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The raccoon in Poland: an overview.

Distribution
The raccoon (Procyon lotor) was brought to Furope in the 20th century from the North America, mainly to

be bred for fur. In the early 1930s, raccoons were deliberately released to the wild in Germany, in 1936 in
Russia, and in 1954 in Belarus (Miller-Using 1959, Chesnokov 1989). Introductions in the eastern part of the
continent were not successful, but the introduction in Genmany resulted in the development of a wild raccoon
population in the central Burope (Stubbe 1999). Initially, the population was small and its range was restricted
to the nearest vicinity of the original introduction sites. From 1970s, the German population grows rapidly in
size and raccoons colonized new area in Germany and neighbor countries (Lutz 1995).
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At present, the raccoon inhabits Germany, France, Belgium the Netherlands, Luxembourg, Switzerland,

Austria, Hungary, Poland, The Czech Republic, Yugoslavia (Stubbe 1999). In Poland, first raccoons in the wild
were observed in the late 1940s in various parts of the country. These individuals were probably escapees or
release individuals form raccoon fur farms. For the next 50 years, raccoons were encountered only sporadically n
Poland which suggest that escapees from farms did no establish feral population (Bogdanowicz and Ruprecht 1987).
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In the early 1990s wild population was first recorded in western Poland (Bartoszewicz and Okarma 2007,
Bartoszewicz et al. 2008a). Since that on the abundance of raccoons in Poland has been observed to grow rapidly
and the range of the species has been considerably expanding Currently, raccoons are observed in most of the
western part of Poland. Probably, the presence of raccoons is more widespread that the official data suggest
because the hunters are not aware of this species which is rarely detected. The assumption that the raccoons are
badly discovered in Poland supports data from hunting bags from Germany and Poland. While in Germeny, in 3
administrative districts along the Polish border hunters shot more than 14 000 raccoons in 2009, in Poland along
the border hunters killed only 79 raccoons in 2009 (data of German and Polish Hunting Associations).
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Menagement
Management of the species in Poland is conducted on the basis of the hunting law. Raccoon has become a
game species in Poland relatively late, in 2005. The game species status implies that a species has an open
season (when hunting is allowed) and a closed season (unting is prohibited). In the case of the raccoon open
hunting season ranged from July 1 to March 31. In 2009, following the pressure from nature conservation
authorities and scientists, the Ministry of Environment introduced a new hunting law according to which raccoons
as an alien invasive species can be hunted all year long. Hunting is conducted only by shooting (shotguns,
rifles), because use of traps is illegal in Poland.
In Poland, hunters harvested only 44 raccoons in 2008/2009 hunting season, and 79 in 2009/2010 hunting
season. All raccoons were shot in western part of Poland.
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Research

The only comprehensive research so far in Poland have been conducted since 2005 in the region of the
"Warta Mouth” National Park situated in western Poland, near the Germen border (52 34" 14 43 E ). The 79,6
kit ha national park, covers the River Warta flood areas surrounding the Warta s discharge site into the River
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Odra. The area functions as a retention reservoir intercepting the flooding Odra and Warta water. The area of
National Park is dominated by wetlands, marshes, meadow habitats and only 1% of the area is covered by forest.
There are many canals, and old river beds extending along the terminal several kilometers in the downstream
section of the Warta. The area is a valuable refuge of waterfowl  and is included into Ramsar areas and into
the Buropean Union’ s NATURA 2000 network.
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Faccoon habitat

Raccoons in Poland live close to water: their presence and tracks are recorded along rivers, streams, swanps,
marshes, lakes and ponds. More dried habitats, like forests are inhabited rarely. Since 2005 radiotelemetry has
been used to assess a pattern of habitat use by raccoons. Animals were live—trapped in box traps, immobilized,
and equipped with transmitters (VHF and GPS/GM units). Data from radiomarked individuals confirmed entirely
earlier findings that raccoons utilized habitats close to water. Only one radiomarked individual had its home
range in a forest dominated area, however even this individual selected smll rivers and lakes as the most
favorite sites within its home range. Areas covered with more dry forests (especially coniferous stands) were
avoided.
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Literature suggests that availability of safe day shelters may be a limiting factor in populations of
small and middle sized camivores. Individuals studied in the wetland area of the Warta Mouth” National Park
mainly used ground shelters for daytime (55% of all shelter locations), usually dense plant vegetation close to
water (up to 150 m). Cavities in trees (usually willow Sa/7ix sp) consisted 24% of shelters, while old
artificial wooden boxes for duck nesting formed only 11% of shelters (Bartoszewicz et al. 2008b). Raccoons
radiomarked in the suburbs of middle sized town Kostrzyn which is in vicinity of the national park used most of
ground shelters (65%), followed with tree cavities (38)%). Very different behavior towards shelters showed the
only individual inhabiting forest, because it used mostly tree cavities (43%) and tree branches (23%), while
ground shelters were recorded only in 3% of all recorded shelters. This individual preferred cavities in oaks
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(Quercus robur), and several times rested in abandoned nest of white tail eagle (#liaecetus albicilla) at the
height of 35 m above the ground (Bartoszewicz et al. 2008b).
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Space use

Home ranges of raccoons vary considerably depending on type of habitat, abundance of day shelters, and food
availability. In the wetlands of the Warta Mouth” National Park an average home range size was 8 4 kit in autum
and winter, and much smller in spring and sumer — only 4,4 ki Home ranges of individuals radiomarked there
overlapped in 63% (Bartoszewicz et al. 2008b). Home ranges of raccoons inhabiting the suburbs of the town
Kostrzyri were smaller, ranged 1.54.2 knt, and overlapped heavily, on average by 80 Pattern of space use was
very different for the male living in the forest dominated habitat. Home range size of this raccoon was as large
as 60 knf, the largest recorded in literature. The radiomarked individual did not use, however, such a vast area
in the same way. Its activity centres and day shelters were always close to water bodies (lakes, ponds,
comrercial fish ponds). This individual spent there most of its time, travelling long distances (up to 12 km per
night) between such favorite places (Bartoszewicz et al. 2008a). Very interesting data, unpublished yet, have
brought implementation of GPS/GM transmitters on raccoons which showed that some of home ranges are linear
structure, so we might define use of space not in square km, but for example in km of river line (similarly to
Furasian otter Lutra lutra and American mink Misteola vison).
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Home range sizes of raccoons found in northwestern Poland are very large comparing to other locations.
For example, in North American marshlands an average home range size of raccoons was only 0,88 knt (Urban 1970),
and in the suburben areas of cities in Hessen, Germeny — 1.20 kit (Michler et al. 2004).

Population density of raccoons found in Poland was low. In the wetlands of the Warta Mouth” National
Park density was estimated as 0.36 indivs. /1 knf, while in the suburbs of the Kostrzyn city density was nearly 7
times higher: 2.5 indivs. /1 k. In Germany, in forest areas of Lower Saxony density of raccoons ranged 24
indivs. /1 ki, but in suburben areas of larger towns in northern Hessen reached a shocking level of 100
indivs. /1 ki (Hohmarn et al. 2001). We can expect that increasing population density of these predators will
soon result in much higher densities of them in northern Poland.
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Food

In the North America, its natural geographical range, diet of raccoons is dominated by plant ingredients: fruits,
seeds. In Europe where these predators occur in forests reach in various berries, seeds of oak and beech Fagus
silvatica, plant components in their diet reached 35)% of biomass consumed. In human dominated locations, suburbs
of German cities, raccoons also eat mainly fruits from orchards and small gardens causing locally high damages.

In studied area in northern Poland analyses of food consumed by raccoons brought very different results.
In wetland areas availability of fruits and seeds is low, that is why animal food prevailed in raccoon diet
(Bartoszewicz et al. 2008). Analyses of scats (150 samples) revealed that mammals formed 44% of biomass consumed
(28% of oceurrence), birds 1% (11%), amphibians 136 @), fish 13%6 (11%), insects 8% (34%), molluscs 3% (W),
crustaceae 1% (1%), plants 2 @%), eggs 1% (). Amng mammals consumed rodents prevailed (34% of biomass),
followed by carcasses of wild boar Sus scrofa and Cervidae (10% of biomass).
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As the Warta Mouth” National Park is the waterfowl refuge of intermnational importance (up to 300 000
various species of geese winters here), it was very important to assess a possible impact of raccoon predation
of waterfowl. Results from scat analyses proved that birds did not consisted the major part of raccoons’ diet
(1% of biomass). Most often various species of ducks and Furasian coot Firlica atra were killed. It is possible,
however, that impact of raccoons can be important at the very early stage of birds’ reproduction, on nests.
Raccoons usually open eggs and eat only egg content. Fgg shells are consumed sporadically and they are usually
not detected in raccoon scats. To compare with other invasive alien species, American mink, we can conclude
that impact on birds on the wetland area by mink is much more heavy. In some seasons, birds constituted up to
60% of mink diet (Bartoszewicz et al. 2008).
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Demgraphical data
Annual mortality of radiomarked raccoons in western Poland ranged 15-20% It was much lower than annual
mortality of predators of similar body size like Eurasian badger Meles meles @2%) or raccoon dog Mrctereutes
procyonoides (62%) studied in Biatowieza Primeval Forest, Poland. Simultaneously, an average litter size for
raccoon (3.4 young) was two times higher than average litter size for the Eurasian badger (1.5 young).

Above mentioned facts may suggest that raccoons have adopted well to new environmental conditions and
its population will increase fast in Poland (Bartoszewicz et al. 2008b).
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FParasites
Raccoons often inhabit humen settlements, where the animals feed on fruits in orchards and gardens and forage on
garbage (Bartoszewicz et al. 2008). As a raccoon population serves as a parasite reservoir and vector of
parasitic invasions and this may create a conflict with humens especially in urban enviromment. They leave feces
mostly in latrines situated in various places: on the ground, tree trunks or on roofs. Therefore, precipitation
results in soil contamination with the feces—derived helminths (Page et al. 1999).
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From June 2006 through May 2007, 92 raccoon fecal samples were collected in the “Warta Mouth”
National Park situated in western Poland near the Polish-German border. Most of the raccoon fecal samples were
collected from tree—trunk latrines, typically made by the species. Coprological analyses involved flotation and
sedimentation. The parasite eggs found were measured, photographed, and identified based on their morphology
(shape, case structure, number and size of blastomeres or the presence of a larva). The eggs were identified
based on descriptions in Thienpont et al. (1986).
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Nematode and trematode eggs were found in 27 out of the 91 fecal samples collected (Popiotek et al.
2010). The overall prevalence of intestinal parasites was low (29.7%), the mean number of eggs per sample
amounting to 2. 3. Coproscopic examination revealed the presence of 6 nematode taxa (Bay/isascaris procyonis,
Ancylostama spp., Strongyloides procyonis, Placoconus lotoris, Capillariidae, Spirocerca lupi) and a single
trematode genus (Achinostam sp.). The highest prevalence (11%) was typical of the nematode Strongyloides
procyonis; the highest mean intensity of infestation was shown by Spirocerca Iupi (11.5; range: 1-84).
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Raccoons are potential host of many parasites that affect other wildlife, domestic animals and humans.
The helminth fauna of raccoons from native range in North America revealed as many as 30 helminth species host
by raccoon Ching et al. (2000). The first report describing a new nematode species host by raccoon (Ascaris
procyonis, syn. Baylisascaris procyonis) in Burope appeared more than half a century ago from Poland (Stefanski
and Zarmowski, 1951), and recently (Bartoszewicz et al. 2008). In Germeny was also described the presence of
PBaylisascaris procyonis producing the cutaneous larva migrans syndrome in an adult women. Analyses of raccoon
feces from Bad Karlshafen demonstrated the nematode to be present in 80 samples examined (Hofirrn et al. 2002).
A relatively heavy infestation with B procyonis was also revealed by studies on raccoon ecology in Saxony: the
nematode was found in 3% dissected individuals Winter et al. 2006). In Japan was also described six neamtodes,
seven tramtodes, one cestode and six acanthocephalan species (Matoba et al. 2006, Sato and Suzuki 2006, Sato et
al. 2006).



T IA IO A, Fia, NG T 52 < OFAEROEENRA M Th o, ALk BRI
WNOT T A 7~ OFAIREFIL 0 I L0307 T (Ching et al. 2000, F—1 v/ DT T4 <D
LV BRI (Uscaris procyonis syn. Baylisascaris procyonis) 2Rl LT RIOWE ., Ll BRfC AR —F >
K735 Tdho7z Stefanski and Zamowski, 1951), /i Cld Bartoszewicz et al. 2008), R CHEIEDL N
BATEZAED Baylisascaris procyonis OTHEN RN DL S 2, /Xy b« =V AN=T = b0
FEOHTCIE, FATY L 7LD 80%ITHRIAN N2 = & AVRSHU7E (Hofiran et al. 2002), A procyonis ORI
(CEVEGHIY Y Y =—TOT A 7~ OARERITETHH LN SHL, BRI SH7A8iAD 39%I2 -
iolz(Winter et al. 2006), AATS, #rot6fE, Wb 74, i 17E, AR 6 F0) Fia S 4172 (atoba et
al. 2006, Sato and Suzuki 2006, Sato et al. 2000).

The number of helminths found in raccoons in the western Poland was higher than that found in any
European study published so far. The list of species includes, i.a., Raylisascaris procyonis which, in
association with the remaining raccoon parasites, poses a hazard for humans and for domestic and wild animals.
It is estimated that there are more than 90 species of birds and mammals which can be paratenic hosts of A
procyonis Sorvillo et al. 2002). Raccoon latrines are used by birds and mammals, which enhances the nematode’ s
invasive potential. The nematode can use humans as paratenic hosts, and the only European case of bayliscariasis
was reported from Germany. The prevalence of B procyonis in German raccoons was very high, from 39 to 80
(Hofirarn et al. 2002, Winter et al. 2005). In this study, B procyonis eggs were isolated from as few as 3
samples (3. 3). This might suggest than in invasion front of alien species prevalence of some nematodes is low,
which may accelerate expansion.
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Nematodes of the genus Ancylostam are fairly commn in European domestic and wild predators. So far, A
kusimaense, the only representative of the genus, was found in raccoons in Japan and is regarded as typical of
indigenous predators in that country. Sato and Suzuki (2006) found 4 out of the 531 raccoons examined (0.8%) to
be infested. An equally low prevalence (0.6%) was reported by Matoba et al. (2006). Those authors suggest that
raccoons ~lost” their specific parasites and acquired those indigenous for Japan, reported from i.a., coyotes
(Ganis latrans), stripe skunks (Mephitis mephitis), and raccoon dogs (Mretereutes procyonoides), and birds. The
Japanese data correspond to the low prevalence found in this study (4.4%). Although a detailed morphology—based
identification of the Ancylostam nematodes is not possible, the literature review allows to contend that the
present finding is the first Buropean record of Ancylostam spp. in raccoon.

Ancylostom JEORFHIL A —1 »/ XDOFHER LOBEOHBE IO CHETHD, SETDOEZA, 20
JBOME—D A kusimense (TAARDT T4 7 RAOT B, AAEBROMEFI R Th 5 L RSt
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%o PEEERA (006) 13X, BLFAD Y H, ABHO.80HVEH L TV Z L& RNWE LT, (R U <R ViR
.60 1FAPEHID (2006) WEE LTz, 774 F=IIRrAOERE [RoT) | LT, BARFEOHAER
EEGLIZE, ZNBOERIIREL T0D, ZOXI2BIE a3 —7 (Guis latrany . >~ A7
(Mephitis mephitis), % X3 (Netereutes procyooides) . & U CHANHHE SVTWD, HARDT —XZ 134
ZEDIR B (4.4%) L—E LD, Ancylostam JERRROTZREIZE A\ NG ERI7 R BN X RTRE TIEZRY A3,
KINGUTT T A 7<IZBT % Ancylostam JEDRAID S —r w7 Gk T D &, TSR B FRTE D,

Spirocerca Iupi showed a high prevalence of the nematode (8.8%) in the WINP raccoon population. The
relevant literature lacks reports on S /upr occurring in raccoons. Strongyloides procyonis was the most
frequent (11%) parasite in the samples examined in this study. The species was first reported and described from
raccoon in the US (Little 1965, 1966). This species was also found in introduced raccoon range, in Japan, where
the nematode was noted in 28. 3% of alimentary tracts (Sato et al. 2006). Capillariases are fairly comon in
raccoons and can be induced by a nunber of species. Morphological and biometric differences visible among eggs
examined in this study (Type 1: 60 umx 29 umvs. Type 2 72 umx 21 pum allow to presume that the Polish
raccoon population supports at least two capillariid species.

TN~ T AEREANRDT 7 A 7~ BT, #0727 T Spirocerca Iupr 3 FEEFR .80 AR~ Lz,
BRI D STIRZ I ~T . 774 7 =ITAR S HEL LT & OEdE e, AWIFETIE, Strongyloides
procyonis H3 bEEE (100 725 R TH -7, ZOMITT A U BEREDT T A 7<= InbEMITHE ST,
ROz (Little 1965, 1966), ZORHITEASNIZAATH RO HEED B 3% THLN TS
(Sato et al. 2006), FEFHHIEILT T4 7~ TlIid TEE T, Z< OMIETHIE SO D, TEREA, AERIIE
HREY OADIIZE TR~ TR 530 (Type 10 60 umx 29 pmvs. Type 20 72 pumx 21 pm, W—F 2 FDOTZ
A 7= EREAID7R< &b 2HOFIAR AR TOD 2 EAMEIITE 2,

Placoconus lotoris, another species found in this study, was originally described by Schwartz (1925) as
lhcinaria lotoris. In North America, the nematode has been frequently reported from raccoons, they usually
showed high prevalence (up to 9% of raccoon were infested, Ching et al. 2000). Those high prevalences contrast
with the low prevalence found in this study (4 4%). The literature dealing with raccoon helminths often reports
trematodes as dominants amng the parasites found. Harkema and Miller (1962) identified 9 trematode species
amng a total of 12 helminth species they found (75%). In Japan, Sato and Suzuki (2006) demonstrated 7 out of
the 20 parasitic species to represent trematodes (33%). This study revealed only a single trematode species,
identified as belonging to the genus Echinostam sp. (2. 2%).

AWGE TR T-RIOFECI 5 Placoconus Iotoristd., Schwartz (1925)723 lheinaria lotoris & U CEeHIRD
LT, KT, RHUTT T A VOB IHRE ST Y, i, m BRI R U (BY AR
9% : Ching et al. 2000) , ZAVHOEWVEESRIL, AL TOROEER A 40 EXMGHITHD, 7747
~OFHFERICEET 23T, LT URREDTFEROPTEL T 5 LHE SN TS, Harkem and
Miller (1962)13%, i 12 FED7eh T OFE (750 Z[FIE L7z, FATIR, ekl $aRk (2006) 12 JAuZ,
FER 20 FED 5 BIRHIR THE T o7, AR TIL Fehinostam JEOW R 1 A G727 2. 20,

In Burope, the raccoon is a relatively recent addition to the ecosystem the knowledge on its helminth
fauna being very scant. Owing to its excellent adaptive ability and the increasing raccoon invasion of Poland by

the expanding Germen, it seems important to assess the hazard posed by the raccoon parasites to the indigenous
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parasites and humans. Because fecal analyses per se are biased; the prevalence recorded may not reflect the true
extent of helminth invasion. In particular, the fairly loose consistence of raccoon feces may enhance removal of
dispersive forms by atmospheric precipitation. Nevertheless, this study suggest that raccoon prevalence of the
most helminthes species is lower than in native range which might explain high raccoon expansion rate in Poland.

=1y T T 74 T~ IR NI~ 720 T, SR RO MR IERISZ LU,
HMES LWEICRES) & A Y COMHERIC L W R—F & F~DRADIEINL THDDT, 774 7<%k
HOMEROFTFER & NG b LT falia il 2 LITHEETH D, #rBRTIRY 236250 T,
Rk SV R ARG R A DE A IR LTV VR G LRy, E<IS, 774 7 ~D3 TP HU
DO TRERIZ L > THEEDH D ST LE I 2 Liviavy, AWTEIT 74 7~ Tlde A EDOFEIFROMRER
FRARIAROFPH L VIRNZ EAVRBEI I, ZDOZ EDNHR—F 2 R AT 74 7~ O\ VAR
ZIHTE D00 Ly,
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