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ANALYSIS OF CHANGES IN DISTRIBUTION
OF EURASIAN BEAVER CASTOR FIBER FAMILIES
BASED ON EVALUATION OF BEAVER ACTIVITY SIGNS
IN NORTH-EASTERN SLOVAKIA (2018/2019)

Analiza zmian w rozmieszczeniu rodzin bobréw Castor fiber na
podstawie oceny sladéw bytowania w pétnocno-wschodniej Stowa-
cji (2018/2019)

Abstract: The article presents research on changes in distribution of beaver families based
on evaluation of beaver activity signs in the District of Snina on the area of 805 km?. The
goal is to present current knowledge on the local population distribution and dynamics
of Eurasian beaver summarizing and comparing data of monitoring period 2018/2019
and previous research conducted in 2014/2015. Using spatial visualisation of beaver
activity signs we estimate that there are 34 (+3) beaver families present in study area. It
means increase ca. 162% (£129-205%) during the period of 3-4 years. Based on current
inventory results one beaver family is distributed over the territory of 23 km?. The mean
length of waterway covered by each beaver family was 3.3 km (in the instance of Water
Reservoir Starina we take into account the bank of reservoir), while 0.65 km (+£0.49-0.85
km) is actively influenced by beavers within given stretch of stream. In the instance of
Water Reservoir Starina the length patrolled by one beaver family is 2.1 km of the bank,
while part of 0.79 km (£0.69-0.92 km) is actively influenced by beavers within it. The
length of related part of river Cirocha (under the Water Reservoir Starina) for one beaver
family is 2.3 km, while 0.95 km (+£0.85-1.04 km) is actively influenced by beavers. The
length of related part of small streams/tributaries is 4.4 km for one beaver family, while
0.61 km (+0.45-0.83 km) is actively influenced by beavers.
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Introduction

Beavers (Castor fiber) are semi-aquatic, night, social monogamous rodents
that live in families, which are composed of one dominant pair, this year and one
-year-old kits, exceptionally also non-dominant older individuals (Wilsson 1971;
Campbell et al. 2005). Beaver is territorial species, the size of territory is diffe-
rent (Graf et al. 2016), and depends on availability of food and building materials
(Campbell et al. 2005). ,,Castoreum” — adult’s castor oil is a product of endocrine
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glands that serve as odour marked signal and have important role in territory be-
haviour and demarcation of the territory boundaries (Rosell & Sundsdal 2001). In
general, the inputs on territoriality are positively correlated with size of the terri-
tory, because bigger territories are harder to defend than smaller (Schoener 1983;
Righton et al. 1998). In Norway the beaver population density is 0,24 families of
beaver per 1 km? - in agricultural land density is higher while in alpine areas mar-
kedly lower (Parker & Rosell 2012).

Beaver in Slovakia was negatively perceived in 17" century as an animal caus-
ing damage. It could be possible to find beavers as a native species in the Dunaj
River and its tributaries in the middle of 19" century (Molnar et al. 1980).

In the western Slovakia the last data of beaver presence are known from 1856.
The first information about reappearance in Slovak nature is from 1976 (Valacho-
vi¢ 2013).

The exact credible data about beaver presence in the distant past in the stud-
ied area are not known. Also the absence of beavers in the territory of current
Bieszczady National Park is estimated on approximately 300 years (Derwich
2000). The restoration of beavers to neighbouring Low Beskidy (Poland) started
in 1980-1985 - 5 families with number of 23-26 individuals were released at that
time (Zbyryt & Zbyryt 2013). Within the next restoration to the Bieszczady Na-
tional Park (1991) 182 individuals of beaver in 30 families were released (Derwich
1995; Derwich 2000; Derwich & Mro6z 2008). The first records on presence of bea-
vers in adjacent territory of the Carpathians in Ukraine are from 2003 (Bashta &
Potish 2012). The first data on beavers’ occurrence in Slovak Eastern Carphatians
were recorded by Platko (2000) and in the District of Snina by P¢ola and Vlasa-
kova (2010).

The increasing number of beaver populations in Europe (Valachovi¢ et al.
2008; Bashta & Potish 2012; Vorel et al. 2012; Borowski 2013; Simtinkova & Vorel
2015), resulted in colonisation of new biotopes. Once a beaver reaches the age of
two years it usually leaves the family to find a mate and establish a family of its
own. The new adults from previous generation are substituted by individuals of
new generation (Doboszyriska & Zurowski 1983). Most of them try to live in close
area to their home range (Sun et al. 2000), but some of them migrate over long
distances (Hartman 1994; Valachovi¢ 1997; Cerven;’r et al. 2000). Beavers within
different water bodies manage different part of them with different size of extent
(Campbell et al. 2005; Campbell-Palmer 2016).

The goal of this paper is the evaluation, on the basis of signs of activity, the
distribution of beaver’s families within particular water bodies and to compare
the changes in relation to the data from previous research in the District of Snina.
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Study area

The study area (District of Snina, 805 km?) is situated in the eastern part of Slo-
vakia (49.00° N; 22.30° E) (Fig. 1). Monitoring of beavers was focused on collect-
ing data on beavers’ signs of activity in District of Snina (in the scope of authority
of Administration Office of Poloniny National Park). The northern boundary of
study area is the Slovak-Polish state border, while the eastern — Slovak-Ukraine
state border, western and southern boundary correspond with the border of the
District of Snina. In the orographic classification of Slovakia, the study area com-
prises following orographic units: Bukovské Hills, part of Ondavskd Highland,
part of Vihorlatské Hills and part of Beskydské Foothills.
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Fig. 1. A - segments of water bodies evaluated in 2018-2019; B - segments of water bodies
not evaluated in previous monitoring (Stofik & Bartusova 2016).

Ryc. 1. A - odcinki ciekéw wodnych badane w latach 2018-2019; B - odcinki ciekéw wod-
nych nieprzebadane w poprzednim monitoringu (Stofik & Bartugové 2016).
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Monitoring of signs of activity was made from November 2018 till March

2019 in wider area than previous monitoring (Stofik & Bartusova 2016).
Evaluated water bodies were included to three types:

- Water Reservoir Starina - VN

- Larger streams (Q_ > 2.5m’s"; SHMU 2011) - VVT (river Cirocha under
VN),

- Smaller streams (Q_ < 2.5m’s™; SHMU 2011) - MVT.

List of monitored and evaluated water bodies:

— VN — Water Reservoir Starina;

—  VVT - river Cirocha under the dam of VN Starina;

— MVT - smaller streams: Ublianka, Chotinka, Dara, Chmelnica, Trnovec,
Cirocha/watershed above the VN Starina, Struznicky potok, Ulicka, Zbojsky
potok, Barnov potok, Pichnianka, P¢olinka, Udava, Hostovicky potok, Ku-
zmovsky potok and Trstovy potok.

Methodology

In comparison with previous monitoring this research was complemented by
additional segments in wider area of District of Snina, which was recommended
in the last study (Stofik & Bartugové 2016). In Fig. 1 there are marked all segments
studied, where beavers were recorded before or were expected.

The evaluated segments of monitoring (length 100 m + 10 m) were localised
in the field by hand-operated GPS apparatus. Within each segment in width ca. 20
m on the both banks of water body (from the edge of water surface) and also on
the water surface the following beavers’ signs of activity were recorded:

- foraging signs — gnawed trees or shrubs,
- food cache,

- burrows,

- conical and semi-conical lodges,

- dams and weirs.

The presence of beavers was evaluated on the basis of recording signs of acti-
vity. Only fresh signs (see below as “segments with activity signs”) were taken into
consideration (for example only non-oxidise, non-grey leftovers of woody plant).
The signs of activity were defined in relation to the length of particular segment
of water body.

By way of map analyses of individual signs of activity the heterogeneity of
the following signs of activity was evaluated within particular segment: 1. forag-
ing signs — gnawed trees or shrubs, 2. food cache, 3. lodges, 4. burrows, 5. dams
and weirs. Heterogeneity is expressed in the scale 0 till 5 according to number of
different types of signs of activity in segment. Quantity of gnawed trees or shrubs
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was evaluated as number of damaged individuals with minimal diameter of 10 cm
at the height of ca 25 cm above the ground (Stofik & Bartugové 2016).

Spatial visualization of signs of activity (Campbell et al. 2012) from evaluated
segments was used for estimation of the population distribution and numbers of
beaver’s families. The key factors used in consideration were: heterogeneity + co-
nical and semi-conical lodges + food cache + quantity of gnawed trees and shrubs
(above 11 pieces) in segment.

Results

Monitoring of the signs of beaver activity was realised in 2018/2019 and inc-
luded 111 km of water bodies and their banks in the study area (Tab. 1).

During the monitoring of beavers 2276 fresh gnawed trees, 35 places with
food cache, 141 active burrows, 29 active conical and semi-conical lodges and 74
localities with dams and weirs were registered (Fig. 2).
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Fig. 2. A - Number of dams and weirs in segments of water course in the study area.
Ryc. 2. A - Liczba tam i jazéw na poszczegélnych odcinkach ciekéw na obszarze badan.
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Table 1. The evaluated data on signs of beaver activity in the water bodies (1 — the
number of evaluated 100 m segments, 2 — the signs of beaver activity — number of 100
m segments with activity signs , 3* — the number of gnawed trees, 4* — the number of
beaver’s conical and semi-conical lodges, 5* — the number of food cache, 6 — extent of
the area with signs of beaver activity expressed in km per 1 family; * — total number for
all segments on water course or reservoir).

Tabela 1. Dane szacunkowe dotyczace wystepowania $ladow aktywnosci bobrow
w poszczegolnych typach wod (1 — liczba ocenianych 100 m odcinkéw, 2 — $lady
aktywnosci bobréw — liczba 100 m odcinkéw ze §ladami aktywnosci, 3* — liczba
uszkodzonych drzew, 4* — liczba zeremi, 5* — liczba magazynéw pozywienia,
6 — wielko$¢ obszaru ze $ladami aktywnosci bobrow wyrazona w km na rodzing; * —
aczna liczba dla wszystkich segmentéw na cieku lub zbiorniku).

2014-2015 2018/2019

Name M@ [e9[En|6n]  © M | @ [69|@| 6% ©)

Nazwa n n n n n mean| max min n n n n n mean| max lTlil’l
VN Starina | 148 | 60 [437| 9 | 3 [1.00/1.20]0.86| 148 | 55 |481| 5 | 7 [0.79]0.92]0.69
Cwochapod 553 | 114 | 643 | 8 | 11 [163]228|127| 253 | 104{ 603 | 9 | 13 [0.95|1.04] 087
SiIfIOChanad 30| 7 |46 0o | o |070|0.70{0.70] 110] 1 [ 32| 1 | 1 |0.10]0.10]0.10
Ublianka 77 7 [ 35] 0o | 1 070]0.70[0.70] 90 | 17 [ 122 1 | 2 |0.85]1.70|0.57
Chotinka 36 | 12 (94| 1 | 2 |120]120[1.20] 44 | 16 |194] 1 | 2 |0.80]1.60[0.53
Dara 225 [ 17| 2] 1 [050/050[050| 22 | 11 |24 | 1 | 2 |1.10/1.10]0.55
Elr;‘;’kv(fvce‘g‘ 49| 8 | 25| 0 | 1 |080[080[0.80| 59 | 11 [181] 2 | 1 [1.10[1.10]0.55
Trstovy 11| 4 [58] 1| 1 |040/040[040| 40 | 6 |158] 1 | 2 [0.30/0.60]0.20
Struznickyp.| 26 | 3 | 71| 2 | 1 [0.30]{030[030] 48 | 2 | 16 | 1 | 0 [0.20]0.20]0.20
Ulicka 2lolololol|-|-|-|1|s|7]oflo]|-|-]-
Zbojskyp. |26 0 [ 0o | oo | - | -] -|39]7|47] 1|1 ]070]0.70]0.70
Chmelica [35] 00|00 |-|-]-13]o0o|lo]lo|lo]|-]|-]-
Pichnianka | - | - | - | - | - | - | - | - |37] 5 |132] 2 | 0 [050]050]0.50
Péolinka - - - - - - - 87 1af200] 2 | 2 |070]1.40]047
ﬁﬁ:;ifgkyp, -l - - - - - - et 745 1| 1 |070]0.70]0.70
Kuzmovsky p. | - P p P p - - - 11 31341 1 1 [030(0.30(0.30
Banovp. |[14] 00|00 |-|-|-]malo|lo]lo|lo]|-|-]-
ITBZZL’ 749 | 220 |1426| 23 | 21 {0.80{0.90|0.75|1111| 264 |2276| 29 | 35 |0.65|0.85|0.49
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Changes

The evaluation of overall recorded signs of beaver activity (Fig. 3.) showed
that VN (37%) and VVT (41%) were the most saturated within study area. Rel-
ative decreasing of beavers’ activity was found in certain areas (VN — 92% resp.
VVT - 91%) according to calculations and compared with data from monitoring
conducted by Stofik & Bartusova (2016) (Tab. 2). At the same localities also the
changes of numbers of gnawed trees and numbers of conical and semi-conical
lodges were registered. On the other hand increasing number of families goes
together with decline of surface of territory per one family (Tab. 3) and also de-
creasing active influencing of water body in area of VN, more noticeable in the
case of VVT (Tab. 1).
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Fig. 3. Signs of beaver activity: A - number of gnawed trees expressed as number per seg-
ment; H - conical/semi-conical lodges; Z - food cache.

Ryc. 3. Slady obecnosci bobréw: A - liczba ogryzionych drzew w przeliczeniu na jeden
odcinek; H - zeremia; Z — magazyny pozywienia.
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Table 2. Comparison of the evaluated variables describing the signs of beaver activity
according to type of the water bodies (VN - Water Reservoir Starina, VVT - larger
streams, MVT - smaller streams) between monitoring in 2014-2015 and 2018/2019
(1 - the number of evaluated 100 m segments, 2 - number of segments where signs of
beavers activity were recorded, 3 - the number of gnawed damaged trees, 4 - the
number of beaver’s conical and semi-conical lodges, 5 - the number of food cache).
Tabela 2. Poréwnanie ocenianych zmiennych dotyczacych obecnoséci bobréw
w roznych typach wod (VN - zbiornik wodny Starina, VVT - wieksze cieki wodne,
MVT - mniejsze cieki wodne), miedzy monitoringiem 2014-2015 i 2018/2019
(1 - liczba ocenianych 100 m odcinkéw, 2 - liczba segmentéw, w ktdérych stwierdzono
slady aktywnosci bobréw, 3 — liczba uszkodzonych drzew, 4 - liczba zeremi, 5 - liczba
magazynow pozywienia).

2014-2015 2018/2019 Changes/Zmiany
Type
Iyp MDA |BH]|OH O] BHIGOIDIOIA|IH]|O
n n n n n n n n n n|%| % | %|%| %

VN 148 | 60 | 437 | 9 3 | 148 | 55 | 481 | 5 7 |100| 92 [110| 56 |233

VVT | 253 | 114|643 | 8 11 [ 253 104|603 | 9 | 13 |100| 91 | 94 | 113|118

MVT | 348 | 46 | 346 | 6 7 | 710 | 105 |1192| 15 | 15 [204| 112|169 | 123|105

Total
Razem

The changes in values in the case of MVT (2-5) were standarised to 100%.
Zmiany wartosci w przypadku MVT (2-5) zostaly znormalizowane do 100%.

749 | 220 | 1426| 23 | 21 |1111]| 264 (2276| 29 | 35| - - - - -

The values of all evaluated attributes of beaver activity signs were increased in
the case of MVT compared to previous monitoring, which was probably related to
204% extending of monitored study area by additional segments (Tab. 3., Fig. 1).

Beaver’s families

VN (37%) and VVT (41%) were the most inhabited by beavers within study
area. In the instance of Water Reservoir Starina we estimate presence of 7 (£1)
beaver families and 2.1 km of the bank of water reservoir for one family. In the
case of VVT we assume presence of 11 (+1) beaver families and the length for
one family is 2.3 km (but in comparison with VN it is even ca. 4.6 km of ligneous
vegetation).

In the case of MVT - Ublianka and Chotinka, Trstov potok and P¢olinka we
estimate presence of 2 (+1) beaver families. In the case of MVT - Dara, Trnovec,
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Table 3. Changes in number and parameters of beaver’ family on different types of
water bodies: VN - Starina water reservoir, VVT - larger streams, MVT - smaller
streams (1 - number of assessed sections/100 m, 2 - estimation of number of beaver
families, 3 - length of watercourse or reservoir occupied by one family, km).

Tabela 3. Zmiany liczby i parametréw opisujacych rodziny bobréw w réznych typach
wod: VN - zbiornik wodny Starina, VVT - wieksze cieki wodne, MVT - mniejsze cieki
wodne (1 - liczba ocenianych 100 m odcinkéw, 2 — szacunkowa liczba rodzin bobréw,
3 - dlugo$¢ cieku lub zbiornika zajmowana przez jedng rodzing, km).

2014-2015 2018/2019 Changes / Zmiany

Type

1 2 3 1 2 3 2 3

Typ (ORNE) 3 o @ 3 @ (©))

n |n() km (&) n | n) km (%) % (£) % (%)
VN 148 | 6 (1) |2.5(2.1-3.0) | 148 | 7(1) | 2.1 (1.9-2.5) | 117% (86%—160%) | 84% (63%—119%)
VT | 253 |7 (2) [3.6(2.8-5.1)| 253 [11(1)] 2.3 (2.1-2.5) [157% (111%-240%)| 64% (41%—89%)
MVT | 348 | 8 (2) |44 (3.5-58)| 710 |16 (2)| 4.4 (3.9-5.1) | 98% (69%—-147%) | 100% (67%—146%)
;gilm 749 121 (3)| 3.6 (3.1-4.2) | 1111| 34 (3) | 3.3 (3.0-3.6) - 92% (71%—-116%)

The changes in values in the case of MVT (2) were standarized to 100%.
Zmiany wartosci w przypadku MVT (2) zostaly znormalizowane do 100%.

Struznicky potok, Zbojsky potok, Udava (+ Hostovicky potok), Kuzmov potok
(Bezmenny p. correction Stofik & Bartusova 2016), Cirocha above VN and Pich-
nianka we assume occasional or permanent presence of 1 (+1) beaver family. The
length for one beaver family is ca. 4.4 km of evaluated smaller watercourse.

Using the spatial visualisation of signs of activity i.e. gnawed trees, conical/
semi-conical lodges and food cache (Fig. 3) and on the basis of the most remark-
able heterogeneity of signs of activity in the localities (Fig. 4) we assume presence
of overall 34 (£3) of beaver families in the study area (Tab. 3).

According to references (Campbell et al. 2005; Valachovi¢ 2013; Graf et al.
2016), relative number of individuals per one family is 4.5. Using this pattern it
means ca. 153 (139-167) individuals of beaver in our study area. One beaver fam-
ily is distributed over the territory of 23 km?of evaluated study area, or 1 beaver
per 5.26 km?).

Discussion

According to Valachovi¢ et al. (2008) only sporadic localities of beavers were
identified in the eastern Slovakia along the river Cirocha. Nowadays the situation
changed and the population has gradually stabilised (Stofik & Bartusové 2016,
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Fig. 4. Heterogeneity of signs of beaver activity expressed as a number (H) of different
types of signs of activity in the scale 0 till 5.

Ryc. 4. Réznorodnos¢ oznak bytowania bobréw wyrazona jako liczba (H) réznych typow
$ladéw w skali od 0 do 5.

2019 and Fig. 3 and Fig. 4). The method of visual recording of secondary signs of
beaver activity such as food cache and conical and semi-conical lodges could not
be accurate. Despite this fact it is generally used for the estimation of number of
beaver individuals and families and to assess the distribution and state of beaver
population (Parker & Rosell 2012).

The surface of territory is also variable parameter, depending on sufficient
amount of building materials for lodges and dams, and food cache (Campbell
et al. 2005). Beavers are typical territorial animals (Campbell et al. 2005; Busher
2007; Zavyalov et al. 2016), that is why we assume that evaluation of distribution
of beavers’ families on the basis of spatial visualisation of secondary signs of bea-
ver activity (heterogeneity of activity, conical/semi-conical lodges, food cache and
number of gnawed trees) represents effective alternative to assessment of actual
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state of the population (also distribution of families) and its changes (Parker &
Rosell 2012; Stofik & Bartusova 2019). It is necessary to repeat the monitoring
each year to improve and actualise the data.

In the case of monitoring in 2018/2019 only fresh signs of beaver activity were
evaluated and the signs of activity (Tab. 1) were defined in relation to length of
monitored water body (it could be considered as process of stabilisation of per-
manent monitoring plots from previous monitoring, or repeated monitoring). In
previous monitoring in 2014/2015 (Stofik & Bartusova 2016) besides the fresh
signs of activity also older ones were evaluated and the signs of beaver activity
were defined in relation to segments with presence of particular monitored signs
of beaver activity (it could be considered as basic monitoring).

In compliance with increasing trend of beaver expansion in Europe (Valacho-
vi¢ et al. 2008; Vorel et al. 2012; Borowski 2013; Simtinkova & Vorel 2015), the
data on beaver local population state have enhanced compared to data from the
past (Tab. 3). Despite of data on increasing of population (Tab. 3) we assume that
population has stabilised in the localities of VN and VVT as a result of autoregula-
tion (Campbell et al. 2005). The most likely explanation of presented results (Tab.
1) is that they could be influenced by more appropriate period for monitoring on
these localities (November and December 2018), that was already described in
detail (Stofik & Bartusova 2019).

The data on population density of beaver families in the case of bigger streams
(VVT) in study area are similar to data from area with long-term occurrence and
monitoring of beavers in Norway (1 family per 2.5 km of water stream) (Parker &
Renning 2007).

The well-marked increase of population density in the area of smaller water
stream (MVT) could be result of beaver expansion (Stofik & Bartugova 2019) to
these localities (Ublianka, Zbojsky potok, Chotinka) and also could arise from
extending of monitored study area to 204% during the stabilisation of permanent
study plots of repeated monitoring (Stofik & Bartusova 2019).

The data on lower population density of beaver families in the case of smaller
streams — tributaries in study area (1 family per 4.4 km of water stream) are not
so remarkable as data from Norway (1 family per 25 km of water stream, Parker &
Renning 2007). On the other hand research in Scotland (Campbell-Palmer 2016)
registered the similar results (1 family per 1.8-4.7 km of water stream) as in study
area.

Discrepancies are resulted from low number (only 2) of monitoring periods
(Stofik & Bartusova 2016 and 2019). The further monitoring is needed and it is
necessary to repeat monitoring periodically (each year) to improve and actual-
ise the data by their evaluation and comparison with previous ones (Grygoruk
& Nowak 2014) in compliance with defined goals and recommendations (Stofik
& Bartusova 2016 and 2019).
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Conclusions

On the basis of secondary signs of activity the distribution of beaver families
in the District of Snina (north-eastern part of Slovakia) was evaluated.

Using the spatial visualisation of signs of activity in 2018/2019 we assume the
presence of 34 (+3) beaver families. Using, according to references, relative num-
ber of 4.5 individuals per one family it means the presence of ca. 153 (139-167)
beavers in our study area.

One beaver family is distributed over the territory of 23 km? of evaluated study
area.

The length of part of water stream for one beaver family is 3.3 km (in the in-
stance of Water Reservoir Starina we take into account the bank of water reservo-
ir), while part of 0.65 km (+0.49-0.85 km) is actively influenced by beavers within
given stretch of water stream.

In the instance of Water Reservoir Starina the length for one beaver family is
2.1 km of the bank of water reservoir, while part of 0.79 km (+0.69-0.92 km) is
actively influenced by beavers within it.

The length of related part of big water stream Cirocha (under the Water Re-
servoir Starina) for one beaver family is 2.3 km, while part of 0.95 km (+0.85-1.04
km) is actively influenced by beavers within given stretch of water stream.

The length of related part of small water streams/tributaries is 4.4 km for one
beaver family, while part of 0.61 km (+0.45-0.83 km) is actively influenced by
beavers within given stretch of water stream.

Acknowledgement: This study could been realised thanks to project of State Nature
Conservancy of Slovak Republic “Monitoring of biotopes and species of European
importance in the sense of Council Directive on the conservation of natural habitats
and Council Directive on birds) (ITMS: 310011P170) within Operational Programme
Quality of Environment for the period 2014 — 2020 (OP QE). Thanks Ing. Maridn Gic
to providing GIS - layers. Vladimir Macejka, Jozef Blasko, Ing. Tomds Didirka, Ing.
Maridn Gic and Jan Lempel helped with monitoring in the field. Special thanks to
anonymous reviewers for their valuable comments and help with English translation
of manuscript.

References

Bashta A.T. & Potish L. 2012. Expansion of European beaver Castor fiber L. in the Ukrainian
Carpathians area. Sci. Bull. Uzhgorod Univ. (Ser. Biol.) 33: 144-153.

Borowski Z. 2013. Distribution, Abundance and Damages Caused by European Beavers in
Polish Forests. [cit. 2016-04-27] http://www.efinord.efi.int/files/attachments/efinord/
forest_and_water_palanga_1-3_oct.2013/zbigniew_borowski_-_beaver_in_poland.pdf



Jozef Stofik, Zuzana Bartusova — Analysis of changes... 133

Busher P.2007. Social organization and monogamy in the beaver. The University of Chicago
Press, Chicago, Illinois, p. 280-290.

Campbell R.D., Rosell F, Nole B.A. & Dijkstra V.A. 2005. Territory and group sizes in
Eurasian beavers (Castor fiber): echoes of settlement and reproduction? Behavioral
Ecology and Sociobiology, 58: 597-607.

Campbell R.D., Harrington A., Ross A. & Harrington L. 2012. Distribution, population
assessment and activities of beavers in Tayside. Scottish Natural Heritage Commis-
sioned Report, (540).

Campbell-Palmer R. 2016. The Eurasian beaver handbook: ecology and management of
Castor fiber. Pelagic Publishing Ltd.

Cerveny J., Mélkové P. & Bufka L. 2000. Soucasné rozsiteni bobra evropského (Castor fiber)
v zapadnich a jiznich Cech4ch. Lynx ns, 31: 13-22.

Derwich A. 1995. Reintrodukcja bobrow w Bieszczadach Polskich. Roczniki Bieszczadzkie
4:217-225.

Derwich A. 2000. Bobr europejski w Bieszczadzkim Parku Narodowym i jego otoczeniu.
Monografie Bieszczadzkie 9: 205-218.

Derwich A. & Mrdz I. 2008. Bébr europejski Castor fiber L. 1758 jako czynnik wspomaga-
jacy renaturyzacje siedlisk nad gérnym Sanem. Studia i Materialy Centrum Edukacji
Przyrodniczo-Lesnej 10(2 [18]): 173-183.

Doboszynska T. & Zurowski W. 1983. Reproduction of the European beaver. Acta Zoologica
Fennica 174: 123-126.

Graf PM., Mayer M., Zedrosser A., Hackldnder K. & Rosell F. 2016. Territory size and age
explain movement patterns in the Eurasian beaver. Mammalian Biology 81: 587-594.

Grygoruk M. & Nowak M. 2014. Spatial and Temporal Variability of Channel Retention in
a Lowland Temperate Forest Stream Settled by European Beaver (Castor fiber). Forests
5(9): 2276-2288.

Hartman G. 1994. Long-term population development of a reintroduced beaver (Castor
fiber) population in Sweden. Conservation Biology 8: 713-717.

Mazur E., Lukni$§ M., Balatka B., Louckova J. & Sladek J. 1986. Geomorfologické ¢lenenie
SSR a CSSR. Cast Slovensko. Slovenské kartografia, Bratislava, 1(1).

Molnér L., Teren S., Schmidt Z., Richter V. & Krav¢ikova A. 1984. Nase polovnictvo. Obzor,
Bratislava, 400 pp.

Parker H. & Renning O.C. 2007. Low potential for restraint of anadromous salmonid
reproduction by beaver Castor fiber in the Numedalslagen River catchment, Norway.
River Research and Applications 23: 752-762.

Parker H. & Rosell E. 2012. Beaver Management in Norway - a review of recent literature
and current problems. Telemark University College, Porsgrunn, 67 pp.

Péola S. & Vlasakova M. 2013. Vyskyt bobra vodného (Castor fiber) v okrese Snina. Natura
Carpatica 51: 97-98.

Platko J. 2000. Pozorovanie bobra vodného (Castor fiber L.) v $irSom tizemi CHKO Vychodné
Karpaty. Chranené tizemia Slovenska 45, 17 p.

Righton D., Miller M. & Ormond R. 1998. Correlates of territory size in the butterflyfish
Chaetodon austriacus (Ruppell). Journal of Experimental Marine Biology and Ecology
226:183-193.

Rosell E & Sundsdal L.J. 2001. Odorant source used in Eurasian beaver territory marking.



134 ROCZNIKI BIESZCZADZKIE 28 (2020)

Journal of Chemical Ecology 27(12): 2471-2491.

Schoener T.W. 1983. Simple models of optimal feeding-territory size: a reconciliation.
American Naturalist 121: 608-629.

SHMU 2011. Hydrologickd ro¢enka — povrchové vody. Slovensky hydrometeorologicky
ustav, Bratislava, 229 p.

Sun L., Mdller-Schwarze D. & Schulte B.A. 2000. Dispersal pattern and effective population
size of the beaver. Canadian Journal of Zoology 78: 393-398.

Simtinkové K. & Vorel A. 2015. Spatial and temporal circumstances affecting the population
growth of beavers. Mammalian Biology 6(80): 468-476.

Stofik J. & Bartusova Z. 2016. Sti¢asny stav bobra vodného (Castor fiber) na severovychode
Slovenska. Ochrana prirody 28: 39-52.

Stofik J. & Bartugové Z. 2019. Zmeny v populacii bobra vodného na trvalych monitoro-
vacich plochach okresu Snina (severovychod Slovenska). Ochrana prirody 33: 40-48.

Valachovi¢ D. 2013. Metodika monitoringu sledovanie vyvoja stabilizovanej bobrej popula-
cie Bobor eurdzijsky / vodny / eurdpsky Castor fiber Linnaeus, 1758. [cit. 2016-04-27]
https://www.google.sk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0a-
hUKEwiKjffPnbHMAhXrIpoKHasSDSMQFggbM A A&url=http%3A%2F%2Fmon-
itoring.daphne.sk%2Fmetodiky%2FDRUHY _final%2FMetodika%2520monitorin-
gu%2520Castor%2520fiber_final.docx&usg=AFQjCNHXogXqIn_IKLKGnhd3BLx-
G8rDsoQ&cad=rja

Valachovi¢ D., Sibl J. & Adamec M. 2008. Program zachrany bobra vodného (Castor fiber
Linné 1758). SOP SR, Bansk4 Bystrica, 24 p.

Vorel A., Safaf J. & Simiinkova K. 2012. Recentni rozsiteni bobra evropského (Castor fiber)
v Ceské republice v letech 2002-2012 (Rodentia: Castoridae). Lynx 43(1-2): 149-179.

Wilsson L. 1971. Observations and experiments on the ethology of the European beaver
(Castor fiber L.). Viltrevy 8: 115-266.

Zavyalov N.A., Albov S.A. & Khlyap L.A. 2016. Mobility of settlements and elements of
biological signaling field in beavers (Castor fiber) on the Tadenka river (Prioksko-ter-
rasnyi reserve). Zoologichesky zhurnal 95(5): 584-596.

Zbyryt M. & Zbyryt A. 2013. Rekolonizacja Magurskiego Parku Narodowego przez bobra
europejskiego Castor fiber — 27 lat po reintrodukcji. Parki Narodowe i Rezerwaty
Przyrody 1(32): 79-88.

Streszczenie

W pracy oceniono rozmieszczenie rodzin bobréw w okregu Snina (NE
cze$¢ SK) na podstawie Sladéow bytowania. Wizualizacja przestrzenna danych,
dotyczacych bytowania bobréw w sezonie 2018/2019, wykazuje wystepowanie 34
(+ 3) rodzin bobréw, co oznacza, przy zalozeniu 4,5 osobnika na rodzing (Stofik
i Bartusova 2016), wystepowanie okolo 153 (139-167) osobnikéw bobra na
badanym obszarze. Jedna rodzina bobréw zajmuje okofo 23 km?.

- W obrebie ocenianego obszaru okregu Snina jedna rodzina bobréw uzytkuje

3,3 km wdd (lub brzegu w przypadku zbiornika wodnego Starina), z czego

aktywnie oddzialuje na 0,65 km (+ 0,49-0,85 km).
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W zbiorniku wodnym Starina na 1 rodzing bobréw przypada 2,1 km brzegu
akwenu, przy czym ich aktywny wplyw przejawia si¢ na 0,79 km (+ 0,69-0,92
km).

Na rzece Cirocha (ponizej zbiornika wodnego Starina) na 1 rodzing bobréw
przypada 2,3 km cieku, a ich aktywny wptyw przejawia si¢ na 0,95 km (+
0,85-1,04 km).

Przy ocenianych matych ciekach/doptywach na 1 rodzine przypada 4,4 km,
w tym aktywny wplyw jest widoczny na 0,61 km (+ 0,45-0,83 km).



