AHOTAIISA

Iynaxk B. C. IlpocTopoBO-4acOBUHM pO3MOJALT Ta YHUCEIBHICTh MAacOBHX BHUJIB
BopoHOBUX (Corvidae) Hacenenux nyHkTiB JliBoOepexoks Cepenuboro I[logHinmpoB’s. —
Kgamidikariitna HayKkoBa pailsi Ha MpaBax PyKOIUCY.

JucepTartiist Ha 3100yTTS HAYKOBOTO CTYIEHs JA0KTopa ¢imocodii 3a CremiaabHICTIO
091 — «bionoris». InctutyT 30070rii imMeHi L. I. lImansrayzena HAH Ykpainu, Kuis, 2024.

Juceprarniiina poOorta mpucBsueHa BuBYCHHIO: (1) cydacHOro craHy HaceleHHS
BOPOHOBHUX NTaxiB y HacelieHux nyHktax JliBoOepexoxs Cepemnboro [lomninpos’s; (2)
3aKOHOMIPHOCTEH PO3MOAULTY Ta BHOOPY CepeloBHUINA IMPOKUBAHHS BOPOHOBHX B
nJaHamadrax Micta B THI3MOBHH ce30H; (3) MDKBHIOBOI KOHKYpEHINT MPH PO3IMOJILT
THI3/I0BUX JTUISHOK Ha TpuKiIani BopoHu cipoi Corvus cornix Linnaeus, 1758 Tta copoku
Pica pica (Linnaeus, 1758); (4) TeHmeHIild 3MiH YHCEIBHOCTI Ta PO3IMOALTY THI3JOBOTO
yrpynoBanHs rpakiB Corvus frugilegus Linnaeus, 1758 Ha MOHITOPHHTOBIH TepUTOpIi y
KwuiBcrkiii o6macti. mpoTsirom 40-pidHOTO MepioAy i NpUYHH, sIKi pu3BeNn 10 1boro; (5)
3MIHHM YHMCEIBHOCTI TpakKiB mix 4ac 3uMiBii y mictax Ykpainu (KuiB ta Ilonrasa); (6)
3MMOBOi CMEPTHOCTI TPakiB Pi3HUX BIKOBUX T'PYIl Ta BIUIUB HA 1i BEJIMUMHY E€K30T€HHHX
(moromHi  yMOBM) Ta €HIOTeHHMX (akTopiB  (CTyNiHb  3apaKEHOCTI  MTaxiB
expomapasutamu); (7) ocoOimBocTel renbMiHTOGAyHH 3UMYIOYHX TIpaKiB Ta IHIIHAX
BOPOHOBHUX BHU/IIB B yMOBax ypOaHicTHuHMX JaHamadriB Ha npukiaal Kuesa 1 Ilontasu.

JHuceprauiiina poOoTa HanycaHa Ha OCHOBI MaTepialliB, OUIBIIICTD SKUX OyJI0 310paHo
BJIACHOPYYHO, YaCTHHA — PA30M 3 HAYKOBUM KEPIBHUKOM; KPIM TOTO, KEPIBHUKOM MEPEIaHO
JaH1 3 MPOCTOPOBOTO PO3MOALTY Ta YHCEIBHOCTI THI3IOBOTO YTPYIOBAHHS I'PaKiB B paiilOH1
M. bopucnine KuiBcbkoi 00:1. y 1983—1985 pp., siki Oynu oTpuMaHi 1miJ1 4ac BUKOHAHHS HUM
1 IoTO KOJIeTaMH JTOCHIKEHb 3a TEMOIO TOCIOAapChKOTO A0T0BOpY. byno mposeaeno 13
eKCIeAUIIMHUX BUI31B, K1 ckiaganucs 3 nmoHas 100 qHiB JOCTIKEHB 010J10T1i BOPOHOBUX
nraxiB B Mictax I[lonraBa, Kui, [uinpo, Ilupsrtun, bopucnoins, IlepescnaB, Srortuw,
30JI0TOHOIIA TOLIO Ta OOCTeXeHb 3HauHuX Teputopid KuiBcbkoi, IlonTaBchkoi,
JuinpornerpoBcrkoi Ta Yepkachkoi oOmacteir. Takoxk Oynu BHKOPHCTaHI MaTepiaiu
OTpPUMaHI BiJ] KOJIEr-OPHITOJIOTIB Ta aMaTOPiB, AKKX Yepe3 mpodeciitHi 3B’ I3KHU Ta COIliabHI

MepexXi 3aaydanu 10 300py iHdopMallii Ipo JIoKami3aliio KOJOHINA Ta 3HAXIIKH MEPTBUX



nTaxiB. JlucepTaHToOM BIIaCHOPYYHO MpoBeeHo 80 pO3THHIB BOPOHOBHX 3 METOIO BUBYEHHS
ix rexpMiHTO(DAYHH.

Jliist aHaumizy 3aKOHOMIPHOCTEHW MPOCTOPOBOTO PO3MIIICHHS THI3/ 30upalid JaHi Mpo
BUCOTY 1X pO3TalllyBaHHs, BUJ JIEpEeBa Ta TOYHY T'€OJIOKAIII0, SIKY BU3HAYAIH 32 JOITOMOTOIO
BifKpuTOi HaBiramiiHoi cucremu Google Maps Ta Google Earth Pro 3 mopanbmioro
Bi3yaJizaliio B reoiHpopmaniiiHiit cucremi QGIS. [l ananizy mpocTopoBOro po3MilIEHHS
KOJIOHIHM Tpaka Ta 3MiH iX YUCEIbHOCTI BUKOPUCTOBYBAJIM MaTepiaiy, 310pani y 1983-1985
pp. rpynoro A. M. Ilonynu, a Takox pe3yIbTaTy 00TiKIB KOJIOHIH, 3aiHicHeHnx y 2021-2023
pp. JUCEPTAaHTOM pa3oM 3 HAYKOBMM KEPIBHMKOM; Mojajibllla KamepaidbHa 0O0poOka
3MIIMCHIOBAJIOCH TUCEPTAHTOM 0CcOOMCTO. OIIHKY SAPOBOi HIUIBHOCTI THI3JOBUX MOCEJICHb
NTaxiB, aHaJ13 BUOOPY CepeOBUILA THI3yBaHHS BUKOHYBAJIH 3a JOIIOMOT OO IPOIPAMHOIO
3abe3neuenHs Quantum GIS 3.26.3 ta R (R Development Core Team 2013). Oxpemi Tectu
Ta eranu aHaii3iB OyJio 3M1MCHEHO 3a JIONOMOrol MOBHM mporpamyBaHHs Python Ta
nporpamu PAST 3.1. Anani3z npocTopoBOi KOHKYPEHIIi1 IPU PO3MIILIEHHI THI3]] COPOKOIO Ta
BOPOHOIO aHAJI3yBalM 3a JOMOMOIOI0 IMPOCTOPOBUX TOUKOBUX MOJENIEH: MPOBOIMIN
po3paxyHku G-(yHKIiT HaitOmmk4goro cyciga ta ominky Pimni-K (G-function and Ripley’s-
K estimate). IIpoctopoBi Ta cratucTuyHi Tectu Oymu oOuucieni B mporpami R 3
BUKOpUCTaHHAM ctatucTuyHux naketiB SPATSTAT 1 FSA.

JocnmipkeHHst TenbMiHTOQayHH MNpPOBOAWIM 3a pe3yJibTaTaMd PO3THHY IMTaxiB 3
MoJaNbIIUM TiapaxyHkoM iHTeHcuBHOCTI (I1) Ta excrencuBHOCTI 1HBa3ii (EI) nms koxHOTO
BUJly TeJIbMIHTIB. BuoBe 0ararcTBo resbMIHTIB ONUCYBalIM 3 BUKOPUCTAHHAM 1HIEKCY
Copencena. AHali3 yrpynoBaHb T'eJIbMIHTIB 3/1MCHIOBAIA 3a JIOMIOMOTOIO MPOTPAMHOIO
3abe3neuendss  Quantitative  Parasitology 3.0. Po3paxyHku  momiOHOCTI  MIX
iH(ppayrpynoBaHHsIMU TEIbMIHTIB 3/1MCHIOBAIM Ha OCHOBI 1HJEKCIB bpeii-Keprica Ta
Copencena, aHami3iB HEMETPUYHOTO OaraToBUMIpHOTrO miKamtoBaHHs (nMDS), anamiziB
noaionocti ANOSIM Tta SIMPER, ski mpoBoawivcs B NpPOrpaMHOMY 3a0e3NeyeHHI
PRIMER 6.

B xoxi mpoBeneHHs DOCHIIKEHb CTBOpPEHO 0a3y MaHUX THI3A Ta KOJOHIAIbHHUX
rocesieHb BOPOHOBUX MTaxiB y MicTi [TonTara, sika Hanmiuye 457 reokoI0BaHUX TOYOK, SIK1 €

BJIACHUMHU 3HaxiJkamMu. TOYKM 3HAX1JOK THI3A, 1m0 Oynu 310paHi MpOTATOM BUKOHAHHS



JOCIIDKEHHS TOCTYIHI y ¢dopmaTi Habopy maHux (datasets) y mixkuapomaHiii 0a3i 300py
iHdopmali npo po3noBcrokeHHsT BUAIB paynu Ta dnopu GBIF Ha mpaBax BUIbHOTO
JOCTYTY.

B xoxi gocnigkeHb MPOCTOPOBOrO PO3MOJUTY BOPOHOBUX B aHTPONOTEHHUX
nanamadTtax M. [lonraBa BHsIBIEHO, 10 HAMOLIBII YUCENBHOIO HA THI3AyBaHHI Oyia
COpOKa, CepPeIHs MITBHICTh MOCEICHHS SIKOT cTaHOBMIIA 22,4 map/kM?. TakoK BUCOKOFO ITi]T
Jac rai3ayBaHHs OyJia IUIBHICTD rayiky 3Buuaiinoi Corvus monedula Linnaeus, 1758 — 9,0
nap/Km?, BOPOHA cipa MaJia IUTBHICTH 2,5 map/KM?; OIUTBHICTh THI3AyBaHHs coliku Garrulus
glandarius (Temminck, 1820) Oysa Hu3bkoro i ctanoBwia 0,9 map/ km2. Y wm. Ilonrasa y
2022 p. BusiBIIEHA OJHA KOJIOHIS TpakiB 13 YHCENbHICTIO 35 THi3moBux mnap. lle enune
MOCEJICHHS TPaKIB HAa TEPUTOPIi MIiCTa Ta MPWIETIUX HACEICHUX MYyHKTIB (IUIOIA IUISTHKA
270 xm?), ne 1winbHicTh rpaka cranosuna 0,1 map/km>.

3’5COBaHO, 1110 BOPOHU Cipl Ta COPOKHU IpHU BUOOPI JUISHKU I THI3TyBaHHS HAJal0Th
mepeBary TeTepOoreHHOMY CEpEIOBHUINY I1CHYBaHHS, YHUKAIOYHM CYIUIBHHX JEePEBHUX
HacajpkeHb. [Ipu 1IbOMY JUIsi BOPOHM BaXKJIMBOIO € HAsIBHICTh BUCOKHX JIEPEB, a COpPOKa
PO3TAIlIOBYE THI3/Ia HA PI3HUX BUCOTAX; 3aJICKHOCTI BUCOTH BiJl aHTPOTIOTE€HHOT'O TUCKY HE
BcTaHOBJICHO. [liATBEpMKEHO, K 1 B 1HIIUX JOCTIIKEHHSAX, IO PO3MOJLI Ta IIUIBHICT
MOCEJICHHS TaJKU 3aJIeKUTh BiJ HASBHOCTI JOCTYMHUX MiCIb JJisi MOOYAOBU THI3/A,
30KpeMa OTBOpPIB MiJ Aaxamu y OaraTornoBepxoBux OynuHkax. [Ipu mpomy, 3a Hammmu
nocnimkeHHssMu, Ha Teputopii JliBoOepexoks Cepemuboro I[logHImpoB’s WMOBIpHO HE
3QJMITUIIOCS TIOCENICHh TaJIOK B AYIUIaX YW HOpaX. PerymspHo Ii NTax® THI3IATHCS B
O6etoHHux omopax JiHIA enekTponepenay (JIEII). JloBemeHno, 1o He3BakaruM Ha
MOCTYTOBE 3acCeJCHHS COMKOI0 HACEJICHUX ITyHKTIB, BOHA 3aJMIIAETHCS BHUJIOM 3
HaMEHIIIUM CTYTI€HEM CHHAHTPOIII3allli; 3a3BU4ail JIJIsl THI3yBaHHs COWKa oOupae crarrli
13 CYIIUTbHIMH HAaCa[KEHHSIMH, YHUKAIOYU palioH1B 3a0y/10B Ta BIAKPUTHUX JUISTHOK. AHAI3
napamMeTpiB TOB’SI3aHUX 13 THI3MYyBaHHSM BOPOHM CIpOi, COPOKM Ta TalKh (30Kpema
KUIBKICTb Ta IIUIbHICTh MTAX1B, BACOTH PO3MIILLEHHS THI3]l, PO3MOLI THI3] Y PI3HUX TUIAX
MICBKOTO JTaHamadTy, yrnomoOaHHsS CEpPEAOBHIN MPOKUBAHHS, BUOIp BUIIB JEPEB s
THI3AYBaHHS 1 TPOCTOPOBUM PO3MOIILT THI3/) BKAa3ye, 1110 aHTPOINIOTEHHE HABAHTAXKEHHSI B

YMOBax CCpCaAHbLOTO MicTa HE Mae€ CYTTE€BOI'O 3HA4YCHHA JJIA iX YHMCEJIBHOCTI.



AHTpONOreHHUI THCK Ma€ BIUIMB Ha BUOIp THI3AOBHUX JUISTHOK COMKOIO, MPOTE IMPOILIEC
CHHAHTpOMI3aIlli I[bOr0 BUY IOPIBHIHO HOBE SBHIIE 1 CIOCTEPITa€ThCs MPOIOBKEHHS
TEHJICHITIT IO KOJIOH13aIIii MICT COMKO¥O.

Hamu Bmepiie mpoBefieHUN MpOCTOPOBUN aHali3 BIUIMBY BOPOHU Cipoi Ha BHUOIp
THI3/TOBOT TEpUTOpIi IHIIMMU TITaXaMH Ha MPHUKIAAI COPOKU. BUSBIECHO MO XMKAIbKHMA
THCK Ta KOHKYPEHIIisl 3 BOPOHOIO MPU3BOIUTD 10 YHUKHEHHS THI3yBaHHS COPOKH IMOPYY 3
THI31aMH BOPOHH 1 1€ e(DEeKT MPOCTEKY€EThCS HaBITh Ha BijacTadi 700 M.

[TpoTsirom 40-piuHOro mepiony B THI3AOBOMY yTPYIOBaHHI I'PakiB, AKE JIOKATI30BaHEe
y JiBoOepexHiit yactuHi KuiBcbkoi 00i1., BIIOyJMCA CYTTE€BI 3MIHM YHUCEIBHOCTI Ta
MIPOCTOPOBOI CTPYKTYPU PO3MIIIEHHS KOJIOHIH, IO MOB'SI3aHO 3 aHTPOIIOTEHHUM BILIMBOM,
30KpeMa 13 BUKOPUCTaHHSM arpapHUMH MIANPUEMCTBAMH TOCIBHOTO —MaTepiany,
oOpoOnieHOr0 mpenapaTaMd 13  HaJI3BUYAMHO TOKCHUYHOIO JIIIOYOK)  PEYOBUHOIO
IM1JIaKJIONPUIOM, 3a00POHEHOI0 /10 BUKOPUCTAHHS B KpaiHax €Bponeiicbkoro Corosy
(Commission Implementing Regulation, 2018; Poluda, Dupak and Markova, 2023). Hamu
BUSIBJICHO, 110 YMCEJIbHICTh THI3JIOBUX TpakiB Ta iX MIUIBHICTH 3a IeH Yac 3MEHIIMIACcA
Maibxe Ha 91,6% (y 12 pasziB), xoua HaillOUIbIII pi3Ke CKOpOUYEHHS cTaocs npotarom 2000-
x Ta nepmriit nosoBuHi 2010-x pokiB. [Ipu 11boMy cepemHsi KITbKICTh THI3JOBHX Tap Y
KOJIOHISIX 3MEHIIMIacs OUIbII HIXK Y 5 pa3iB. KpiM Toro, 3MiHUIacs MPOCTOPOBA CTPYKTypa
PO3MIIIEHHSI KOJIOHIM WIOJI0 BEIUKHUX OPHHUX CUIbCHKOTOCHOJAPCHKHUX VYT1/1b: MTaxXu
TepecTay THI3AUTUCS OIS TIOJIIB 1 3aIUIIMIIMCS ITePEeBaKHO T1 KOJIOHIT, SIKI 3HAXOIWIHCH
y HACEJICHUWX IMyHKTaX Ha BIACTaHSIX NpUHaMHI 32 2 KM BiJl HuX. CTpIMKE 3MEHIICHHS
THI3/TOBOT TOMYJIAIII T'PakiB MPOJOBKYETHCS, MPO IO CBIAYUTH 3apEECTPOBAHE HAMU
3HUKHEHHS KOJIOHIM TPOTATOM OCTaHHIX KUIbKOX pokiB B KwuiBchkiil, Yepkacbkiii Ta
JIHIponeTpoBChKiil 00nacTsX.

3’scoBaHO, MO0 BIAOYJMCS MacimTaOHI 3MIHM YHCEJIBHOCTI Ta BIKOBOI CTPYKTypH
yIpynoBaHb I'pakiB Ha 3UMIBJISX B MicTax Ykpainu (Kuis ta [Tonrasa). 3o0kpeMa nmpotarom
4 pokiB (2017-2021 pp.) ykcenbHICTh Ipaka Ha 3uMiBJIi B MicTi [TosntaBa ckopoTHaacs Ha
40%, a y m. KuiB kinbkicTh TpakiB mopiBHsHO 3 2004—2005 pp. ckopoTwiacs BABiUI Ta
3HAYHO 3HU3WIACA KUIBKICTh MOJIOJMX T'pakiB (MEPIIOr0 POKY KUTTS) CEpel 3UMYIOUHMX

ntaxiB (Auim Tta JlomapproB, 2007). 3HWKEHHS YHCEIBHOCTI MTaxiB Ha 3UMIBISAX



CYIPOBOJIKYETHCS Tepepo3moaiiioM HouiBenb. Ha 3umismi 2004—2005 pp. y M. KuiB yactka
MOJIOAMX TpaKiB y 3rpasx cTaHOBuia B cepeanboMy 4,8% (SAuim ta Jlomapwos, 2007), a
y3uMKy 2023-2024 pp. cepen 522 Baanocst 3ycTpitu quiie 12 rpakiB BIKOM 0 OJTHOTO POKY
(2,3%).

JlocmimKkeHHsT CMEPTHOCTI 3UMYIOYMX MTaxiB IMOKa3ajao, IO BiJICOTOK TPakiB, SKi
TUHYTh Ha HOYIBJIi MPOTITOM 3UMOBOTO ce30HY y M. [lonraga, ckimanae 0,07%, anHanoriaauii
MOKa3HUK CIOCTEPITaii 1 HAa HOYIBJl y €IMHOMY BIJOMOMY MOJI0HOMY IOCHTIIKEHHI y
Bporyiag, IMonsmia, y 1988-1990 pp. Yactka monoaux rpakiB mio 3arunymu y [lonTasi
(41,7%) nemo 6unbia, HIX 3apeectpoBaHo y Bpoiytasi (32-35%) (Jadezyk, 1994). SABaux
1HGEKIIHHUX ypakeHb YW TATOJIOTiM HE BUSABIEHO. BuCHaxeHICTh, AePIUUT TKI 4u
reJIbMIHTHI 1HBa31i He OyJM cepel MPUYMH CMEPTHOCTI. BIIMBY TeMnepaTypHOro pexxumy
Ha CMEPTHICTh TPaKiB TaKOXX HE BUSIBICHO. €IMHA MIATBEPIKEHA MMPUYMHA CMEPTHOCTI —
BHYTPIIIHS KPOBOTE€YA BHACIIIOK ITOIIKOKEHHS IIIYHKOBO-KHIITKOBOTO TPAaKTy dYepes
MPOKOBTYBaHHS TBEPIUX IIACTUKOBHX (pparMeHTIB (3 0COOMHH).

AHami3 cMEpTHOCTI TPakiB Ta iX 3apa)X€HOCTI TefbMiHTaMu B MicTax [lonrasa 1 Kuis
MoKa3aB, 110 3aru0Jii mTaxu 3 000X JOKallli He BIAPI3HSIUCS 32 CTATEBOIO CTPYKTYPOIO
(cmiBBigHOMIEHHs 0,7 camIliB 10 1 caMKu), MPOTe BUABIICHI 3HAYHI BIAMIHHOCTI y BIKOBIi
CTPYKTYpi NTaxiB (cepel NMTaxiB, 110 3arMHYJIM Ha HOYiBJI y M. [TonTaBa Moyioqux nraxiB
BIKOM JIO OHOTO poky Oyno 41,7%, a y KueBi Takux He BUsBIIeHO). Hamu BCTaHOBJICHO
BIIMIHHOCTI MK JBOMA JIOCI)KyBaHUMH BHOIpKamMu reabMiHTIB 3 M. [lonraBa Ta KuiB 3a
MOKa3HUKaMH 1H(PIKyBaHHS OKpEMHUMH BHJIAMH Ta 33 JCSIKHUMH IMOKa3HWKaMHU YIPYITOBaHb
reqbMIHTIB. Y BuOipii 3 [lontaBu, K €KCTEHCHMBHICTh 1HBA3li, TaK 1 YMCENBHICTh OyJn
BumuMu  y Hemaron Acuaria anthuris (Rudolphi, 1819), Baruscapillaria resectum
(Dujardin, 1845), Diplotriaena tricuspis (Fedtschenko, 1874) Ta Microtetrameres spp., Toi
K i nokasuuku s Hemaroau Eucoleus frugilegi (Czaplinski, 1962) i mectoau Spiniglans
affinis (Krabbe, 1869) 6ynu Bumumu y BuOipii 3 Kuesa. Ha piBHi iHGpayrpynoBaHHs Ha
KUIBKICHI BIJMIHHOCTI MK BHOIpKaMU CHJIBHO BIUIMHYJA HAsBHICTh MOJIOJIUX TpPAKIB
(41,7%) y BubGipi 3 [ToaraBu Ta ix BigcyTHicTh y BUuOipIi 3 Kuesa.

[TopiBHSIHHA €KCTEHCHBHOCTI 1HBa3ii Ta BIJHOCHOI YMCEIBHOCTI OKPEMHUX BH/IIB

TeJIBMIHTIB y KOXKHIM MpoO1 Ta 1HIEKCIB PI3HOMAHITHOCTI JOBOJUTH BHUIILy PIBHOMIPHICTh



KOMITOHEHTHUX YTpyMHoBaHb reJbMIHTIB y BUOipiii 3 [lonTaBu mopiBHSAHO 3 Takoro 3 Kuega.
IMOBiIpHO, KOMIIOHEHTHE YyTPYINOBaHHs TEJIbMIHTIB TpakiB, skl 3uMyBanu y Ilonrasi,
MOXOUTH 13 MEHIII TPAaHC(HOPMOBAHOI Ta OLTBIIT «3IOPOBOI» EKOCUCTEMHU. Maiike BCl BUIU
TeIBMIHTIB, BUSIBJICHI Yy TPaKiB y LIbOMY JOCIIIKEHHI, € TeTEPOKCEHHUMH Tapa3uTamH,
TOMY Tepelada came LHUX TEeIbMIHTIB 3 BUKOPUCTAHHIM 0e3XpeOeTHUX, SIK MPOMINKHHUX
Xa3sdiB, B3UMKY HaBpsA 49¥ MOXJBa. HalOiapIm HMOBIPHO, IO Tpakd 3apakaroThCs
BUSIBJICHHUMH BHJAMU T'e€JIbMIHTIB B TEIUTY MOPY POKY, Ha MICISX THI3IyBaHHS Ta i 4ac
Mirparii.

3a pe3ynbTaTaMy Mapa3uTONIOTIYHUX JOCHIKeHh 80 0coOMH BOpOHOBHUX NTaxiB (61
rpak, 13 BopoH cipux, 4 TajJku Ta 2 COpOKH) 310paHo 626 eKk3eMIUISPIB IreJIbMIHTIB, SKi
Haexaam 10 20 BUIIB 3 YOTHPhOX TakcoHoMmiunux rpym (Trematoda, Cestoda, Nematoda,
Acantocephala). Jlyis rpakiB 3apeecTpoBaHo 17 BUIIB mapa3uTiB, Jisl BOPOH CipUX — 7 BUIIB,
JUTSl TJIOK — 3, Ta JUIsl COPOK — JIMIIE OAWH BUJI TeIbMIHTIB. BIAMIHHOCTI1 y KIJIbKOCT1 BU/IIB
reJIbMIHTIB OB’ S13aH1 13 pO3MIpaMu BUOIPOK JOCIIIKEHUX Xa3siB.

Jlist paynu Ykpainu HaMu BIIepIie 3apeecTpOBAHO TaKi BUAM MMapa3uTiB: HemaTou E.
Frugilegi, Microtetrameres contorta (Weidman, 1913), Microtetrameres helix asiaticus
Oschmarin, 1956. [ns rpaka B YkpaiHi Brepiue 3apeecTpoBaHi riectonu Passerilepis
crenata (Goeze, 1782) Ta Passerilepis stylosa (Rudolphi, 1809), rpematona Lyperosomum
alaudae Strom et Sondak, 1935, nemaronu Microtetrameres helix helix Cram, 1927 ta D.
tricuspis. Jlna ranmku B YkpaiHi Brepiie 3HaimeHo Hematony Brachylaimus fuscatus
(Rudolphi, 1809). [Ins BopoHM cipoi Ta B LUIOMY AJiE BOPOHOBUX B YKpaiHl BHEpILE
3aikcoBaHo Hemaroay Porrocoecum semiteres (Zeder, 1800).

Hu3sbka ekcTeHCHBHICTH 1HBa3ii BOpOHM cipoi reabmintamu (41,7%) cBIqUuTH MpO
3MiHY CHEKTPY >KMBJICHHS MNTaxiB y MICBKOMY CEPEIOBHILI ICHYBaHHS Ta IEpEBaKHE
CIOKMBAHHS TKI aHTPOIIOTEHHOTO MOXOKEeHHs. T00TO, OAHIEIO 3 MepeBar MpOKUBAHHS
MITaxiB B yMOBax MiCTa MO OyTH M030aBJI€HHs BiJ Tapa3uTapHUX 1HOEKITIN.

HaykoBa HOBH3HA pOOOTH MOJIATa€ B OTPUMAaHHI BOXKJIMBUX JIAaHUX 11010 MacIITallB
3HIDKEHHSI YUCEJIBHOCTI Tpaka MPOTSATOM OCTAHHIX JIECATUIIITh Ta 3’ ICyBaHHS MPUYWH ITHX
3MiH. 3a JOMOMOIoi0 reoiH(opMaliiHUX Ta CTATUCTUYHUX METO/IIB BIIEPIIE JOCIIIKEHO

BIUTMB BOPOHH CIpOi, SIK TOJIOBHOTO IMIKITHWKA B yMOBaxX MiCTa, Ha BHOIp THI3JI0BHX



TEPUTOPIN COPOKOI0. 3’sICOBaHI KPUTEPil BUOOPY BOPOHOBUMHU MTaXaMu MICIlb THI31yBaHHS
B YMOBaX MiCTa.

[IpakTuHa HiHHICTH POOOTH TOJSATa€E B TOMY, IIO ii pe3ylbTaTh MOXYTb OyTH
BUKOPHUCTaH1 JJI OL[IHKA YHCEJIIbHOCTI BOPOHOBHUX MTAX1B B aHTPOIOTeHHUX JaHAmadTax
HAceJCHUX MYHKTIB, TPOBEICHHS MaWOyTHIX MOHITOPHHTOBHX Ta OlOTHAMKAIIHHAX
JOCTIPKEHbh Ha OCHOBI Marepially HIOJ0 3MIHM YHCEIbHOCTI BOPOHOBUX Ha TEPHUTOPIi
nocipkeHHs. TOukHM 3HaXiJOK THI3J] BOPOHOBUX MTaXiB B aHTPOIIOTC€HHUX JaHmadTax
micta [lonTasa, mo Oynu 310paHi IpOTIroM BUKOHAHHS JOCIHIKEHHSI TOCTYIHI y opmari
Habopy nanux (datasets) y mixkuapojHiii 6a31 300py iHbopMaIlii Mpo pO3MOBCIOIKEHHS
BuniB ¢paynu ta Quiopu GBIF Ha mpaBax BiumpHOTO goctymy. PoOoTa Hamae BakiIuBi
aKTyaslbH1 JJaH1 I0/I0 YUCEIbHOCTI MACOBUX BH/IIB BOPOHOBHUX B Psi/ii HACEIEHUX MYHKTaX
Jlio6epexxsi Cepennboro IlomHinmpoB’ss Ha MOMEHT MPOBEACHHS OCHiKeHb. PoboTa
MICTUTh TPaKTUYHI PEKOMEHJAIll MI0J0 OXOpOHU rpaka. PesynbraTu poOOTH cTanu
YaCTUHOIO BUKOHAHHS HACTYHHUX TPAHTOBHX MPOTPaM Ta MJIAHOBUX TEM:

1) IUTAaHOBA TeMa BIAUTY (DayHU Ta CUCTEMATUKH XpeOeTHUX [HCTUTYTY 3000ri11
im. . I. HImansrayzena HAH Ykpainu [11-47-19 «Teputopianbha nudepenmianis aBipayHu
OKpPEMHUX TMPUPOJHO-AaHTPOIIOTCHHUX JaHAMAapTIB YKpaiHU: TEHE3UC, CE30HHICTh Ta
po0JieMH OXOPOHHM PAPUTETHUX OPHITOKOMILUIEKCIBY (Jep>KaBHUM peecTpaliiHuil Homep
0119U100072);

2) iaHoBa Tema Bimmuny mnapasurosiorii  [1I-56-21 “Ckmam 1 cTpykTypa
(bayHICTUYHUX KOMIUIEKCIB 1 yITpylOBaHb IeJIbMIHTIB XPEOETHUX B yMOBaX 3MIH KJIIMaTy 1
aHTPOIIOTeHHOI  TpaHcopMarii exkocucreM”  (JAep)KaBHUM pEECTpaIliiHUA ~ HOMEP
0121U100699)

3) IpOrpaMHO-LIILOBa Ta KOHKypcHa TemaTtuka HAH Vkpainu ‘“UucenbHICTb,
PO3MOiJI, YIOA00aHHS MICI[h THI3YBaHHS Ta B3a€EMO/Iisl IPU PO3MOILTI THI3 copoku Pica
pica L. Ta Boporu Corvus cornix L. B antponorennux nanamadrax mict [Tonrasa ta Kuip”
(neprxaBHuUM peectpaniianii Homep 0123U102956).

Marepianu poOOTH MOXYTh OyTH BHUKOPHCTAaHI i 4Yac BUKIAJAHHSA HaBUYaJIbHUX
KypciB OlOJIOTIYHOTO, €KOJIOTIYHOIO Ta BETEPUHAPHOTO CIHPSMYBaHHA, TaKUX SK

«OpmniTonoris», «Exomorisy, «Ilapasutomoris», «3oomorisy, «JlanmmadTHHA gu3aitH


https://www.library.univ.kiev.ua/ukr/files/2023/20230308-2.pdf

MICBKOT'O CEpeIOBHUIIIAa» TOIIO. | enbMiHTH, 310paHi aBTOPKO, 30epiraloThCsi B KOJEKITli
BTy mapasuronorii [actutyty 300morii im. [. 1. [lImanerayzena HAH Ykpainu, sika €
HAI[IOHAJIFHUM HaJI0aHHSIM Y KpaiHu.

Kirouosi cioBa: Boponosi ntaxu Corvidae, 4yucenbHICTh, MPOCTOPOBUI PO3IOIL,
CepenoBUIlla TMPOKMUBAHHS, ypOonanmmadTH, opHiTodayHa, TreabMiHTH, JIiBOOEpe K

Cepennnoro [lomuinpos’s, Ykpaina.


https://www.library.univ.kiev.ua/ukr/files/2023/20230308-2.pdf

ANNOTATION

V. S. Dupak. Spatial-temporal distribution and number of the most abundant Corvidae
species in the settlements of the Left-bank part of the Middle Podniproviie. — Qualifying
scientific work printed as a manuscript.

The dissertation for a scientific degree of the Doctor of Philosophy on a specialty 091
— «Biology». I. I. Schmalhausen Institute of Zoology, National Academy of Sciences of
Ukraine, Kyiv, 2024.

The dissertation is devoted to the study of the following subjects: (1) current state of
the population of corvid birds in the settlements of the Left-bank part of the Middle
Podniproviie; (2) the distribution patterns and selection habitats of corvids in the city
landscapes during the breeding season; (3) interspecific competition in the selection of
nesting areas on the example of the hooded crow Corvus cornix Linnaeus, 1758 and the
Eurasian magpie Pica pica (Linnaeus, 1758); (4) trends in changes in number and
distribution of nest communities of rooks Corvus frugilegus Linnaeus, 1758 in the study
area in the Kyiv region during the 40-year period and the reasons that caused them; (5)
changes in the number of wintering rooks in the cities of Ukraine (Kyiv and Poltava); (6)
winter mortality of rooks of different age groups and the influence of exogenous (weather
conditions) and endogenous (level of endoparasites infection) factors on the mortality; (7)
helminths fauna and communities in wintering rooks and other corvid birds in the urban
landscapes on the example of Kyiv and Poltava.

The study was based mostly on materials collected by the author; some materials were
obtained together with the supervisor. In addition, the supervisor provided the data on the
spatial distribution and number of rook nesting groups in the area of Boryspil in 1983-1985,
which had been obtained during the project carried out by him and his colleagues. The author
conducted 13 expedition trips, more than 100 days of field research on the biology of corvid
birds in the cities of Poltava, Kyiv, Dnipro, Pyryatyn, Boryspil, Pereyaslav, Yahotyn,
Zolotonosha, etc., in total, and surveys of large areas in Kyivska, Poltavska,
Dnipropetrovska, and Cherkaska oblasts. We also used the materials obtained from fellow
ornithologists and amateurs who were involved in collecting information about the location

of colonies and finding dead birds through professional connections and social networks.



The author performed 80 autopsies of corvids died from natural reasons to study their
parasites.

To analyze the patterns of the spatial distribution of nests, we collected data about the
height of the nest locations, the species of tree and the exact geolocation determined with
the open navigation system Google Maps and Google Earth Pro, followed by visualization
in the geographic information system QGIS. Materials collected in 1983-1985 by the
research group of Dr. A. M. Poluda, as well as own results of colony counts performed in
2021-2023 collected together with supervisor, were used to analyze the spatial distribution
of rook colonies and changes in their numbers. Further data processing was carried out by
the author. The estimation of the core density of nesting settlements of birds and the analysis
of the selection of nesting environment were performed using the software Quantum GIS
3.26.3 and R (R Development Core Team 2013). Separate tests and stages of analyses were
carried out using the Python programming language and PAST 3.1 software. The analysis
of spatial competition in the nest placement between Eurasian magpies and hooded crows
was performed using spatial point models: G-function and Ripley's-K estimate were
calculated. Some spatial and statistical tests were calculated in R using the statistical
packages SPATSTAT and FSA.

Helminth parasites of corvids were collected during the autopsy of birds, and then
identified and calculated. Subsequently, the infection intensity (II) and prevalence (EI) were
calculated for each helminth species. The composition of helminth communities of rooks
from separate localities was compared using the Sorensen index. The analysis of helminth
populations was carried out using Quantitative Parasitology 3.0 software. The differences
and similarities between the helminth infracommunities were estimated based on the Bray-
Curtis and Serensen indices and analyzed using nMDS, ANOSIM and SIMPER methods in
PRIMER 6 software.

During the research, a database of nests and colonial settlements of corvid birds in the
city of Poltava was created. The database includes 457 geocoded points, which are our
findings. The points of the nests collected during the research are available as datasets in the
international database of collection of information on the distribution of species of fauna

and flora (with free access rights) GBIF.



During the research on the spatial distribution of corvids in the anthropogenic
landscapes of Poltava, the magpie was found to be the most numerous at the nesting sites
with an average population density of 22.4 pairs/km? The jackdaw Corvus monedula
Linnaeus, 1758 was also dense during nesting, comprising 9.0 pairs/km?2. The hooded crow
had a density of 2.5 pairs/km? The nesting density of the jay Garrulus glandarius
(Temminck, 1820) was comparatively low and counted up to 0.9 pairs/km?. In 2022, one
rook colony with 35 nesting pairs was discovered in the city of Poltava. This appeared to be
the only rookery within the city and nearby settlements (site area 270 km?) and the rook
density there was 0.1 pairs/km?.

It was found that both hooded crows and Eurasian magpies preferred a heterogeneous
habitat when choosing a site for nesting, avoiding solid plantations. At the same time, the
presence of tall trees was important for the crow, while the magpie placed its nests at
different heights, not depending on anthropogenic pressure. Similarly to other studies, the
distribution and density of the jackdaw settlement were confirmed to depend on the
availability of places for nest construction, particularly the openings under the roofs of
multi-story buildings. Also, according to our research, on the territory Left-bank part of the
Middle Podniproviie, there probably were no settlements of jackdaws in hollows or burrows.
These birds were regularly observed nesting in the concrete supports of the power lines. It
was proven that despite the jay gradually colonising human settlements, it remains a species
with the lowest degree of synanthropization. It usually chooses stations with solid tree
plantations for nesting, avoiding built-up and open areas. The analysis of parameters related
to the nesting of hooded crows, magpies and jackdaws (in particular, the number and density
of birds, height of nest placement, distribution in different types of urban landscape, habitat
preferences, selection of tree species for nesting and spatial distribution of nests) indicated
that anthropogenic pressure under the conditions of an average city does not have a
significant effect on their number. Anthropogenic pressure influenced the selection of jay
nesting sites; however, the process of synanthropization of this species is a relatively new

phenomenon, and there is a continuation of the trend towards the colonization of cities by

jays.



For the first time, we conducted a spatial analysis of the influence of the hooded crow
on the choice of nesting territory by other birds using the magpie as an example. The
predatory pressure and competition of the crow was found to lead to the avoidance of magpie
nesting near crow nests and this effect could be traced even at a distance of 700 m.

Over 40 years, significant changes in the number and spatial structure of colonies
occurred in the nesting group of rooks located in the left-bank part of the Kyiv region. These
changes are believed to be associated with anthropogenic influence, in particular, with the
use by farmers of seed material treated with Imidacloprid, an extremely toxic active
substance banned in the countries of the European Union (Commission Implementing
Regulation, 2018; Poluda, Dupak and Markova, 2023). We found that the number of nesting
rooks and their density during this time decreased by almost 91.6% (12 times); the most
drastic reduction occurred during the 2000s and the first half of the 2010s. At the same time,
the average number of nesting pairs in colonies decreased by more than five times. In
addition, the spatial structure of the placement of colonies in relation to large arable
agricultural lands has changed: birds ceased nesting near the fields; mainly the colonies
located in settlements at a distance of at least 2 km from the cultivated fields remained. The
rapid decline of the nesting population of rooks continues, as evidenced by the
disappearance of the colonies previously registered by us over the past few years in the
Kyiv, Cherkasy and Dnipropetrovsk regions.

It was found that big-scale changes occurred in the number and the age structure of
rook communities on wintering grounds in the cities of Kyiv and Poltava. In particular, over
the past 4 years, the number of wintering rooks in the city of Poltava has decreased by 40%,
and in the city of Kyiv, the number of rooks has halved compared to 2004—-2005. Also, the
number of young rooks (in their first year of life) among wintering ones has significantly
decreased (Yanish and Loparev, 2007). A decrease in the number of birds on wintering
grounds was accompanied by a redistribution of roosting sites. In the winter of 2004—2005
in the city of Kyiv, the share of young rooks in flocks comprised 4.8% on average (Yanish
and Loparyev, 2007), while in the winter of 2023-2024, only 12 rooks among 522 (2.3%)

were found to be under one year of age.



A study of bird mortality showed that the percentage of rooks that die during roosting
in the winter season in Poltava was 0.07%, a similar number was also observed at roosting
in the only known similar study performed in Wroclaw (Poland) in 1988-1990 (Jadczyk,
1994). The share of young rooks that died in Poltava (41.7%) was somewhat higher than
that recorded in Wroclaw (32—35%). No obvious infectious lesions or pathologies were
found in dead rooks in our study. Exhaustion, lack of food or helminth infection were not
among the causes of mortality. Also, we found no influence of the temperature regime on
rook mortality. The only confirmed cause of death was internal bleeding due to the damage
to the gastrointestinal tract by ingested fragments of hard plastic (in 3 birds).

The analysis of the mortality of rooks and their helminths in the cities of Poltava and
Kyiv showed that the birds from the two locations did not differ in sex structure (0.7 males
to 1 female). On the other hand, significant differences in the age structure were found:
among the birds that died in Poltava, 41.7% were under the age of one year, while no such
birds were found in Kyiv. We recorded the differences between the two studied samples of
helminths in rooks based on the parameters of infection by individual species and according
to some parameters of helminth communities. In the sample from Poltava, both the infection
prevalence and the total number of specimens were higher in the nematodes Acuaria
anthuris (Rudolphi, 1819), Baruscapillaria resectum (Dujardin, 1845), Diplotriaena
tricuspis (Fedtschenko, 1874) and Microtetrameres spp., while these indicators for the
nematode Eucoleus frugilegi (Czaplinski, 1962) and cestodes Spiniglans affinis (Krabbe,
1869) were higher in the sample from Kyiv. At the level of intracommunity, the presence of
young rooks in the sample from Poltava and their absence in the sample from Kyiv strongly
influenced the quantitative differences between the samples.

A comparison of the infection prevalence and relative abundance of individual
helminth species in each sample and diversity indices proved the higher uniformity of the
helminth component community in Poltava compared to that in Kyiv. Presumably, the
component community of helminths in the rooks wintering in Poltava originated from a less
transformed and more “healthy” ecosystem. Almost all helminth species found in rooks in

the present study were heteroxenous parasites. Transmission of heteroxenous helminths



using invertebrates as intermediate hosts is hardly possible in winter. More likely, the rooks
were infected during the warm season, in nesting sites and along the migration route.

According to the results of parasitological studies of 80 individuals of corvid birds (61
rooks, 13 hooded crows, four jackdaws and two magpies), 626 specimens of helminths
belonging to 20 species (Trematoda, Cestoda, Nematoda, Acanthocephala) were collected.
Seventeen species of parasites were recorded in rooks, seven species in hooded crows, three
in jackdaws, and only one species of helminths was found in magpies. Differences in the
number of helminth species were related to the sample size of the studied hosts.

We recorded the nematodes E. frugilegi, Microtetrameres contorta (Weidman, 1913)
and Microtetrameres helix asiaticus Oschmarin, 1956 for the first time in the fauna of
Ukraine. For the first time in the rook, the cestodes Passerilepis crenata (Goeze, 1782) and
Passerilepis stylosa (Rudolphi, 1809), the trematode Lyperosomum alaudae Strom et
Sondak, 1935, the nematodes Microtetrameres helix helix Cram, 1927 and D. tricuspis were
found. The nematode Brachylaimus fuscatus (Rudolphi, 1809) was found for the first time
in the jackdaw in Ukraine. The nematode Porrocoecum semiteres (Zeder, 1800) was
recorded for the first time in the hooded crow (and in corvids in general) in Ukraine.

The low helminth infection prevalence in the hooded crow (only 41.7% of birds were
found infected) is related to the change in the feeding spectrum of these birds in urban
habitats and the use of food of anthropogenic origin. We presume that avoiding parasitic
infections can be one of the advantages of living in a city.

The scientific novelty of the work consists in the obtaining of important data on the
scale of decline in the number of rooks during the last decades and in finding out the possible
reasons for these changes. With the help of geo-informational and statistical methods, the
influence of the hooded crow, as the main pest in the city, on the choice of magpie nesting
stations was investigated for the first time. The criteria for the selection of nesting sites by
corvid birds in urban conditions have been clarified. The practical value of the work lies in
the fact that its results can be used to estimate the number of corvid birds in anthropogenic
landscapes and conduct future monitoring and bioindication studies based on the changes in
the number of corvid birds in the study area. The exact localities of corvid bird nests in the

anthropogenic landscapes of the city of Poltava, which were recorded during the research,



are available in the format of datasets in the international database of collection of
information on the distribution of species of fauna and flora (with free access rights) GBIF.
The work provides important up-to-date information on the number of most common and
numerous species of corvids in settlements at the time of the research. The work contains
practical recommendations for the rook protecting. The results of the work were part of the
following grant projects and planned themes:

1) Planned theme of the Department of Fauna and Systematics of Vertebrates of the
I.I. Schmalhausen Institute of Zoology of National Academy of Sciences of Ukraine I11-47-
19 «Territorial differentiation of avifauna of certain natural and anthropogenic landscapes
of Ukraine: genesis, seasonality and problems of protection of rare bird complexes» (state
registration number 0119U100072);

2) Planned theme of the Department of Parasitology I1I-56-21 “The composition and
structure of faunal complexes and communities of helminths of vertebrates under conditions
of climate change and anthropogenic transformation of ecosystems” (state registration
number 0121U100699)

3) Grant project of the NAS of Ukraine “Number, distribution, nesting preferences,
and interaction during the nesting site distribution of the European magpie Pica pica L.
and the hooded crow Corvus cornix L. in the anthropogenic landscapes of Poltava and
Kyiv cities” (state registration number 0123U102956).

The materials of the work can be used for teaching biological, ecological and veterinary
courses, such as "Ornithology", "Ecology", "Parasitology", "Zoology", "Landscape design
of the urban environment”, etc. The helminths collected by the author were deposited in the
collection of the Department of Parasitology of the I. I. Schmalhausen Institute of Zoology
of the National Academy of Sciences of Ukraine, which is a national treasure of Ukraine.

Keywords: crow birds Corvidae, number, spatial distribution, habitats, urban

landscapes, avifauna, helminths, the Middle Podniproviie, Ukraine.



