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1. Taxonomy 
 
The raccoon dog is a member of the dog family, the Canidae (Carnivora), and the only extant 
representative of a genus which in the Pliocene may have comprised five to nine species (Lucenti et 
al., 2018; Daguenet and Sen, 2019). Taxonomically it is quite an isolated species. According to DNA 
analysis, its nearest relative is the African bat-eared fox Otocyon megalotis (Wayne et al., 1997; 
Bardeleben et al., 2005). In the raccoon dog, seven different subspecies have been described on the 
continent of Asia. Corbet (1978), however, lumped all seven continental subspecies into one 
subspecies: N. p. procyonoides Gray, 1834. Two other subspecies occur on different Japanese islands: 
N. p. viverrinus Temminck, 1844 on Honshu, Shikoku and Kyushu, and N. p. albus Beard, 1904 on 
Hokkaido (Corbet, 1978). Some authors consider the Asian mainland and the Japanese raccoon dogs 
as distinct species, since they have different numbers of chromosomes, 54 and 38 respectively (Kim et 
al., 2015). Therefore, this review has not used data from the Japanese raccoon dog. 
The raccoon dogs which have been introduced into Europe originate from Siberia, from the Amursk-
Ussuria region north of Vladivostok and belong to the (former) subspecies N. p. ussuriensis (Nowak, 
1993; Horecka et al., 2022). 
 
2. Description 
 
2.1. Morphology 
 
The raccoon dog is a smallish dog in the size category of the red fox (Vulpes vulpes). It has a 
characteristically long winter fur with guard hairs up to 12 cm, in a mixture of black, grey, brown and 
white. Its striking face resembles that of a raccoon (Procyon lotor): black eye-pads, a grey or whitish 
nose in between and long whitish side-whiskers, hence its name. The ears are short and rounded. The 
tail is short (15-22 cm), does not reach the ground and is light-coloured with a blackish dorsal side. 
The legs are short and black and the belly is black. From nose to tail base the raccoon dog measures 
50 to 85 cm. Its height is only 37 to 39 cm (Nowak, 1993). The short legs, wide body and long hair 
sometimes give the animal the appearance of a European badger (Meles meles), especially in winter. 
Females are on average slightly smaller and weigh less (except when pregnant) than males (Kauhala, 
1993). Polish males from September to January weighed 8.63 kg on average (range 6.10 –11.00 kg, n 
= 53), females from the same months 7.40 kg (5.50-8.90, n = 34) (Wlodek and Krzywinski, 1986). 

Onderstaande tekst is een review (overzicht, samenvatting) van alles wat bekend is over de 
wasbeerhond in Europa. Het wordt een hoofdstuk in een internationaal boek over exotische 
zoogdieren, dus over alle zoogdieren die ergens in de wereld een rol als (invasieve) exoot spelen. 
Het wordt naar verwachting in de loop van 2026 gepubliceerd. Deze tekst is voor uw informatie, 
maar kan nog niet verder verspreid worden. Te verschijnen in: Bertolino, S. (In prep.). Invasive 
Mammals: Trends, Impacts and Management. CABI. 
(Jaap Mulder, 3 april 2025) 



 
2.2. Physiology 
 
The raccoon dog can cope with a variety of climatic circumstances, including severe winters. It 
displays autumnal hyperphagia and fattening. It may be 50-70% heavier in late autumn than in spring 
(Kauhala, 1993). Weight decreases during winter, and starts to increase in March or April, reaching 
maximum values from August to November (Nowak, 1993). However, in areas with mild winters, the 
weight fluctuations throughout the year are much less pronounced: in the Danube delta, late autumn 
weight was less than 10% higher than spring weight (Barbu, 1972). The activity of raccoon dogs is 
dependent on temperature, with very low activity below -3 °C and above 25 °C (Jasiulionis et al., 
2023). Long periods of freezing and deep snow are survived in shallow winter dormancy, preferably in 
an underground burrow, for weeks or even months on end. Body temperature drops at maximum 2 
°̊C relative to during periods of activity, allowing rapid arousal when disturbed. During the periodic 
arousals between bouts of winter sleep the raccoon dog may search for food. When a food source is 
available, e.g. an ungulate carcass or a feeding site, a raccoon dog may stay active in very cold 
weather (Selonen et al., 2024b). Weight loss over winter is the result of burning the fat reserves, 
whereas protein-rich and bone tissue are spared, allowing reproduction shortly after hibernation 
(Mustonen and Nieminen, 2018).  
 

 
3. Ecology 
 
3.1. Habitat 
 
Being an omnivorous species, the raccoon dog can live in a wide variety of habitats in Europe. 
Available food and the raccoon dog’s tendency to keep to cover are important factors determining 
where it chooses to live. Its general preference for marshy areas is predominant, but once the 
population in an area is saturated the raccoon dog lives everywhere except in higher altitudes, in 
Europe above 800 m, where winters are severe or snow depth too high (Nowak, 1993). In general, the 
raccoon dog prefers habitats which offer him cover and food: marshes, woodlands with undergrowth, 
fields with crops (maize, grains), and lake and river shores. It avoids large coniferous and broadleaf 
forests on dry ground with little undergrowth (Nasimovič and Isakov, 1985, Kauhala and Auttila, 
2010), as well as large-scale open fields and meadows (Drygala et al., 2008a). In a boreal landscape in 
Finland with industrial forests, small pine swamps and many small lakes and streams, the raccoon dog 
prefers shore areas, especially during early summer. Moist heaths are favoured in autumn, probably 
because of their abundant supply of berries (mainly Vaccinium sp): raccoon dogs are fattening up on 
berries for the winter dormancy (Kauhala, 1996a).  
 
In the mainly agricultural landscape of central and western Europe, only a few studies have been 
done so far. Drygala et al. (2008a) followed 26 resident raccoon dogs in a study area in north-eastern 
Germany with about equal proportions of fields (mainly maize), meadows and mixed forests 
(together 89% of the area), interspersed with reed beds, swamps, streams, ditches and lakes. Several 
habitats were used in the same proportion as they were available: forests, reeds, small woods and 
hedges. The animals avoided open farmland except from May to July. Human settlements were 
clearly avoided all year and open meadows were also less visited than expected. Forests were 
preferred in autumn and winter, the period of intensive foraging and fat accumulation. Sutor and 
Schwarz (2013) followed nine raccoon dogs in a similar landscape in eastern Germany. They found a 
preference for grassland, the habitat with the highest food availability in their study area, and for 
coniferous forest, where the badger dens were located, but did not take the small structures (hedges, 
ditches) into account in their analysis.  
 



In northern Sweden raccoon dogs selected agricultural areas and wetlands, lower altitudes, and 
shallow slopes, and avoided forests, open natural areas, and areas close to water and roads; in winter 
they used forests more and wetlands less than the rest of the year (Melis et al., 2015). Toivonen et al. 
(2024) studied the habitat preferences of GPS-collared animals in three different regions in Finland; in 
spring and summer the raccoon dogs showed clear preferences for wetlands in all three regions, and 
for treeless peatlands, field edges and wooded peatlands in two of the regions. There was no clear 
avoidance of any other habitat than open rock areas. In the north, the raccoon dogs strongly favoured 
riverbanks.  
 
In Denmark, Wooldridge et al. (2024) studied the habitat preferences of raccoon dogs using a large 
dataset of fixes collected with GPS-collars. The animals showed an overall preference for peat bogs, 
marshes, and broadleaf tree cover, and an overall avoidance of build-up areas, bare natural surfaces 
(e.g., river pebble banks, beaches, sand dunes), cultivated areas, coniferous tree cover and 
herbaceous vegetation.. Mean speed levels also varied according to habitat type, with raccoon dogs 
moving slower (while foraging?) in habitats they preferred and faster in those they did not prefer. The 
results indicate that raccoon dogs adjust their habitat selection and movement patterns throughout 
the year, with a general preference for moist and high tree coverage areas. 
 
3.2. Diet 
 
The raccoon dog is an opportunistic and omnivorous ‘gatherer’ rather than a ‘hunter’ (Kauhala et al. 
1993b). It eats everything it can find on and just below ground level, while slowly walking through 
dense vegetation and along shores, preferably in marshy areas. In most studies, the dominating food 
categories are small mammals, amphibians, carrion, birds, insects, berries and anthropogenic fruits 
and cereals, including maize. The raccoon dog profits greatly from game management practices 
where entrails are left in the field and wild boar are fed with maize and offal, promoting the spread of 
trichinellosis (Süld et al., 2014). When available, fish and reptiles are also a common food (Sutor et 
al., 2010). The raccoon dog’s diet reflects the availability of easy-to-get food categories (Baltrunaite, 
2005; Sidorovich et al., 2008).  
 
In Northeast Germany and Denmark, the diets of fox and raccoon dog were fairly similar. 
Nevertheless, the competition involved is assumed to be minor since differences do exist: foxes 
consumed more small mammals (i.e. voles) and less edible plant material (i.e. fruits and maize) than 
raccoon dogs. Moreover, raccoon dogs used food resources (e.g. amphibians, invertebrates and 
shrews) that were mostly avoided by red foxes (Drygala et al. 2013; Elmeros et al., 2018). This 
coincides with a study in Finland where the red fox is a more active predator and consumes more 
vertebrate prey (mammals and birds) than the raccoon dog, which feeds more frequently on shrews, 
invertebrates, carrion and plants (Kauhala et al., 1993b).  
 
3.3. Population ecology and behaviour 
 
Raccoon dogs live as pairs in permanent home ranges, usually with an intensively used core area and 
a lesser-used broad outer rim. Generally, the core of the home range does not overlap with the cores 
of neighbouring home ranges during the cub rearing season, suggesting a form of territoriality, but 
the peripheral rim overlaps with those of neighbours (Kauhala et al., 1993a). Home range size varies 
with habitat type and food resources, but in temperate zones usually lies between 0.5 and 3.5 km2 for 
the core area and 0.5 to 6 km2 for the total area (Kauhala et al., 2010; Sutor and Schwarz, 2012; 
Drygala et al., 2008b; Schwemmer et al., 2021). In northern (boreal) areas home ranges are generally 
much larger, with core areas up to 8 km2 (Toivonen et al., 2024). Home ranges may shift slightly over 
the years, for instance as a result of annual changes in agricultural land use pattern, i.e. maize fields 
(Sutor and Schwarz, 2012). Raccoon dogs are mostly active in the darkest hours of the day, except 
during pup rearing when the activity is more evenly spread over the day (Zoller and Drygala, 2013). 



Male and female spend most of their time together, walking and foraging within 50 m from each 
other, at speeds up to 0.5 km/hr. They seldom leave the cover of dense vegetation. In summer and 
autumn, raccoon dogs walk 6 to 10 km each night within their home range, in winter much less. They 
defecate in fixed places, latrines, along their routes and near their resting places, piling up tens to 
hundreds of faeces over time. Raccoon dogs hardly dig or climb, but swim readily; they may even take 
to water when disturbed. The longest swimming distance recorded was 1.2 km, between islands in 
the north of the Baltic Sea (Dahl and Åhlén, 2019). 
 
In its favourite habitat, marshland, the raccoon dog uses dense vegetation, hollow trees, the cover of 
fallen trees, accumulated dead vegetation etcetera as resting places and even as dens for raising 
cubs. Especially the great tussock sedge (Carex paniculata) offers optimal cover (Mulder and Ten Den, 
personal observation). On dry land, dense vegetation is also important, but vacant badger or fox dens 
are often used for shelter (mostly only in winter) and for raising cubs (Drygala et al., 2008b; 
Kowalczyk and Zalewski, 2011). Cubs are hardly ever left alone and are mainly cared for by the male 
(Kauhala et al., 1998; Drygala et al., 2008c). The male also carries prey to the den for female and cubs 
(Drygala et al., 2008c). At the age of six weeks, the cubs leave their den and start wandering around 
with their parents, but soon the cubs wander on their own or in twos or threes. The first cubs start to 
disperse at the age of 15 weeks, still only half the adult size, while the last cubs leave in early spring, 
before the birth of the next litter. Most cubs disperse between July and September (Drygala et al., 
2010). There is no difference in distance covered between the sexes (Herfindal et al., 2016). During 
dispersal, raccoon dogs move faster (1 to 2 km/hr, up to 7.5 km per night, Mulder, own data) and may 
settle up to 100 km from their birthplace (Drygala et al., 2010). 
 
Almost all females reproduce from the age of one year old. They produce a relatively large litter, 
larger than expected for a medium-sized carnivore. The mean total litter weight in Finland is 21% of 
the mean weight of the female, while in the red fox it is only 10-13% (Kauhala, 1996b). Litter size is 
positively correlated with body condition. In a large sample from Finland average litter size at birth 
was 9.5 ± 3.2 (SD) in the south-west and 7.0 ± 2.6 in the north-east of the country. Embryonic litter 
size, however, was 10.4 ± 3.1 and 9.0 ± 3.4 respectively, showing an intra-uterine mortality of 9 and 
22% respectively. Litter size at birth ranged from 2 to 19 pups (Kauhala and Saeki, 2004). Data from 
Germany, Poland and Denmark show similar numbers of pups (Wlodek and Krzywinski, 1986; Ansorge 
and Stiebling, 2001; Pagh et al., 2020). Pups may be killed by other predators, such as foxes and 
badgers with which raccoon dogs often share dens (Nowak, 1993; Kowalczyk et al., 2009). In Poland, 
golden and white-tailed eagles take raccoon dogs and their pups (Wlodek and Krzywinski, 1986). In 
the Danube delta, many pups in open lairs die as a result of rain and hail showers (Barbu, 1972).  
 
Of 82 dead raccoon dogs recorded in the Bialowieza Forest, at least 55% died of natural causes: 27% 
by diseases such as sarcoptic mange and rabies, mainly from August to November, and 27% by 
predation by wolves and dogs, often in the vicinity of their kills to which the raccoon dogs are 
attracted. When killed by predators, raccoon dogs were rarely consumed (Kowalczyk et al., 2009). At 
present rabies has been eradicated from most of Poland (and Europe), thus no longer constituting a 
major mortality factor in raccoon dogs. In more densely human populations traffic is a major cause of 
death, even so that road kills can be used for monitoring (Balčiauskas et al., 2021). 
 
In Bialowieza and southern Finland life tables constructed based on age at death of radio-collared 
animals and all other recorded deaths, suggests a mortality of 82% and 88% respectively in the 
complete first year of life and 50 to 68% in the years 2 to 5; maximum recorded life span was 7 to 8 
years. Males and females run the same risk of dying, being shot or killed on the road, for instance. 
This is most probably the result of their similar lifestyle, activity, home range size and dispersal 
distance, which in other carnivore species generally differs considerably between the sexes (Helle and 
Kauhala, 1993; Kowalczyk et al., 2009). 
 



Estimating the population density of raccoon dogs is difficult because of their secretive behaviour. 
The two main methods are the results of a radio-telemetry study and the distribution and number of 
litters. Based on a large telemetry study Drygala et al. (2008b) calculated the pre-breeding population 
density in North-Eastern Germany as 0.95 adults/km². In Brandenburg, Eastern Germany, Sutor & 
Schwarz (2012) estimated the pre-breeding population density as 1.1 adults/km². In southeastern 
Finland maximum population density was about 0.77 adults/km² (Kauhala et al., 2006). In the whole 
of Finland, density estimates range between 0.8 and 2.2 ind./km² (Kauhala et al., 2010). Currently, the 
raccoon dog is the most common mesopredator in southern and central Finland (Selonen et al., 
2022). A much higher density estimate, of 3.7 ind./km² in prime habitat, was the result of a study 
with camera traps in southern Finland (Selonen et al., 2024a). However, the novel methodical 
approach of this study has still to be evaluated. In Bialowieza Primeval Forest raccoon dog density 
was 0.17 - 0.5 adults/km², as compared to 0.25 - 0.35 foxes and 0.13 - 0.21 badgers (Kowalczyk et al., 
2008). In Suwalki Landscape Park in north-eastern Poland, raccoon dog density was estimated to be 
0.37 adults/km² (Goszczyński, 1999). In a camera trap study in Lithuania, raccoon dogs were twice as 
common where wolves or lynxes occurred than where these large predators were not recorded, 
presumably through a positive effect of the large ungulate carcasses they provide (Jasiulionis et al., 
2023). 
 

4. Native distribution 
 
The raccoon dog has its original distribution in the far eastern part of Asia, in the woodland zone from 
south-eastern Siberia to northern Vietnam, as well as on the Japanese islands (Figure 1, blue). The 
climate in the original distribution area varies from the subtropical regions of Japan, northern 
Vietnam and southern China to a harsh continental climate with cold winters in Mongolia and 
southeast Siberia. Accordingly, raccoon dogs in different areas have adapted to different climates, 
habitats and diets, which can be seen in their body size, fat reserves, thickness of fur, and their 
behavioural and dental characteristics (Kauhala and Kowalczyk, 2011). 
 

 
 
5. Introduction and invasion pathways 
 
From 1928-1957 approximately 9100 animals, mostly from captive-bred stock, were released in more 
than 70 areas of the former USSR, mainly in the European part (Lavrov, 1971; Helle and Kauhala, 
1995). The aim was to enrich the fauna with a valuable fur animal. Introductions in very cold climates 
(Irkutsk, Transbaikal, Novosibirsk) and in mountainous areas (Caucasus, Transcaucasia, Central Asia) 
failed. In a later stage, raccoon dogs were captured and translocated from successfully settled 
populations to new areas in the Soviet Union (Lavrov, 1971). The raccoon dog spread at a steady 
speed to the north and west, less so to the south. In most European countries it took about 20 years 
before the pattern of isolated observations changed into a pattern of settlement and population 
growth (Mulder, 2013). The introduction history of the raccoon dog in Europe has been dealt with in 
more detail by Kauhala and Kowalczyk (2011). The years of its arrival in different European countries 
up till now are given in Figure 2.  

Figure 1. Natural distribution of the 
raccoon dog (blue) and present 
invasive range in Europe and the 
west of Asia (red). Sources: IUCN 
2017 and many European authors. 
 



 
 
The climatic conditions make most of Europe suited for the raccoon dog, except the warm 
southernmost areas (Kochmann et al., 2021). An expansion of its present range to the west and south 
in the future is thus likely. The warming climate has already extended its reproduction range in 
Finland since 1990 to the north (Dahl and Åhlén, 2019). 
 
6. Impacts 
 
6.1. Introduction 
 
From the beginning of its appearance in Europe, the word spread that raccoon dogs are detrimental 
to game and other indigenous fauna, and are distributors of dangerous diseases and parasites. Now, 
about 70 years later, we are able to evaluate its role in European ecosystems, as well as the danger it 
may pose for human and wildlife health. Elżanowski (2023) signals the tendency in many publications 
to pose the raccoon dog (and the American mink) a priori as a species that should be persecuted, 
resulting in a blatant bias in research and interpretation of its results, as testified by consistent 
ignoring any positive, while demonizing the negative, impact of these non-native species. Here we 
will try to judge the research results in publications as unbiased as possible. 
 
For ecosystems as a whole, there are as yet no indications that raccoon dogs have a substantial 
impact, directly or indirectly, e.g. by disrupting the existing food webs. The exception may be some 
small island situations, see below. To date, there is no record of raccoon dogs having an economic or 
social impact in Europe. They are shy and clumsy and largely avoid the vicinity of people and their 
infrastructure. Direct damage to property is not known, nor is there competition with economically 
important animals. They do not climb and do not normally predate on pets or poultry. Theoretically, 
the raccoon dog might have some economic impact by eating from commercial crops of low-hanging 
fruit (strawberries, blueberries, blackberries etc.) and maize. 
 
6.2. Predation 
 
Raccoon dogs mainly eat what edible items they can find on ground level, while slowly walking 
through dense vegetation. They hardly chase after prey as foxes do. In Poland, Reig and Jedrzejewski 

Figure 2. European countries 
with year of first 
observations of the raccoon 
dog. The black line roughly 
indicates the limit of 
reproduction in 2024. 
Source: many European 
authors. 
 



(1988) found that, while red foxes frequently prey on birds, raccoon dogs do so only occasionally. 
They will eat the eggs of ground-nesting birds, but only incidentally might grab a surprised breeding 
bird, for most breeding birds leave their nest when a raccoon dog appears (Dahl and Åhlén, 2019). In 
hunter communities, there is concern that raccoon dogs may have a large impact on grouse and 
waterfowl populations through predating nests. The low frequency of eggshell remains in scats and 
stomachs in many studies does not imply that raccoon dogs eat few eggs, but is rather proof that 
they eat eggs by lapping up the contents carefully, leaving the shells behind (Dahl and Åhlén, 2019). A 
study of the contents of 63 stomachs from southern and central Finland, dating from spring and 
summer yielded no waterfowl remains, but a relatively high (16%) occurrence was found of grouse 
species remains (Kauhala et al. 1993b). However, grouse populations started to decline in southwest 
Finland as early as the 1960s, before the raccoon dog invaded the area (Helle and Kauhala, 1991). 
Naaber (1971) concluded that raccoon dogs have little impact on grouse or hare populations in 
Estonia.  
 
Waterfowl reports show contrasting conclusions. According to Naaber (1971, 1984), raccoon dogs 
robbed 85% of waterfowl nests in some areas of Estonia. Ivanova (1962) found remains of birds 
(mainly water birds) in 45% of raccoon dog scats collected in a river valley in Voronez, 500 km south 
of Moscow. When the raccoon dog population increased rapidly in Russia, it was thought to be very 
harmful but, according to Lavrov (1971), this was not based on fact. In Latvia, of 1059 duck nests 
destroyed by predators in a eutrophic wetland, only 0.6% were attributed to raccoon dogs; the main 
predators were marsh harrier (Circus aeruginosus) (53.7%), corvids (14.7%) and American mink 
(Neovison vison) (9.0%); 13.6% of the predations could not be attributed to a specific predator 
(Opermanis et al. 2001). A large-scale predator removal experiment in southern Finland (removal in 
55 km², control in 48 km²), over five years, found no evidence of the raccoon dog having a negative 
impact on the breeding success of dabbling ducks (Anatinae) (Kauhala, 2004). Another removal 
experiment, in the surroundings of Helsinki, on a much smaller scale (too small in fact) yielded 
inconclusive results (Nummi et al., 2019). A study on coot (Fulica atra) breeding performance in 
Poland showed the raccoon dog as an insignificant predator of nests (Ręk, 2009). A recent study using 
DNA-metabarcoding of faeces, especially aimed at waterbirds in southern Finland in May, found a low 
level of DNA traces of waterbirds and eggs, not higher than in earlier studies with poorer detectability 
of birds and eggs, implicating that raccoon dogs do not specialize on nest predation (Tuomikoski et 
al., 2024). Finally, an extensive study of the contents of 578 stomachs from raccoon dogs in Denmark, 
525 of which were collected in wetland areas, revealed that ducks were mainly eaten during autumn 
and winter (8.9% of all biomass consumed in wetland areas). eDNA-analysis established that eggs of 
ground-nesting birds made up only a negligible part of the raccoon dog’s diet (remains in only 5/3 of 
105/128 stomachs from spring/summer) and found no trace of shorebirds. The authors conclude that 
their study provided no evidence that raccoon dogs are a threat to ground-nesting birds (nor to 
endangered amphibians) in Danish wetlands (Pagh et al., 2025). 
 
Several studies used artificial nests to measure predation rates by different predators (Holopainen et 
al., 2020; Krüger et al., 2018; Brzezinski et al., 2024). Artificial nests cannot be used to estimate 
predation rates of natural nests but may reveal certain patterns in predation (Krüger et al., 2018). A 
large-scale study with cameras in a variety of habitats in Denmark and Finland concluded that the 
raccoon dog was the most common visitor at the artificial nests (Holopainen et al., 2020). Their 
results implied that the predation by raccoon dogs was additive to that by the native predators. They 
also mention a decreasing trend in duck breeding numbers in two of their five study areas. Another 
study with artificial nests in reedbeds in Poland also found the raccoon dog as the main predator; 
water depth and predation risk were negatively correlated (Brzezinski et al., 2024).  
 
A lower breeding success through nest predation and population decrease are, however, different 
parameters and not necessarily correlated. In Germany trends in waterfowl breeding numbers since 
the arrival of the raccoon dog are either absent (the population size remained stable, four species) or 



rising (n=2); only the pochard (Aythia farina) shows a decreasing trend (DDA, 2024). Baltrūnaitė 
(2010) states that the abundant population of raccoon dogs in Lithuania did not result in a distinct 
decline of native species. On the other hand, Pöysä et al. (2023) made it plausible that the decrease 
in breeding pairs of some vulnerable waterbird species in Finland since the 1980s can be attributed to 
the rise of the introduced predators mink and raccoon dog. 
 
Recently the impact of raccoon dogs on meadow birds (waders) has been studied with wildlife 
cameras in Germany and the Netherlands. Although the raccoon dog does not like to leave the cover 
of dense vegetation, it appears to do so in some meadow bird areas adjacent to marshland with 
cover. Meadow bird populations have spiralled down in the last decades, due to the intensification of 
agricultural practices. In the last remaining meadow bird areas predation of nests and chickens, for 
instance by foxes and martens, has become a problem, recently aggravated by raccoon dogs. Salewski 
and Schmidt (2019) report a total predation rate of 49%, on 405 nests of the black-tailed godwit 
(Limosa limosa) in two areas in northern Germany. Of all predated nests 21% (42 nests) were robbed 
by raccoon dogs, whereas foxes and polecats were responsible for 35% and 14% of the predation 
respectively. Another six species accounted for 7%, whereas 23% of the predated nests were robbed 
by unknown predators. In a meadow bird area in the northern Netherlands, 36 nests of four meadow 
bird species were monitored in 2023. A total of 20 nests were predated, 15 of which by raccoon dogs 
(Hofstee, 2023, unpublished report). However, several other meadow bird areas in the same province 
do not show such a high predation rate by raccoon dogs, yet (Mulder, own data), suggesting it is a 
site-specific problem. 
 
In Bulgaria, concerns have risen about the raccoon dog as a threat to breeding colonies of the 
Dalmatian pelican Pelecanus crispus, based on camera observations. Raccoon dogs robbed several 
eggs and disturbed part of a breeding colony (Koshev et al., 2020). 
 
There are also concerns that the raccoon dog might be important as a predator of the European pond 
turtle (Emys orbicularis) and of isolated populations of several rare amphibian species (Schneeweiss 
and Wolf, 2009; Sutor et al., 2010), but data are lacking to date. Pagh et al. (2025) found only 
common amphibian species in the stomachs of 525 raccoon dogs from wetlands in Denmark.  
 
6.3. Island ecology 
 
In island situations, populations of prey animals are in general more vulnerable to predation by 
raccoon dogs, especially if mammalian predators were lacking before. Such islands are deliberately 
chosen by many bird species as safe nesting places. If predators like the raccoon dog reach an island, 
their impact may be considerable (Kauhala, 1996c). Kauhala and Auniola (2001) reported that in 
different summers 2 - 67% of raccoon dog faeces from the Finnish archipelago contained waterfowl 
(mainly eider (Somateria mollissima)) remains, but probably most of them had been found as 
carcasses. Raccoon dogs were estimated to kill only 1.2 - 3.5% of the nesting female eiders each year. 
Rather more scats (11 - 40%) contained eggshells. More eggshells were found in the scats in July 
(after eider chicks had hatched) than earlier in spring. The predatory impact may differ from island to 
island, depending on food availability and the local fauna composition (Kauhala and Auniola, 2001). 
Intensive killing of mink and raccoon dogs on small Finnish islands improved the breeding 
performance of eiders (Jaatinen et al., 2022). On very small islands raccoon dogs were able to find 
artificial and natural bird nests quickly (Dahl and Åhlén, 2019).  
 
Especially on small islands, frog populations may become threatened. Frogs have indeed vanished 
from some islands off the south-west coast of Finland after raccoon dogs arrived in the 1970s, 
whereas frog populations have not declined on the outer islands where raccoon dogs are not found 
(Kauhala 1996c; Kauhala and Auniola, 2001; Salo, 2009). 
 



In conclusion: raccoon dogs can affect the breeding success of ground nesting birds, mostly in 
wetland areas and especially in bird colonies. They eat the eggs and chicks, but only rarely the 
breeding adults. However, from population trends and other data, there is little evidence yet that 
they have an impact on the population size of ground-breeding birds. There is still a lack of well-
designed studies into predation by raccoon dogs on ground-nesting birds. Theoretically, raccoon dogs 
might pose a threat for small isolated populations of amphibians, and probably also for turtles. 
 
6.4. Competition 
 
Medium-sized predators may compete with each other for resources, be it food or dens. They also 
may kill each other’s cubs. In Northeastern Germany the diet of raccoon dogs and foxes overlapped 
to a considerable degree, both predators being omnivorous and opportunistic. However, since these 
species are sympatric in the original distribution area, competition between the species, if it takes 
place at all, is not crucial (Drygala et al., 2013). In northern Belarus, there seemed to be little resource 
competition between the generalist predators in the warm season. However, the raccoon dog 
depleted the resource of ungulate (elk (Alces alces) and boar (Sus scrofa)) carrion substantially at the 
onset of winter, before their winter dormancy started. This affected the native predators later in the 
winter, especially the polecat (Mustela putorius): in the 14 years in which the number of raccoon dog 
snow tracks increased, those of the polecat decreased significantly (Sidorovich et al., 2000). 
 
Kowalczyk et al. (2008) postulate a positive effect of the setts of badgers on raccoon dogs, facilitating 
their success. Raccoon dogs do not dig burrows themselves. Badgers are prolific burrowers, and their 
setts are an important resource for foxes and raccoon dogs as well, for reproduction, winter rest and 
daytime shelter. Often the three species share the same setts. In the Bialowieza forest in Poland 
cohabitation of badger setts was very common in winter, much less common in summer. Occupation 
of badger setts by raccoon dogs or foxes never led to the departure of badgers. No evidence of 
aggression of raccoon dogs or foxes against badgers was found. Some predation on each other’s cubs 
occurred, and badgers probably killed some adult foxes and raccoon dogs (Kowalczyk et al., 2008). 
The cohabitation of setts by badgers and foxes or raccoon dogs did, however, not negatively affect the 
litter sizes of the three species (Nowakowski et al., 2020). Elsewhere badger setts were important for 
raccoon dogs as well: in a Lithuanian nature reserve, in spring, 8% of badger setts were used by 
raccoon dogs for reproduction (Ulevicius, 1997). In southeastern Finland radio-collared badgers and 
raccoon dogs were detected wintering or resting together on 24% of 135 simultaneous locations in 
winter and 12.5% of 124 locations in summer (Kauhala and Holmala, 2006). Badgers and raccoon 
dogs in southern Finland showed different habitat preferences, making it unlikely that they competed 
with each other for food (Kauhala and Auttila, 2010). 
 
The invasion of raccoon dogs did not result in a decrease in the densities of badgers in the Bialowieza 
Primeval Forest or other European localities (Kauhala, 1995; Kowalczyk et al., 2000; Sidorovich et al., 
2000). It appears that these two species can coexist and utilize available resources with minimal 
competition (Jędrzejewska and Jędrzejewski, 1998). The same is true for the fox. Baltrunaite (2006) 
and Drygala and Zoller (2013) both concluded that the impact of raccoon dog on red fox (and pine 
marten) in Lithuania and northeastern Germany was insignificant, because of differences in diet, 
hunting tactics and specific use of some habitats. However, because fox and raccoon dog population 
indices correlated negatively during a five-year predator removal experiment, Kauhala (2004) thinks 
that competition between these two species is possible and, if the hunting pressure towards one of 
them is high, the other species may benefit and increase in numbers. In Lithuania, the increase in the 
abundance of the raccoon dog did not result in a distinct decline of native medium-sized predators, 
also suggesting a weak or absent competition between them (Baltrunaite, 2010). Another form of 
possible competition between raccoon dog and red fox may be an enhanced mortality in the red fox 
by sarcoptic mange since the arrival of the raccoon dog, due to a higher incidence of mange in this 
species than in the red fox (see below; N. Stier, personal communication).  



 
It is generally acknowledged that competition by raccoon dogs would not be severe enough to have a 
significant impact on the populations of native carnivore species. 
 
6.5. Parasites and diseases 
 
The introduced raccoon dog has not brought new parasites or diseases to Europe. Instead, being a 
canid, it shares the parasites and diseases of the red fox, jackal and wolf. Some of these parasites or 
diseases are zoonotic and can be dangerous for humans, for example, rabies. Rabies is a prominent 
viral disease in areas where it still persists, mainly in Eastern Europe (RBE, nd). The baits that are used 
to control rabies in foxes are consumed by raccoon dogs as well, but it is necessary to adapt the 
rabies control strategy to the higher vector population (fox plus raccoon dog) in areas where raccoon 
dogs are common (Robardet et al., 2016), as well as to the hibernation behaviour of the raccoon dog 
(Singer et al., 2009). 
 
A parasite that is dangerous to humans is the fox tapeworm Echinococcus multilocularis, which is 
widespread under foxes in central Europe. This tiny endoparasite has been found in several surveys of 
the intestines of raccoon dogs, with its prevalence ranging from 2.5 to 28% (Oksanen et al., 2016). 
Generally, the proportion of affected raccoon dogs is much lower than that of foxes (Laurimaa et al., 
2015). Though the raccoon dog is a competent host species for E. multilocularis, the red fox remains 
the main vector. Only where the prevalence in foxes is higher than 3%, other vectors such as raccoon 
dog, jackal and wolf are also infected. In areas where the prevalence in foxes was lower than 3%, 
there was no indication that the life cycle of E. multilocularis was maintained by other host species 
than the fox (Oksanen et al., 2016). Foxes defecate throughout their whole territory, raccoon dogs 
however concentrate their faeces in a few latrines only, thus contaminating much fewer spots with 
Echinococcus eggs and playing a more limited role in the transmission to humans (Al-Sabi et al., 
2013). 
 
Humans can be infected by eggs of E. multilocularis that are shed with the faeces, in the field, or via 
their own domestic dog, which may have fox tapeworms if it has eaten infected voles. In the five 
years from 2018 to 2022, a total of 761 cases of human alveolar echinococcosis were reported in the 
whole of Europe (ECDC, 2022). Alveolar echinococcosis is characterised by tumour-like growth in 
internal organs, mainly the liver, but develops very slowly; it may take ten years before problems 
arise. If left untreated, it can be fatal. For an early diagnosis, the doctors in areas where the 
tapeworm is common must be vigilant and aware of the possibility of echinococcosis in patients with 
internal organ problems. Preventive measures include avoiding contact with (faecal matter of) wild 
animals such as foxes and raccoon dogs, as well as domestic dogs and their faecal matter, and limiting 
the interactions between dogs and rodents. Control options of E. multilocularis in the wild animal 
population are limited. The usual culling of foxes and raccoon dogs does not affect the distribution 
and prevalence of this tapeworm; to have effect the necessary intensity of culling is unrealistically 
high. The occurrence of the parasite in the field can be suppressed by distributing anthelmintic baits 
for foxes (and presumably raccoon dogs), but to have sufficient effect baiting campaigns must be very 
intensive and long-lasting, and are thus costly (Hegglin and Deplazes, 2013).  
 
The raccoon dog is a suitable indicator and a well-adapted host for all four species of the genus 
Trichinella circulating in Europe. It plays an important role, especially in spreading T. spiralis and T. 
britovi through the sylvatic cycle in northeastern European countries. The prevalence of Trichinella 
infection in raccoon dogs varies widely between different European regions, from 0% in Denmark and 
Austria to 1.9–4% in Germany, 33.2% in Finland, 35.5% in Lithuania, 32.5% in Latvia, and 57.5% in 
Estonia (Veronesi et al., 2023). In Finland, red foxes and raccoon dogs are the main vectors of sylvatic 
trichinella infections (Airas et al., 2010). Humans may develop trichinellosis by eating raw or 
undercooked meat from infected domestic pigs (mostly if they have access to outdoor pens) or game 



animals. Several carnivore or omnivore wildlife species (red fox, raccoon dog, wild boar, rats, other 
rodents) can be carriers of Trichinella, and if pigs eat their carcasses, they get infected. In western and 
northern Europe trichinellosis is a rare disease nowadays, as a result of the control measures in the 
meat industry (Airas et al., 2010). However, in Germany and eastern Europe, the infection rate of wild 
boar is increasing, most probably due to the spread of raccoon dogs and wolves (Johne et al., 2025). 
Pigs should be prevented from eating uncooked meat, scraps, or carcasses of any animals, including 
rats, to break the oral ingestion cycle of infection. 
 
A parasite detected in raccoon dogs and foxes with an increasing frequency in some European 
countries is Alaria alata, a trematode, with a prevalence ranging from 4.7% in Croatia to 96.5% in 
Lithuania, mainly in wet areas. The larval stage is pathogenic. In humans, the symptoms of alariosis 
are usually mild, and the diagnosis is difficult, but it can occasionally be quite harmful and even cause 
death. Humans can be infected by ingesting Alaria larvae when eating undercooked frog, goose, boar 
or pig meat (Korpysa-Dzirba et al., 2021). 
 
Raccoon dogs can also carry many non-zoonotic (not affecting humans) parasites and diseases, of 
which some may have a large impact on the raccoon dog population itself. Sarcoptic mange, caused 
by the mite Sarcoptes scabie var. vulpesi is rather common in raccoon dogs (Stier, 2006). The mite 
lives in the skin, causing bare patches, severe itching and, if the infection is severe, may in a few 
weeks lead to death from exposure and organ failure. Free-running domestic dogs can be infected by 
contact with mangy foxes or raccoon dogs (Süld et al., 2017). Sarcoptic mange sometimes comes in 
'waves', decimating the populations of red foxes (Lindström, 1992). At other times it is permanently 
present in low intensities (up to 25%) in fox, raccoon dog and other wildlife populations, making 
relatively few victims (Kołodziej-Sobocinska, 2014).  
 
The disease canine distemper, caused by the canine distemper virus (CDV), is an important disease in 
domestic dogs and other canids and has been observed in raccoon dogs as well. Foxes are the main 
vector in wildlife in Europe, but there is a lack of research in raccoon dogs. 
 
In conclusion, the raccoon dog is a reservoir of several zoonotic and non-zoonotic diseases and 
parasites but has not substantially aggravated the human health risk situation in Europe. However, 
the establishment of a raccoon dog population may ask for the adaptation of some disease 
management strategies. Continued monitoring is recommendable for rabies, Echinococcus, Trichinella 
and Alaria in raccoon dogs. 
 
7. Management 
 
The first and foremost measure to prevent the raccoon dog from reaching new areas is to ban all 
keeping, importing, selling and breeding of the species: the total population in Denmark originates 
from escaped animals (Nørgaard et al., 2017), as does the population in the centre of the 
Netherlands (Mulder, 2013). It is important to strongly reinforce such a ban, especially in countries 
still largely outside the range of the raccoon dog, for instance, the United Kingdom, Spain, Italy, 
Norway and Sweden. It is recommended to organize an early warning system on possible invasion 
routes (as has been done in northern Sweden (Dahl and Åhlén, 2017)), for instance in northeastern 
Italy around the Adriatic Sea, and on islands. Since the raccoon dog is an apt swimmer, much more so 
than the red fox, it poses a danger for islands with important bird populations. A warning system with 
wildlife cameras at bait stations which send the pictures to their owner, facilitates a quick response 
and intervention when the raccoon dog arrives in a new area (Dahl and Åhlén, 2017). 
 
Where raccoon dog populations already have developed, it has proved to be impossible to eradicate 
them or even to reduce their numbers considerably. In all European countries where raccoon dogs 
are living today, they have been hunted and otherwise persecuted from the moment of their arrival. 



Despite the high numbers of raccoon dogs killed by hunters each year (Finland: 200.000; Germany: 
30.000), their expansion has not been halted anywhere and there are no indications that the 
population density has decreased as a result of hunting. Just to limit the population growth it is 
necessary to annually remove at least the numbers produced each year in excess of the annual 
mortality. Stier (2006) argues that the high hunting bag in Germany may look impressive, but that a 
two- to three-fold intensification of the hunting pressure would be needed to start reducing the 
breeding population of the raccoon dog. Rabies, a major natural cause of death, has disappeared in 
Western Europe, increasing the raccoon dog’s expansion potential. A two- to three-fold 
intensification of hunting is not realistic, and given the favourable circumstances in habitat and food 
availability might still have a limited effect in central and northern Europe. 
 
A locally effective management strategy is the employment of so-called Judas animals. Raccoon dogs 
are captured, sterilised, fitted with a GPS-GSM-collar and released in an area where their presence is 
unwanted. The lone raccoon dog will search for a mate. When its behaviour indicates settlement, it is 
visited in the field (often with the help of a hunting dog) and its newly found partner is killed or 
captured to play the Judas role elsewhere. This method has been successfully applied in northern 
Sweden to control the influx of raccoon dogs from Finland, since 2008; in 2012-2014 about 80 
raccoon dogs were killed each year, whereas in 2022 and 2023 only 15 and 10 animals were caught 
with the same effort (SAHWM, 2022, 2023). About half of the Judas animals succeeded in finding one 
or more new partners (Herfindal et al., 2016). In the adjacent Finnish Lapland region, the yearly 
number of animals killed dropped from about 200 to 75 during the same ten years (FWA, 2024). 
 
The apparent success of this rather expensive management method is because it is here applied at 
the northern border of the raccoon dogs´ range, where the climate with long winters only allows a 
very low population density, and also in a relatively narrow invasion corridor around the Bothnic Gulf. 
When the method was applied on the mainland of Denmark, between 2010 and 2015, it did not 
make a dent in the rapidly rising population of raccoon dogs (Sunde and Elmeros, 2016). Also, a 
disadvantage of the method is that the Judas animals themselves have to eat and depredate on the 
local fauna. 
 
In conclusion, the employment of Judas animals can be effective in keeping the population at a low 
level, but only in areas where the natural population density is already very low (Dahl and Åhlén, 
2017). It may also be successful on islands and at the entrances to peninsulas (short front of 
invasion), but not in the middle of a thriving population. In Italy, this method might be helpful to 
prevent the raccoon dog from entering the country around the Alps.  
 
Stier (2006) and Mulder (2013) advise to address specific problems with raccoon dogs (and other 
predators), such as predation of bird colonies, on a local scale. Very intensive control between 
December (end of dispersal) and April (start of reproduction) is needed, each year, to reduce the 
spring population in a target area (which should not be too large, at a maximum of about 10 km²) to 
achieve the desired results. As always, a combination of methods yields the best results: large wire 
cages to capture the unexperienced young animals, attendance at feeding stations in the dark (using 
IR-light or thermal imaging visors), hunting dogs, snow tracking, excavating of dens, etcetera. Fish, 
meat and dog biscuits are favoured baits. 
 
To prevent raccoon dogs from visiting small target areas, such as cultures of fruit, bird breeding 
colonies or ponds with rare amphibians, (electric) fences may do well, as have been successfully used 
against foxes.  
 
In the vast majority of its expanding range, however, management of the raccoon dog is not needed 
at all (see chapter 6). 
 



 
8. References 
 
Airas, N., Saari, S., Mikkonen, T., Virtala, A.-M., Pellikka, J., Oksanen, A., Isomursu, M., Kilpelä, S.-S., 
Lim, C. W. and Sukura, A. (2010) Sylvatic trichinella spp. Infection in Finland. Journal of Parasitology, 
96(1), 67–76. DOI: 10.1645/GE-2202.1 
 
Al-Sabi, M. N. S., Chriél, M., Jensen, T. H. and Enemark, H. L. (2013) Endoparasites of the raccoon dog 
(Nyctereutes procyonoides) and the red fox (Vulpes vulpes) in Denmark 2009-2012—A comparative 
study. International Journal for Parasitology: Parasites and Wildlife, 2(1), 144–151. DOI: 
10.1016/j.ijppaw.2013.04.001 
 
Ansorge, H., and Stiebling, U. (2001) Die Populationsbiologie des Marderhundes (Nyctereutes 
procyonoides) im östlichen Deutschland—Einwanderungsstrategie eines Neubürgers. Beiträge Zur 
Jagd-Und Wildforschung, 26, 247–254. 
 
Balčiauskas, L., Stratford, J., Balčiauskienė, L. and Kučas, A. (2021) Roadkills as a Method to Monitor 
Raccoon Dog Populations. Animals, 11(11), Article 11. DOI: 10.3390/ani11113147 
 
Baltrūnaitė, L. (2005) Seasonal diet diversity of raccoon dog (Nyctereutes procyonoides Gray) in 
different landscapes, Lithuania. Acta Biologica Universitatis Daugavpiliensis, 5, 75–83. 
 
Baltrūnaitė, L. (2006) Diet and Winter Habitat use of the Red Fox, Pine Marten and Raccoon Dog in 
Dzūkija National Park, Lithuania. Acta Zoologica Lituanica, 16(1), 46–53. DOI: 
10.1080/13921657.2006.10512709 
 
Baltrūnaitė, L. (2010) Winter habitat use, niche breadth and overlap between the red fox, pine 
marten and raccoon dog in different landscapes of Lithuania. Folia Zoologica, 59(4), 278–284. DOI: 
10.25225/fozo.v59.i4.a2.2010 
 
Barbu, P. (1972) Beitrage zum studium des Marderhundes, Nyctereutes procyonoides ussuriensis 
Matschie 1907 aus dem Donaudelta. Saugetierkundliche Mitteilungen, 20, 375–405. 
 
Bardeleben, C., Moore, R. L. and Wayne, R. K. (2005) A molecular phylogeny of the Canidae based on 
six nuclear loci. Molecular Phylogenetics and Evolution, 37(3), 815–831. DOI: 
10.1016/j.ympev.2005.07.019 
 
Brzeziński, M., Diserens, T. A. and Zalewski, A. (2024) The Big Four reign in eutrophic lake reedbeds: 
Predation on artificial waterbird nests. European Journal of Wildlife Research, 70(2). DOI: 
10.1007/s10344-024-01774-7 
 
Corbet, G. B. (1978). Mammals of the Palaearctic Region: A Taxonomic Review, 1st edn., Cornell Univ 
Pr. 
 
Daguenet, T. and Sen, S. (2019) Phylogenetic relationships of nyctereutes Temminck, 1838 (Canidae, 
Carnivora, Mammalia) from early Pliocene of Çalta, Turkey. Geodiversitas, 41(18), 663–677. DOI: 
10.5252/geodiversitas2019v41a18 
 
Dahl, F. and Åhlén, P.-A. (2017) Information on measures and related costs in relation to species 
included on the Union list: Nyctereutes procyonoides. Technical Note Prepared by IUCN for the 
European Commission. 
 



Dahl, F. and Åhlén, P.-A. (2019) Nest predation by raccoon dog Nyctereutes procyonoides in the 
archipelago of northern Sweden. Biological Invasions, 21(3), 743–755. DOI: 10.1007/s10530-018-
1855-4 
 
DDA (2024) Bestandsentwicklung, Verbreitung und jahreszeitliches Auftreten von Brut- und 
Rastvögeln in Deutschland. Dachverband Deutscher Avifaunisten. Available at: www.dda-
web.de/voegel/voegel-in-deutschland (accessed 23 September 2024). 
 
Drygala, F., Stier, N., Zoller, H., Bögelsack, K., Mix, H. M. and Roth, M. (2008a) Habitat use of the 
raccon dog (Nyctereutes procyonoides) in north-eastern Germany. Mammalian Biology, 73(5), 371–
378. DOI: 10.1016/j.mambio.2007.09.005 
 
Drygala, F., Stier, N., Zoller, H., Mix, H. M., Bögelsack K. and Roth, M. (2008b) Spatial organisation and 
intra-specific relationship of the raccoon dog Nyctereutes procyonoides in Central Europe. Wildlife 
Biology, 14(4), 457-466. 
 
Drygala, F., Zoller, H., Stier, N., Mix, H. M. and Roth, M. (2008c) Ranging and parental care of the 
raccoon dog Nyctereutes procyonoides during pup rearing. Acta Theriologica, 53, 111-119. 
 
Drygala, F., Werner, U. and Zoller, H. (2013) Diet composition of the invasive raccoon dog (Nyctereutes 
procyonoides) and the native red fox (Vulpes vulpes) in north-east Germany. Hystrix, 24, 190–194. 
DOI: 10.4404/hystrix.-24.2-8867 
 
Drygala, F. and Zoller, H. (2013) Spatial use and interaction of the invasive raccoon dog and the native 
red fox in Central Europe: Competition or coexistence? European Journal of Wildlife Research, 59(5), 
683–691. DOI: 10.1007/s10344-013-0722-y 
 
Drygala, F., Zoller, H., Stier, N. and Roth, M. (2010) Dispersal of the raccoon dog Nyctereutes 
procyonoides into a newly invaded area in Central Europe. Wildlife Biology, 16(2), 150–161. DOI: 
10.2981/08-076 
 
ECDC (European Centre for Disease Prevention and Control) (2022) Annual Epidemiological Report for 
2022. Echinococcosis. In: ECDC. Stockholm: ECDC 
 
Elmeros, M., Mikkelsen, D. M. G., Nørgaard, L. S., Pertoldi, C., Jensen, T. H. and Chriél, M. (2018) The 
diet of feral raccoon dog (Nyctereutes procyonoides) and native badger (Meles meles) and red fox 
(Vulpes vulpes) in Denmark. Mammal Research, 63(4), 405–413. DOI: 10.1007/s13364-018-0372-2 
 
Elżanowski, A. (2023) The persecution of animal immigrants. Zoophilologica, 2(12), 1–25. DOI: 
10.31261/ZOOPHILOLOGICA.2023.12.02 
FWA (Finnish Wildlife Agency) (2024). Report of Raccoon Dog management in Finland for 2023. 
 
Goszczyński, J. (1999) Fox, raccoon dog and badger densities in North Eastern Poland. Acta 
Theriologica, 44(4), 413–420. DOI: 10.4098/AT.arch.99-39 
 
Hegglin, D. and Deplazes, P. (2013) Control of Echinococcus multilocularis: Strategies, feasibility and 
cost–benefit analyses. International Journal for Parasitology, 43(5), 327–337. 
 
Helle, E. and Kauhala, K. (1991) Distribution history and present status of the raccoon dog in Finland. 
Ecography, 14(4), 278–286. DOI: 10.1111/j.1600-0587.1991.tb00662.x 
 

http://www.dda-web.de/voegel/voegel-in-deutschland
http://www.dda-web.de/voegel/voegel-in-deutschland


Helle, E. and Kauhala, K. (1993) Age structure, mortality, and sex ratio of the raccoon dog in Finland. 
Journal of Mammalogy, 74(4), 936–942. DOI: 10.2307/1382432 
 
Helle, E. and Kauhala, K. (1995) Reproduction in the raccoon dog in Finland. Journal of Mammalogy, 
76(4), 1036–1046. DOI: 10.2307/1382597 
 
Herfindal, I., Melis, C., Åhlén, P.-A. and Dahl, F. (2016) Lack of sex-specific movement patterns in an 
alien species at its invasion front – consequences for invasion speed. Ecology and Evolution, 6(16), 
5570–5584. DOI: 10.1002/ece3.2300 
 
Hofstee, J. (2023) Report on nestpredation in ‘De Ontginning’. Unpublished. 
 
Holopainen, S., Väänänen, V.-M. and Fox, A. (2020) Landscape and habitat affect frequency of artificial 
duck nest predation by native species, but not by an alien predator. Basic and Applied Ecology. 48. 
DOI: 10.1016/j.baae.2020.07.004. 
 
Horecka, B., Jakubczak, A., Ślaska, B. and Jeżewska-Witkowska, G. (2022) Raccoon dog (Nyctereutes 
procyonoides) phylogeography including the Polish population: Local and global aspects. European 
Zoological Journal, 89(1), 641–652. DOI: 10.1080/24750263.2022.2070289 
 
Ivanova, G. (1962) Sravnitel’naja harakteristika pitanija lisicy, barsuka i enotovidnoj sobaki v 
Voronezskom zapovednike [Comparison of the alimentation of red fox, badger and raccoon dog in the 
Voronez Reserve]. Ucenye Zapiski Moskovskogo Gosudarsvennogo Pedagogiceskogo Instituta Imeni 
Lenina, 186, 210–256. 
 
Jaatinen, K., Hermansson, I., Mohring, B., Steele, B. B. and Öst, M. (2022) Mitigating impacts of 
invasive alien predators on an endangered sea duck amidst high native predation pressure. 
Oecologia, 198(2), 543–552. DOI: 10.1007/s00442-021-05101-8 
 
Jasiulionis, M., Stirkė, V. and Balčiauskas, L. (2023) The Distribution and Activity of the Invasive 
Raccoon Dog in Lithuania as Found with Country-Wide Camera Trapping. Forests, 14(7). DOI: 
10.3390/f14071328 
 
Jedrzejewska, B. and Jedrzejewski, W. (1998) Predation in vertebrate communities: The Bialowieza 
Primeval Forest as a case study (Vol. 135). Springer Science & Business Media. 
 
Johne, A., Sachsenröder, J., Richter, M. and Nöckler, K. (2025) Trichinella findings in Germany from 
2013 to 2023 indicate an increased prevalence in wild boar (Sus scrofa) population. Veterinary 
Parasitology, 333, 110316. DOI: 10.1016/j.vetpar.2024.110316 
 
Kauhala, K. (1993) Growth, size, and fat reserves of the raccoon dog in Finland. Acta Theriologica, 
38(2), 139–150. DOI: 10.4098/AT.arch.93-12 
 
Kauhala, K. (1995) Changes in distribution of the European badger Meles meles in Finland during the 
rapid colonization of the raccoon dog. Annales Zoologici Fennici, 32(2), 183–191.  
 
Kauhala, K. (1996a) Habitat use of Raccoon dogs, Nyctereutes procyonoides, in southern Finland. 
Zeitschrift für Säugetierkunde, 6, 269--275.  
 
Kauhala K. (1996b) Reproductive strategies of the raccoon dog and the red fox in Finland. Acta 
Theriologica, 41(1), 51-58. 
 



Kauhala, K. (1996c) Introduced carnivores in Europe with special reference to central and northern 
Europe. Wildlife Biology, 2, 197-204. 
 
Kauhala, K. (2004) Removal of medium-sized predators and the breeding success of ducks in Finland. 
Folia Zoologica, 53(4), 367–378.  
 
Kauhala, K. and Auniola, M. (2001) Diet of raccoon dogs in summer in the Finnish archipelago. 
Ecography, 24(2), 151–156. DOI: 10.1034/j.1600-0587.2001.240205.x 
 
Kauhala, K. and Auttila, M. (2010) Habitat preferences of the native badger and the invasive raccoon 
dog in southern Finland. Acta Theriologica, 55(3), 231–240. DOI: 10.4098/j.at.0001-7051.040.2009 
 
Kauhala, K., Helle, E. and Pietila, H. (1998) Time allocation of male and female raccoon dogs to pup 
rearing at the den. Acta Theriologica, 43(3), 301-310. 
 
Kauhala, K., Helle, E. and Taskinen, K. (1993a) Home range of the raccoon dog (Nyctereutes 
procyonoides) in southern Finland. Journal of Zoology, 231(1), 95–106. DOI: 10.1111/j.1469-
7998.1993.tb05355.x 
 
Kauhala, K., Kaunisto, M. and Helle, E. (1993b) Diet of the raccoon dog, Nyctereutes procyonoides, in 
Finland. Zeitschrift für Säugetierkunde 58: 129-136. 
 
Kauhala, K. and Holmala, K. (2006) Contact rate and risk of rabies spread between medium-sized 
carnivores in southeast Finland. Annales Zoologici Fennici, 43(4), 348–357.  
 
Kauhala, K., Holmala, K., Lammers, W. and Schregel, J. (2006) Home ranges and densities of medium-
sized carnivores in south-east Finland, with special reference to rabies spread. Acta Theriologica, 51, 
1-13. 
 
Kauhala, K. and Kowalczyk, R. (2011) Invasion of the raccoon dog Nyctereutes procyonoides in 
Europe: History of colonization, features behind its success, and threats to native fauna. Current 
Zoology, 57(5), 584–598. DOI: 10.1093/czoolo/57.5.584 
 
Kauhala, K. and Saeki, M. (2004) Raccoon dog Nyctereutes procyonoides (Gray, 1834). In: C. Sillero-
Zubiri, M. Hoffmann and D.W. Macdonald (eds.). Canids: foxes, wolves, jackals and dogs. Status survey 
and conservation action plan, 136-142. IUCN/SCC Canid Specialist Group, Cambridge, UK. 
 
Kauhala, K., Schregel, J. and Auttila, M. (2010) Habitat impact on raccoon dog Nyctereutes 
procyonoides home range size in southern Finland. Acta Theriologica, 55(4), 371–380. DOI: 
10.4098/j.at.0001-7051.063.2009 
 
Kim, S.-I., Oshida, T., Lee, H., Min, M.-S. and Kimura, J. (2015) Evolutionary and biogeographical 
implications of variation in skull morphology of raccoon dogs (Nyctereutes procyonoides, Mammalia: 
Carnivora). Biological Journal of the Linnean Society, 116(4), 856–872. DOI: 10.1111/bij.12629 
 
Kochmann, J., Cunze, S. and Klimpel, S. (2021) Climatic niche comparison of raccoons Procyon lotor 
and raccoon dogs Nyctereutes procyonoides in their native and non-native ranges. Mammal Review, 
51(4), 585–595. DOI: 10.1111/mam.12249 
 
Kołodziej-Sobocińska, M., Zalewski, A. and Kowalczyk, R. (2014) Sarcoptic mange vulnerability in 
carnivores of the Białowieża Primeval Forest, Poland: Underlying determinant factors. Ecological 
Research, 29(2), 237–244. DOI: 10.1007/s11284-013-1118-x 



 
Korpysa-Dzirba, W., Różycki, M., Bilska-Zając, E., Karamon, J., Sroka, J., Bełcik, A., Wasiak, M. and 
Cencek, T. (2021) Alaria alata in terms of risks to consumers’ health. Foods, 10(7). DOI: 
10.3390/foods10071614 
 
Koshev Y.S., Petrov, M. M., Nedyalkov, N. P. and Raykov, I. A. (2020) Invasive raccoon dog depredation 
on nests can have strong negative impact on the Dalmatian pelican’s breeding population in Bulgaria. 
European Journal of Wildlife Research, 66(85). DOI: 10.1007/s10344-020-01423-9 
 
Kowalczyk, R., Bunevich, A. N. and Jędrzejewska, B. (2000) Badger density and distribution of setts in 
Białowieża Primeval Forest (Poland and Belarus) compared to other Eurasian populations. Acta 
Theriologica, 45(3), 395–408. 
 
Kowalczyk, R., Jędrzejewska, B., Zalewski, A. and Jędrzejewski, W. (2008) Facilitative interactions 
between the Eurasian badger (Meles meles), the red fox (Vulpes vulpes), and the invasive raccoon 
dog (Nyctereutes procyonoides) in Białowieża Primeval Forest, Poland. Canadian Journal of Zoology, 
86(12), 1389–1396. DOI: 10.1139/Z08-127 
 
Kowalczyk, R. and Zalewski, A. (2011) Adaptation to cold and predation-shelter use by invasive 
raccoon dogs Nyctereutes procyonoides in Białowieża Primeval Forest (Poland). European Journal of 
Wildlife Research, 57(1), 133–142. DOI: 10.1007/s10344-010-0406-9 
 
Kowalczyk, R., Zalewski, A., Jçdrzejewska, B., Ansorge, H. and Bunevich, A. N. (2009) Reproduction 
and mortality of invasive raccoon dogs (Nyctereutes procyonoides) in the Biatowieža Primeval Forest 
(eastern Poland). Annales Zoologici Fennici, 46(4), 291–301. DOI: 10.5735/086.046.0406 
 
Krüger, H., Väänänen, V.-M., Holopainen, S. and Nummi, P. (2018) The new faces of nest predation in 
agricultural landscapes—A wildlife camera survey with artificial nests. European Journal of Wildlife 
Research, 64(6). DOI: 10.1007/s10344-018-1233-7 
 
Laurimaa, L., Süld, K., Moks, E., Valdmann, H., Umhang, G., Knapp, J. and Saarma, U. (2015) First 
report of the zoonotic tapeworm Echinococcus multilocularis in raccoon dogs in Estonia, and 
comparisons with other countries in Europe. Veterinary Parasitology, 212(3–4), 200–205. DOI: 
10.1016/j.vetpar.2015.06.004 
 
Lavrov, N. (1971) Results of raccoon dog introductions in different parts of the Soviet Union. Trudy 
Kafedry Biologii MGZPI, 29, 101–160. 
 
Lindström E. (1992) Diet and demographics of the red fox (Vulpes vulpes) in relation to population 
density––the sarcoptic mange event in Scandinavia. In: McCullough DR, Barret RH (eds) Wildlife 2001: 
populations. Elsevier, London, 922–931. DOI: 10.1007/978-94-011-2868-1_70 
 
Lucenti, S. B., Rook, L. and Morales, J. (2018) Nyctereutes (Mammalia, carnivora, canidae) from layna 
and the eurasian raccoon-dogs: An updated revision. Rivista Italiana Di Paleontologia e Stratigrafia, 
124(3), 597–616.  
 
Melis, C., Herfindal, I., Dahl, F. and Åhlén, P.-A. (2015). Individual and temporal variation in habitat 
association of an alien carnivore at its invasion front. PLoS ONE, 10(3). DOI: 
10.1371/journal.pone.0122492 
 
Mulder, J. L. (2013) The raccoon dog (Nyctereutes procyonoides) in the Netherlands—Its present 
status and a risk assessment. Lutra, 56, 23–43. 



 
Mustonen, A.-M. and Nieminen, P. (2018) A review of the physiology of a survival expert of big freeze, 
deep snow, and an empty stomach: The boreal raccoon dog (Nyctereutes procyonoides). Journal of 
Comparative Physiology B: Biochemical, Systemic, and Environmental Physiology, 188(1), 15–25. DOI: 
10.1007/s00360-017-1114-5 
 
Naaber, J. (1971) Kährikkoer. Eesti Loodus, 14, 449–455. 
 
Naaber, J. (1984) Mammals in Maatsalu today and in the future. Scientific Studies of the National 
Parks of the Estonian SSR IV. The Nature of Maatsalu. Tallinn: Valgust (In Estonian). 
 
Nasimovič, A. and Isakov, J. (1985) Arctic fox, red fox and raccoon dog: Distribution of populations, 
ecology and preservation. Nauka, Moscow. 
 
Nørgaard, L. S., Mikkelsen, D. M. G., Elmeros, M., Chriél, M., Madsen, A. B., Nielsen, J. L., Pertoldi, C., 
Randi, E., Fickel, J., Brygida, S. and Ruiz-González, A. (2017) Population genomics of the raccoon dog 
(Nyctereutes procyonoides) in Denmark: Insights into invasion history and population development. 
Biological Invasions, 19(5), 1637–1652. DOI: 10.1007/s10530-017-1385-5 
 
Nowak, E. (1984) Verbreitungs-und bestandsentwicklung des marderhundes, Nyctereutes 
procyonoides (Gray, 1834) in Europa. Zeitschrift Fur Jagdwissenschaft, 30(3), 137–154. 
 
Nowak, E. (1993) Nyctereutes procyonoides Gray, 1834-Marderhund. Handbuch Der Saugetiere 
Europas, Raubsauger (Teill), 215–248. 
 
Nowakowski, K., Ważna, A., Kurek, P., Cichocki, J. and Gabryś, G. (2020) Reproduction success in 
European badgers, red foxes and raccoon dogs in relation to sett cohabitation. PLoS ONE, 15(8 
August). DOI: 10.1371/journal.pone.0237642 
 
Nummi, P., Väänänen, V.-M., Pekkarinen, A.-J., Eronen, V., Mikkola-Roos, M., Nurmi, J., Rautiainen, A. 
and Rusanen, P. (2019) Alien predation in wetlands – The raccoon dog and waterbird breeding 
success. Baltic Forestry, 25(2), 228–237.  
 
Oksanen, A., Siles-Lucas, M., Karamon, J., Possenti, A., Conraths, F. J., Romig, T., Wysocki, P., 
Mannocci, A., Mipatrini, D., La Torre, G., Boufana, B. and Casulli, A. (2016) The geographical 
distribution and prevalence of Echinococcus multilocularis in animals in the European Union and 
adjacent countries: A systematic review and meta-analysis. Parasites and Vectors, 9(1). DOI: 
10.1186/s13071-016-1746-4 
 
Opermanis, O., Mednis, A. and Bauga, I. (2001) Duck nests and predators: Interaction, specialisation 
and possible management. Wildlife Biology, 7(2), 87–96. DOI: 10.2981/wlb.2001.012 
 
Pagh, S., Buxbom, J., Chriél, M., Pertoldi, C., Pedersen, J. S. and Hansen, M. S. (2020) Modelled 
population growth based on reproduction differs from life tables based on age determination in 
Danish raccoon dogs (Nyctereutes procyonoides). Mammal Research, 65(2), 215–222. DOI: 
10.1007/s13364-020-00479-x 
 
Pagh, S., de Jonge, N., Østergaard, S. K., Pertoldi, C., Wooldridge, B., Laustsen, A. M., Svenning, J. C., 
Pedersen, M. F., Larsen, H. L., Nielsen, J. L. and Toft, S. (2025) Diet of raccoon dogs (Nyctereutes 
procyonoides) in Danish wetlands with focus on ground-nesting birds and amphibians. European 
Journal of Wildlife Research, 71(14). DOI: 10.1007/s10344-024-01886-0 
 



Pöysä, H., Lammi, E., Pöysä, S. and Väänänen, V.-M. (2023) When good turns to bad and alien 
predators appear: The dynamics of biodiversity change in boreal waterbird communities. Global 
Ecology and Conservation, 48. DOI: 10.1016/j.gecco.2023.e02727 
 
RBE (nd) Rabies Bulletin Europe. WHO Collaborating Centre for Rabies Surveillance & Research. 
Queries. Available at: www.who-rabies-bulletin.org/site-page/queries (accessed 2025-02-17) 
 
Reig, S. and Jedrzejewski, W. (1988) Winter and early spring food of some carnivores in the Białowieża 
National Park, eastern Poland. Acta Theriologica, 33, 57–65. DOI: 10.4098/AT.arch.88-5 
 
Ręk, P. (2009) Are changes in predatory species composition and breeding performance responsible 
for the decline of Coots Fulica atra in Milicz Ponds Reserve (SW Poland)? Acta Ornithologica, 44(1), 
45–52. 
 
Robardet, E., Picard-Meyer, E., Dobroštana, M., Jaceviciene, I., Mähar, K., Muižniece, Z., Pridotkas, G., 
Masiulis, M., Niin, E., Olševskis, E. and Cliquet, F. (2016) Rabies in the Baltic States: Decoding a 
Process of Control and Elimination. PLoS Neglected Tropical Diseases, 10(2). DOI: 
10.1371/journal.pntd.0004432 
 
SAHWM (Swedish Association for Hunting and Wildlife Management) (2023) Invasive Species (NV-
02834-19) -Annual report 2022. 
 
SAHWM (Swedish Association for Hunting and Wildlife Management) (2024) Invasive Species (NV-
02834-19) -Annual report 2023. 
 
Salewski, V. and Schmidt, L. (2019) The raccoon dog—An important new nest predator of black-tailed 
godwit in northern Germany. Wader Study, 126(1), 28–34. DOI: 10.18194/ws.00143 
 
Salo, P. (2009) On Lethal and Nonlethal Impacts of Native, Alien and Intraguild Predators-Evidence of 
Top-Down Control. 
 
Schneeweiss, N. and Wolf, M. (2009) Neozoen–eine neue Gefahr für die Reliktpopulationen der 
Europäischen Sumpfschildkröte in Nordostdeutschland. Zeitschrift Für Feldherpetologie, 16(2), 163–
182. 
 
Schwemmer, P., Weiel, S. and Garthe, S. (2021) Spatio-temporal movement patterns and habitat 
choice of red foxes (Vulpes vulpes) and racoon dogs (Nyctereutes procyonoides) along the Wadden 
Sea coast. European Journal of Wildlife Research, 67(3). DOI: 10.1007/s10344-021-01474-6 
 
Selonen, V., Brommer, J. E., Holopainen, S., Kauhala, K., Krüger, H., Poutanen, J., Väänänen, V.-M. and 
Laaksonen, T. (2022) Invasive species control with apex predators: increasing presence of wolves is 
associated with reduced occurrence of the alien raccoon dog. Biol Invasions, 24, 3461–3474. DOI: 
10.1007/s10530-022-02850-2 
 
Selonen, V., Brommer, J. E., Klangwald, C. and Laaksonen, T. (2024a) Successful invasion: Camera trap 
distance sampling reveals higher density for invasive raccoon dog compared to native mesopredators. 
Biological Invasions. DOI: 10.1007/s10530-024-03323-4 
 
Selonen, V., Toivonen, P. and Tuomikoski, E. (2024b) Invasion in cold: Weather effects on winter 
activity of an alien mesopredator at its northern range. European Journal of Wildlife Research, 70(4). 
DOI: 10.1007/s10344-024-01824-0 
 

http://www.who-rabies-bulletin.org/site-page/queries


Sidorovich, V. E., Polozov, A. G., Lauzhel, G. O. and Krasko, D. A. (2000) Dietary overlap among 
generalist carnivores in relation to the impact of the introduced raccoon dog Nyctereutes 
procyonoides on native predators in northern Belarus. Zeitschrift Fur Saugetierkunde, 65(5), 271–285.  
 
Sidorovich, V. E., Solovej, I. A., Sidorovich, A. A. and Dyman, A. A. (2008) Seasonal and annual 
variation in the diet of the raccoon dog Nyctereutes procyonoides in northern Belarus: The role of 
habitat type and family group. Acta Theriologica, 53(1), 27–38. DOI: 10.1007/BF03194276 
 
Singer, A., Kauhala, K., Holmala, K. and Smith, G. C. (2009) Rabies in northeastern europe-the threat 
from invasive raccoon dogs. Journal of Wildlife Diseases, 45(4), 1121–1137. DOI: 10.7589/0090-3558-
45.4.1121 
 
Stier, N. (2006) Rivale von Fuchs und Dachs? Marderhund: Ökologische Auswirkungen der Besiedlung. 
In: Neubürger auf dem Vormarsch. Sonderheft von Unsere Jagd, Pirsch & Niedersächsischer Jäger. 24-
29. 
 
Süld, K., Tammeleht, E., Valdmann, H. and Saarma, U. (2017) Severe impact of sarcoptic mange on the 
movements and space use for one of its most important vector species, the raccoon dog. Veterinary 
Parasitology, 243, 67–70. DOI: 10.1016/j.vetpar.2017.05.029 
 
Süld, K., Valdmann, H., Laurimaa, L., Soe, E., Davison, J. and Saarma, U. (2014) An invasive vector of 
zoonotic disease sustained by anthropogenic resources: The raccoon dog in Northern Europe. PLoS 
ONE, 9(5). DOI: 10.1371/journal.pone.0096358 
 
Sunde, P. and Elmeros, M. (2016) Bestandsudvikling af mårhund i Danmark 2009-2016 i relation til 
nutidig og fremtidig bekæmpelsesindsats. Nota National Centre for Environment and Energy, Aarhus 
University. 
 
Sutor, A., Kauhala, K. and Ansorge, H. (2010) Diet of the raccoon dog Nyctereutes procyonoides -A 
canid with an opportunistic foraging strategy. Acta Theriologica, 55(2), 165–176. DOI: 
10.4098/j.at.0001-7051.035.2009 
 
Sutor, A. and Schwarz, S. (2012) Home ranges of raccoon dogs (Nyctereutes procyonoides, Gray, 1834) 
in Southern Brandenburg, Germany. European Journal of Wildlife Research, 58(1), 85–97. DOI: 
10.1007/s10344-011-0546-6 
 
Sutor, A. and Schwarz, S. (2013) Seasonal habitat selection of raccoon dogs (Nyctereutes 
procyonoides) in Southern Brandenburg, Germany. Folia Zoologica, 62(3), 235–243. DOI: 
10.25225/fozo.v62.i3.a10.2013 
 
Toivonen, P., Laaksonen, T., Piironen, A. and Selonen, V. (2024) The habitat preferences of invasive 
raccoon dog imply elevated risks for wetland-associated prey species. Oecologia, 206(1), 73–85. DOI: 
10.1007/s00442-024-05614-y 
 
Tuomikoski, E., Selonen, V., Merimaa, K. and Laaksonen, T. (2024) Diet of the raccoon dog, an invasive 
mesopredator, during the breeding season of declining waterbird populations. Global Ecology and 
Conservation, 51. DOI: 10.1016/j.gecco.2024.e02917 
 
Ulevicius, A. (1997) Burrowing carnivores in Žemaitija national park, nw lithuania: Burrow setts and 
territory use. Acta Zoologica Lituanica, 7(1), 127–132. DOI: 10.1080/13921657.1997.10541427 
 



Veronesi, F., Deak, G. and Diakou, A. (2023) Wild Mesocarnivores as Reservoirs of Endoparasites 
Causing Important Zoonoses and Emerging Bridging Infections across Europe. Pathogens, 12(2). DOI: 
10.3390/pathogens12020178 
 
Wayne, R. K., Geffen, E., Girman, D. J., Koepfli, K. P., Lau, L. M. and Marshall, C. R. (1997) Molecular 
systematics of the Canidae. Systematic Biology, 46(4), 622–653. DOI: 10.1093/sysbio/46.4.622 
 
Włodek, K. and Krzywiński, A. (1986) Zu Biologie und Verhalten des Marderhundes(Nyctereutes 
procyonoides) in Polen. Zeitschrift für Jagdwissenschaft, 32(4), 203–215. DOI: 10.1007/BF02241843 
 
Wooldridge, B., Svenning, J.-C. and Pagh, S. (2024) Habitat selection and movement patterns of the 
Raccoon dog (Nyctereutes procyonoides) in Denmark using GPS telemetry data. European Journal of 
Wildlife Research, 70(4). DOI: 10.1007/s10344-024-01803-5 
 
Zoller, H. and Drygala, F. (2013) Activity patterns of the invasive raccoon dog (Nyctereutes 
procyonoides) in North East Germany. Folia Zoologica, 62(4), 290–296. DOI: 
10.25225/fozo.v62.i4.a6.2013 
 
 
 
 
Authors: 
J. L. Mulder and M. R. Mulder, Bureau Mulder-natuurlijk, Berkenlaan 28, NL-3737RN Groenekan, The 
Netherlands 
 
 


