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Abstract: Muskrat, Ondatra zibethicus (L. 1766), is an introduced species to European fauna. It is widespread in Poland, however, 
signs of its decline were observed in the last decades. While most of the information on muskrat is based on questionnaires and 
bag record, in this paper results of field census for muskrat signs (tracks and faeces) at a total of 1554 sites are presented. Signs 
of muskrats were present at 19.5% of 1111 sites surveyed from 1996-1998, and at 5.3% of 413 sites surveyed in 2007. Muskrats 
inhabited mostly small and medium rivers in the western part of the study area. The decrease in the occurrence of the species over 
a study period is the best document by a significant reduction in the frequency of muskrat records at the 249 sites surveyed in 
1996-1998 (present at 44% sites) and 2007 (7%). The decline of the muskrat population is most probably the effect of increasing 
predation by American mink Neovison vison.
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Streszczenie: Piżmak Ondatra zibethicus (L. 1766), jest gatunkiem introdukowanym w Europie. Jest rozpowszechniony w całej 
Polsce, jednak w ostatnich dziesięcioleciach zaobserwowano załamanie jego liczebności. Większość dotychczasowych informacji 
o występowaniu gatunku opartych było o sprawozdania o stanie zwierzyny Polskiego Związku Łowieckiego. W niniejszej pracy 
prezentowane są wyniki prac terenowych, w których poszukiwano śladów obecności piżmaka na 1554 stanowiskach badawczych 
w centralnej i wschodniej Polsce. Ślady obecności piżmaków stwierdzono w 19.5% spośród 1111 stanowisk przebadanych w 
1996-1998, i w 5.3% spośród 413 stanowisk przebadanych w 2007 r. Większość stwierdzeń piżmaków znajdowała się w zach-
odniej części terenu badań. Spadek liczebności gatunku odzwierciedlony jest w istotnym zmniejszeniu się częstości stwierdzeń 
piżmaków z 44% w 1996-1998 do 7% w 2007 r. na 249 stanowiskach badanych w obu okresach. Spadek liczebności piżmaka 
spowodowany jest przypuszczalnie drapieżnictwem norki amerykańskiej Neovison vison.
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Introduction
Muskrat, Ondatra zibethicus (L. 1766), is 
a rodent of vole family. This amphibious 
mammal is native to North America, where 
it is common almost all over the continent. 
It inhabits banks of water environments 
(rivers, streams, swamps, drainage ditch-
es, lakes and fishponds). Muskrat is mainly 
fed on plants, less frequently on molluscs 
and crustaceans (Errington 1963).
The species was brought to Europe in the 
early 20th century for breeding purposes 
because of its precious fur. Animals often 
escaped from inadequately secured farms, 
starting wild populations on this conti-
nent. The natural expansion of the popu-
lation from the areas of the Czech Repub-
lic and Slovakia, as well as from Germany, 
was crucial for the colonisation of Poland 
by muskrats. Quite frequent escapes from 
the farms located in the country, to which 
the animals were brought in the 1920s and 
1930s, also had an impact. Muskrat spread 
in Poland from south to north along the 
main rivers (the Vistula, the Oder and the 
Warta), which were important ecological 
corridors for the animal (Nowak 1966).

The first reports about the appearance of 
this rodent in post-war Poland date back 
to 1924 and mention Kopacz near Złoto-
ryja and the valleys of the following rivers: 
Orlica, Nysa Kłodzka, Biała Lądecka, and 
also Kłodzko district. Muskrats probably 
got to Polish lands from the Czech Repub-
lic through the Orlica river valley to By-
strica Klodzka district, and from there to 
the Odra river. Already in the early 1940s, 
there was a dense population of this spe-
cies in the south of the country, and nu-
merous localities in central and northern 
Poland (mainly in the Vistula Valley) were 
known. Until the end of the 1950s, the 
numerous population of muskrats cov-
ered almost the entire area of the country 
(Nowak 1966). A similar phenomenon was 
observed in Finland (Artimo 1960), where 
the animal colonised the whole country in 
less than 30 years.

The muskrat’s area of occupancy covers 
the whole of Poland (Pucek and Raczyński 
1983). Until recently, the species was con-

sidered common, e.g. Grabińska (2007) 
describes that it “occurs at almost every 
water reservoir”. In recent years, a decline 
in the number of muskrats has been ob-
served in Poland. A decrease in the pop-
ulation of this rodent in our country was 
recorded as early as in the eighties in the 
areas which American mink, Mustela vi-
son, entered at that time (Schreber 1777). 
In turn, in areas not colonised by this 
predator, the population of muskrat did 
not change much (Brzeziński and Marzec 
2003).

The article aims to compare the results 
of research on the occurrence and the en-
vironmental requirements of muskrats 
in 1996-2007 to determine the trend of 
changes in the abundance and area of this 
species in central and eastern Poland.

1. Study area

The research was conducted in central 
and eastern Poland (Kujawy, Mazowsze, 
Podlasie and Lublin area). Most of the re-
search area is located in the Vistula river 
basin, only the Ner River, Lake Gopło and 
Bachorze Canal on the western edge of the 
research area are connected to the Odra 
river basin. The main rivers are the Vistu-
la, Bzura, Bug and Wieprz (Fig. 1). In the 
northern part of the research area, there 
are numerous hills and lakes of different 
sizes. In the south, in turn, there are plains 
with a well-developed river network (the 
lakes are relatively rare here). Land use in 
the research area is also diversified. The 
western part is dominated by agricultural 
land (72% of the area), and the settlement 
network is well developed (Bagdziński 
1997). The central part of the described 
area has a high population density (638 
persons/km2 with a national average of 123 
person/km2), high concentration of indus-
try and a small share of agricultural land 
(52% of the area) (Sosnkowski and Gołecki 
1997). On the other hand, the eastern part 
of the study area is typically agricultur-
al (high share of agricultural land – ap-
prox. 70% of the area and relatively low 
population density – 60-80 persons/km2) 
(Starczewski 1995; Kot 1997).
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2. Material and methods
Field research was conducted in 1996-2007 
together with otter inventory. The so-called 
standard method was used there. The meth-
od generally consists in searching the shore-
line sections of the examined watercours-
es and reservoirs (hereinafter referred to 
as “sites”) for the signs of presence (tracks, 
faeces and marking sites) of otter and other 
mammals associated with the aquatic en-
vironment (including muskrat), until signs 
of otter’s existence are found or until the 
researcher has passed six hundred metres 
(Lenton, Chanin, and Jefferies 1980; Ro-
manowski 2006). During the study, a mini-
mum of 200 m bank section was penetrated 
at each site in search of traces of muskrats.

The sites were selected based on topo-
graphic 1:100,000 scale maps, taking into 
account the presence of watercourses and 
reservoirs and the availability of their banks. 
The search was most often started under 
bridges, which are the place to find the larg-

est number of traces of otters and muskrats. 
The bank inspection was carried out at a 
distance of 200 to 600 m. The places where 
signs of muskrat presence (traces and excre-
ment) were found were called positive sites.

A total of 1554 sites were examined, but 
their number and location often differed 
in subsequent years: 1996-1998 – 1111 
sites (Kujawy, Mazowsze and Podlasie) 
(Fig. 1); 1999 – 10 sites (section of the 
Vistula between Płock and Nowy Dwór 
Mazowiecki), 2003 – 404 sites in Lublin 
region, 2004 – 42 sites (the Vistula valley 
between Warsaw and Płock), 2007 – 413 
sites (near Warsaw, Włocławek and Łódź) 
(Fig. 2). The comparison of the results for 
249 sites  tested in two periods (1996-1998 
and 2007) was used to determine the dif-
ferences in the prevalence of muskrats in 
the studied area. Significance of differenc-
es between the results obtained in positive 
and negative sites were checked using chi-
squared (χ2) test.

Fig. 1. Presence of muskrat in the area studied in 1996-1998 (white dots indicate the nega-
tive sites and black dots indicate positive sites).
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its tributaries (among others: Skierniewka, 
Rawka, Słudwia and Pisia), Łasica canal in 
Kampinos Forest and the Okrzesza nearby 
Mszczonów. The presence of muskrats was 
also found in two of the 10 sites searched in 
1999 on the banks of the Vistula between 
Płock and Nowy Dwór Mazowiecki. In the 
course of research in the area of Podla-
sie and Lublin region (eastern Poland) in 
2003, traces of muskrats were found in 2 
(0.5%) out of the 401 sites searched (both 
from around the Wieprz River). During 
the exploration carried out at 42 sites on 
the Vistula (between Warsaw and Płock) 
and the lower Bzura in 2004, no traces of 
muskrats were found. During subsequent 
studies in central Poland, traces of these 
rodents were found in 22 (5.3%) out of the 
413 sites examined in 2007. The place of 
their occurrence was the Bzura river at the 
area of Łódź, with its several tributaries 
(including Skierniewka).

For each site investigated in 1996-1998, 
selected environmental parameters were 
described: presence and share of trees and 
bushes, the width and depth of the water-
course or reservoir (statistical analysis us-
ing χ2 test, trough regulation, water cleanli-
ness, number of buildings up to 30 m away 
from the bank and surrounding sites within 
a 300 m radius (presence of forests, mead-
ows, pastures, farmland, buildings and oth-
er water environments) (statistical analysis 
using Kruskal-Wallis nonparametric test).

3. Results

Signs of the presence of muskrats were 
found in 216 (19.5%) out of 1111 sites in-
vestigated in central and eastern Poland in 
1996-1998. Most of the traces found were 
located in the western part of the research 
area, south of the Vistula (Fig. 1). The 
most important watercourses inhabited by 
muskrats include the following: Bzura with 

Fig. 2. Presence of muskrat in the studied area in 2007 (white dots indicate the negative 
sites and black dots indicate positive sites).
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presence of muskrats and some elements 
of the environment. The average width of 
watercourses at positive sites was 5.57 m 
(SD = 4.8), while the width of watercours-
es at all searched points was 47.7 m (SD = 
201.22) on average, and 70.5m (SD = 247.1) 
at negative sites (Table 2). The depth of the 
stream also proved to be an important ele-
ment of the environment. The presence of 
muskrats was found much more often over 
rivers and streams with a depth exceeding 
0.5 m than it would be expected from their 
share in the total number of studied sites 

The comparison of the differences in 
the frequency of recorded muskrat pres-
ence carried out only for 249 sites tested 
during both test periods (1996-1998 and 
2007) shows a decrease in the frequency 
of found muskrat traces from 44% to only 
about 7% of the sites tested (Table 1). The 
same studies document an increase in the 
prevalence of other species of amphibian 
mammals (otters and beavers) during the 
discussed period (Table 1).

The study carried out in 1996-1998 
showed certain relationships between the 

Table 1. Changes in the number of recorded signs of muskrats, otters and beavers  
at 249 sites studied in 1996-1998 and 2007 in central Poland.

Table 2. Characteristics of selected environmental parameters at the sites studied in 1996-1998.

1996-1998 2007

n % n % χ2 df p

Otter 97 38.96 220 88.35 91.415 1 < 0.0001

Muskrat 110 44.18 17 6.83 131.311 1 < 0.0001

Beaver 21 8.43 51 20.48 14.6127 1 0.0001

Site description Positive sites Negative sites Sites 
total χ2 df p

Bank share (%):

wooded
x 27.9 28.5 28.4 0.443 1 0.5059

S.D. 28.5 27.4 27.6

bushy
x 14.0 13.5 13.6 0.051 1 0.8217

S.D. 19.2 22.0 19.7

open
x 58.3 57.8 57.9 0.062 1 0.8028

S.D. 33.8 33.7 33.7

Watercourse width (m):
x 5.6 70.5 47.7 6.340 1 0.0118

S.D. 4.8 247.1 201.2
Watercourse depth 
(m):

x 0.9 0.6 0.7 5.110 1 0.0238
S.D. 0.6 0.5 0.6

Bank engineering: % 52.3 50.0 50.5 0.376 1 0.5396
Water pollution:
heavily polluted % 15.0 8.0 9.6 8.629 1 0.0033
polluted % 45.5 27.9 32.0 21.876 1 < 0.0001
clean % 39.5 64.0 58.4 38.229 1 < 0.0001
Presence of buildings: % 19.1 19.3 19.3 0.016 1 0.8980
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It is also possible that the observed pro-
cess is the result of the simultaneous ac-
tion of predatory pressure and additional 
factors. The most important factor here 
may be the reduction of the groundwater 
level. Studies conducted in Canada showed 
that with low water levels in reservoirs, 
the American mink exerts much more 
pressure on the muskrat population as it 
is easier for it to catch this rodent (Clark 
and Kroeker 1993). In the studies conduct-
ed, the presence of muskrats was recorded 
more frequently on smaller, more polluted 
watercourses. This may indicate environ-
mental selectivity of the species or the se-
lective influence of mink predation.

Currently, the American mink popula-
tion is still in the expansion phase. There-
fore, its size is relatively high (Brzeziński 
and Marzec 2003). For this reason, it exerts 
strong pressure on the populations of its 
prey, which has not yet developed effective 
defence mechanisms. An example of this 
phenomenon can be the results of research 
which showed that the American mink has 
contributed to a significant decline in the 
population of waterbirds in many regions of 
Poland (Bartoszewicz and Zalewski 2003; 
Brzeziński and Marzec 2003), as well as 
caused a decrease in the number of rodents 
in the UK (Carter and Bright 2003).

Even though the muskrat natural-
ly co-exists with the American mink in 
North America and constitutes one of its 
primary prey, in areas where the rodent 
was not under pressure from this predator 
(and thus did not develop adequate de-
fence mechanisms), the appearance of the 
mink puts strong pressure on the muskrat 
population, which results in a significant 
decline or collapse of the population (Bal-
erstet et al. 1989; Soper and Payne 1997; 
Bartoszewicz and Zalewski 2003). Most 
probably, this very phenomenon is cur-
rently observed in our country.

In the coming years the population of 
American mink in Poland will likely sta-
bilise, and several decades of coexistence 
of both species will result in muskrats de-
veloping behaviours conducive to avoid-
ing the predation of mink. This will cre-

(positive sites:  = 0.9 m, SD = 0.6; negative 
sites: = 0.6 m, SD = 0.5; total sites:  = 0.7 
m, SD = 0.6). It was also observed that the 
positive study sites were characterised by a 
lower share of clean watercourses in com-
parison with negative study sites (39.5% 
and 64.0%, respectively). No statistically 
significant differences between the posi-
tive and negative sites were noted in terms 
of trough regulation, the share of trees and 
bushes and the presence of buildings on the 
bank (Table 2). Also, the presence of forests, 
meadows, pastures, fields, construction 
sites, fishponds and other water environ-
ments within a radius of 300 meters from 
the sites studied did not differ significantly 
between positive and negative sites.

4. Discussion

The existing information on the occurrence 
of muskrat in Poland, based on reports on 
the condition of game in hunting districts of 
the Polish Hunting Association, indicated a 
decrease in the population of this species at 
the beginning of the 21st century (Grabińs-
ka 2007; Kamieniarz and Panek 2008). The 
results obtained in this study based on field 
research show that we are currently dealing 
with a significant decrease in the popula-
tion of this rodent, which is also confirmed 
by data on muskrat hunting in 1981-2007 
(Brzeziński et al. 2010).

The decrease in the number of musk-
rats in Poland was recorded already at 
the beginning of the 1980s, and the most 
rapid changes occurred at the end of the 
decade. It coincided with the appearance 
of the American mink (a natural enemy of 
muskrat) in our country. It is not without 
significance that this decrease was great-
est in areas with the highest population of 
mink, which suggests that mink predation 
is the main reason for the withdrawal of 
this rodent from Poland (Brzeziński et al. 
2010). However, the importance of other 
factors, such as pathogenic organisms (in-
cluding parasites), should not be ignored, 
as a decrease in the muskrat population 
(although not as significant) was also ob-
served in areas where this predator was 
not found (Brzeziński and Marzec 2003).
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