the results the raccoon dogs were
traversing the islands repeatedly until there was very
little left to eat before they moved on to the next island.
Especially for endangered ground nesting sea bird
species such as the Caspian Tern Sterna caspia nesting
on a few islands in the Swedish archipelago the raccoon
dog is a very serious threat if it gets established since
their densities can become extremely high. Also at
present with a very small population of raccoon dog due
to intense management it is very likely that if one single
raccoon dog found its way to the main nesting island
Rddkullen, there would be no reproduction that year.
This still ongoing study will be continued 2016 with
more artificial nests and with natural nests. The
American mink is another invasive alien mammalian
predator that utilise wetlands and archipelagos and
where more studies have been made than for the
raccoon dog. Nordstrom et al. (2003), show that when
the mink was removed from the area the breeding
densities of ringed plover (Charadrius hiaticula), arctic
skua (Stercorarius parasiticus), arctic tern (Sterna
paradisaea) and rock pipit (Anthus petrosus) increased
markedly in the removal areas in comparison to the
control areas. They further showed that two species
already extinct in one of the removal areas, razorbill
(Alca torda) and black guillemot (Cepphus grylle),

34




EU NON-NATIVE SPECIES RISK ANALYSIS — RISK ASSESSMENT TEMPLATE V1.0

returned to breed in the area (Nordstrom et al. 2003).
The raccoon dog is as good, or even a better swimmer
than the mink. It is further much larger and thus will be
difficult for the birds to drive away from the nest. And
even if the raccoon dog is temporarily driven away, the
ongoing study in the Swedish archipelago show that
they will revisit most nests several times (Dahl et al. in

prep.).

In an ongoing study Dahl and Ahlen (2016) are
investigating; 1. How and when raccoon dog move in
the archipelago of northern Sweden, 2. If raccoon dogs
arriving to an island will find hidden nests and eat the
eqgs, 3. If egg predation by raccoon dog is additive or
compensatory to predation from natural predators. In
summer of 2015, 20 artificial nests were constructed on
two islands. One GPS collared raccoon dog was
released on each island. A game camera was directed
towards each nest during the study to be able to
determine their faith. After 9 days all but one nest were
predated when raccoon dogs were present on the
islands. In 16 cases raccoon dog was the predator.
When the study was repeated without raccoon dogs
present only 1 nest was predated after 20 days, all other
nests were intact. In summer of 2016 the experiment
will be repeated, both with artificial and natural nests.

2.17. How important is the impact of the organism on
biodiversity likely to be in the future in Europe?

moderate

medium

The raccoon dog is very adaptable to climate and
habitat and will establish over all of Europe if it is not
actively managed (Kowalczyk 2014). The raccoon dog
is already the most common carnivore in Finland and
the Baltic countries (Kowalczyk 2014).

The raccoon dog impacts on native species, particularly
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birds and amphibians, are considered from moderate to
important accordingly to different authors. The
occurrence of birds in the diet increases with latitude,
with a higher consumption in northern Europe (Sutor et
al., 2010). Birds eaten by raccoon dogs are mainly
passerines (Kauhala, 2009; Sutor et al., 2010).
However, it is not known whether this predator have
caused a decline in passerine populations. The impact
on game bird is probably minor; excluding some some
area in Finland, where waterfowl or grouse remains
were found only 0-5% of the feces or stomachs
(Kauhala, 2009). Raccoon dog probably consumed
many of the non-passerine birds as carcasses (Novikov,
1962; Barbu, 1972; Woloch and Rozenko, 2007;
Kauhala and Auniola, 2001).

Amphibians (e.g., Rana spp., Bufo spp., Bombina spp.
and Triturus cristatus) are common in the diet of
raccoon dogs in spring and summer (e.g., Ivanova,
1962; Lavrov, 1971; Barbu, 1972; Viro and Mikkola,
1981; Kauhala et al., 1993a, 1998a; Jedrzejewska and
Jedrzejewski, 1998; Sutor et al., 2010). This may have
an impact on populations, especially on islands and in
isolated areas (Kauhala and Auniola, 2001; Sutor et al.,
2010).

In a predator removal study in Finland N.
procyonoides was not observed to cause harm for
waterfowl or grouse (Kauhala et al., 2000; Kauhala,
2004). In a nest predation study in Latvia, they
destroyed only 0.6% of the nests destroyed by predators
(0.3% of all nests) (Opermanis et al., 2001). There is no
proof that native carnivore populations in northern
Europe decreased after colonisation by this species the
area; the exception may be Belarus where many
carnivore populations have decreased during the past
few decades (Sidorovich et al., 2000).
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2.18. How important is alteration of ecosystem function
(e.g. habitat change, nutrient cycling, trophic
interactions), including losses to ecosystem services,
caused by the organism currently in Europe (include any
past impact in your response)?

minor

low

Very little work has been done to answer this question.
It is unlikely that the raccoon dog have large effect on
e.g. habitat change and nutrient cycling. Except for
some small island situations, it not likely that raccoon
dogs will have a substantial impact, directly or
indirectly, on ecosystems as a whole, e.g. by disrupting
the existing food webs (Muldel, 2011).

2.19. How important is alteration of ecosystem function
(e.g. habitat change, nutrient cycling, trophic
interactions), including losses to ecosystem services,
caused by the organism likely to be in Europe in the
future?

moderate

medium

If the raccoon dog is established at high densities there
are possibility of effects on some ecosystem services
such as the Provisioning (food supply), Regulation
(disease regulation, pest and disease control) and
Cultural Services (recreation and values).

Human wellbeing and health will be affected by the
facilitation of the raccoon dog in the introduction and
spread of pathogens and parasites such as rabies and
Eccinococcus multilocilaris.

2.20. How important is decline in conservation status (e.g.

sites of nature conservation value, WFD classification)
caused by the organism currently in Europe?

moderate

medium

In Finland Kauhala and Kowalczyk (2012) indicate
locally the raccoon dog may be an important threat to
populations of waterfowl and amphibians. There is
however no confirmed decline of conservation status
due to the raccoon dog anywhere in Europe yet. This is
however not particularly surprising considering the
limited time the species have been present at high
densities in most of Europe until to date, and the
scarcity of scientific studies made to investigate this
particular question.

2.21. How important is decline in conservation status (e.g.

sites of nature conservation value, WFD classification)
caused by the organism likely to be in the future in
Europe?

moderate

low

If the raccoon dog is allowed to establish without
control it will probably become one of the most
numerous predator in many parts of Europe, although
not a particularly effective predator (Kowalczyk, 2014).
It will however most likely have a negative impact
locally on some endangered bird and amphibian
Species.
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The muskrat (Ondatra zibethicus) and the raccoon dog
(Nyctereutes procyonoides) are known to cause impacts
in more than 50 European regions (Hulme et al., 2010).

2.22. How important is it that genetic traits of the minimal high The raccoon dog is quite an isolated species in the canid
organism could be carried to other species, modifying family, and hybridisation with other dog species is
their genetic nature and making their economic, unknown, even in captivity. There is, therefore, no risk
environmental or social effects more serious? of genetic effects on native species (Muldel, 2011).

2.23. How important is social, human health or other major high The raccoon dog is one of the main vector of rabies in

harm (not directly included in economic and
environmental categories) caused by the organism within
its existing geographic range?

Europe (Kowalczyk, 2014, Kauhala and Kowalczyk,
2012, Singer et al 2009, Holmala & Kauhala 2006, and
references therein). In the 1990s in Poland, Lithuania,
Latvia and Estonia, from 7 to 16% of all rabies cases
were found in raccoon dogs. In Estonia, > 50% of
wildlife rabies cases were found in raccoon dogs in
2004. In 1999-2004 in Poland over 700 raccoon dogs
(i.e. 8 % of all cases) with rabies were recorded. During
rabies epizootic in Finland in late 1980s, 77% of the
cases identified were in raccoon dogs (Westerling
1991).

Raccoon dogs are potential vectors of Echinococcus
multilocularis, a parasite dangerous for humans (Thiess
et al. 2001).

The prevalence found in raccoon dogs are usually lower
than that of red fox in the same are, however,
considering that the raccoon dog is becoming
increasingly widespread and is already abundant in
several countries in Europe, the role of the species must
be taken seriously when assessing the E. multilocularis
related risks to public health (Laurimaa et al. 2015,
Schwarz et al 2011). Results of studies from Finland
and Germany furthermore showed that biological
characteristics of the raccoon dog make this carnivore
an ideal host and vector for a variety of pathogens
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(Sutor et al. 2014).

2.24. How important is the impact of the organism as
food, a host, a symbiont or a vector for other damaging
organisms (e.g. diseases)?

major

high

High population densities and the potential for range
extension of vector species pose important risk factors
for the distribution of wildlife diseases (Gortazar et al.
2007). The species is widely distributed in Europe, it
reaches high population densities in large, and it is a
potential vector for a plethora of pathogens. The
establishment of the raccoon dog as a further vector
species may increase health risks for livestock, wildlife,
and humans and could have a negative impact on
wildlife conservation projects (Sutor et al 2014).

Drygala et al (2016) found remarkable results in the
sense that they identified a homogenous genetic cluster
inhabiting an area stretching over more than 1500km.
Other invasive mammals have been shown to maintain
genetic structure during introduction and similarly
exhibit homogenous genetic structure covering larges
spatial distances. The population genetic structure of
native carnivores, even if they are highly mobile, is
frequently, but not always, affected by habitat
specialisation, climate, habitat barriers or simply
geographic distance. In South Korea, the raccoon dog is
also characterised by significant genetic structuring. In
Germany, the mean and maximal life-time dispersal
distance of 59 marked raccoon dogs was 13.5 km and
91.2 km respectively. Theory has shown that the rate of
dispersal of individual animals and plants should
increase towards the front of an expanding geographic
range. In other words, the homogenous population
genetic structure observed in the raccoon dog in Europe
is probably a result of its fairly rapid population
expansion after introduction. In this sense, the results
presented by Drygala et al (2016) have great relevance
for disease management. First, the extent of its genetic
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homogeneity suggests the lack of any substantial
landscape barrier to dispersal. Secondly, the absence of
a (strong) IBD pattern (isolation-by-distance), as well as
some direct evidence from their assignment results,
suggests frequent long-distance dispersal. This is in line
with the speed of the historic spread of the species, as
well as with several field studies reporting raccoon dog
dispersal over large distances in relatively short period
of time, particularly as a result of long-distance
dispersal of young raccoon dogs. Thus, in the event of a
significant rabies outbreak, there is a great risk of a
rapid virus spread among raccoon dog populations.

2.25. How important might other impacts not already NA
covered by previous questions be resulting from
introduction of the organism? (specify in the comment

box)

2.26. How important are the expected impacts of the major medium Several studies point out that the raccoon dog in several
organism despite any natural control by other organisms, parts of Europe already is the most numerous predator,
such as predators, parasites or pathogens that may already and will become the most numerous in all of Europe if
be present in Europe? not managed (Kauhala 2011; Kowalczyk, 2014). Wolves

or other natural predators have no possibility to control
the raccoon dog population Large predators have
territories they defend against conspecifics and i.e. a
pack of wolves just won’t need so much food or are
able to kill enough raccoon dogs to reduce the
population for interference competition that it would
control the raccoon dog population. The high
reproduction of the raccoon dog makes them outnumber
the predators that naturally kill them. Density dependent
reproduction also kicks in if the raccoon dog population
is reduced, that is the number of pups born increases if
the population get lower (Kowalczyk, 2014).
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Raccoon dogs are known vectors of several diseases
dangerous to both natural wildlife and humans such as
rabies and Eccinoccoccus multilocularis. There are no
evidence that diseases could limit raccoon dog
populations.

2.27. Indicate any parts of Europe where economic,
environmental and social impacts are particularly likely to
occur (provide as much detail as possible).

Most of Europe

high

In most of Europe there may be an impact, because the
species is widely distributed, often with high densities.
In  particular vulnerable wetlands, islands and
archipelagos will be severely affected regarding the
environmental issues. Most of Europe will be affected
by the increased risk for dangerous diseases due to the
extremely high densities the raccoon dog reaches
compared with the natural predators.
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RISK SUMMARIES

RESPONSE CONFIDENCE COMMENT

Summarise Entry very likely very high The species is already present in a wide part of Europe.

Summarise Establishment very likely very likely The species is established in many countries in northern
and central Europe. During the last decade, a further
range expansion of racoon dog into Mediterranean areas
has been shown by road-killed individuals.

Summarise Spread very likely very high The combination of favourable circumstances, efficient
breeding system and flexible behaviour is very likely to
have supported the expansion of the raccoon dog in
Central Europe and will most probably continue to do
s0 in the future (Zoller and Drygala, 2013).

There are trends of further range expansion towards
South and Western Europe. It is expected that the
raccoon dog will expand its range in the already
invaded countries very quickly (Kauhala and Winter,
2006). From the first observation in the eastern part of
the country in 1955 it took only 15 years for the raccoon
dog to spread and establish all over Poland (Kauhala &
Kowalczyk, 2011).

The lack of clear habitat association of dispersing
individuals suggests that there are no typical movement
corridors in which management actions would be
particularly efficient at stopping dispersers. Therefore, it
seems even more important to prevent further expansion
of raccoon dogs, as delaying such actions will most
likely result in considerably higher cost (Melis et al,
2015).

Summarise Impact major medium The raccoon dog impacts on native species, particularly
birds and amphibians, are considered from moderate to
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important accordingly to different authors

The raccoon dog is a very important vector of rabies,
sarcoptic mange, trichinellosis and Echinococcus
multilocularis. This is no doubt the most severe
consequence of the colonization of this alien species in
Europe.

Most of the information on the raccoon dog impact
comes from unpublished sources or grey literature.
While some caution should be considered pending the
publication of more data in peer review journals, it is
undeniable that these unpublished data highlight an
impact that might be relevant, for example on ground
nesting birds.

The data provided by fur Europe point out that there is a
business around these species, connected to the fur
farms. However, experts highlight cost of control that
could be higher of the venues from fur farming,
Therefore using both data it should be reported that if
the species is banned, pros could be higher than cons.

Conclusion of the risk assessment high medium The species is already widely distributed in Europe,
especially in northern and central Europe. The species
could further spread in other regions and there is
evidence of a spread also in Mediterranean countries. A
large number of scientific publications demonstrate the
invasiveness of this species. The raccoon dogs impacts
on native species, particularly birds and amphibians, are
considered from moderate to important accordingly to
different authors. Furthermore they act as an important
disease vector for both fauna and humans and will
further affect both the economy and society in Europe
in a negative way.

Some projects in northern Europe demonstrate that the
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species could be managed efectively. Though,
considering the present range and the possibility of
future spread it is important a European approach on the
management of the species. There is an urgent need for
a European wide early warning and detection system to
monitor the spread of the species and possibly limit it. It
IS necessary to share information and experiences and
to prepare countries for the arrival of the raccoon dog.
The inclusion of the species on the Union list will help
in prevent or mitigate the species adverse impacts
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ADDITIONAL QUESTIONS - CLIMATE CHANGE

3.1. What aspects of climate change, if any, are most Temperature | high Climate change will have a positive effect of the species
likely to affect the risk assessment for this organism? distribution, especially in northern countries. Northern
range is limited by annual mean temperature below 0°C,
a snow cover of 800 mm, the duration of the snow cover
of 175 days and length of growing season of 135 days
(Larov 1971, Helle & Kauhala 1991). Until the late
twentieth century their physical range to the north was
up to Oulu in northern Finland. Only a few single
animals were sporadically found in northern Sweden
and Norway (Melis et al. 2007). The climate has
however changed the last 20-30 years (SMHI). In
Northern Sweden the mean annual temperature have
become several degrees higher and now exceeds the
temperature limit for population establishment. In 2006
the first reproduction was found in Northern Sweden.
Raccoon dogs, are today found also in the far north of
Sweden, Norway and Finland (Dahl et al. 2015). If
climate continue to get warmer the conditions for the
raccoon dog to spread and establish in the far north of
Europe even more will improve.

3.2. What is the likely timeframe for such changes? 20 years medium In Norway Melis et al (2007) consider the expansion
pattern changed considerably when they simulated
climatic change by increasing the growing season by ten
or 35 days. First, they find a large increase in available
habitat to sustain viable populations, particularly in the
35-days increase scenario. Second, with the 10-days
increase, several new corridors occur along the border
between Sweden and Norway up till Trendelag. With
the 35-days increase, potential corridors are present
even at the northernmost county, Finnmark, where
invasion from Finland now become probable. Only the
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most alpine areas at the Fennoscandian peninsula now
operate as real barriers, slowing down the invasion rate.

3.3. What aspects of the risk assessment are most likely to | [spread] medium Racoon dog occurs from southern China to south-
change as a result of climate change? eastern Russia and in many part of Europe. CLimate
change will facilitate the spread of the species at
northern latitudes (see point 3.1) increasing the risk of
negative effects.).

ADDITIONAL QUESTIONS - RESEARCH

4.1. If there is any research that would significantly [The impactto | medium A nationwide monitoring program for raccoon dogs is
strengthen confidence in the risk assessment please native fauna recommended for countries were the species is
summarise this here. should be established or spreading. It should focus on distribution
further and role of raccoon dog in ecosystems, as a vector of
investigated diseases and parasites, and its impact on native fauna. (
and cost of Further experiment to evaluate impacts of preys are
disease needed
control]
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