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The counts of breeding Jackdaws were made in Kharkiv City, Ukraine in April — early June of 2016-2017. We
estimated the breeding density among different habitat types. For such a purpose the city area was divided into
0.25 km? squares (n = 1354) and we estimated the numbers of pairs within the boundaries of 40 squares (QGIS
program was used to choose randomly these squares). The surveys were made in April-May (19 squares) and early
June (4 squares) in 2016 and April-May (10 squares) and early June (7 squares) in 2017. The surveys were made
within main habitat types such as area of residential blocks of flats, residential area (1—2-storey buildings), industrial
area, forest zone, park zone and undeveloped urban areas. The data on the area occupied by every major habitat
type (in km2) were calculated by QGIS program. The 90 % of the territory of Kharkiv City was analysed, except water
reservoirs and traffic way areas. The data of the surveys were extrapolated across areas of the same habitat types.
Also we have searched for Jackdaw colonies within the boundaries of Kharkiv City to take these data into account.
According to the collected data the Jackdaw prefers to nest in crevices of old 3-5-level buildings at built-up districts
or in round cross-sections of posts at blocks-of-flats areas. Thus the mean density here was 22 pairs/km?. The mean
density of Jackdaw in industrial areas was 15 pairs/km?, in undeveloped urban areas — 1.2 pairs/lkm?, and in
residential area (1-2-storey buildings) — 0.7 pairs/km?. The total number of breeding Jackdaws in Kharkiv City was
estimated at 2325 to 2630 pairs. The mean density of Jackdaws was 7.5 pairs/km?2. Taking into account the moderate
decline in the population of the Jackdaws in some European countries (although in general the population trend
remains stable within the continent), and the lack of the surveys of the breeding distribution and numbers of
Jackdaws in large cities of the Eastern Ukraine, it's reasonable to use our data as an optimal starting point for the
monitoring of the regional population trend of the species. The data of 2016 year survey were used in European
Breeding Bird Atlas 2 (EBBA2) programme (square 37UCR2).
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Introduction

The Jackdaw (Corvus monedula) is a common and widely distributed species in Kharkiv City,
Ukraine. More than 120 years ago in Kharkiv region the Jackdaws nested in niches, holes, crevices of
buildings especially under roofs, in attics, in brick chimneys, church towers (Somov, 1897) as they do
today. The tree-hole nesting (in hollow trees) was quite common at the end of 19" century but is not
recorded in Kharkiv City and neighboring areas nowadays though more than 50 years ago the Jackdaws
formed colonies and nested in tree cavities in oak forest at approximately 90 km from Kharkiv City
(Novikov et al., 1963). Also the Jackdaws nested in niches and holes in loessial and more rarely granite
slopes (holes in cliffs) in some parts of Mykolayiv, Vinnytsya and Zhytomyr regions of Ukraine until 1990
(Lopareyv, Yanish, 2010).

The Jackdaw was once assigned to a group of species with high tolerance to climate change
based on the results of the analysis of life history traits e.g. trophic niche, number of brood attempts per
year, life expectancy and others (Banik, Atemasov, 2010) thus presuming that the species may be at
least less vulnerable to climatic fluctuations. The population trends for the Jackdaw in some European
countries e.g. in the Czech Republic, Hungary, Slovenia are declining but are stable or even increasing in
the others as in Finland, Sweden, the United Kingdom, Belgium (BoZzi¢, 2016; Wild Bird Populations...,
2018). Moreover, the population trends can be different among regions and habitats. Thus, for example,
the increase in farmland and the decrease in woodland habitats were observed in the United Kingdom
(Common Birds Census 1964-1993; Gregory, Marchant, 1996). In Ukraine the woodland population
tends to decrease during last 35 years (Senik, Gorban, 2015) and nesting in steep holes is not noticed
anymore (Loparev, Yanish, 2010). The oppositely directed population trends are evident in different
regions of Ukraine. Thus, the numbers of breeding Jackdaws decreased at the begining of 21t century in
Western Ukraine (Horban, 2002; Senik, Gorban, 2015; Bokotey et al., 2010), but apparently increased in
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the same years in some cities of Eastern Ukraine (M.V. Banik, unpubl. data). Besides, a slight increase of
breeding population of the Jackdaws was observed in 2004—-2008 years in Sumy, Vinnytsya, Kyiv and
Cherkasy regions (Loparev, Yanish, 2010; Yanish, 2015).

Meanwhile, the data on the Jackdaw from the PECBMS (The Pan-European Common Bird
Monitoring Scheme) demonstrate that the population slightly increased in 18 European countries from
1966 to 2002 (Vorisek et al., 2008). The data of both Birdlife International and the PECBMS show that
European population of the Jackdaws slightly decreased from 1980 to 2009 (Inger et al., 2014). In
general the population trend remains stable (BirdLife International..., 2020).

According to prior survey we counted up to 3500 Jackdaws along with more than 60 000 of Rooks
(C. frugilegus) outside the breeding season and in winter time at traditional communal roosting sites in
Kharkiv City (Bresgunova, 2009).

The aim of the current study is to estimate reliably the numbers of the breeding population of
Jackdaws and peculiar aspects of its distribution in Kharkiv City. This attempt may serve as a starting
point for the monitoring of the regional population trend.

Method

The counts of the numbers of Jackdaws were carried out in Kharkiv City, Ukraine, in 2016-2017
with the main purpose to estimate the breeding density, Kharkiv population size and the distribution across
different habitat types. The city area was divided into 0.25 km? squares (n = 1354). QGIS program was
used to choose randomly 40 squares where the numbers of nesting birds were then counted and mapped
(Fig. 1). We could not accommodate stratified sampling scheme because it required more counts efforts
within industrial areas where in most cases special permissions are needed to work. The surveys were
made in April-May (19 squares) and early June (4 squares) in 2016 and April-May (10 squares) and early
June (7 squares) in 2017. Thus the time span of the surveys (April to early June) coincided with the
Jackdaw breeding period (see also Cramp, Perrins, 1994; Podobivskyi, Kotiv, 2016). We accomplished a
distribution study with use of single species count method (Bibby et al., 1993; Czechowski et al., 2013).

Fig. 1. The distribution of squares surveyed in Kharkiv City
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Then we determined the numbers of nesting birds by extrapolating the collected data for the main
habitat types e.g. area of residential blocks of flats, residential area (1—-2-storey buildings), industrial area,
forest zone, park zone and undeveloped urban areas. The data on the area occupied by every major
habitat type (in km?) were calculated by QGIS program. Thus 90 % of the territory of Kharkiv City was
analysed, except water reservoirs and traffic way areas. This calculation was confirmed with the vector
data gathered at the beginning of 2000’s. Moreover, we conducted an additional survey in search of all
Jackdaw colonies within the boundaries of Kharkiv City in 2016-2017 to take into account the most
numerous colonies. The data of 2016 year survey were used in European Breeding Bird Atlas 2 (EBBA2)
programme (square 37UCR2).

Descriptive statistics were used in the analysis of the data on the breeding density of Jackdaw
(Gould et al., 2020). Confidence intervals were calculated with application of bootstrap procedure
(100 000 resamples) with use of Statistics101 vers. 5.2. (Grosberg, 2020).

Results: breeding density and population size

The data on the breeding density of Jackdaws are summarized in Table 1. The species prefers to
nest at suitable cavities such as wall holes, crevices, chimneys, ruined buildings and ventilation system in
old 3-5-level buildings at built-up districts or in round cross-sections of posts and poles at residential
blocks of flats areas where the mean density was 22 pairs/km?. In industrial areas the mean density of
Jackdaw was 15 pairs/km?. At undeveloped urban areas several pairs can use adjacent poles for nesting.

Table 1. The breeding density of the Jackdaw (Corvus monedula) within the borders of Kharkiv
City (summarized data of counts in squares 0.25 km?)

Mean density Limits of
Total variation of
number per square Mean mean density
Habitat type (pairs/0.25 km?) density 95 % Cl
of . 2 per square
+ std. err. of (pairs/km?) !
squares mean (pairs/
0.25 km?)
Blocks of flats areas 10 5.54+2.1 22 0-16 1.80t0 9.70
Residential area (1-2- 11 0.180.18 0.7 0-2 00 0.55
storey buildings)
Industrial areas 4 3.75+£3.75 15 0-15 *
Undeveloped urban areas 10 0.31£0.3 1.2 0-3 010 0.90
Forests and woodlands 4 0 0 0 *
Park zone 1 0 0 0 *
Total (within the borders of | 4 1.875£0.72 7.5 0-16 0.63 to 3.40
Kharkiv City)

*confidence intervals were not calculated because of extremely small sample sizes.

Table 2. The estimates for the number of breeding Jackdaw pairs for different habitat types in
Kharkiv City

Habitat type Habitat area, km? Number of pairs
Residential area

(1-2-storey buildings) 54.5 38
Blocks of flats areas 64.26 1413
Industrial areas 51.66 775
Undeveloped urban areas 82.53 99

Park zone 21.42 0
Forests and woodlands 40.64 0

Total 315 2325
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The total size of the breeding population of Jackdaw within the borders of Kharkiv City was
estimated based on the calculated areas of major habitat types. The total number of breeding Jackdaws
was estimated at 2325 pairs (see Table 2 for the details).

The Jackdaws form not only loose settlements with the maximum number of 16 pairs per square
(Table 1) but more numerous and dense colonies in Kharkiv City (Table 3). One colony which comprises
150-160 pairs is located in old buildings of Kharkiv Tile Plant and another one is situated at main building
of V.N. Karazin Kharkiv National University in city centre. Taking into account these data, the overall
estimate for the size of breeding population of Jackdaw in Kharkiv City may be corrected to 2630 pairs.

Table 3. Main colonies of Jackdaw within the borders of Kharkiv City (where the general numbers
are more than 30 breeding pairs*)

Location Number of pairs Nesting sites

Kharkiv Tile Plant 160 Holes and nl\clzvr;(ﬁi in buildings

Main building of V.N. Karazin Kharkiv National Holes and niches in buildings’
) . . - 70

University and adjacent structures/buildings walls

Central city market (bazaar) 35 Holes and n'fvg(ﬁz in buildings

Saburova dacha (Complex of medical buildings) 40 Holes and n'@gﬁi in buildings

*if the distance between neighbouring nests within a settlement was up to 60 m it was considered a colony.

Discussion: population size and suitable habitats

Our data suggest that the numbers of breeding population of Jackdaw within the borders of Kharkiv
City (roughly an area of 350 km?) are about 2325-2630 pairs. Unfortunately, a few published data on
other Ukrainian cities exist. But, for comparison, only 176 pairs of Jackdaws nest in Khmelnytsky city with
an area of 86.2 km? (lljinsky, 2009). In Khmelnytsky almost all colonies are located at built-up districts
with old 4-5-level buildings with mean density of 26.5 pairs/km? (lljinsky, 2009). The similar mean density
of 22 pairs/km? is observed in present study for Kharkiv's residential blocks of flats areas. In some
residential quarters of Lviv City the general breeding density of Jackdaw are 18.8 pairs/km? (Senik,
Kasparova, 2012).

This study shows that the Jackdaw uses only urban habitats in Kharkiv City. Generally in Ukraine,
the Jackdaw typically nests in urban areas (Nadtochiy, Ziomenko, 2001; Bashta, 2003). Indeed the most
important factor for Jackdaws’ survival is an availability of suitable nest cavities (Salvati, 2002; Bochenski,
Czechowski, 2005; lljinsky, 2009), thus renovation of old buildings with an aim of thermal insulation can
lead to the decline in numbers or even to local extinction (Czechowski et al., 2013; Bozi¢, 2016). For
example, in Khmelnytsky city (Ukraine) the Jackdaws nest only in building’s niches and crevices and
prefer the old ones (lljinsky, 2009, 2012). Our findings highlight the fact that the Jackdaws in Kharkiv City
are most numerous at built-up districts and industrial areas where they have an opportunity to nest in
cavities of old buildings. It may be supposed that the reconstruction of old and relatively newish buildings
during the last decade will have an adverse effect on the Jackdaws because they have to face with a lack
of suitable nest sites.

The Jackdaws also can nest in hollow round cross-sections of posts and poles in Kharkiv City as
well as in other Ukrainian regions (Nadtochiy, Ziomenko, 2001; Loparev, Yanish, 2010; Senik, Gorban,
2015). All the above mentioned certainly doesn’t mean that the Jackdaw is indeed a well-urban-adapted
species in Europe. One recent study has demonstrated that a lack of high-quality food especially during
breeding period may limit breeding success in this species (Meyrier et al., 2017). The decreases in
population of the Jackdaw can be attributed to a decrease in a food supply (Tiainen, 1985). Thus, the
distance between breeding and foraging sites plays an important role for the Jackdaw survival
(Bochenski, Czechowski, 2005; lljinsky, 2009). In Kharkiv City the species is not only practising the
searches for people's leftovers from dustbins but also prefers to forage in flood-plain areas, in park zone,
and on agricultural fields situated nearby to the city boundaries. Namely, the largest colonies of western
parts of Kharkiv City are found in close proximity to the suitable foraging sites.
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The two biggest colonies of the Jackdaws in Kharkiv City (the first and the second in Table 3) are
associated and located near the rookeries. These two species, the Rook and the Jackdaw, are very
similar in their feeding habitat preferences in breeding time (Yanish, 2012). Individuals of both species
participate in formation of mixed flocks including foraging groups and communal roosts (Bresgunova,
2009). In other parts of Ukraine such as Vinnytsya Region, south of Zhytomyr region and south-west of
Kyiv Region, and Lviv City (Western Ukraine) the Rooks and Jackdaws often nest together (Loparev,
Yanish, 2010; Senik, Kasparova, 2012). Moreover, the Rooks seem to appear and build their nests in
such colonies early than Jackdaws (Senik, Gorban, 2015). Such a habit when the both species tend to
nest together has been observed also in other European and Asian countries (Gavrin, 1974; Cramp,
Perrins, 1994; Repin, 2012).

We recommend the use of our survey scheme to monitor the state of the breeding population of
Jackdaw in Kharkiv City in the future and especially to track the trends in different habitat types.
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Po3nopain ta uncenbHicTb ranku (Corvus monedula) y rHizaoBui nepioa Ha
TepuTtopii M. XapkoBa, YKpaiHa
0.0. BpesryHoBa, O.l. CiHHa

O6nikn YncenbHOCTI ranku NPoOBOAUNM Yy MICTi XapkoBi 3 KBiTHA A0 moyatky 4epBHA 2016-2017 pp. BuaHavanu
rHI3A0BY YMCENBHICTb y pidHMX Tunax GiotoniB. [na uporo Teputopia micta 6yna noaineHa Ha keagpatn 0,25 km?
(n=1354) i y 40 3 Hux npoBefeHi obnikn (kBagpaTn 6yno obpaHo BunagkoBmMM notuykoM y nporpami QGIS). O6nikn
npoBoounu y KeiTHIi-TpaBHi (19 kBagpaTiB) Ta Ha noyaTtky 4epBHsA (4 kBagpaTtn) 2016 poky Ta y KBIiTHi—TpaBHi
(10 kBagpartiB) Ta Ha nodvaTky 4YepBHsa (7 kBagpaTtis) y 2017 poui. KoxeH 3 kBagpatis 6yB BigHeceHWn 00 ofHiel 3
KaTeropin, a came, i3 nepeBaxxaHHAM baratonoBepxoBoi 3abyaoBu, NpuBaTHOI 3abyA0BKU, MPOMMUCIIOBOI 30HK, NICOBOT
30HM, MapKOBOI 30HW, MycTUpiB (He3abygoBaHux AiNsHOK). Mnouwi koxHoro Giotony (y Km?) Oynu po3paxoBaHi 3a
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ponowmoroto nporpamu QGIS ansa 90 % TepuTtopii MicTa (OKpiM NMOL, BOAOWM Ta Bynuub). Po3paxyHku 3aranbHoi
UYNCENbHOCTI ranku 34IMCHI0BaNMCh LUMASXOM eKCTpanonsuii cepegHb0i YMCENbHOCTI Nap y KBagpatax Ha BCHO NoLly
nadoro Tuny Giotony y micTi Xapkoi. OkpiM TOro, NPOBOAMBCA MOLUYK Ta MOHITOPUHT YCiX BEJIMKMX KOJOHIN ranok y
Mexax MicTa. IXHS YncenbHicTb BpaxoByBanacb okpemo. [anka Biggae nepesary rHisagyBaHHIO y LWinMHax ctapux 3—
5-noBepxoBux GyauHkiB abo y crtosnax JIEI kpyrnoro nepetuHy Ha AinsHkax i3 GaraTtonoBepxoBow 3abyaoBoio.
CepegHsa rHi3goBa YMCENbHICTb ranku Ha Takux AingHkax gopiBHe 22 nap/km?. LLinNbHICTE HaceneHHs ranky Ha
fingHkax i3 npomwucnosol 3abygoBow cTaHoBWTL 15 nap/km?, Ha NycTMpsSx Ta HesabygoBaHMX AinNgHKax —
1,2 nap/km?, Tofi SK y YaCcTUHaXxX MicTa i3 nepeBa)xaHHsM OLHO-O4BOMOBEPXOBOI (MpuBaTHOI) 3abynosu — 0,7 nap/km2.
3aranom Ha TepuTopii micTa rHisguTbes Big 2325 go 2630 nap. CepefHs WiNbHICTb ranku y micti — 7,5 nap/km?.
Bepyun go yBaru, Wo y geskux kpaiHax €Bponu cnocTepiraeTbCa NagiHHA YACENbHOCTI BUAY (Xo4a B LinoMy TpeHa
Ha KOHTMHEHTI 3anuaeTbcs CTabinbHUM), Ta 3BaXawyum Ha Opak [aHWX LWoJO0 YMCENbHOCTI ranku y nepiog
rHiagyBaHHs y mMictax CxigHoi YKpaiHu, pekoMeHOyeMO BWKOPWUCTOBYBaTM OTpUMaHi AaHi Ans nojanblioro
MOHITOPWHIY YncensHocTi Buay. [laHi obnikis 2016 poky BUKOpMCTOBYBanucsl Ans nporpamun «ATnac rHisagoBux nraxis
€sponu-2» (EBBA2) (ksagpat 37UCR?2).

KnrouoBi cnoBa: easnka (Corvus monedula), eHizdosa yucerbHiCmb.
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PacnpepeneHue u uncneHHocTb ranku (Corvus monedula) B rHe3goBon

nepuoa Ha Tepputopum r. XapbKkoBa, YKpanHa
O.A. Bpe3sryHoBa, E./. CeHHas

Y4eTbl YNCNIEHHOCTY ranku NpoBoaMnu B ropofde Xapbkose ¢ anpens Ao Havana mioHs 2016-2017 rr. Onpegensanu
rHE340BYK YUCIEHHOCTb B pasHbiXx Tunax GuoTtonoB. [nst 3ToW uenu Tepputopus ropoga Obina pasgeneHa Ha
kBagpatbl 0.25 km? (n = 1354) n B 40 13 HMX npoBeAeHbl yyeThl (KBagpaTtbl Obinv BeibpaHbl crnyvaHbiM 06pa3om ¢
nomoupto nporpammbl QGIS). YyeTbl npoBogunvck B anpene—mae (19 kBagpaTtoB) U B Havane uoHst (4 keagpaTta)
2016 roga, a Takke B anperne—-mae (10 kBagpaTtoB) U B Hadane wuioHst (7 kBagpatoB) 2017 ropa. Keagpatam
npucesaveanachb 0gHa 13 kaTeropui, a UMEeHHO: MHOrO3TaXkHasi 3aCTpoKKa, YacTHas 3acTporika, NMPOMbILLNIEHHAs 30Ha,
necHasl 30Ha, NapkoBas 30Ha, MyCTbIPU U OpYrne He3acTpOeHHble yyYacTku. Mnowaan kaxgoro 6uotona (B kKM?) Obinm
paccunTaHbl ¢ nomMoLLbio nporpammbl QGIS ans 90 % TeppuTopun ropoga (3a UCKIMYeHeM nrowagen, 3aHMMaeMbIX
BogoeMamu, ynuuamm UK npocnektamu). PacyeTbl 0OLie 4YMCNEHHOCTU Tanku OCYLIECTBMSANMCb METOAO0M
3KCTpanonsAuMn cpeaHen YNCNEHHOCTM B KBagpaTax Ha nroLwajb, 3aHuMaemyto AaHHsIM 6uotonom B ropoge. bonee
TOro, NPOBOAWMM MOUCK WU MOHUTOPUHI KPYMHbIX KOMOHWIN ranok B npedenax XapbkoBa W OTAENbHO y4duTbiBanu
nony4eHHble gaHHble. [anka npegnoynTaeT rHe3AMTbCA B LWENsX cTapbiX 3—5-3TaxHbIX 34aHWN UK B HULWAX cTonbos
JIOM kpyrnmoro ceyeHust Ha y4vacTkax C MHOrO3TaXHOW 3acTporikon. CpefgHsis rHe3goBasi YMCMEHHOCTb Ha Takux
yyacTkax gocturaet 22 nap/km?. MNNOTHOCTb HaceneHus Buaa B pavioHax C NMPOMbILLNIEHHOW 3aCTPOMKOW CocTaBnsieT
15 nap/km?, Ha NyCTLIPAX U HE3aCTPOEHHBIX y4YacTkax — 1,2 nap/km?, B panoHax C O4HO- N ABYX3ITaXKHOW 3aCTPONKOW —
0,7 nap/km?. B uenom Ha Tepputopum ropoga rHesamtca oT 2325 go 2630 nap. CpegHsAst NOTHOCTb FHE300BaHUS
rankv B ropoge 7,5 nap/km?. lMpuHumasi BO BHMMaHUE TO, YTO B OTAENbHbIX CTpaHax EBponbl oTMeYyeHO nageHue
YMCNEHHOCTU BMAaA (XOTH B LIENIOM TPEHO Ha KOHTMHEHTE COXpaHSeTCsl CTabunbHbLIM), @ TakkKe y4uTbiBasi HEXBATKY
OaHHbIX MO YMCMEHHOCTU ranku B KPYMHbIX ropogax BocTouyHom YkpanHbl, peKoMeHayemM UCMNONb30BaTh MONyYeHHbIe
JaHHble Ona  JanbHEenWero MOHUTOPUHra YUCNEeHHOCTU Buaa. [aHHble yyeta uucneHHoctn 2016 ropa
MCnonb30BanMch 4ns nporpammbl «ATnac raesgswmxca ntuy Eesponbl-2» (kBagpat 37UCR2).

KnroueBble cnoBa: 2asnka (Corvus monedula), eHe3008asi YUCII@HHOCMb.
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