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Brown Bear (Ursus arctos L.) in the Chornobyl Exclusion Zone. — Gashchak, S., Gulyaichenko, Y.,
Beresford, N. A., Wood, M. D. — A study in 2012-2016 using camera traps confirmed the presence of
brown bear in the Chornobyl exclusion zone (Ukraine). The presence of ca. 2-3 individuals was established
in an area of up to 80 km? near the village of Tovstyi Lis. Bears were observed on 17 occasions in all seasons
except winter. Confirmed sightings were also recorded near the villages of Paryshiv and Ladyzhychi, though
number of the animals in this area is unknown. Both locations include vast broadleaved woodlands with moist
soil and abundant food reserves. The evidence collected (photographs, video, footprints, markings on trees,
oral reports of a female bear with cubs) suggest the development of a resident breeding group and the revival
of the species in Kyiv Polissia after centuries of its absence. This is facilitated by the size of the exclusion
zone (2,600 km?), abundant resources and the absence of humans. A similar revival of bear has been reported
in the neighbouring Poliskyi Radioecological Reserve in Belarus. Together both territories (4,750 km?) prom-
ise to be a new large reservation for brown bear in Eastern Europe.
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Bypuii Beamins (Ursus arctos L.) y YopHoOuabcebKii 30Hi Binuyxenns (Ykpaina). — amax, C., I'y-
Jasiiuenko, €., bepecdopa, H. A., Bya, M. 1. — Jlocnimkenns 3 ¢poromnactkamu y 2012—-2016 pp. nosenu
HasBHICTH Oyporo Beamens y YopHoOMIbChKil 30HI BinuyxeHHs (Ykpaina). bimspko 2—3 ocobun Memkae Ha
ninsui g0 80 kM Ginst c. Toserwit nic. Beamenin peectpyBanu 17 pasiB y Bci ce30HH, Kpim 3umu. [TinTeep-
JUKEHI CIIOCTEePEKEHHs TaK0XK Haxiinum 3 paitony c. [TapumiiB Ta Jlaavmkudi, Xoua KiJbKiCTh 3BipiB TaM HEBi-
noma. OOHIBI AUISHKY BKIIFOYAIOTh BEJIMKI IIMPOKOJIUCTSIHI JiCH 3 J0OPUM 3BOJIOKESHHSM IPYHTIB i 6aratoro
KOpMOBOIO 0a3or0. 3i0pani cBigueHHs (pororpadii, Bimeo, cimiay, MOAPANHNHNA HA ACPEBAX, YCHI MOBIIOMIICH-
HS IPO BEAIMEIUIIIO 3 BEAMEKaTaMH) BKAa3yIOTh Ha PO3BUTOK MICLIEBOIO IPYIIH, IO PO3MHOXY€ETHCS, 1 BIITHOB-
nenHs Buny y KuiBcekomy Ilomicci micns ctomniTh BicyTHOCTI. L[pOMy crpusie po3mip 30HH Bigdy>KEHHS
(2600 kM?), pSICHICTB pecypciB Ta BiICYTHICTB MOSH. 3a JTiTepaTypHIMI JAaHHMH, [TOIOHE BiTHOBICHHS Be-
IMens BiOyBaeTbes y cycimapoMy [lomicekomy pamioexosorivHoMy 3anoBinHuKy binmopycii. OGunsi Tepu-
Topii pasom (4750 kM?) OGILSIOTE CTATH HOBHM BEIHKHM Pe3epBaToM BeaMens y Cxixmiit €Bpori.

KnrwouoBi cmoBa: BeaMminp Oypuii, HopHOOMIBECHKA 30HA Biguy>KeHHs, (poTOmMAacTKa, BIAHOBICHHS BHIY,
CTIPHATIINBI MiCIISI MEIIKAHHSI.

Introduction

A recent analysis of data on large carnivores in Europe demonstrated that the brown bear is the

most numerous and in most areas there are no concerns with respect to the future of the species
which appears to have stable or growing populations (Chapron et al., 2014). However, the situation
is different in Ukraine: 40 years of observations demonstrated a reduction in brown bear numbers,
with a distribution confined to areas in the Carpathian Mountains (Dykyy et al., 2015). This was
caused by direct persecution by humans and deforestation. Currently, the brown bear is on the Red
List (The Red Data Book of Ukraine, 2009) and preservation of the species is threatened by the pre-
vailing socio-political and economic conditions in Ukraine. Therefore, any evidence of areas where
brown bear numbers appear to be increasing warrants targeted research, and the Chornobyl exclusion
zone (hereinafter referred to as the “CEZ”) could be such an area.



72 Sergii Gashchak, Yevgenii Gulyaichenko, Nicholas A. Beresford, Michael D. Wood

The CEZ is located in the northern part of the Kyiv region in Polissia, Ukraine. People have
been excluded from this area since 1986 due to radioactive contamination from the Chernobyl acci-
dent. Since the accident, the primary focus of science programmes has been assessment of the CEZ
in the context of mitigating the consequences of the accident and achieving radiation protection ob-
jectives. However, since the accident, ecological succession has underpinned the processes of re-
wilding, which is reviving the natural systems in Polissia that were lost or significantly changed dur-
ing the previous centuries. Over the last 30 years, the Ukrainian CEZ (up to 260,000 ha or
2,600 km?) has experienced human activity on no more than 15% of the total area. In-effect, it has
become, together with the Poliskyi Radiation & Ecology Reserve (an exclusion zone in Belarus), a
unique wildlife reserve of continental value (Gashchak, 20006).

The increased number of game and “Red List” species, as well as the recovery of species that
had been excluded due to human activity is a demonstration of the development of favourable natu-
ral conditions (Gashchak et al., 2006). Recently, the bear was included into the list of “returnees”,
but data on this species were fragmentary and vague (Shkvyria, Vishnevsky, 2012; Dykyy et al.,
2015). New and more complete data were obtained from 2012-2016, within the scope of two re-
search programmes on CEZ biodiversity: (i) a ‘national project’ of the Ministry of Ecology and Nat-
ural Resources of Ukraine; and (ii) the international TREE project (http://tree.ceh.ac.uk).

The purpose of this paper is to present the accumulated data on brown bear in the CEZ and ana-
lyse them in terms of assessing the status and prospects of this species in the region.

Methodology

The data presented in this paper were mainly obtained by means of motion activated digital
cameras (“camera traps”) capable of capturing images during the day and night, using infrared sen-
sors and invisible infrared flash. Since brown bear was not the primary focus of the CEZ biodiversity
research programmes, the methodology of obtaining initial data varied. The aim of the ‘national pro-
ject’ camera trap work (undertaken between 2012 and 2016) was to comprehensively describe four
sites within CEZ, each ca. 8,000 hectares in area (fig. 1, tab. 1). Additionally, seven camera traps
were located at sites outside these main sampling areas. Camera traps were installed at 52 locations
in total, delivering combined total survey duration of 7788 camera trap days.

The camera traps were located and oriented in positions where animals were likely to be en-
countered: mostly at the points where animals crossed water bodies (e.g. bridges over channels) or
near well-marked pathways or their intersections. Preference was given to locations where move-
ment of animals was channelled by natural barriers (e.g. by water or thickets).

Table 1. Main sites and additional points used for ‘national project” CEZ camera trapping during 2012-2016

Tabnuns 1. OCHOBHI AUISHKH Ta TOJATKOBI TOYKH Y 30HI BiIUy>KE€HHS, 1€ BCTAHOBIIOBAIHN (POTOMACTKH Y HAILlIOHAIb-
HuX npoekrax y 2012-2016 pokax

No. |Operating name of site ID on | Number of cam- | Total operation time of | Period of camera trap
fig. 1 | era trap locations camera traps, days survey
Main sites
1 Tovstyi Lis TL 19 1589 05.2012 — 06.2013
2 Novosilky N 5 491 04.2012 —01.2013
3 Horodyshche H 6 1641 06.2013 — 06.2014
4 Buda-Richytsia Meadows DR 16 2207 06.2014 — 11.2016
Additional points
5 Azbuchyn Lake AL 1 152 10.2015 — 03.2016
6 Akulino Halo Stow AH 1 313 06.2015 —10.2016
7 Denysovichi Village DV 1 200 11.2015 —10.2016
8 Stupnikove Stow ST 1 542 07.2014 — 10.2015
9 Rozhava River RO 1 395 04.2015 — 04.2016
10 Chornyi Mokh Stow CM 1 259 06.2015 — 02.2016
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Fig. 1. Locations of ‘national project’ study sites in 2012-2016 (ID of sites and points as in tab. 1).

Puc. 1. Po3ranryBanHs JOCHITHUX TUITHOK B paMKaxX HaIllOHAIBHHUX NPOekTiB y 2012-2016 poxax (TTO3HAYKH Hijs-
HOK 1 TOYOK, K y Ta0u. 1).

Bait was not used in the study. The cameras were placed on trees or specially made poles at a
height of 0.6-1.0 m above the ground and at a distance of 3-8 m from the main trails. To prevent
false activations caused by sunlight, the cameras mostly faced north or towards thickets to shield
from direct sunlight. Given that the cameras are motion-activated, tall grass, bushes and thin tree
branches were removed from the detection zone in front of the cameras again to prevent false activa-
tion. As a rule, cameras were oriented parallel to the ground, but the exact orientation depended on
local topography, camera height and trail location.

Camera traps from different manufacturers, including Ltl Acorn 5210A, Ltl Acorn 6210MC,
Bushnell 119437c, DLC Covert Red 40, Weltar 8210A and Browning Strike Force, were used. All
these cameras use an infrared flash (850 or 940 nm) that is hardly visible at night, but in our experi-
ence appears to provide sufficient illumination for objects up to 10 meters from the camera. Despite
some differences in their technical specifications, they demonstrated similar shooting performance
for large animals at a distance of 6—8 meters. A HCO Scoutguard 880MK camera was used only at
points 5 and 8 (tab. 1). Compared to the other cameras, this camera seemed less responsive to animal
movement. The sensitivity settings of all cameras were varied depending on the season and charac-
teristics of shooting locations (real distance to the trail, direction, how far and what vegetation was in
front of the camera, etc.). In each case, a three picture burst per triggering event and a minimum
operation delay of 0 or 1 seconds were pre-set; the exception was the Browning Strike Force which
had a default delay of 5 seconds. However, the time delay between photograph capture and camera
readiness for another shooting cycle was relatively long: 3—4 seconds for Bushnell 119437c, Ltl
Acorn and Weltar 8210A, 5-10 seconds for Covert Red 40, HCO Scoutguard 880MK and Browning
Strike Force. Therefore, it is possible that some animals moving in front of a camera may not have
been photographed (though this is unlikely to be an issue for the species considered in this paper).

The work within the framework of the TREE project was entirely based on the use of camera
traps; Ltl Acorn 6210MC were used. For a period of approximately 8—9 weeks, 14 camera traps were
located on each of three sites in the CEZ (i.e. a total of 42 cameras across all three sites).
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Each site had a 5 km radius (fig. 2, tab. 2). The approximate camera trap location coordinates
within each of the three sites were determined using a random number algorithm. In-situ, the exact
location was chosen within a radius of 200—300 meters from the randomly-generated coordinate
position. The location selection principles, methodology of vegetation clearing in front of the cam-
era, deployment and camera setup procedures were similar to those used for the ‘national project’.
After the 89 week period, all cameras were moved to new randomly generated coordinates within
each site. There were six relocations in total (i.e. each camera was used in seven locations) over the
period November 2014 to January 2016. Subsequent to this study ending four cameras continued to
be operated in each of the three areas for a further six months.

It should be noted that the TREE project’s West Site coincided with the “Buda-Richytsia Mead-
ows” site of the national project, and the South Site comprised a considerable part of the “No-
vosilky” Site. This enables suggestions about some temporal and spatial trends.

When setting up each camera trap, up to 20 measuring poles (1 m high and with clear markings
at every 20 cm) were laid out in front of the camera. The poles were placed in three parallel rows, at
a distance of 1 meter, starting with the 3" meter and up to the 8" from a camera trap. The camera
was activated to capture an image of the poles in situ and the bars were then removed. Later, images
of poles and animals were overlaid using Adobe Photoshop so that animal dimensions could be es-
timated.

Table 2. Basic characteristics of research sites used within the TREE project

Ta6mums 2. OCHOBHI XapaKTePUCTUKH JOCIITHUX AUITHOK B paMKax mpoekty TREE

No. Operating name Total number of camera Total operation time Period of camera trap survey
of site trap locations of camera traps (days)
1 North 95 6205 11.2014 — 06.2016
2 West 97 6485 11.2014 — 06.2016
3 South 96 6185 11.2014 — 06.2016
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Puc. 2. Po3ranryBaHHS DOCIITHUX AUITHOK B pamkax npoekty TREE.
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The time during which a bear was recorded near a camera trap (one event) was calculated as the
difference between the time of the first and the last pictures associated with that event.

This paper also includes information, which is based on the video footage kindly provided by
Oleksandr A. Nikitych, employee of the “Ecocenter” enterprise; on oral reports of Vasyl A. Davy-
denko, Chief Game Manager of “Pivnichna Pushcha” enterprise, and Sergii A. Paskevych, employee
of the NPP Safety Support Institute.

Officially accepted forest management layout of 2006 (Development Project, 2006) was used to
assess forest conditions at the camera trap sites.

Results

The locations of camera traps that recorded bears are shown in fig. 3 and the details of each
event are presented in table 3. Although the camera traps were operated from 2012 onwards and at
several sites within CEZ, all photographs of bear were obtained from October 2014 onwards at “Bu-
da-Richytsia Meadows” and “Tovstyi Lis” only. There was no evidence of bear presence within the
North and South sites used for the TREE project even though there was a similar number of camera
placements in all three TREE project areas. Coordinates of the camera traps locations are reported in
Longitude/Latitude (WGS84 system).

We obtained 17 observations of bear within an area of 5 km radius around the village of Tovstyi
Lis. All observations were from October 2014 to October 2016, in May—June and August to early
November. Nine out of 17 observations occurred at night-time, one was at dawn. Although bears
appeared in daylight hours on 7 occasions, these were either in the first hours after sunrise or before
sunset. These observations of seasonal and daily activity are in agreement with the known ecological
characteristics of this species: brown bears mainly roam at dusk or during the night and usually rests
or feed during the daytime (Heptner et al., 1967; Pazhetnov, 1990; Dykyy et al., 2015).
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Table 3. List of records of brown bear made by camera traps in the CEZ during 2014-2016 (‘point numbers’ in the
site description correspond to the points shown in fig. 3)

Ta6muus 3. INepenik BUmaakiB peectparii Oyporo BeamMes 3pobieHi Goromactkamu y 30Hi Biguyxkenus y 2014-2016
pokax (HOMepH TOYOK B ONHUCAX AUISHKH BIAMOBIIAIOTE HOMEpaM TOYOK Ha pHc. 3)

Record Description of site (coordinates) DaFe and Description of animal

No. time

1.1 2.10.2014  Shoulder height — ca. 110 cm, length of rear foot

20:22 (night) — 30-33 cm, stayed near the camera up to 45 sec.
Appeared to be moving northward.

1.2 26.08.2015  Shoulder height — ca. 105 cm, rear foot — at least
Point No. 1 (N51.3967, E29.8112). 3:16 (night) 25 cm. Appeared to be moving northward. Passed
Bridge over channel on the edge the camera over 3 sec.

1.3 of abandoned village 9.10.2015  Shoulder height — ca. 105 cm. Appeared to be

3:25 (night) moving northward. Passed the camera over 2 sec.

14 27.08.2016  Shoulder height — ca. 110 cm, rear foot —

2:23 (night)  ca. 33 cm. Appeared to be moving northward.
Passed the camera over 2 sec.

2.1 31.08.2015  Shoulder height — 90-93 cm, rear foot —

Point No. 2 (N51.3806, E29.7320). 6:54 (day)  ca. 25 cm. Appeared to be moving north-east,
Passage across channel on the edge passed the camera over 3 sec. (Fig. 4)

2.2 of a large forest, where broad-leaved  30.08.2016  Shoulder height — ca. 95 cm. Probably noticed a
trees predominate 21:57 (night) camera flash, stayed for 35 sec but did not come up

to the camera, and turned back

3.1 25.08.2015  Stayed near camera ca. 16 sec and looked at it.

5:14 (day)  Back height — ca. 110 cm. Appeared to be moving
Point No. 3 (N51.3615, E29.7896). southward.

32 Bridge over channel in the middle 8.10.2015  Shoulder height — ca. 110 cm. Appeared to be
of a former meadow overgrown 2:44 (night) moving northward. Passed the camera over 9 sec.

3.3 with birch 12.10.2016  Shoulder height — ca. 110 cm, rear foot —

22:30 (night)  ca. 30 cm. Appeared to be moving northward.
Passed the camera over 4 sec.

4.1 17.08.2016  Shoulder height — ca. 95 cm, rear foot —

5:49 (day)  ca. 20 cm. Appeared to be moving westward.
Passed the camera over 4 sec.

4.2 Point No. 4 (N51.3576, E29.7984). 17.08.2016 Shoulder height — ca. 90 cm, rear foot —
Passage across channel on the edge 7:18 (day)  ca. 20 cm. Appeared to be moving westward.
of old hornbeam-oak forest Passed the camera over 6 sec.

43 21.09.2016  Shoulder height — 88-90 cm, rear foot —

20:37 (night) ca. 23 cm. Appeared to be moving eastward, to-
wards the forest. Passed the camera over 48 sec
(ate or sniffed something on the ground).

5.1 Point No. 5 (N51.3663, E29.7300). 20.05.2016  Shoulder height — ca. 105 cm. Appeared to be
Crossing of forest tracks in the 3:24 moving eastward. Passed the camera over 2 sec.
middle of old forest where broad- (dawn)

52 leaved trees predominate, near the 1.06.2016  Shoulder height — ca. 90-95 cm. Appeared to be
tree with a bear’s claw mark 8:47 (day)  moving north-west. Passed the camera over 2 sec.

6.1 Point No. 6 (N51.3656, E29.7176). 28.05.2016  Shoulder height — 90 cm. Appeared to be moving
Crossing of swathe and track in old 19:00 (day) northward. Passed the camera over 3 sec.
hornbeam-oak forest

7.1 Point No. 7 (N51.3981, E29.7529). 4.11.2015  Shoulder height — 90-95 cm. Appeared to be
Pathway between villages in woody 21:49 moving north-west. Passed the camera over 4 sec.
shrubs (birch, aspen) (night)

8.1 Point No. 8 (N51.3631, E29.8150). 26.08.2016  Shoulder height — up to 110 cm. Rear foot — up
Bridge over channel in the middle 4:39 (day)  to 27 cm long. Appeared to be moving eastward.

of'a meadow overgrown with birch

Passed the camera over 10 sec.
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Fig. 4. Brown bear (record 2.1 in tab.
3).

Puc. 4. Bypuii Benmings (3ammc 2.1 B
Tabm. 3).

The lack of bear observations from December to April coincides with period during which bears
are generally confined to their dens, although true hibernation can be short or absent under the con-
ditions of the climatic zone that the CEZ falls within (Dykyy et al., 2015). For example, in the
neighbouring Poliskyi State Radioecological Reserve, there have been some winter observations of
bear (Deriabina, 2008). The lack of observations from July may be because the bears were at their
preferred feeding sites and these may not have coincided with the locations of camera traps. More
settled behaviour in periods of food abundance is typical for this species (Pazhetnov, 1990)

Overlaying measurement pole images, as described in the methodology section, allowed ani-
mals of two different size-groups to be identified. The first one had a shoulder height of ca. 105—
110 cm with a rear foot size at least 30 cm. Height of animals in the second size-group did not ex-
ceed 90-95 cm, and their rear foot was 20-23 cm. The data obtained do not allow comment on the
number of animals on this territory. Bears are usually solitary but they can co-exist in the same area
avoiding direct contact (Pazhetnov, 1990). With respect to the smaller animals, on August 17,2016 a
camera trap at one location recorded a bear on two occasions within a period of 1.5 hours (records
4.1 and 4.2, tab. 3). On both occasions the animals were moving in the same direction and the di-
mensions of the animals suggest that these could be two different individuals.

Analysis of the locations where individuals of different size were recorded suggests that they
are unevenly distributed across the area. The large animal (or animals) of up to 110 cm shoulder
height was more frequently recorded far from uninterrupted woodlands; while the smaller ones (up
to 90-95 cm) were registered either within forest areas or near the forest edge. This distribution may
reflect behavioural differences of adult males and other individuals of the population, with males
being less cautious and more active (Dykyy et al., 2015). On this basis, it is likely that the largest
bears recorded are males, but there is no reliable way to determine gender definitively from the cam-
era trap images.

Two records (8.1 and 1.4 in tab. 3) may indicate that the same large animal moved from one
point to another over a distance of 4.2 km in a period of 22 hours. If we assume that only one large
specimen lives in this area, then this bear passed the same point (No. 1, in the north of Tovstyi Lis
village, tab. 3) four times over the three years (records 1.1-1.4 in tab. 3), always moving in the same
direction, which indicates some constancy of its route when roaming in the area.

Based on the photographs obtained to date, the bears showed little interest in the camera traps.
There were two exceptions: one animal (110 cm) stayed near a camera for approximately 16 seconds
and looked at the camera directly (record 3.1 in tab. 3); and another animal (90 cm) appears to have
noticed the infrared flash at night and decided to move away from the camera as a result (record 2.2
in tab. 3).
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Discussion

Origin of Chornobyl’s brown bears

The appearance of brown bear in the exclusion zone is+ unsurprising, it was native to the region
in the past and there are established resident populations within a few hundred kilometres. The spe-
cies used to live in Polissia and also further south, in vast territories of forest-steppe and steppe
zones (Heptner et al., 1967). However, its population dramatically decreased in the 17"-19™ centu-
ries due to persecution by humans, deforestation and depletion of food resources. Brown bear had
disappeared from Kyiv Polissia by the late 19" century (Kirikov, 1960, 1979; Sokur, 1961) and by
the mid-twentieth century its distribution was restricted to areas with minimal human disturbance,
far to the west and north of the present day CEZ.

Although bears have long been resident in the Ukrainian Carpathians (500-600 km from the
CEZ), there are areas closer to the CEZ which historically had established brown bear populations:
Belarus (400-500 km from the CEZ) and Russia (250-300 km from the CEZ). For example, up to
50-80 individuals were counted in the Vitebsk region of Belarus before the 1980s (Savitsky et al.,
2005) and 3040 individuals were estimated for the Briansk region of Russia before the 1960s
(Heptner et al., 1967). More recently, in 1980—1990s, up to 110-130 individuals were thought to be
resident in Belarus and bear were observed with increasing frequency in more southern regions of
the country, including the Belarusian part of the exclusion zone (Savitsky et al., 2005; Deriabina,
2008). In the 1990s, a few dozen bear cubs were released into the Briansk region of Russia (Sitnik-
ova, 2004). There have been occasional reports of brown bear in some northern areas of Ukraine and
it is likely that these are individuals from Belarus or Russia (Heptner et al., 1967; Kryzhanivskyi,
1999; Zhyla, 1997; The Red Data Book of Ukraine, 2009; Dykyy et al., 2015). Likewise, it is rea-
sonable to assume that the bears observed in the CEZ are also from one of these areas.

The movement of brown bear into northern Ukraine has likely been facilitated by the reduction
in rural population density and a decline in agricultural and forestry activities in vast areas of Polis-
sia resulting from social and economic problems of the late 20" — early 21%' centuries, including as
a consequence of the Chornobyl accident. Therefore, the direct human pressure on both bears and
their habitat has significantly decreased.

From, this perspective, conditions are favourable for a revival of brown bear within the CEZ.
Bears are historically native to the area, the habitat is suitable, food sources are abundant and there is
minimal human disturbance. Together with Poliskyi State Radiation and Ecological Reserve in Bela-
rus, the area abandoned after the Chernobyl accident covers up to 4,750 km” and is able to accom-
modate the relatively large home ranges of bears.

Oral reports and evidences of brown bear in CEZ since 1990s

The presence of brown bear in the CEZ was first suggested in 1993, long before the use of cam-
era traps in the area. These oral reports from employees of local enterprises were difficult to verify,
but suggested bear activity in forest area of the CEZ in the north-west near the villages of Vilcha,
Denysovychi, Lubianka and Kovshylivka. There were also reports of observations near the villages
of Opachychi and Koshevka. In the early 2000s, the frequency of unverified observation increased.
The first bear footprints, which were verified by the authors of this paper, were observed in June
2003. The footprints were found in a fire break, near the village of Korohod. These 14x24 and
17x33 cm footprints included feet pads and five toes with claws, which were typical of the species;
the form and size of fore and rear feet were different.

The next time that researchers recorded signs of bear was in summer of 2009, in the form of
marking scratches on an old spruce tree at the abandoned Tovstyi Lis Forestry base (Shkvyria, Vish-
nevsky, 2012). Several unverified oral reports were received in 2009—2011 from different parts of
CEZ (Dykyy et al., 2015). In 2015, we also found an old spruce with bear scratches, just 700 m to
the north-west of the Tovstyi Lis Forestry base. The scratches were at a height of 1.8—1.9 m (fig. 5).
In 2016, camera trap recorded bear on two occasions at this location (records 5.1 and 5.2 in tab. 3).
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Fig. 5. Bear scratches on a
tree found at the study site
in 2015.

Puc. 5. Beamexi mompsinu-
HU Ha JepeBi, 3HalijeH] Ha
nocnipHii gingam y 2015 p.

In addition to camera-records of bear, oral reports continued to be received of bear observations
in other areas of the CEZ. For example, in summer 2015 huntsmen of the “Pivnichna Pushcha” Spe-
cial Enterprise took photographs of footprints up to 30 cm long near the village of Ladyzhychi (oral
report by V. A. Davydenko) in the south-east of the CEZ. In the same area, but inside the abandoned
village, people reported seeing a female bear with two cubs in October 2015 (oral report of
S. A. Paskevych after talking to eyewitnesses). In October 2015, ‘illegal tourists’ observed a bear
near Cherevach (oral report of S. A. Paskevych after talking to eyewitnesses). One report, from
O. A. Nikitych, was also accompanied by a digital video recording: at about 5 p.m. on July 02, 2016,
a medium-sized bear was filmed on the road, 2 km north-east from the village of Paryshiv.

Brown bear in the neighbouring reserve of Belarus

Reports of brown bear in the Ukrainian CEZ were synchronous with similar reports from the
neighbouring Poliskyi State Radiation & Ecological Reserve of Belarus (Deriabina, 2008, 2011).
According to Deriabina, a bear appeared there as early as 1992 and there were up to 70 recordings of
bear (both footprints and the animals themselves) between 2003 and 2010. The earliest observations
were mainly related to the sites on the right bank of the Prypiat River, directly adjacent to the CEZ.
Later observations were mostly from the left bank, where scientists worked more often. In total, up
to 4-5 adult bears were identified in the Poliskyi State Radiation & Ecological Reserve by 2009.
These adult bears are thought to include at least two large males and one female. Deriabina (2011)
suggests that the status of bear within the Poliskyi State Radiation & Ecological Reserve of Belarus
has changed from temporary to permanent. There are several observations that led to this conclusion:
(i) animals began to mark trees; (ii) females with cubs were observed in May 2007 and May 2009;
and (iii) permanent localities of bears were found in the reserve near the villages of Orevychi,
Borshchivka and Mykhailovka.

Population size and distribution

There are insufficient data to date to quantify the size of the brown bear population within the
CEZ or comment on the gender and age structure of this population. Likewise, it is not yet possible
to categorically state whether the bears are permanently resident within the CEZ or come over from
Belarus (camera recordings have generally been relatively close to the border with Belarus). How-
ever, it is clear that the numbers of bear within the CEZ are low and that the species is unevenly
distributed. Apparently, up to 2—3 animals regularly use the area near to the village of Tovstyi Lis
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for at least part of the year, but no bears were registered on the left (eastern) bank of Prypiat river,
near the villages of Krasne and Masheve. However, 5-7 km to the north from the Krasne and
Masheve, there are some sites in Belarus where bears are regularly observed (Deriabina, 2008). In
spite of long-term observations there are no records of brown bear near the villages of Novosilky,
Hlinka, Stari Shepelychi and Buriakivka. The only additional location where presence of the species
has been proved is the south-east part of the CEZ, near the villages Paryshiv and Ladyzhychi.

Prospects of brown bear revival in the CEZ

The relatively frequent observations of bears near Tovstyi Lis in the west and near Paryshiv-
Ladyzhychi in the south-east may be related to habitat characteristics. For example, when assessing
the brown bear distribution in the Carpathians, researchers (Dykyy et al., 2015) compared frequency
of the records with a type of edaphotope (complex conditions created by soil in the given ecotope
(Pohrebniak, 1955)). It turned out that the bear prefers hygrophilous habitats with rich nutrient con-
tent. Mesotrophic (C4) habitats accounted for 46 % of bear observations and 23 % of observations
were from eutrophic (D4) habitats. The percentage of observations attributable to other hygrophilous
habitats were: mesooligotrophic hygrophilous (B4) — 11.5 %, ultrahygrophilous (B5) — 9.2 %, and
mesohygrophilous (B3) — 4.6 %, and oligotrophic hygrophilous (A4) — 2.3 %, and ultrahygrophi-
lous (AS5) — 3.4 %. There were no observations of brown bear in other types of edaphic conditions.
Although the report does not describe general composition and distribution of edaphotopes, the bears
clearly prefer those which have a good stock of vegetative foods even in dry seasons. Much of the
CEZ has relatively poor soils with unstable water conditions (Petrov, 2016), so it is reasonable to
assume that bears will favour richer mesotrophic and eutrophic habitats. Although landscapes and
plant species structure in the Carpathian forests and in Kyiv Polissia differ significantly, the soil
conditions (moisture and nutrient content) should play a key role in the CEZ as well.

According to the layout of forest management in the CEZ (Development Project, 2006), hygro-
topes with moderate to good mineral supply (B3, B4, C3, C4, D3, D4) occupy only approximately
35 % of the total area; and in the forests they are related to oak, hornbeam, alder, aspen, poplar and
willow. The bear observations were restricted to areas where these species are the most numerous
(fig. 6). The lands to the west and north-west of Tovstyi Lis village are notable for their hornbeam-
oak forests the largest in the CEZ, and numerous marshes and small damp meadows with rich forage
(Petrov, Gashchak, 2013). Periodic yield of acorns, numerous berries (blackberry, blueberry, clus-
terberry, raspberry, strawberry, dewberry, stone brambleberry and cranberry), and a variety of grass-
es can provide a sustained food source for brown bear. Wild garlic (4//ium ursinum L.), an important
item of food in spring, is also found in this area. The local forests are characterized by many fallen
trees, providing a reliable source of insect larva. A substantial addition to the diet may be consump-
tion of ungulates (wild boar, red deer, elk, roe deer), which are common and whose numbers have
increased markedly in recent decades (Gashchak et al., 2006). Abandoned villages are attractive to
ungulates and carnivores in all seasons due to their rich soil and higher diversity of plants (Petrov,
2016). Similar conditions with an abundance of oak and sufficiently high soil moisture exist in the
south-eastern part of CEZ, near the villages of Paryshiv and Ladyzhychi (fig. 6).

It is likely that the lack of bear observations in other areas with suitable habitat characteristics is
due to lack of targeted research with automatic cameras in these areas.

Food availability is not the only favourable factor influencing bear revival in the region. Due to
a long-term absence of forest management activities, many areas abound with fallen trees. Since
such trees are often used for making dens (Heptner et al., 1967; Pazhetnov, 1990) the CEZ provides
a wide selection of places suitable for dens. The site westward the village of Tovsty Lis where brown
bear have been recorded in 2014-2016 has several locations with an abundance of fallen trees: first
of all, mature hornbeam-oak and aspen forest in quarters 228-230, 250-252, 277 of the Lubianske
Forestry Division (fig. 7 and 8).

When assessing the capacity of the CEZ to maintain a stable population of brown bears, it is
useful to refer to the estimations of bear density in the localities closest to the CEZ where bear have
been permanently present.
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Poliskyi StaFRadioecological Reserve
(Republic of Belarus, 216,000 ha)

&1
B Al \‘\J\ “}5«‘\
SR PR
> N 3 ST * Horodch Y
% _ A" Shepeiyehi Ngj‘ P ;t}vyshc 3
= - : —_— ; /;Zrya\Hm\gwm &"

'Q‘\;‘ \ i‘i\ﬁé \ ‘.Q/)

- »
histohtalovka
g msx]ha

3 Kopa
&

S &/ <
S\ sy S sihankest 2

. wal % “WVarovychi -

RO R -
e el TN N e T @ :
> fiynovich
1 ol Mg o 3 e er,.ﬁ AR e
o LY -
Vyorsgminvia X At \\\\
) [
Zhovmeve o
1S L\ -
T- ShevehenKove =,
e Records of bear  Predominant tree species \ 2
1 N ‘\S\f' & Bol f‘} ® 120142016 ik (ke .
. R ors
L S ’3 Vo | W Tsmeed A o e
'\ 4 v\a\ by bear s
(‘ g Videorecou Willow o Sy
(u12016) =
A Foot prints o
(@un2003) Aspen
Oral information
(1993-2016) Pine 0
kilometers

Fig. 6. Brown bear records in CEZ over 20-year period referring to pattern of woodland distribution (made on: De-
velopment project, 2006).

Puc. 6. IToBinomiienHs mpo Oyporo BeaMens y 30Hi BiAdykeHHs 3a 20-piuHuii nepion BiJHOCHO PO3MOLTY JepeBHOT
pociuHHOCTI (cknajieHo 3a: [IpoekT opranizariii, 2006).

Fig. 7. Oak-hornbeam forest with fallen trees.
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Fig. 8. Brown bear records near Tovsty Lis village. The woodland distribution pattern and forest quarters numbering
are from: Development project (2006).

Puc. 8. Peecrpanis Gyporo Beamens Oins c. ToBeTuit stic. Cxema po3noAiIy AepeBHOI POCIMHHOCTI 1 HyMepaLis JIico-
BHX KBapTaliB CKiIageHo 3a: [IpoektoMm opramnizarii (2006).

For example, the species density in the Ukrainian Carpathians varies between 0.3 and 1.5 ani-
mals/1,000 ha (Delehan et al., 2015); in the Tver region of Russia — 0.5—1.0 animals/1,000 ha (Paz-
hetnov, 1990); in the Vitebsk region of Belarus — up to 2.5 animals/1,000 ha (estimated by: Savit-
sky et al., 2005). Based on these observations 0.3—0.5 animals/1,000 ha could be expected for the
conditions of the CEZ. Even if we assume that this applies only to the most favourable habitats that
cover a half of the CEZ, we can expect at least 50 animals living there in the future; and this may be
two times higher as large if we include the Belarusian Reserve. Being a euryphagous animal that
slumbers in winter, the bear has ecological advantages compared with other large carnivores, and
therefore generally has a higher density than competitors (Pazhetnov, 1990).

The accumulated data suggest that a resident breeding group of brown bear is now present in
both in the Ukrainian and Belarusian parts of the exclusion zone, after centuries of absence. There
are insufficient data available to date to allow firm conclusions to be drawn regarding the number of
individuals, their sex and age structure and their spatial distribution. However, there is no doubt that
the CEZ is acting as a wildlife reserve for these bears, providing favourable conditions for the suc-
cessful revival of this species in the Polissia.
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