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[TTMUbl  AEMOHCTPUPYIOT WMPOKUI  CHEKTP
CTparternini MUrpaumm He TOALKO MEXKAY BMAA-
MM, HO OCOBEHHO B MPEAEAAX OAHOTO BUAA.
[TonyAsiuMM MOryT MUrpUpOBAaTL Ha onpeae-
A€HHbIE TEPPUTOPUM BHE CE€30HAa Pa3MHOXKe-
HMsI, HO TaIOKE M BHYTPU MOMYASILMIA MOTYT
ObITb PA3AMUMSI MEXKAY MHAMBMAYYMaMu. Mo-
AOAbLIE, HEOILITHLIE MTULILI MOTYT MATU Pas-
HLIMM TYTSIMU, TOCEWATL PA3HLIE MECTa BO
BPEMSI CBOEro rOAOBOTO LIMKAA MO-Pa3HOMY
MO CPABHEHMIO CO B3POCALIMM MTMUamu. B
CBOIO OYepeAb, B Ipyrrnax B3POCAbLIX MTULL
MOXXET CYLIeCTBOBATL PAa3AEAEHUE MEXKAY
MOAaMM, B pPe3yAbTaTe YEro camubl M CaMKM
MUTPUPYIOT Ha pasHble TEPPUTOPUM, UAU
yaue, B pa3HoOe Bpemsl.

Hemeukune ckonbl (Pandion haliaetus), kak
roAaraA¥, MUIpPUPOBaAM B cCTpaHbl Adpu-
M K tory ot Caxapul. Tem He meHee, GOAL-
Wwast YaCTb MHOMMX BO3BPATOB KOAEL ObiAa OT
IOHLIX MTUL, a B3POCALIE HE 6bl/\l/l NMOMEYEHDLI
TpaHcmutTepamu. B teyenne 1995-2011 rr.
Mbl MOMETUAU CITYTHUKOBLIMU TPAHCMUTTE-
pamy, paboTtalowyMmM A0 BOCLMM A€T, 28
B3POCALIX CKOIN B CEBEPO-BOCTO4YHON [ep-
MaHuM. B 1995 r. GbIAM UCMOAL3OBAHBI CEMD
MUKPOBOAHOBLIX TPAHCMUTTEPOB KOMIIAHA
Microwave Telemetry Inc. (CILUA). Bpems
JKM3HM 3TUX TPAHCMUTTEPOB COCTABASIAO
MaKCMMYM OAMH TOA, OHM ObIAM 3arporpam-
MUPOBAHLI Ha OTIMPAaBKY AAHHLIX BCEro Ha
HECKOABLKO YaCOB C MHTEPBAAOM B HECKOAL-

Birds show a wide variety of migration strat-
egies, not only between species, but espe-
cially also within species. Populations might
migrate to specific sites outside of the
breeding season, but also within popula-
tions there may be differences between in-
dividuals. Young, unexperienced birds may
take different routes, visit different sites and
time their annual cycle differently compared
to adults. In turn, within groups of adult
birds, there may be a division between the
sexes whereby males and females migrate
to different sites or, more commonly, at dif-
ferent times.

German Ospreys (Pandion haliaetus) were
thought to migrate to sub-Saharan Africa.
However, most of the many ring recov-
eries were from juvenile birds, and adults
had never been satellite-tracked. During
1995-2011 we marked 28 adult Ospreys
in NE-Germany with satellite tags working
up to eight years. In 1995 seven battery
powered PTTs were used from Microwave
Telemetry Inc. (USA). The lifetime of these
transmitters was for a maximum of one year
when programmed for only a few hours at
intervals of several days. In the following
years up to 2005 35g solar-powered PTTs
also made by Microwave Telemetry, Inc.
(USA) were deployed which were also lo-
cated by Argos using the Doppler phenom-
enon. The addition of a high efficiency solar
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Marepuarbl KOH(hbepeHLMt

KO AHeli. B nocaeaytowmme roast (a0 2005 r.)
Ha cKorax ObiAv pasBEPHYTLI 35-rpaMmMoBbie
TpaHcmutTepsl (PTT), co3AaHHbIE KOMMAHWEN
Microwave Telemetry, Inc. (CLUA), koTopbie
pabotaam B cucteme Argos, UCMOAbL3YIOLEN
achpekt Aonaepa. 3tn PTT yke vmean Bbl-
COKO(P(PEKTMBHbIE AUTUEBLIE Gatapen, B
pe3yAbTare Yero NPOAOAXKUTEALHOCTL CAY K-
6bl 3TMX TPAHCMUTTEPOB ObIAA HECKOALKO
A€T, HO AOKauMM ObiAM BCE elé HETOYHLIMM
M HEPETYASIPHLIMU AASI QaHaAM3A MEPEABMKE-
HWUI NTUL B MEAKOM MacliTabe.

C 2006 r. 6biAM UCMOAb30BaHbl 30-rpam-
MOBbI€ TPAHCMUTTEPDLI C COAHEYHDLIMM MaHe-
AsiMm, paboTtatowme B cucteme Argos ¢ GPS-
MO3MLIMOHMPOBAHMEM, KOTOPbLIE NMepeAaBan
HE TOALKO KOOPAMHATbI AOKALMM, HO U TaloKe
AaHHbIE O BbICOTaxX, HaMpPaBAEHMM U CKOPO-
CTU MOAETA. DTUM TpaHCMUTTEPaMM ObIAU
rnomeueHsl 17 ckon. KoAnyectBo Aokaumii ot
3TUX TPAHCMUTTEPOB BO MHOTOM 3aBUCUT OT
TOrO, HACKOABKO XOPOLWIO 3apsKeHbl UX Ba-
Tapen. [MOCKOALKY CKOMbI OBLIYHO CUASIT Ha
BEPXYLIKAX AE€PEBLEB MAM MayTax M MHOrO
AETAIOT, TPAHCMUTTEPDLI OOLIYHO BLIAM AOCTa-
TOYHO 3aPSKEHDLI U 3arChIBAAM MOAOYKEHMSI
C 4acoBbIM MHTEpPBaAOM Meskay 4:00 n 21:00
MO MECTHOMY BPEMEHM.

Mbl MOAYYMAM AaHHBIE OT 8 ckon (13 nTuu/
A€T) ¢ AoKaumsimm B cucteme ARGOS v ot 17
nt1u ¢ AaHHLIMU GPS-Aokaumii (33 nituu/AerT,
OAHA MTULIA OTCAEKMBAAACh BOCEMD AET MOA-
psia). B aToM AokAaae Mbl OpUEHTUMPYEMCs
Ha MEpPBLI TOA OTCAEKMBAHMSI MTULLL. AAsi
MEAKOMACIUTAGHDLIX AHAAM30B B OTHOLWIEHMU
nporpecca MurpaumMm u pasmepoB MHAUBU-
AYaALHLIX y4yacTkoB (home range) mbl opu-
EHTUPYEMCs1 Ha BoAee TOYHDIE M YacTo 3a-
nucoiBaemble AaHHble GPS TpaHCcMUTTEpPOB,
ncrnoAbsyembix ¢ 20006 r.

Ckornbl  MUrpUpOBaAM MO WIMPOKOMY
(PpOHTY Ha 1Or K CBOMM MecCTam 3MMOBKM,
KOTOpPble B OCHOBHOM PACIMOAOXEHLI B 3a-
naaHon yact Acppukum K tory ot Caxapbl, HO
TPY camua MPOBOAMAM HErHE3AOBOWM CE30H
Ha [MupeHenickom noAyoctpose. DLOAbLMH-
CTBO MTUL TPOBOASIT CE30H PAa3MHOXKEHMsI
B Cenerambum u 'BuHee-bucay, HO HEKOTO-
[pble CKOMbI MUTPUPOBAAUM HAa BOCTOK K O3epy
Aarao B ceBepHoi Yactm KamepyHa.

MurpaumoHHble MyTH, MO KOTOPLIM CAe-
AOBaAM CKoOMbl Mo Tepputopun EBponsl,
OCOBEHHO OCEHDIO, Ka3aAMChb HaMHOro 60-
A€€e MPsIMBLIMKU 1 BOAEE HATMPABAEHHBLIMM MO
CPABHEHMIO C MUIPALMOHHBLIMU MYTSIMU B
Adppuke. ITa KapTMHA ObiAA CBsI3aHa C Be-
TPOBLIMU YCAOBUSIMU, B PEe3yAbTaTE€ KOTOPLIX
NTULbl APENIOBAAM C BETPaMM, KOTAA OHM
nepecekaan Caxapy, a 3aTeM KOMIEHCU-

array freed the transmitter from the lifetime
limitations imposed by a primary lithium
battery. The lifespan of these transmitters
was several years and with sufficient charge
of the batteries thousands of locations could
be recorded in total, but the fixes were still
too inaccurate and irregular for the analysis
of small-scale movements.

Since 2006, 30g solar Argos transmitters
with GPS positioning have been used, which
also transmitted data on flight altitudes, di-
rection and speed, but Argos locations were
also obtained from these tags. A total of 17
individuals were equipped with these tags.
The number of fixes for these tags largely
depended on how well the batteries were
charged. Since ospreys usually sit on tree-
tops or masts and flee a lot, the transmit-
ters were usually sufficiently charged and
recorded positions with an hourly interval
between 4am and 9pm local time.

We obtained data of 8 individuals with
ARGOS data, totalling 13 bird years and
GPS data of 17 individuals, totalling 33 bird
years (one individual being tracked for eight
consecutive years). In this paper, we focus
on the first year a bird was tracked only. For
fine scale analyses on migration progression
and home range sizes, we focused on the
more accurate and frequently recorded GPS
data of transmitters used since 2006.

Ospreys migrated over a broad front
southward to their non-breeding grounds,
which were mainly located throughout
western sub-Saharan Africa, but three
males spend the non-breeding season on
the Iberian Peninsula. Most birds spend the
non-breeding season at the coast of the
Senegambia and Guinea-Bissau, but some
individuals migrated as far east as Lake Lag-
do in northern Cameroon

The migratory paths followed by Ospreys
while in Europe, especially in autumn,
seemed much straighter and more direc-
tional compared to the migratory paths fol-
lowed in Africa. This pattern was related to
wind conditions, whereby individuals drift-
ed with winds as they crossed the Sahara,
then compensated as they approached their
winter destination, causing a more diffuse
pattern in migratory paths. Consequently,
individuals were fairly consistent in their use
of routes between years in Europe, but not
in Africa.

We investigated the difference in migra-
tion strategies of male versus female Os-
preys. Males started their autumn migra-
tion at the very end of the breeding season
when the young have left, whereas females
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POBaAM BPEMsi, KOTAA OHU MPUOAMIKAAMCH K
MECTy 3MMOBKM, MOKasbiBasi 6oaee Ancpcpys-
HYIO KaPTUMHY Ha MUTPAaLMOHHBIX MyTsiX. Cae-
AOBATEALHO, CKOMbI GLIAM AOBOABLHO MOCAE-
AOBATEALHLI B MCMOAL3OBAHMM MAPLIPYTOB B
pasHbie roaul B EBpone, Ho He B Adpuike.

Mbl MCCAEAOBAAM PA3HULLY B MUIPALIMOH-
HDLIX CTPATErmsix CAMLIOB M CamMoK ckor. Cam-
Lbl HAYMHAAM OCEHHIOIO MUMPALIMIO B CAMOM
KOHLIE ce30Ha pa3smMHo)keHusi. Koraa pas-
MHOXXeHME OLIAO HeyCMeWHbIM, CAMKM To-
KMAQAM MECTa PA3MHOMKEHMsI Y)Ke B KOHLE
mioHsi. HanpoTvB, Bpemsi HaYaAa murpaumm
BECHOW MOKA3aA0 HE3HAYUTEALHBIE PA3AMYMST
y ckon o6oux noroB. OAHAKO, B TO BPeMsI
KaK CaMLIbI MOKA3aAM HE3HAYUTEALHDIE U3ME-
HEHMsI BO BPEMEHU MPUOLITUSI HA MECTa pPas-
MHOXXEHMs, Bpemsl MpuObLITUS CaMOK ObIAO
6oaee pasAMUHLIM. PasHuua MeXKAy rMoAamu
B pasHMUE AAT NMPubLITUSI, BO3MOXHO, O0y-
CAOBAE€HA CTPEMAEHMEM CAMLIOB MPUOLITL B
MeCTa PasMHOXEHUsI B 6OAee paHHME Cpo-
KM, 4TOOLI HAWTM U 3aWUTUTL Hamboaee BLI-
COKOKAYECTBEHHDLIE THE3AOBLIE TEPPUTOPUN.

MHTEepecHO, 4YTO camubl, KOTOpPbLIE MMU-
TPUPOBaAM HA KOPOTKME PACCTOSIHUSI AO
[MMpeHEeNCcKoro MOAYOCTPOBA, MOKPLIBAAM
HaMOOABLIME PACCTOSIHUSI KaK B FHE3AOBOW,
TaK M BO BHETHE3AOBOM Mnepuoabl. Camku
MOKPLIBAAU AMIIL HEOOABLIME PACCTOSIHWSI B
TEYEHME CEe30HA PA3MHOYKEHMSI, HO BOAbLLIME
BO BHETHE3AOBOM MEPMOA (M BO BPEMSI MU-
rpaumm), TOTAA KaK Y CAMLIOB MAKCUMAAbHbBIE
AVICTAHLIMK NEPEMEILEHN ObIAM XapaKTEPHbI
AASI MECT PA3MHOMKEHMSI, HESKEAM AASI MECT
3MMOBKM M MUTPALIVIN.

typically commenced migration much ear-
lier, long before the young became inde-
pendent. When breeding failed, females left
breeding sites as early as late June. In con-
trast, the timing of the onset of spring mi-
gration showed little variation in either sex.
However, while males showed little varia-
tion in arrival time on the breeding grounds,
female arrival times were more variable.
The difference between the sexes in the
variance in arrival dates is perhaps due to
the pressure on males to arrive at breeding
places early in order to find and defend a
high-quality breeding territory.

Interestingly, males that migrated
short-distances to the Iberian Peninsula,
accumulated the largest distances on both
the breeding and non-breeding grounds.
Females covered only little distances
during the breeding season, but more on
the non-breeding grounds (and during mi-
gration), whereas in long-distance males,
movements accumulated to greater dis-
tances in the breeding grounds instead of
the non-breeding grounds.

IMapa cxon (Pandion haliaetus). ®@oro M. babyukuHa.

Pair of the Osprey (Pandion haliaetus).
Photo by M. Babushkin.




