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Variability of concentration sites of wisents
from the Bieszczady population in multiannual
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Abstract: Changes in the location of sites where wisents tend to concentrate, were studied
over the period 2001–2012 in Bieszczady Mountains, SE Poland. The area of MCP of this
population, counting presently about 140 animals, differed between seasons (was smaller in
winter by almost 20%). Also the area of concentration sites identified as kernel 50%, that on
average covered about 5% of MCP regardless of the season, was smaller in winter by about
23%. The location of concentration sites of this population and their area were highly variable
as well in consecutive seasons as from the year to year. Only about 20% of the total area of
those sites in vegetative seasons, and about 24% in winter were overlapping during the whole
studied period. Discussed are possible explanations for this phenomenon, as well as its
implications for planned introductions of wisents and the management of their free ranging
populations.
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Introduction
The extend and location of home ranges are different for many animals species
depending on the season of the year. This may be connected with changes of
climatic conditions, mostly with a drop or increase of temperatures that makes
thermoregulation excessively expensive. Other reason may be a temporary
shift in an availability of food resources. In our climatic zone, in case of
herbivores – their natural food can be depleted due to a change of vegetative
phase of plants or become less accessible because of snow cover. Both: higher
energetic costs of thermoregulation and insufficient (quantitatively and
qualitatively) food supply, force animals to seek for more suitable conditions
in areas where their energy budget could be balanced. Usually such quest
requires longer or shorter translocations depending on climatic zone, terrain
features and animals’ requirements. In mountains, this often can be achieved
by moving not so far away but along the vertical axis of the habitat (Aidley
1981; Dingle, Drake 2007).
The other aspect of changes in animals’ occurrence is the effectiveness of
the exploitation of their natural food resources. In some species that are highly
selective towards their forage, and are of petite body size, usually the seasonal
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range is small, like in the case of the territory of roe deer. Grazers however,
which generally are of much larger body dimensions, require an access to
abundant food allowing them to consume large amounts of biomass in a time
unit. Therefore, they cannot remain for a long time in one place, because
quickly the quantity of still available food becomes too small to assure the
maintenance of their intake rate at desirable level. This forces such species to
use their environment in a rotational way i.e. to change grazing grounds in
order to avoid their over exploitation (Sih 1982; Vera 2000).
In this paper analysed are long term data from the Bieszczady population
of wisents Bison bonasus, on the seasonal variability of areas where those
animals tend to concentrate.

Study area, materials, methods
The analysis of wisents’ distribution was performed for the data collected from
the home range of the western subpopulation of the species in the Bieszczady
Mountains, within the area of four forest districts (Baligród, Komańcza, Cisna
and Lesko). Data for this analysis were obtained during the period between
2001–2012. The sources of data were direct observations, signs of bison
presence (tracks, faeces, signs of foraging etc.), and telemetric data obtained
by ground triangulation. Positions of animals were determined with GPS
(Garmin-eTrex Venture) with minimal accuracy estimated at 30m, and plotted
on numeric maps as a thematic layer of a GIS model of the area (ArcGIS 9.0)
(Fig. 1). Spatial distribution of wisents was analysed separately for winter and
vegetative seasons, according to the Kernel method (Worton 1989). As
concentration sites assumed were the areas within the home range of the
population (MCP) with 50% probability of wisents’ presence. Portions of MCP
with 95% probability of animals’ presence, represented the area actually
utilised by wisents (Perzanowski et al. 2011; 2012).

Results and Discussion
The area of the MCP of studied population in vegetative seasons ranged
between 154 km2 in 2001 and almost 438 km2 in 2010 (on average nearly 307
km2). In winter the MCP was considerably smaller, equalling to approximately
250 km2 on average, and ranging between little less than 113 km2 in winter
2001/2002 up to almost 407 km2 in the season 2011/2012. Similarly, the area
estimated as kernel 95%, assumed as being actually frequented by wisents, was
significantly (by 26%) smaller in winter. Also the areas with 50% probability
of wisents’ presence i.e. (concentration sites) were smaller by about 23% in
winter seasons. (Tabl. 1, 2).
Very variable was a proportion of the area of concentration sites within the
total home range of the population. In summer seasons it changed between 0.3
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Figure 1. MCP (black solid line) and locations of records of animals’ presence in western
subpopulation of Bieszczady wisents between 2001–2012

– 18% of MCP area, and in winter from 0.9 to 10.5%, but on average, it was
practically the same in both seasons equalling to about 5%. Reasons for such
high variability are unknown yet, however a small proportion of concentration
sites’ area in winter could be a result of deep snow cover, forcing animals to
remain close to supplemental feeding points, while in summer it could be
related to exceptionally good quality of food base allowing them to feed for
prolonged time periods within relatively small area. Large area of concentration
sites in winter can be explained by mild weather conditions when animals
could easily wander around in search of possibly best vegetation patches
offering natural forage, and in summer such situation could occur when due
to dry weather and low food base, wisents were forced for a frequent change
of their grazing grounds.
Nevertheless it has to be mentioned, that from fairly large area of the home
range, amounting to several hundred square kilometres, wisents of this
population counting now about 140 animals, intensively use only a small
portion of their available territory. Kernel analysis allows to estimate, that
50% of wisents’ presence focuses upon 10–15 square kilometres that represent
only some 5% of the total home range area (Wołoszyn-Gałęza 2013).
This can be explained by another interesting phenomenon, which is visible
on the basis of such long term data, i.e. the highly rotational pattern of the
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Table 1. Area of MCP, kernel 95% and kernel
50% for the western subpopulation
of wisents at Bieszczady in vegetative
seasons in years 2001–2012

Table 2. Area of MCP, kernel 95% and kernel
50% for the western subpopulation
of wisents at Bieszczady in winter
seasons 2001/2002–2011/2012

Vegetative seasons 2001–2012

Vegetative seasons 2001–2012

YEAR

MCP
(km2)

2

Kernel (km )
50%

YEAR

95%

MCP
(km2)

Kernel (km2)
50%

95%

2001

154,03

27,72

162,10

2001/2002

112,83

5,38

45,76

2002

177,34

0,51

5,9

2002/2003

224,68

23,59

114,33

2003

213,40

8,47

77,82

2003/2004

234,64

7,80

90,61

2004

341,56

21,78

147,06

2004/2005

198,83

9,89

118,52

2005

306,55

6,13

102,48

2005/2006

141,05

8,02

32,30

2006

263,23

27,68

192,98

2006/2007

210,57

8,49

71,52

2007

272,87

15,49

111,86

2007/2008

344,33

3,11

50,99

2008

396,62

23,77

157,15

2008/2009

250,11

14,80

168,80

2009

342,71

19,82

162,64

2009/2010

256,60

6,22

93,42

2010

437,61

11,47

132,90

2010/2011

366,50

20,83

116,99

2011

392,45

18,16

129,22

2011/2012

406,74

23,76

150,39

2012

385,23

4,87

174,40

Average

249,71

11,99

95,78

Average

306,96

15,48

129,70

use of the area by wisents. Comparing the location of concentration sites on
annual and seasonal basis it is clear that only small portions of those areas,
remain common from the year to year (Fig. 2a, 2b). For all studied vegetative
seasons it was only 37,72km2, and for winter seasons 32,48 km2. Therefore,
during the period of 12 years only a little over 20% of the areas where wisents
tend to concentrate was repeatedly used in vegetative seasons. For winter
seasons this walue was just slightly higher – 24.6% (Fig. 3a, 3b).
Although we do not have such data at our disposal, it would be hard to
believe, that habitat conditions in fairly stable environment of Bieszczady, are
so variable in consecutive years that wisents have to search for new suitable
habitat patches every year. This trend seems to be rather connected to the
efficiency in the use of food resources by wisents, which by moving around
their home range in a rotational way, allow vegetation patches to regenerate
and after they reach their optimal phase, become suitable for grazing again.
Such behaviour can be an effective mechanism conserving food resources for
the species in a long term perspective. It consequence is, that despite
utilisation by wisents of only very small portion of the home range during
a year, to support a sustainable population of this species, a vast area that could
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Figure 2a. Concentration sites of western subpopulation of Bieszczady wisents in vegetative
seasons 2001–2012, determined as kernel 50%

Figure 2b. Concentration sites (solid black lines) of western subpopulation of Bieszczady wisents
in winter seasons of 2001–2012, determined as kernel 50%
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Figure 3a. The overlapping area of concentration sites of Bieszczady wisents (solid while line)
from vegetative seasons for the whole studied period 2001–2012

Figure 3b. The overlapping area of concentration sites of Bieszczady wisents (solid white line)
from winter seasons for the whole studied period 2001–2012
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be penetrated by animals to select the most suitable habitat patches in a given
season is necessary. This relationship has to be taken into account in planning
a creation of new wisent populations.
Such pattern of habitat use is important also for the assessment of damages
to forest stands caused by large herbivores. In European forests, after the
extirpation of aurochs, wild horses, and remaining only in few spots in the
eastern part of the continent – wisents, the whole distinct group of large
herbivores defined as grazers (or bulk feeders), become extinct. Remaining in
European forests Cervidae (the moose, red deer, roe deer and fallow deer) are
either browsers or selective feeders (Hoffman, Steward 1972). They represent
quite different feeding patterns though, therefore experiences with estimates
of foraging pressure upon forest environment gained in studies on deer species
cannot be directly extrapolated, and used in assessments performed for free
ranging wisents.
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Zmienność rejonów koncentracji żubrów z populacji bieszczadzkiej w cyklu wieloletnim
Streszczenie: Zmienność położenia i powierzchni miejsc koncentracji żubrów były oceniane
w Bieszczadach dla okresu 2001–2012. Powierzchnia areału (MCP) zachodniej subpopulacji
licza˛cej obecnie ok. 140 osobników różniło sie˛ pomie˛dzy sezonem zimowym i wegetacyjnym
(była mniejsza o ok. 20% w zimie). Podobnie, powierzchnia rejonów koncentracji określonych
jako kernel 50%, które średnio stanowiły ok. 5% całkowitej powierzchni areału niezależnie od
sezonu, była mniejsza zima˛ o ok. 23%. Położenie rejonów koncentracji jak i ich powierzchnia
były wysoce zmienne tak w kolejnych sezonach jak i z roku na rok. Zaledwie ok. 20% tych
obszarów w sezonach letnich i nieco ponad 24% podczas zim nakładało sie˛ wzajemnie podczas
całego badanego okresu. Dyskutowane sa˛ przyczyny tego zjawiska jak również jego konsekwencje dla planowania reintrodukcji żubrów oraz zarza˛dzania ich wolnościowymi populacjami.

