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The aim of the research was to investigate the distribution of fox and badger burrows in pine and oak forests in
national parks of the Kharkiv region. It has been established that the density of burrows in oak forests is higher
than in pine forests due to the greater number of badger setts. Both in foxes and badgers, the burrows with 1—
4 entrances dominate. The largest badger settlements (10 entrances) are located in the pine forests. With the
help of the Clark-Evans coefficient (R), it has been determined that badger setts are characterized by group
distribution. It is due to the biology of the species (the creation of several shelters in a family area); however, in
the pine forest of the Gomilshanski Lisy NNP, the distribution of setts used by the badger is random. In the
studied areas, the burrowing activity of badgers varies according to the nature of forage biotopes and
anthropogenic factors. The random distribution of the shelters used by the fox is determined by the influence of
environmental factors, none of which is decisive. In the oak forest of the Gomilshanski Lisy NNP and in the pine
forest of the Slobozhanskyi NNP, fox burrows are clustered. Factors that determine such distribution need
additional research.
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Ocob6nuBocTi po3noginy Hip nucuui Ta 6opcyka B nicax HauioHanbHUX
napkiB XapkiBWMHN
H.O.BpyceHuoBa

MeToto po6oTun 6yno gocniguTy posTallyBaHHS Hip nncuui Ta 6opcyka y HaripHux AibpoBax Ta COCHOBUMX Nicax
HauioHanbHMX napkiB XapkiBwmHW. BcTaHOBNEHO, WO 3aranbHa LWiMbHICTbL Hip Y AidpoBax Bulla 3a Taky y
COCHOBOMY IiCi 3@ paxyHOK BinbLUOI KifbKOCTi GopCyymnx cxoBuLl. AK y nucuupb, Tak i y GOpCykiB nepeBaxaroTb
Hopwu 3 1—4 BXigH1UMK oTBopamu. HainbinbLwi 6opcydi noceneHHs (10 BXiaHMX OTBOpPIB) pO3TallOBaHi y COCHOBMX
nicax. 3a ponomoroto koediuieHTa Knapka-EBaHca (R) Bu3HaueHo, o Ans Gopcyvmx Hip XapakTepHum €
rpynosuin posnogin. BiH obymosneHuin ocobnmeoctamu Gionorii Buay (BnawTyBaHHA Ha CiMENHWX TepUTopisaxX
KiNTbKOX CXOBMLL), ane Ha AinsHui cocHoBoro nicy HIMM «oMinbluaHcbki nicn» HOpW, siki BUKOPUCTOBYHOTLCS
6opcykom, po3millieHi BunagkoBo. Ha pgocnigXyBaHux LinsHKaxX akTMBHICTb CMOPYMKEHHS Hip Gopcykamu
3MIHIOETBCS Y 3aneXHOCTi Bif XapakTepy KOpMOBMX BIiOTOMIB Ta aHTPOMOreHHUX YMHHUKIB. Y HaripHin aibposi
HMM «lominbwaHcbki nicuy Ta cocHoBomy nici HIMM «CrnoboxaHCcbkniny po3TallyBaHHS Hip NMCULb Mae
XapakTep knactepis. YMHHMKY, LLO BU3HaYaloTb TakniA Po3nogain, noTpedbyoTe 4oAaTKOBUX AOCAIOXKEHD.

KnrouoBi cnoBa: Vulpes vulpes, Meles meles, HayioHanbHull napk, Hopa, cocHosul iic, dibposa.

OcobeHHOCTHM pacnpeaeneHust Hop nNUcuulbl 1 6apcyka B necax

HaUuMOHalIbHbIX NapKoB XapbKOBLI.IMHbI
H.A.BpyceHuoBa

Llenbto paboTbl 6110 UccieqoBaTh pacnonoXeHe Hop Nncuubl 1 6apcyka B HaropHbIX AybpaBax U COCHOBbIX
necax HauMoHamnbHbIX NapKOB XapbKOBLUMHBI. YCTaHOBMEHO, YTO NIIOTHOCTb HOP B HAaropHbIX AybpaBax Bbille,
YemM B COCHOBbIX flecax, 3a C4ET bonbluero konuyectsa bapcyumnx ybexuuws. Kak y nucuu, Tak n y 6apcykos
npeobnagatot Hopbl ¢ 1-4 Bxogamu. Camble Gomnblne Hapcydbn nocenexus (10 BxO4OB) pacnonoxeHsl B
cocHoBbIx necax. C nomoubio koadduumeHTa Knapka-OsaHca (R) onpegeneHo, 4to Ans 6apcyybux Hop
XapakTepHbIM fBRseTcs rpynnosoe pacnpegeneHne. OHo obycnosneHo 6uonorvent Buaa (cosgaHue Ha
CeMeNHbIX TEPPUTOPUSIX HECKONbKMX YOexuLy), Ho Ha yyacTke cocHoBoro neca HIMM «fomonbluaHckme neca»
HOPbI, KOTOPbIE UCMOMNb3YIOTCSH BapcykoM, pa3melleHbl cnyyanHo. Ha nccnegyembix yyactkax akTuBHas HopHas
OesTenbHOCTb 6GapCykoB M3MEHSETCH B 3aBMCMMOCTM OT XapakTepa KOpMOBbIX BMOTONOB M aHTPOMOreHHbIX
dakTopos. CnyyariHoe pacnpegeneHue yoexuLl, KoTopble UCMOoSb3YHTCA NMMCULEN, oNnpeaensioTcs BNNSHUEM
(haKkToOpOB OKpYyXatoLlen cpedbl, Cpean KOTOPbIX HM OAUH HE MMEEeT peluarolero 3HadeHus. B HaropHou
nybpase HIM «lomonblwaHckme neca» u cocHoBoM rnecy HIM  «CnoboxaHCckuiny  Hopbl  nncuL,
knacTepu3oBaHbl. PakTopbl, KOTOpble OMpedensalT Takoe pacrnpepeneHve, TpebylT AONOMHUTEMbHbBIX
nccneaoBaHui.

KnroueBble cnoBa: Vulpes vulpes, Meles meles, HayuoHanbHbIlU napk, Hopa, COCHo8bIU nec, Oybpasa.
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Introduction

Species such as the red fox (Vulpes vulpes L., 1758) and the European badger (Meles meles
L., 1758) are important components of forest natural systems. These carnivores may have very similar
ecological niche in a wide range of habitats competing for food or storage places. However, there are cases
of their simultaneous residence in burrows. Active fox and badger burrowing activity affects the state of the
soil, vegetation, as well as creates shelters for other species (Kowalczyk et al., 2008; Kurek et al., 2014;
Reichman, Smith, 1990). The study of the fox and badger’s burrowing biology is extremely important to
determine the biogeocenotic relationships between these animals and to develop strategies of managing
their populations.

Research on these carnivores’ underground shelters in national parks of the Kharkov region have
been conducted since the first years the parks were established. The main objectives were to determine
and compare the aspects of burrowing activity of badgers and foxes in pine forests and upland oak forests,
to estimate the features of spatial distribution of the burrows of these two species in different forest types.
In the present work, we summarize the materials on the location of the fox and badger burrows in the forests
of two national parks in the Kharkiv region.

Material and methods

The Slobozhanskyi National Nature Park (Krasnokutsk district, Kharkiv region) has an area in total
of 5244 hectares and includes an upland oak forest on the right bank of the Merla River (left tributary of the
Vorskla River) with an area of 1588 hectares. There is also a pine forest on the river’s left bank covering
an area of 3507 hectares, as well as other specific sites with an area in total of 149 hectares. The
Gomilshanski Lisy National Nature Park (Zmiyv district, Kharkiv region) has an area in total of 14314.8
hectares. Researches of fox and badger burrows have been conducted on sites of the upland oak forest
with an area of 1800 hectares and in a pine forest covering 1110 hectares.

In our previous studies (Brusentsova, 2011, 2015) we obtained data on the number and location of
the carnivore’s burrows, while the present investigation presents the results of supplementary observations.
The spatial distribution of the burrows was analyzed by the nearest neighbor distance (NND) using the
Clark-Evans coefficient (R) (Clark, Evans, 1954; Kharitonov, 2005). Visualization of the burrows’ local
densities for the study area was carried out using QGIS software package.

Results and discussion

In the upland oak and pine forests of the national parks, 53 underground shelters have been revealed
in the Slobozhanskyi NNP, and 108 in the Gomilshanski Lisy NNP. The distribution of the carnivores’
burrows by the biotopes and the features of use are given in table 1.

Table 1.
Burrows in the forests of the national parks in the Kharkiv region
Number of burrows Percentage of burrows Density of burrows per 1000 ha
Burrows - - -
oak forest | pine forest | oak forest | pine forest oak forest |  pine forest
Gomilshanski Lisy NNP
Vulpes vulpes 29 7 36.71 24.14 16.11 6.31
Meles meles 30 11 37.97 37.93 16.67 9.91
Unused 24 11 30.38 37.93 13.34 9.91
All 79* 29 100 100 43.88 26.13
Slobozhanskyi NNP
Vulpes vulpes 4 7 14.81 26.92 2.52 2.00
Meles meles 18 1 66.67 3.85 11.34 0.29
Unused 4 14 14.81 53.85 2.52 3.99
All 27 26*** 100 100 17.00 7.41

* 4 burrows used by badgers and foxes together, ** for 1 burrow the species it is used by is not
determined, *** for 3 burrows the species they are used by is not determined; also one burrow is used by
dogs.
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The density of fox and badger’s underground shelters is higher in the Gomilshanski Lisy NNP. The
density of burrows in the oak forests in the national parks is higher than in the pine forests due to the higher
number of badger setts. Such pattern was also revealed in the same forest types near Yaremivka village,
Izyum district, Kharkiv region (Brusentsova, 2012). The upland oak forest is more favorable habitat for
badgers providing more space for building of setts and more sources of food. The low density of
underground shelters in the pine forest of the Slobozhanskyi NNP appears to be related to the insufficient
study of the territory.

The badger does not use burrows of other species, although there are data that it can settle in bobak
(Marmota bobak) colonies (Polishchuk, Reut, 2005). The fox, where it is possible, prefers using burrows of
other animals (Brusentsova, 2012; Kowalczyk et al., 2008). Unlike the Slobozhanskyi NNP, in the upland
oak forest of the Gomilshanski Lisy NNP foxes actively dig the burrows themselves. Therefore, in case of
the badger, it makes sense to calculate the share of the number of burrows dug by the badger (n=55), but
not of the number of all burrows (n=79). In that case, for the upland oak forest of the Gomilshanski Lisy
NNP the share of used badger setts is 54.55%. For the pine forests the share of used setts is the following:
Gomilshanski Lisy NNP (20 badger setts) — 55%; Slobozhanskyi NNP (3 badger setts) — 33.33%.

Most of the fox burrows in the study area (60—70 %) have only one entrance, while 30-40 % of the
burrows have 2—4 entrances. In the upland oak forests foxes occupy mostly badger setts for breeding and
use 1 to 3 entrances. Badger setts by the number of entrances have the following distribution: 30-40 %
with 1 entrance, 30-40 % with 2—-3 entrances, and 20-40 % with 5-10 entrances. The largest badger
settlements with 10 entrances are located in the pine forests of the national parks.

When studying the fox and badger’ burrowing biology it is important to consider not only the number
of burrows and their density, but also the distribution of the shelters in the space. The nearest neighbor
analysis has showed that the burrows in sites of the Gomilshanski Lisy NNP and in the Slobozhanskyi NNP
are distributed by groups (table 2).

Table 2.
Features of spatial distribution of fox and badger burrows in the forests of the national parks
in the Kharkiv region

Territory Burrows - Indicators
mean of NND,m [ minNND,m | maxNND,m | R [ ¢*

oak forest
All 125.72+14.68 13.83 712.10 0.53 | 8.05
Gomilshanski Lisy NNP | M. meles 196.21+42.74 13.83 1004.97 0.51 | 5.17
V. vulpes 203.58+41.67 15.95 761.74 0.52 | 4.98
All 246.22462.79 15.90 1266.22 0.64 | 3.56
Slobozhanskyi NNP M. meles 205.39462.22 15.90 963.79 0.44 | 4.57
V. vulpes | 748.11+413.70 34.62 1555.22 0.75** | 0.95

pine forest
All 167.57+£21.82 17.59 508.72 0.54 | 4.72
Gomilshanski Lisy NNP | M. meles | 371.43+144.40 17.59 1202.11 0.74** | 1.65
V. vulpes | 662.67+108.36 310.31 1121.97 1.05* | 0.27
Slobozhanskyi NNP All 310.65+63.63 32.90 1178.98 0.53 | 4.54
V. vulpes | 322.94+131.26 34.57 736.18 0.29 | 3.60

* the standard variate of the normal curve; ** R is not reliable, the distribution is random.

The aggregate distribution of burrows is due to the badger’s behavior, particularly because of creation
of several shelters in each family area (Brusentsova, 2011; Wilson et al., 1997). Although, in the pine forest
of the Gomilshanski Lisy NNP, the distribution of used badger setts is random, which is evidenced by the
value of the Clark-Evans (R) coefficient. To clarify the reasons of such use of burrows additional research
is needed.

Burrows used by foxes are distributed randomly, because their location depends on different
environmental factors, such as forest conditions, food objects, distance to water, human activity, etc.
(Brusentsova, 2012; Gotdyn et al., 2003; Holmala, Kauhala, 2009; Polishchuk, Reut, 2005; Kurek et al.,
2014). The influence of these factors is differently distributed in the space, but none of them is determinative
(Odum, 1986). In the upland oak forest of the Gomilshanski Lisy NNP, fox burrows have group distribution,
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although this issue needs additional research. Such burrowing behavior may suggest the idea that foxes
live in clans in this territory (Gotdyn et al., 2003). In the pine forest of the Slobozhanskyi NNP, the group
distribution of fox burrows may be connected to the features of the relief, soil moisture over most of the

pine terraces, edge effect, etc.
The local density of underground shelters in the forests of the national parks in the Kharkiv region is

shown on figure 1.
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Fig. 1. Local densities of burrows in the forests of the Slobozhanskyi NNP and the
Gomilshanski Lisy NNP: 1 — all burrows; 2 — burrows used by the badger; 3 — burrows used by the fox

Visualization of local densities reflects the activity centers of the animals within the studied areas. In
the Slobozhanskyi NNP, badgers actively build setts and use them in the northern and southern parts of
the upland oak forest. In these areas, the oak forest is bordered by an apple garden and a field, which can
serve as additional feeding habitats (Holmala, Kauhala, 2009). The increased possibility of disturbance by
humans can force the animals to build and use more shelters within these family territories than in the deep
of the forest. The features of setts used by badgers in the upland oak forest of the Gomilshanski Lisy NNP
are largely determined by the proximity and characteristics of the nearest settlements (Brusentsova,
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Ukrainskiy, 2014). In the pine forest of this national park, most of the badger setts are located within the
first terrace above the floodplain, that is also observed in the pine forest near Yaremivka village, Izyum
district, Kharkiv region (Brusentsova, 2012). Meanwhile, in the Slobozhanskyi NNP the main sett of badgers
is located in the deep of the pine forest. Perhaps it is due to the presence of forest wetlands and lakes on
the second terrace in the study area and clear parts of mixed forest.

Conclusion

Fox and badger burrows in the forests of the Gomilshanski Lisy NNP and Slobozhanskyi NNP are
distributed by groups. The density of burrows in oak forests is higher than in pine forests due to the greater
number of badger setts. The group distribution is characteristic for badger setts because of the biology of
this species. In the site of the pine forest of the Gomilshanski Lisy NNP, the distribution of setts used by
badgers is random. Random distribution of burrows used by foxes in the pine forest of the Gomilshanski
Lisy NNP and in the upland oak forest of the Slobozhanskyi NNP is due to the lack of determinative
environmental factors. In the upland oak forest of the Gomilshanski Lisy NNP and in the pine forest of the
Slobozhanskyi NNP burrows used by foxes have aggregate distribution.
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