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park border

Fig. 1. Distribution of active beaver sites and research areas in Wigry National Park in the 2014/2015
season (data from Wigry National Park)
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Table 1

Distribution of woody plants inventoried in the areas examined and those most often cut down by beavers
among all available species

Inventoried in the Most often cut
areas examined down by beavers
Species of woody plants
number in damage percentage in damage
total number percentage classes I and 11 classes I and II
1 2 3 4 5
Girey willow 9290 61.48 2340 25.19
(Salix cinerea)
Common hazel
(Corylus avellana) 3010 19.92 974 32.36
Silver birch
(Betula pendula) 1188 7.86 539 45.36
Norway spruce
(Picea abies) 500 3.31 20 4.00
Alder buckthorn
(Frangula alnus) 338 237 0 0.00
Downy birch
(Betula pubescens) 290 1.92 108 37.24
Rowan
(Sorbus aucuparia) 107 0.71 1 0.93
Scots pine
(Pinus sylvestris) 101 0.67 3 2.97
Black alder
(Alnus glutinosa) 88 0.58 16 18.18
Small-leaved lime
(Tilia cordata) 50 0.33 4 8.00
Aspen
(Populus tremula) 46 0.30 18 39.13
Norway maple
(Acer platanoides) 30 0.20 9 30.00
European bird cherry 24 0.16 5 033

(Padus avium)
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1 2 3 4 5
Pedunculate oak

(Quercus robur) 20 0.13 3 15.00
Goat willow

(Salix caprea) 6 0.04 3 8333
Common Juniper 1 001 0 0.00
(Juniperus communis)

European ash

(Fraxinus excelsior) ! 0.01 0 0.00
Total 15110 100.00 4042 26.75
Table 2

Distribution of damage classes of woody plants inventoried in different environments during the first stage
of the study

Environment
: Total
field river 1 (li(ystroplllllc . drainage ditch
Damage classes aKe ,,suchar
% % % % number %

0 77.97 58.27 82.96 57.30 11044 73.09
1 21.72 39.41 16.96 41.58 3973 26.29
11 0.31 0.86 0 1.12 69 0.46
11 0 0.66 0 0 10 0.07
v 0 0.80 0.08 0 14 0.09

were not removed (class II) was registered by the drainage ditches (1.12%). The remaining
damage classes in the other environments did not exceed 0.90%. After five months it was
determined that during the growing season (stage II) the beavers preferred to completely
remove the woody plants on the river bank (6.01%) — Table 3. A similar value was noted
by the drainage ditch (4.59%), which again indicates that the vegetation at watercourses
was most used by beavers. This suggests that the species diversity of plants growing by
watercourses leads to a concentration of these animals. Moreover the hydrological arran-
gement of the environments allows beavers to seasonally, maximally exploit individual
stretches of the watercourses, followed by relocation of the entire colony to new areas with
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Table 3

Distribution of damage classes of woody plants inventoried in different environments during the second
stage of the study

Environment
; Total
field river dys‘“’p}}‘l‘c . drainage ditch

Damage classes lake , suchar

% % % % number %
0 98.92 93.99 96.96 95.41 10 805 97.62
1 1.08 6.01 3.04 4.59 263 2.38
1T 0 0 0 0 0 0
1T 0 0 0 0 0 0
v 0 0 0 0 0 0

abundant winter food. Their greater interest in the woody material on watercourses may
also be due to the fact that the animals used woody material to build dams on the drainage
ditches and rivers.

The most woody plants were noted in the field environment (54.12%), followed by
the drainage ditch (18.37%) and the ‘suchar’ lake (17.56%), and the fewest on the river
bank (9.96%). Changes were evaluated in the percentage of damage classes identified
in each environment with respect to all woody plants inventoried in the research areas.
During stage I (Fig. 2) the highest percentage of plants wholly exploited by beavers, in
comparison with the other research areas, was noted in the field environment (11.75%)
and the lowest on the ‘suchar’ lake (2.98%). During the growing season the most
exploited were the trees and shrubs growing by the drainage ditch (0.66%), while the
least exploited were those on the river (0.49%) — Fig. 2. Overall, however, during the
five-month period the beavers’ interest in woody vegetation was similar in all research
areas.

In addition, a significant relationship was observed between the trunk diameter of
woody plants and their exploitation by beavers (chi*=1,258.49, v=3, p<0.001). Mea-
surements were taken of plants in all damage classes in the first stage of the study
(Tab. 4). Woody vegetation with trunks <10 cm in diameter were found to be most
often (98.28%) gnawed by beavers. This was due to the effort the animals had to put
into cutting down and transporting the material [39, 40] and to the very large numbers
of available plants belonging to species with a small diameter (grey willow, com-
mon hazel), whose availability in the research areas was as high as 81.40% (Tab. 1).
These species were also the most preferred woody plants, in terms of numbers, that
were completely cut down (in total 3,314, 57.55%) — Table 1. Damage classes III and
IV were associated with trunk diameter. In these classes trees with diameter >10 cm
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Fig. 2. Percentage distribution of damage classes in each environment for all tree species inventoried
in the areas examined during both stages of the research

were gnawed. Damage to black alder, Norway maple, silver birch, pedunculate oak,
small-leaved lime, and even Scots pine and Norway spruce was characterized as class
III and I'V. These species attain a considerable trunk diameter, which was why it was
possible to register damage classes III and IV among plants with a diameter >10 cm.
During the growing season (stage II), beavers’ interest in vegetation with the thinnest
trunks did not change. During the five-month period the animals reached exclusively
for vegetation with a diameter <10 cm (263 instances of class I damage to woody
plants). Exploitation of plants with the thinnest stems is thus typical behaviour for the
animals [2, 3, 17, 31].

Table 4
Share of damaged woody plants by diameter during the first stage of the study

Damage classes

Diameter class of woody plants I 1I I v total

% % % % number %
>10 cm 0.91 0.27 0.20 0.34 70 1.72
<10 cm 96.80 1.43 0.05 0.00 3996 98.28
Total 97.711 1.7 0.25 0.34 4066 100
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In numerical terms, beavers were most interested in cutting down grey willow and
common hazel (Tab. 1). Grey willow, considered one of the species most preferred by
beavers [14, 37], grew most abundantly on the banks of the drainage ditch and the body
of accumulated water in the field. Its percentage among all the plants growing by the
drainage ditch was as high as 55.57%. Due to the long-term presence of beavers it was
cut down at a rate of 47.99%, but its percentage of all felled woody plants by the draina-
ge ditch was 62.45%. In the field environment the species most often gnawed was grey
willow (94.75%). During their many years of activity beavers removed 20.65% of the
willow. This species accounted for 88.84% of all species cut down in this environment
(Tab. 5 and 6).

Common hazel, which is a boreal species, was highly abundant on the river (70.56%)
and the ‘suchar’ lake (74.82%). On the river bank 50.56% of this species was cut down,
and on the lake 21.81%. In comparison with other woody plants cut down in these envi-
ronments, the percentage of felled hazel trees was 88.61% on the river bank and 96.22%
on the ‘suchar’ lake. Therefore common hazel was the most attractive woody plant species
for beavers (Tab. 6 and 8).

Aspen, considered the species most preferred by beavers [9, 20, 28, 29, 35, 36, 38],
grew in small numbers near the drainage ditch (1.33%; Tab. 5) and river (0.53%; Tab. 6).
Beavers felled 35.14% of aspens in the environment of the drainage ditch (Tab. 5) and
62.50% on the river (Tab. 6), which is the highest value among all woody plant species
registered in the research areas. While it is true that goat willow, with an availability of 6
(0.40%), was cut down at a rate of 83.33% (5 trees; Tab. 6), these very low numbers cannot
reflect the actual species preferences of beavers.

Silver birch, with a relatively high percentage in the drainage ditch environment
(29.08%), was felled at a rate of 45.23% (Tab. 5). Its percentage in the field environment
was much lower (4.26%), but here too it was exploited by beavers (47.99%; Tab. 7). The
situation was similar in the environment of the river, where the availability was 1.73% and
26.92% of the trees were removed by beavers (Tab. 6).

Downy birch, with a relatively low percentage in the environments investigated,
i.e. 4.90% in the drainage ditch, 0.99% in the field environment, and 2.75% on the
‘suchar’ lake, was cut down at a rate of 46.32%, 41.98% and 15.07%, respectively
(Tab. 5 and 7).

Species such as grey willow, common hazel, aspen, silver birch, and downy birch ensu-
re animals attractive winter food which allows them to survive outside the growing season
[30, 38].

An interesting situation was observed in the case of Norway spruce and Scots pine,
which are considered to be the least preferred species [8, 18, 27]. Spruce, with a mo-
derate share in the river environment (10.50%), was felled at a rate of 12.66% (Tab.
6), while 4.92% of the 61 Scots pines on the ‘suchar’ lake were cut down (Tab. 8). In
all cases these were plants with a trunk diameter <10 cm. Beavers showed a similar
level of interest in coniferous trees in Drava National Park [9]. On the river banks the
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beavers were also interested in black alder, which among broadleaved species is con-
sidered to be one of the least preferred by beavers [10]. The animals felled 18.18% of
the 88 trees (5.85%) available in this environment (Tab. 6). In contrast with Norway
spruce, trees with a trunk diameter >10 cm were cut down.

A relatively high proportion of felled trees was recorded on the river in the case of
Norway maple, small-leaved lime and pedunculate oak. Norway maple, with a 1.86%
share, was felled at a rate of 32.14% (Tab. 6). The percentages of lime and oak were
1.86% and 0.53%, and they were cut down at a rate of 14.29% and 12.50%. A similar
situation was observed for pedunculate oak on the ‘suchar’ lake, which had a share of
0.45% and was felled by beavers at a rate of 16.67% (Tab. 5, 6, 7 and 8).

The percentage of the remaining species cut down in various environments was small,
or in some cases they had not been felled by beavers at all (Tab. 4 and 5).

The observations conducted at the end of the 2015 growing season (stage 1) con-
firmed that grey willow and common hazel were still the species of most interest to
beavers in the environments of the drainage ditch and the field (Tab. 6 and 7). Grey
willow by the drainage ditch was 8.23% exploited by beavers, and common hazel
by the river at a rate of 10.40%. This indicates that these species are multi-seasonal
food which is also used by beavers in the summer, when food is abundant (herbace-
ous vegetation). Beavers continued to show an interest in silver birch at the ‘suchar’
lake (14.29%; Tab. 8) and the river (5.26%; Tab. 6) and aspen by the drainage ditch
(8.33%; Tab. 5) and river (33.33%; Tab. 6), although they cut down these trees in
small numbers. The low interest in the remaining species demonstrates that the gro-
wing season is not a time when beavers are interested in woody vegetation.

During the study it was noted that the range of penetration of the land by beavers is
linked to the availability of food in the area they inhabit. In the case of the Leszczewo
and Krzywe research areas, the range of penetration by beavers was 100 m and 80 m,
respectively. In the phytologically richest habitat, the Maniéwka River, damage was
noted up to 50 m from the bank, while in the case of Lake Widne the last signs of dama-
ge were observed as far as 160 m from the shore. This is because on the ‘suchar’ lake,
a phytosociologically poor environment, the animals had to migrate long distances in
search of food. The considerable availability of food by the river did not require the
animals to roam such distances. Similar behaviour in beavers has been observed on the
Pasteka River [33] and in Knyszyn Forest [5].

Like most herbivores, the European beaver exhibits clear food preferences. The
study confirmed that the beaver, unlike other herbivores, is able to cut down not only
young trees but also mature ones. Other authors also state that beavers have a key role
in shaping the structure and dynamics of tree stands near water [1, 12].

The results of the study show that in stabilized populations long-term pressure by
beavers on woody vegetation depletes the food base. The animals are then forced to
feed on less attractive species such as Scots pine and spruce.
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