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of selected water reservoirs in the Ciechanéow
Forest District — a case study

Abstract. The European beaver (Castor fiber) has long been considered an ecosystem engineer,
exerting a profound influence on the habitats it occupies. Its activities significantly shape water
conditions, terrain, and biodiversity. Research conducted in the Ciechanéw Forest District aimed to
assess the impact of beavers on the local environment. Observations took place from August 2024
to March 2025 and involved documenting beaver activities such as browsing trees, creating burrows,
and building lodges. It was found that the tree species most frequently selected by beavers in the
study area was gray alder (Alnus incana). Beavers most frequently browsed trees with a diameter of
1-20 cm and a hardness of 2.1 on the Brinell scale. Their most intense impact occurred at the end
of the growing season, from August to November. The most preferred species were young trees with
soft wood, which may indicate that less effort and energy are required to cut them down, or that they
are more palatable, juicy, and tender than older plants.
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INTRODUCTION

The European beaver (Castor fiber) is currently a common species in Poland, with an
estimated population of over 149,900 individuals [GUS 2024]. Its population has fluctu-
ated significantly over recent centuries, a result of hunting, changes in conservation status,
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and habitat availability [Rakowska and Stachurska-Swakon 2021]. This species exerts
a significant influence on the environment. Beavers’ ability to transform their environment
has led to their classification as ecosystem engineers [Jones et al. 1994]. While European
beavers are viewed positively by some, they may be considered pests in areas of high
population density or where their activities negatively affect human interests. Negative
perception of this species stems from the damage they cause to agricultural crops, flood
embankments, and orchard trees and shrubs, as well as from the flooding of forest areas
and the potential transmission of parasites and diseases to livestock [Gizejewski and
Gozdziewski 2016].

Despite their impact on human activity, beavers play a significant role in restoring the
natural balance of forest ecosystems. By constructing dams, they retain water during sum-
mer droughts while also contributing to its purification. Above all, their environmental
influence enhances the attractiveness of landscapes not only for their aesthetic quality but
also for their educational and recreational value. In areas transformed by these rodents,
numerous species of waterfowl, fish, amphibians, and invertebrates can be observed, and
the areas surrounding floodplains become havens for various species of birds of prey and
mammals [Konopka and Erenc 2002, Janiszewski and Misiukiewicz 2012, Janiszewski
and Hanzal 2015].

Beavers feed primarily at night, but can occasionally be observed active during the
day, especially at noon [Czech 2001]. As semi-aquatic animals, they inhabit areas close to
water bodies [Tranda and Jaroniewski 1999]. Their foraging is usually limited to a 20-
meter zone along the shoreline, which strongly influences the diversity of food they con-
sume [Czech 2007].

Areas where beavers create floodplains can extend over several dozen hectares. They
act as a natural sponge, storing water in spring and gradually releasing it in summer. By
building dams, beavers increase the water retention capacity of the catchment area. Its
level depends on the shape of the catchment area, the density of beaver habitats, and soil
conditions. Beaver reservoirs can also mitigate peak flood waves. In their vicinity, ground-
water levels stabilize and rise, erosion is reduced, and the deposition of mineral and or-
ganic particles increases significantly. As a result, natural marsh-forming processes are
initiated. Following heavy rainfall or spring snowmelt, floodwaters spread over a larger
area, thereby losing their force [Naiman 1988].

Due to beavers’ high adaptability, they can occupy areas modified or degraded by
humans, which is frequently a source of conflict. In some countries — including Lithuania,
Sweden, and Finland — beaver populations have recovered to such an extent that hunting
has been reinstated. In other countries, the species remains endangered and strictly pro-
tected, for example, in France, Hungary, Slovakia, and Germany [Czech 2000].

Beavers are herbivores that feed on a wide range of aquatic and riparian plant species.
Their diet includes 100 species of woody plants and over 200 species of herbaceous plants.
The composition of a beaver's diet depends on food availability and habitat conditions,
and changes depending on the season [Dzigciotowski and Gozdziewski 1996]. The spe-
cies’ population growth and expanding range prompt an analysis of the animal’s impact
on its environment and the surrounding area. Therefore, this study aimed to assess the
impact of the European beaver (Castor fiber) on the environment of reservoirs located
within the Ciechanow Forest District.
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MATERIAL AND METHODS

Observations were carried out in the vicinity of water reservoirs located within the
Ciechandéw Forest District: the Dziady reservoir, the Krubin water complex, and
a reservoir located in the village of Nuzewko. The Ciechandéw Forest District lies in the
northern part of the Mazovian Voivodeship and covers a total area of 11,300.37 ha, of
which 11,116.93 ha is forested. The study areas are located within the Bardonki and
Goloty Forest. The predominant forest habitat types in this region are fresh mixed conif-
erous forest and fresh mixed deciduous forest. The pine is the dominant species, account-
ing for over 70% of the tree stand composition [https://ciechanow.olsztyn.lasy.gov.pl/].
In terms of area, the most abundant species in the Ciechanéw Forest District are Scots
pine (7789.23 ha), oak (1166.53 ha), alder (1154.10 ha), birch (739.06 ha), and others
(171.77 ha) [Plan urzadzania lasu Nadle$nictwo Ciechanow 2024].

Observations were conducted once per month from August 2024 to March 2025, along
with a damage inventory. Tree species were identified, and the trunk diameter of all trees
at felling height was measured to the nearest 1 cm using a caliper. Additionally, photo-
graphic documentation of animal habitats and environmental changes was collected.

The hardness of browsed trees was determined using the Brinell scale [PN-EN 1SO
6506-1: 2008, PN-EN 1SO 6506-1: 2002].

Statistical analysis of the results was performed using the Statistica 13.1 statistical
package. The analysis included the frequency of felled tree species, the distribution of
felled trees by diameter at the measurement point, wood hardness, and the month of ob-
servations across the three study sites. To determine the correlation between the analyzed
number of trees and wood hardness, as well as between tree diameter and wood hardness,
Pearson correlation coefficients were calculated, and linear regression equations were pre-
sented.

RESULTS

It was shown that the most frequently selected tree species by beavers was grey alder
(Alnus incana), with selection rates of 50%, 28% and 18% in the vicinity of the water
reservoir in the village of Nuzewko, the Dziady reservoir and the Krubin water complex,
respectively. Less frequently beavers selected aspen (Populus tremula L.) and sycamore
maple (Acer pseudoplatanus L.) near the Nuzewko reservoir, at 27% and 18%, respec-
tively (Fig. 1).

Beavers showed the highest preference forbrowsing trees with a diameter of 1-20 cm,
notably, 63% of trees felled near the Nuzewko water reservoir had a diameter of less than
10 cm (Fig. 2).

The observed rodents most often chose tree species with hardness of 2.1, especially
in the Dziady reservoir and in the village of Nuzewko (56%), and 1.3 and 1.5, 14% each

(Fig. 3).
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Fig. 1. Percentage of tree species cut down in the vicinity of water reservoirs: Dziady, Krubin
and in the village of Nuzewko
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Fig. 2. Percentage distribution of felled trees depending on diameter at the site of logging
in the area of water reservoirs: Dziady, Krubin and in the area of the village of Nuzewko



The impact of the European beaver on the environment of selected water reservoirs... 5

The period of most intensive tree browsing by the observed animals was from August
to November (17-20%). Beaver activity decreased in December and January (5%) — as in
Figure 4.
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Fig. 3. Percentage distribution of felled trees depending on hardness in the studied water bodies
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Fig. 4. Percentage distribution of cut trees depending on the month of observations

The correlation between the number of damaged trees and wood hardness was ana-
lyzed and found to be inversely proportional to the wood hardness of the analyzed tree
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species. The calculated correlation between the number of browsed trees and wood hard-
ness was negative and statistically insignificant (Pr = 0.33) — as in Figure 5. In general,
the number of damaged trees decreased with increasing wood hardness.

The correlation between the diameter and hardness of the wood of the browsed trees
was positive and also insignificant (Pr = 0.43) — as in Figure 6.

50
45
40
35
30
25
20

s| e r=-0,43
10 e

Brinell wood hardness

Fig. 5. The correlation between the number of felled trees and the hardness of wood
of the analyzed species
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Fig. 6. Correlation between diameter and hardness of wood of browsed trees
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DISCUSSION

Beavers feed on marsh and aquatic vegetation, buds, fresh twigs, and leaves from
spring to autumn. From late autumn to early spring, their diet consists primarily of bark
and twigs of trees and shrubs [Dzigciotowskil996]. They most frequently choose species
of trees from the genera Salix sp., Populus sp., Betula sp., and other deciduous trees [Czech
2007, Tajchman et al. 2018].

As the current observations show, the selection of plant species that constitute poten-
tial food or building material for beavers depended primarily on the abundance of vegeta-
tion growing in their habitat, which is also confirmed by previous studies [Tajchman et al.
2018]. They most often chose pioneer, fast-growing tree species, i.e., gray alder and first-
age aspen, and less frequently, sycamore maple or white willow. This is confirmed by
studies conducted in the Czech Republic, where a strong preference for poplar was also
demonstrated [Brenner 1962, Belovski 1984, Derwich 2001, Fustec et al. 2001, John 2001,
Ficek 2003]. Beavers digest aspen more efficiently than other tree species, and their daily
consumption of other plants was inversely proportional to their digestibility. A strong pref-
erence for alder or poplar may slow the succession of these species in wet floodplains.
However, because beavers eagerly feed on these species, they contribute to the transfor-
mation of tree stands and promote the development of other vegetation species, thereby
creating favorable living conditions for the aquatic fauna [Valachovi¢ and Gimes 2003,
Janiszewski et al. 2017].

Some researchers argue that the interest in willow is due to its low resin and essential
oil content, which beavers tend to avoid [Nolet et al. 1994, Dzigciotowski 2004]. The
number of tree species in the diet increases at the end of the growing season, when beavers
store up for winter, a pattern also confirmed by our results. During this period, beavers
typically browse species of the genera Populus spp. and Salix spp. [Danilov and Kanshiev
1983, Nolet et al. 1994, Kostkan 2000, Ficek 2003]. However, when their numbers are
limited, beavers may feed on Betula spp., Acer spp., as well as Tillia cordata, Corylus
avellana, and Quercus robur [Doucet and Ball 1994, Doucet et al. 1996]. Similar patterns
were recorded in Polesie National Park, where a notable consumption of alder buckthorn
(26%) and common oak (17%) was described [Janiszewski et al. 2017]. In addition, stud-
ies conducted in three reservoirs in the Ciechandw Forest District showed that sycamore
maple and common ash may also be components of beaver diets. As reported by Nolet et
al. [1994], beavers may select plant species to supplement specific nutrients that are defi-
cient in their preferred species.

This study showed that beavers select tree species with a trunk diameter ranging from
1 to 20 cm, consistent with findings from the Czech Republic, where 78% of trees had
diameters below 20 cm (78%). The diameter of the most frequently damaged tree species
was in the range of 2.6-6 cm and 6.1-12 cm, and the third most frequently selected group
were trees with a diameter below 2.5 cm [Dvotrak 2013]. Observations in the Ciechandéw
Forest District confirm this tendency: beavers were most interested in young trees with
a diameter of up to 10 cm (63%).Similar results were reported by Janiszewski et al. [2017],
who showed a preference for trees with a diameter of up to 15 cm, with an average per-
centage share of such trees at the level of 88%.

In studies conducted within the Ciechanéw Forest District, a negative but statistically
insignificant correlation (r = —0.43) was found between the number of browsed trees and
wood hardness, consistent with results obtained in the Lubaczéw and Chotylow Forest
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Districts [Tajchman et al. 2018]. Similar results were reported by Czyzowski et al. [2009]
in studies conducted in the Lublin and Nadwieprzanski Landscape Parks (r = —0.321).
Overall, the number of damaged trees decreased with increasing wood hardness.

Beavers most often inhabit areas around lakes and rivers, gravel and peat pits,
marshes, mountain streams, and small brooks. Key factors influencing their habitat selec-
tion include the depth of the water body and the availability and quantity of woody food
resources [Gatek and Woch 2011]. Beavers avoid areas with strong currents due to the
risk of burrow erosion and the potential drowning of their young [Czech 2000]. They are
highly territorial and family-oriented animals that can occupy a given area for several gen-
erations [Was and Gorczyca 2022].

It is worth noting that in the Krubin water complex, where the municipal swimming
pool is located, beavers did not build lodges but inhabited burrows dug in the shores. This
is a natural phenomenon, as in bodies of water where water levels do not fluctuate signif-
icantly, beavers usually dig residential burrows [Dzigciotowski 2004]. On the other hand,
in flowing waters, they build tree dams, which cause the water to accumulate above the
structure and create better living conditions for the species. By doing so, they contribute
to increasing the water depth and reducing its flow, and as a result, they gain better access
to vegetation, i.e., building material and food [Was and Gorczyca 2022]. Again, on ele-
vated areas surrounded by water, they build dome-shaped lodges, which serve both as
a protective and breeding function. The lodges are constructed of tree branches and soft
vegetation, covered with mud and clay. These structures can reach up to 3 meters in height
[Panfil 1984].

Observations conducted in the Ciechanéw Forest District also showed that beavers
primarily inhabited small reservoirs located in close proximity to farmland and buildings.
Their impact on the environment was significant, as they improved water retention, cre-
ated floodplains, and raised groundwater levels. Despite these benefits, many people in
the study area viewed them as pests, since they flood farmland, fell trees, and undermine
banks. In the Krubin reservoir and Dziady reservoir, at the request of residents, the mu-
nicipality protects trees by wrapping them in netting, enhancing safety and minimizing
potential infrastructure damage.

Due to the observed increase in the number of species studied, this type of analysis
may have an applied nature, e.g. in planning the planting of suitable tree species near
streams and water reservoirs.
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