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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 (Bělka, Horal, 2009) 

Àâñòрèя, Чåшñêая рåñïублèêа è Âåнгрèя 
раñïîлîжåнû â Цåнòральнîé Åâрîïå, гдå 
îрлан-бåлîõâîñò (Haliaeetus albicilla) бûл 
îднèм èç наèбîлåå ÷аñòî âñòрå÷аюùèõñя 
âèдîâ â XIX âåêå, ñ дîñòаòî÷нûм êîлè÷å-
ñòâîм раçмнîжаюùèõñя ïар è çèмуюùèõ 
îñîбåé. Иç-çа èçмåнåнèé â ландшафòå, 
ïрямîгî ïрåñлåдîâанèя è раçâèòèя ñåль-
ñêîгî õîçяéñòâа, ïîïуляцèя îрлана рåçêî 
ñîêраòèлаñь â XX âåêå. Âèд ïîлнîñòью ïå-
рåñòал раçмнîжаòьñя â Чåшñêîé рåñïублè-
êå ïî êраéнåé мåрå ñ 1920-õ è дî 1970-õ 
èлè дажå 1980-õ гг. (Bělka, Horal, 2009), а 
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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 19th 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 (Bělka, 2017) and 279–
307 breeding (egg-laying) pairs in Hunga-
ry in 2016 (Szelényi, 2016). 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 WTSE populations in central 
Europe may even have been reestablished 
by eagles from North European populati-
ons (Literák et al., 2007, Nemesházi et al., 
2016). Because there are only limited data 
about a dispersion of WTSEs 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, 

òаêжå â Àâñòрèè ñ 1960-õ дî ïîçднèõ 1990-õ гг. 
(Probst, Peter, 2009; Probst, 2009). Â Âåн-
грèè ïîïуляцèя эòîгî ранåå шèрîêî раñ-
ïрîñòранённîгî, раçмнîжаюùåгîñя âèда 
(â XIX âåêå) ïîñòåïåннî умåньшалаñь дî 
1970-õ гг., êîгда бûл дîñòèгнуò мèнèмум 
– 20 раçмнîжаюùèõñя ïар â южнîé ÷а-
ñòè дîлèнû рåêè Äунаé (Bank et al., 2004). 
Äалåå, раçмнîжаюùаяñя ïîïуляцèя ñòала 
мåдлåннî âîññòанаâлèâаòьñя è òåïåрь ñî-
ñòîèò èç 35 òåррèòîрèальнûõ ïар (èç нèõ 30 
раçмнîжаюòñя) â Àâñòрèè â 2017 г. (Probst, 
Pichler, 2017), 116 èçâåñòнûõ раçмнîжаю-
ùèõñя ïар â Чåшñêîé рåñïублèêå â 2016 г. 
(Bělka, 2017) è 279–307 раçмнîжаюùèõñя 
ïар â Âåнгрèè â 2016 (Szelényi, 2016). Ïî-
õîжå, ÷òî îрланû èç Гåрманèè è Ïîльшè 
çанèмалè âåдуùую рîль â рåêîлîнèçацèè 
òåррèòîрèè â çаïаднîé è ñåâåрнîé ÷аñòяõ 
Чåшñêîé Рåñïублèêè, è ÷òî îñнîâная ду-
наéñêая ïîïуляцèя бûла âåдуùåé â рåêî-
лîнèçацèè югî-âîñòî÷нîé ÷аñòè Чåшñêîé 
рåñïублèêè è âîñòîêа Àâñòрèè è Âåнгрèè. 
Бîлåå òîгî, даннûå êîльцåâанèя è нåдаâнèå 
гåнåòè÷åñêèå èññлåдîâанèя ïрåдïîлагаюò, 
÷òî ïîïуляцèè îрлана â Цåнòральнîé Åâрî-
ïå мîглè âîññòанîâèòьñя çа ñ÷ёò ïòèц èç ñå-
âåрî-åâрîïåéñêèõ ïîïуляцèé (Literák et al., 
2007, Nemesházi et al., 2016). Ïîñêîльêу 
даннûå î раñïрåдåлåнèè îрланîâ èç эòîé 
âîññòанîâлåннîé цåнòральнî-åâрîïåéñêîé 
ïîïуляцèè îгранè÷åнû, è ïîñêîльêу GPS/
GSM-òåлåмåòрèя яâляåòñя бîлåå мîùнûм 
èнñòрумåнòîм ïрîñòранñòâåннî-âрåмåн-
нûõ èññлåдîâанèé, ÷åм êîльцåâанèå, цåлью 
нашåгî èññлåдîâанèя бûлî èçу÷èòь раñïрå-
дåлåнèå îрланîâ èç Цåнòральнîé Åâрîïû, 
èñïîльçуя GPS/GSM-òåлåмåòрèю.

Орланû (ïòåнцû) бûлè ïîмå÷åнû рåгè-
ñòраòîрамè c ñîлнå÷нîé ïанåлью ïîль-
ñêîé êîмïанèè Ecotone (KITE-H LF, 30 г) â 
гнёçдаõ â Àâñòрèè (1 гнåçдî, 3 îрлана çа 
дâа гîда), Чåшñêîé рåñïублèêå (8 гнёçд, 14 
îрланîâ) è Âåнгрèè (4 гнåçда, 6 îрланîâ) â 
2016 è 2017 гг. Ïòèц îòñлåжèâалè â îïрå-
дåлённûå ïåрèîдû, îò ïòåнцîâ â гнåçдå (на 
ñамîм дåлå ñ на÷ала мå÷åнèя â âîçраñòå 
6–8 нåдåль) дî 31 марòа ñлåдуюùåгî гîда 
(2 êалåндарнûõ гîда). Рåгèñòраòîрû êрåïè-
лèñь на ñïèнå ïòèцû наïîдîбèå рюêçаêîâ, 
ñ ïîмîùью 6-мм òåфлîнîâîé лåнòû â âèдå 
дâуõ ïåòåль âîêруг îñнîâанèя êрûльåâ, ñî-
åдèняâшèõñя ñïåрåдè у грудèнû. Рåгèñòра-
òîрû рабîòалè â ñèñòåмаõ GPS/GSM. GPS-
лîêацèè ïòèц, ñîбраннûå ïî ñïåцèальнîé 
наñòрîéêå (îбû÷нî îдна ïîçèцèя фèêñè-
рîâалаñь êаждûå 3–6 ÷аñîâ), ïîñûлалèñь ñ 
ïîмîùью ÑМÑ ÷åрåç мåñòнûõ мîбèльнûõ 
îïåраòîрîâ â цåнòр Ecotone â Ïîльшå, гдå 
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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 km2 (median = 
12775). Sizes of KDE 80% were from 446 to 
47802 km2 (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 km2, 
307 716 km2, 53 196 km2, 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 2nd 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.

îнè ñîõранялèñь è арõèâèрîâалèñь. Кîîр-
дèнаòû раñïîлîжåнèé ïòèц îбрабаòûâа-
лèñь ñ ïîмîùью ГИÑ â ïрîграммå ArcGIS 
10.1 (Esri, Redlands, USA). 

Äля êаждîé ïòèцû (n=23) ñ ïîмîùью 
ïîлу÷åннûõ даннûõ мû ïîдñ÷èòûâалè çа-
няòûå îблаñòè â ïåрèîд жèçнè îò ïòåнца 
дî 31 марòа ñлåдуюùåгî гîда ñî ñлåдую-
ùèмè наñòрîéêамè: МÑР (мèнèмальнûé 
âûïуêлûé ïîлèгîн) 95%, KDE (îцåнêа 
ïлîòнîñòè ядра) 80% è 50%. Âñåгî мû ïî-
лу÷èлè 42584 лîêацèè (îò 1382 дî 2432 îò 
îòдåльнûõ îñîбåé; мåдèана = 1903). Раç-
мåрû МÑР 95% âарьèрîâалèñь îò 2174 дî 
102980 êм2 (мåдèана = 12775). Раçмåрû 
KDE 80% âарьèрîâалèñь îò 446 дî 47802 
êм2 (мåдèана = 3846). Раçмåрû KDE 50% 
âарьèрîâалèñь îò 138 дî 15825 êм2 (мå-
дèана = 1288). Раññòîянèå îò гнåçда дî 
çèмîâêè, гдå ïòèца îбуñòраèâалаñь 31 ян-
âаря, êîлåбалèñь îò 3 дî 283 êм (мåдèана 
= 62, n=21 îñîбь, дâå ïòèцû, умåршèå дî 
31 янâаря, нå âêлю÷алèñь â аналèç). 

Мû òаêжå ñгруïïèрîâалè мåñòîïîлîжå-
нèя ïòèц ñ раçнûм ïрîèñõîждåнèåм â òрè 
êаòåгîрèè, îñнîâûâаяñь на гåîграфèè Цåн-
òральнîé Åâрîïû, ÷òîбû âèçуалèçèрîâаòь 
èõ раñïрåдåлåнèå. 1: ïåрâая груïïа ïòèц 
èç гнёçд â югî-çаïаднîé ÷аñòè Чåшñêîé рå-
ñïублèêè (n=8 îñîбåé). 2: âòîрая груïïа 
ïòèц èç гнёçд â югî-âîñòî÷нîé ÷аñòè Чåш-
ñêîé рåñïублèêè, âîñòî÷нîé ÷аñòè Àâñòрèè 
è çаïаднîé ÷аñòè Âåнгрèè (n=10 îñîбåé). 3: 
òрåòья груïïа ïòèц èç гнёçд â цåнòральнîé 
è çаïаднîé ÷аñòяõ Âåнгрèè (n=5 îñîбåé). 
МÑР 100% çаняòûé ïòèцамè èç ïåрâîé, âòî-
рîé è òрåòьåé груïï ñîñòаâèл 124.321 êм2, 
307.716 êм2 è 53.196 êм2 ñîîòâåòñòâåннî. 
Мû îбнаружèлè çна÷èòåльнûå ïåрåêрû-
òèя òåррèòîрèé у ïåрâîé è âòîрîé груïï 
ïòèц è у âòîрîé è òрåòьåé груïï, â òî âрåмя 
êаê òåррèòîрèè, çаняòûå ïåрâîé è òрåòьåé 
груïïîé, нå ïåрåñåêалèñь. Âî âрåмя ïåр-
âîгî гîда жèçнè, âêлю÷ая ïåрâую çèму, мû 
нå îбнаружèлè длèòåльнûõ ïåрåлёòîâ îр-
ланîâ çа ïрåдåлû òåррèòîрèè Цåнòральнîé 
Åâрîïû, èñêлю÷ая ñîñåднюю Хîрâаòèю для 
ïòèц èç âòîрîé груïïû. Â нåêîòîрûõ ñлу-
÷аяõ, ïòèцû на 2-é êалåндарнûé гîд уñòра-
èâалèñь на нî÷лåг î÷åнь блèçêî (ïîрîé â 
ïарå дåñяòêîâ мåòрîâ) ñ çаняòûмè гнёçдамè 
другèõ ïар îрланîâ (лèбî âûñèжèâаюùèмè 
êладêу, лèбî ñ малåньêèмè ïòåнцамè), ÷òî 
бûлî îбнаружåнî ñ ïîмîùью GPS/GSM-
òåлåмåòрèè. Иññлåдîâанèå раñïрåдåлåнèя 
îрланîâ-бåлîõâîñòîâ дîлжнî ïîêаçаòь 
наèбîлåå âажнûå ñ òî÷êè çрåнèя ñîõранå-
нèя âèда эòîгî õèùнèêа â Åâрîïå рåгèîнû.


