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Asctpusi, Yewckas pecriybavka v Benrpus
pacrionoXkeHbl B LleHTpaabHol EBporne, rae
opAaH-6eroxBoct (Haliaeetus albicilla) 6bia
OAHMM M3 HamboAee YacTo BCTPEYAIOWMXCS
BMAOB B XIX Beke, C AOCTAaTOYHLIM KOAMYE-
CTBOM PA3MHOXKAIOWMXCSl Map U 3UMYIOWMX
ocobeit. M3-3a u3MeHeHWin B AaHAwadTe,
MPSIMOTO MPECAEAOBAHMSI U Pa3BUTUSI CEAbL-
CKOTO XO3SIACTBA, MOMYASILMSI OPAAHA PE3KO
cokpatmaach B XX Beke. Bua nmoaHocTbio ne-
Pecran pasMHoOsKaTLCs B Yewckon pecryOam-
Ke rno kpariHei mepe ¢ 1920-x u a0 1970-x
nam Aake 1980-x rr. (Bélka, Horal, 2009), a

Austria, Czech Republic and Hungary are
located in central Europe, where the whi-
te-tailed sea eagle Haliaeetus albicilla (WT-
SEs) was one of the most frequent large
raptor species during the 19th century, with
substantial numbers of breeding pairs and
wintering individuals. Due to landscape
changes, direct persecution and intensified
agriculture the population decreased dra-
matically in the 20th century. The species
completely disappeared as a breeder from
Czech Republic since at least 1920s until
1970s or even 1980s (Bélka, Horal, 2009)
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Taioke B ABCTpuM € 1960-x A0 no3aHux 1990-x IT.
(Probst, Peter, 2009; Probst, 2009). B Ben-
IPUM MOMYAsILMSI 3TOTO PaHEee WMPOKO pac-
MPOCTPAHEHHOTO, PA3MHOXKAIOWErOCs BMAA
(8 XIX Beke) mocreneHHO yMeHbLIaAach AO
1970-x rT., KOrAQ ObIA AOCTUTHYT MUHUMYM
— 20 pasMHOXKaoWMXCsl Map B IOXKHOM 4Ya-
CTU AOAVHBI peku AyHain (Bank et al., 2004).
Aaree, pasMHOXKAKOWASICS MOMyAsILMST CTand
MEAEHHO BOCCTaHABAMBATLCSI M Terepb Co-
crout u3 35 TepputopuanbHbix nap (M3 Hux 30
pasmHoykatotcs) B ABctpum B 2017 r. (Probst,
Pichler, 2017), 116 u3BeCTHbIX pPa3MHOKAIO-
wmxcst nap B Yewckon pecriybavke B 2016 T.
(Bélka, 2017) n 279-307 pasmMHO>KaIOWMXCS]
nap B BeHrpuu B 2016 (Szelényi, 2016). INo-
XOyKe, YTO opAaHbl u3 I'epmanum u [Noablum
3aHMMAaAM BEAYLIYIO POAb B PEKOAOHM3ALIMU
TEPPUTOPUM B 3arlaAHOM U CEBEPHOM YacTsxX
Yewckoit PecrybAVKM, M YTO OCHOBHasl Ay-
HaWicKast MOMyAsiLmsi ObIAA BEAyLIEN B PEKO-
AOHM3aLMM IOrO-BOCTOYHOM Yact Yelckon
pecrybArKM 1 BocToka ABCTpyM 1 BeHrpum.
boaee Toro, AaHHbIE KOALLIEBAHUSI M HEAABHUE
reHeTMYeCcKne UCCAEAOBAaHMS MPEANOAAraoT,
YTO MOMYASILMM OpAaHa B LleHtpaabHom EBpo-
e MOTAM BOCCTAHOBUTLCST 3@ CHET MTULL U3 Ce-
BEpPO-eBporenckux nonyasiumii (Literak et al.,
2007, Nemeshazi et al., 2016). IockoAbKky
AAHHbIE O PAaClPEAEAEHMM OPAAHOB U3 3TOM
BOCCTAHOBA€HHOW LIEHTPAALHO-E€BPOMNENCKOM
MOMYyASILMM OrPaHNYeHbl, M MOCKOALKY GPS/
GSM-TeAremMeTpusl SIBASIETCS] OOAEE MOLLHDIM
VHCTPYMEHTOM  MPOCTPAHCTBEHHO-BPEMEH-
HbIX MICCAEAOBAHMI, YEM KOALLIEBAHUE, LIEABIO
HALIEro MCCAEAOBaHMSI OLIAO M3YUmTL pacrpe-
A€AeHMEe OpPAaHOB M3 LleHTpaabHoW EBporbl,
ncrnoabsyst GPS/GSM-teaemeTpuio.

OpAaHbl (MTEHLbI) ObLIAV MOMEYEHDI PEry-
CTpartopaMu C COAHEYHOW MAHEAbIO TMOAb-
ckon komnaHum Ecotone (KITE-H LF, 30 r) B
rHé3aax B ABctpum (1 rHe3ao, 3 opaAaHa 3a
ABA roaa), Yewckoin pecriybamke (8 rHésa, 14
OpAaHOB) U BeHrpum (4 rHesaa, 6 OpAaHOB) B
2016 n 2017 rr. It1u OTCAEXKMBaAM B Orpe-
A€AEHHbIE MEPUOADI, OT NTEHLIOB B rHE3A€ (Ha
CaMOM AeAe C Hayaaa MeyeHusl B Bo3pacte
6-8 HeaeAb) A0 31 MapTa cAaeayioLero roaa
(2 kareHAapHLIX roaa). Perucrparops! kpenu-
AMCh Ha CMMHE MTULIbI HAroAODKE PIOK3aKoB,
C NMOMOLULIO 6-MM TECHAOHOBOW A€HTbI B BUAE
ABYX MeTeAb BOKPYI OCHOBAHMsI KPLIALEB, CO-
€AVIHSIBLIMXCS1 CTIepeAn y IpyAvHLL. Perncrpa-
TOpbl pabotaam B cucremax GPS/GSM. GPS-
AOKALMM MTUL, COBPaHHDLIE MO CrELMAALHOM
HacTpoike (OBLIMHO OAHA MO3UUMST (PUKCK-
poBaraCh Kakable 3—6 4acoB), MOCLIAAAMCH C
nomowpto CMC yepe3 MECTHBIX MOOMALHLIX
oneparopos B LieHTP Ecotone B [NoAblue, rae

as well as from Austria since 1960s until
the late 1990s (Probst, Peter, 2009; Probst,
2009). In Hungary, population of this once
a widespread breeder (in 19" century) con-
tinually decreased until 1970s when a po-
pulation minimum of ca 20 breeding pairs
was reached, most of them in southern Da-
nube valley (Bank et al., 2004). Later on,
the breeding population began to recover
slowly and now the breeding population
consists from 35 territorial pairs (30 bree-
ding) in Austria in 2017 (Probst, Pichler,
2017), 116 known breeding pairs in Czech
Republic in 2016 (Bélka, 2017) and 279-
307 breeding (egg-laying) pairs in Hunga-
ry in 2016 (Szelényi, 20106). It seems that
WTSEs from Germany and Poland predomi-
nated in recolonization of the population in
the western and northern part of the Czech
Republic, and that the core Danube popula-
tion was predominant in the recolonization
of southeastern part of the Czech Republic
and eastern Austria and Hungary. Moreo-
ver, ringing data and recent genetic studies
suggest that WISE populations in central
Europe may even have been reestablished
by eagles from North European populati-
ons (Literak et al., 2007, Nemeshazi et al.,
2016). Because there are only limited data
about a dispersion of WISEs from this re-
covered Central European population based
on ringing data and because GPS/GSM tele-
metry is much more powerful tool for spa-
tio-temporal studies than ringing activities,
the aim of our study was to reveal the first
year dispersion of WTE from central Europe
using GPS/GSM telemetry.

WTSEs (pulli) were equipped with telem-
etry loggers (KITE-H LF, 30 g, solar charger,
Ecotone, Poland) in nests in Austria (1 nest,
3 pulli from two years), Czech Republic (8
nests, 14 pulli) and Hungary (4 nests, 6 pul-
li) in 2016 and 2017. Birds were tracked in
defined periods from fledging the nest (in
fact from the date of tagging in age of cca
6-8 weeks) till 31 March of next year (2cy,
calendar year). Loggers were fitted on the
back of birds as a backpack using harness-
es from 6 mm Teflon ribbon encircling the
body by two loops around bases of wings
and joined in front of the breastbone. The
loggers work in systems GPS / GSM. GPS
positions of birds collected according indi-
vidual setting (usually one position fixed per
3—-6 hours) were sent as SMS by local mo-
bile operators to the Ecotone Centre in Po-
land where they were saved and archived.
Coordinates of bird positions were analysed
using GIS with software ArcGIS 10.1 (Esri,
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OHM COXPAHSIAUCL U apXUBUPOBaAUCL. Koop-
AVIHaTbI PACMOAOXKEHMI MTUL oBpabarbiBa-
AuchL ¢ nomouwsto TMIC B nporpamme ArcGIS
10.1 (Esri, Redlands, USA).

AAst KaKAOM NTuLbl (N=23) C nomollbio
MOAYYEHHDIX AQHHLIX MbI MOACYMTLIBAAM 3a-
HsITbIE OOAACTU B MEPMOA >KM3HM OT MTEHLA
A0 31 MapTa CAEAYIOWIEro roAd CO CAEAYIO-
wmmn  Hactporkamm: MCP  (MUHMMAaAbLHbIA
BLIMYKABI MOAMIoH) 95%, KDE (oueHka
nAaoTHocTu siapa) 80% u 50%. Bcero mol no-
Ayunam 42584 rokaumm (ot 1382 a0 2432 ot
OTAEALHLIX ocobeli; meamaHa = 1903). Pas-
mepbl MCP 95% BapbupoBaamch ot 2174 Ao
102980 km? (MeamaHa = 12775). Pasmepni
KDE 80% BapbupoBaauch ot 446 Ao 47802
Km? (meanaHa = 3846). Paamepnl KDE 50%
BapLupoBaanch ot 138 ao 15825 km? (me-
AMaHa = 1288). PaccrosiHMe OT rHe3aa AO
3MMOBKM, TA€ NTMLA oBycTpavBarach 31 siH-
Bapsl, kKorebaamch oT 3 Ao 283 kM (MeanaHa
= 62, n=21 0cobb, ABE MTULILI, yMEPLIME AO
31 siHBapsl, HE BKAIOYAAUCH B AHAAU3).

Mbl TaKKe CrpyrnmnmMpoOBaAM MECTOMOAOKE-
HMST MTUL C PA3HLIM MPOUCXOXKAECHUEM B TPU
Kareropum, OCHOBLIBAsICL Ha reorpacoum LieH-
TpaAbHOM EBporbl, 4To6bl BU3YaAM3MPOBATL
MX pacripeAeseHve. 1: nepBasi rpynna nruu
13 rHE3A B IOro-3araaHon yactm Yewckor pe-
cnybavkm (n=8 ocobelt). 2: BTOpasl rpyrnna
MTUL U3 THE3A B IOrO-BOCTOYHOM yactn Yew-
CKOV pecryBAVKM, BOCTOYHON YacT ABCTpUK
1 3anaaHo yactm Benrpum (n=10 ocobeii). 3:
TPETLs1 FPYMMna NTUL U3 THE3A B LIEHTPAALHOM
M 3amnaaHoi 4Yactsix Benrpum (n=5 ocobeit).
MCP 100% 3aHsTbI NTULIAMM U3 MIEPBOA, BTO-
POt 1 TpeTbeit rpymnmn coctaBua 124.321 km?,
307.716 km*n 53.196 Km? COOTBETCTBEHHO.
Mol OBHAPY>KMAM 3HAYUTEABHLIE MEPEKPDLI-
TUSI TEPPUTOPUIA Y MEPBOM M BTOPOM TPyIr
MTVILL M Yy BTOPOW U TPETLEN Py, B TO BPeEMs]
KaK TEPPUTOPUM, 3aHSTbIE MEPBOM U TPETLEN
TPyMro, He rnepecekaach. Bo Bpems nep-
BOTO FOAQ >KM3HM, BKAIOYAs NEPBYIO 3VMY, Mbl
He OBHapPY>KMAM AAUTEABLHLIX MEPEAETOB Op-
AQHOB 3a MnpeAeAbl Tepputopum LleHTpassHom
EBpornbl, MCKAIOUAsT COCEAHIOI XOPBATUIO AASI
MTUL U3 BTOPOW rpynmbl. B HEKOTOpbIX CAy-
Yasix, MTULbI HA 2-1 KAA€HAAPHDLIN FOA yCTpa-
MBAAMCb HA HOYAEr OYeHb OAM3KO (ropoi B
rnape AeCSITKOB METPOB) C 3aHSITLIMU THE3AAMU
APYIMX Nap OPAAHOB (AM6GO BLICVIKMBAIOLIMMM
KAQAKY, AUGO C MAAEHLKMMM MTEHLIAMM), YTO
6bIA0 OBHapy)keHo ¢ romouwbto GPS/GSM-
TeaemeTpum. MccreroBaHUe pacrnpeseAeHUst
OPAAHOB-GEAOXBOCTOB  AOAKHO — TMOKa3aThb
HaMbOAee BaXKHDLIE C TOUKM 3PEHMST COXPaHe-
HMST BUAA 3TOTO XMIIHMKA B EBporne pervoHsl.

Redlands, USA).

In each bird (n=23 individuals), we calcu-
lated from all obtained fixes the areas oc-
cupied from the fledging till 31 March of
next year as 95% MCP (minimum convex
polygon), 80% KDE (Kernel density esti-
mate) and 50% KDE. Totally we obtained
42584 fixes (from 1382 to 2432 in individu-
al birds; median = 1903). Sizes of MCP 95%
were from 2174 to 102980 km? (median =
12775). Sizes of KDE 80% were from 446 to
47802 km? (median = 3846). Sizes of KDE
50% were from 138 to 15825 (median =
1288). Distances from nest to the wintering
ground as the place where the bird roosted
on 31 January were from 3 to 283 km (me-
dian 62, n=21 individuals, two birds that
died before 31 January were excluded from
the analysis).

We also grouped locations of birds of dif-
ferent origin into three categories on the
basis central European geography scale to
visualize their dispersion: 1. the first group
of birds from nests in southwestern part of
the Czech Republic (n=8 individuals), 2. the
second group of birds from nests in south-
eastern part of the Czech Republic and east-
ern part of Austria and from western part
of Hungary (n=10 individuals), 3. the third
group of birds from nests in central and
eastern parts of Hungary (n=5 individuals).
MCP 100% occupied by the birds from first,
second and third groups were 124 321 km?,
307 716 km?, 53 196 km?, respectively.
We found great overlaps of ocuppied areas
between the first and second bird groups
and between the second and third groups,
whereas no overlaps between areas occu-
pied by the first and third groups. During
the first year of life including the first winter,
we did not prove any long trip of eagles out
of the territory of central Europe except for
neighboring Croatia in birds of the second
group. On several occasions, night roos-
ting of 2™ cy birds in a very close vicinity
(sometimes only several tens of metres) to
occupied nests of other WTSE pairs (either
incubating a clutch or with small chicks) was
found due to GPS/GSM telemetry.The stu-
dy of dispersion in WTSEs should reveal the
most important sites of conservation con-
cerns of this raptor in Europe.



