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[ToA Murpaumeit NoHMMaloT aaanTUBHOE re-
pemelleHne ocobel Kak BO BPEMEHU TaK U
B MPOCTPAHCTBE OOYCAOBAEHHOE PABAMUMSI-
MW B HaAMUYMU U/VIAU KAyecTBEe PEeCYpPCOB U
KOTOPOE SIBASIETCSI MOAE3HLIM AASI OpPraHm3-
MOB, TaK KaK MO3BOASIET OCBaMBAaTh Pa3sAUY-
HbIE MECTOOOMTAHMSI AAsI BLDKMBAHMST M BOC-
MPOU3BOACTBA. [TOHMMAaHME MUIrPALMOHHDLIX
CTpaTtermi 3To BOKHENLNIM acrneKkT U3yyeHust
CTPYKTYpbLl 3KOCUMCTEM UM KOHpUrypaumm
SKOAOTUYECKUX CeTel, KOTOPLIA MOXKET Mo-
TpeboBath paspaboTKM COOTBETCTBYIOLIMX
MPUPOACOXPAHHLIX MEPOMPUSITUIA U MAAHOB
meHemkmeHTa. C 2015 no 2017 rr. Mol us-
y4aAn OCeHHue murpaumm ckombl (Pandion
haliaetus) Haceasiowelr AapBUMHCKUIA TroCy-
AAPCTBEHHDLIM  MPUPOAHDLI  BUOChEPHDIN
3aroBeAHMK (pacrioAoxkeH Ha Gepery Pol-
OMHCKOro BoAOXpaHMAMwAa B 50 KM (oykHee
ropoaa Yepenoeeu, CeBepo-3anaa Poccun)
M €ro OKPEeCTHOCTM (BKAIOYasi robepexxne
OHexkckoro o3epa). buino nomeyeHo 4 cko-
nol M3 4 pasHbIX rHe3A. ABa Aorrepa 6biav
YCTAHOBAEHLI Ha B3POCALIX MTULL U elle ABa
Ha nreHUoB Bo3pactom 40-45 anenn. GPS/
GSM-aeTanrorepnl Becom 25 1! doukempo-
BaAMCb Ha CMMHE MTULL MPU romouwm Tedp-
AOHOBbLIX A€HT MO MNPUHLMITY «PrOK3aKar.
MecTonoAoskeHMe NTML €XXEAHEBHO OTCAe-
SKMBaAOCL (N=478 AHeW), VHTEpBaA B3SITUSI
KOOpAMHAT — 1 pas B Yac B CBETAOE BpeMsl
CYTOK (0bl1ee KOAMYECTBO AoKaumi — 5565).

CKkombl  HaYaAM OCEHHIOK MUrpaumio B
KOHLIe aBrycra (CpeaHsist aara = 206 aBry-
CTa, AManasoH = 6 aerycra — 3 ceHTsopsi),

' http://www.aquila-it.pl/en/research-support/gps-gsm-dataloggers

Migration is defined as the adaptive move-
ment of individuals depending on resourc-
es that vary in availability or quality in both
time and space and that benefit organisms
through the exploitation of different loca-
tions for survival and reproduction. Under-
standing migration strategies is an essential
ingredient to study the structure of ecosys-
tems and the stability of the architecture of
ecological networks, which may challenge
conservation efforts and management
plans. From 2015 to 2017 we studied the
autumn migration of North-West Russian
ospreys (Pandion haliaetus) inhabiting the
Darwin State Natural Biosphere Reserve (lo-
cated on the coast of the Rybinsk Reservoir
at 50 Km south from the city Cherepovets,
North-West Russia) and its surroundings
(including areas of the Onega lake). We
marked 4 ospreys from 4 different nest
sites. Two loggers were installed on adult
birds and the other two on juveniles aged
40-45 days. Individuals were fitted with a
Teflon ribbon backpack harness that carried
25 g GPS/GSM-dataloggers’. Ospreys were
continuously and individually tracked on a
daily basis (n=478 sessions), collecting one
location every hour (total number of loca-
tions = 5565), from sunrise to sunset.

Birds started the autumn migration at the
end of August (mean = 26th of August,
range = 6™ of August — 3 of September),
travelling the long mean total distance
(+SD) of 6258.36+1705.27 km (range =
4563.24-8056.86 km), and a mean (+SD)
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CpeAHee MpOoMAEHHOEe PACCTOsSIHME AO MeCT
3UMOBKM (£SD) — 6258.36+1705.27 km
(avanazoH = 4563.24-8056.86 km) wu
cpeaHee (+SD) npsimoe pacCTosiHMe AO
rHe3pa — 5149.14+2133.98 km (AmanasoH
= 2963.35-7981.58 km). Dboabwasi yacrtb
MUIPALMOHHDBIX MAapWpPYTOB ObIAA OpUEH-
TMPOBAHA BAOAL HarpasAeHusi 3-10-3, urto
YKa3bIBaeT Ha HAAMYME BLIPOKEHHOM Harpas-
AeHHocTM murpaumm. Ckorbl, obuTtaloume B
VICCAEAYEMOM PErmoHe, Takke Kak U MTULbI
M3 SctoHuu, BoctoyHoli u LleHTpaabHOM
duHAsiHAMM  (Vali, Sellis, 2016; Saurola et
al., 2013) npoBOASIT 3MMy B BOCTOYHOW, LIeH-
TPaALHOWM U toro-3anaaHon Adpuke (Ervnert,
IOHbI CyaaH, AHroaa). Bo Bpemsi oceH-
HeW MUrpaumMy Hawu NTULLI HE MepeceKkasu
CpeanzeMHOe MOpe B LIEHTPAALHOM 4acTy,
OAHAKO, ABE CKOIbl, MPOAETEB MOAYOCTPOB
Manasi Asusl, ABuraanch B Mapaumab yepes
o. Kunp, a ABe Apyrmx AeTeAm BAOAbL BOCTOY-
Horo nobepexns CPeAM3EMHOTO MOPsI, AO-
crurasi CyaLKOro KaHaaa.

Hamu 6biAv 06Hapy>KeHbI HEKOTOPLIE Pa3-
AVUMSI B CTpPATErvsIX MUrpaumu, CBsiI3aHHbLIE
C MOAOM M BO3PACTOM MTUU. Tak, camku u
MOAOABIE MTULIbI MEPEMELAANCL HA Boaee
KOPOTKME MMUIPALIMOHHLIE PACCTOSIHUSI, YEM
camubl M B3POCAble 0cobu. Mol Takke obHa-
PY)XMAM  MHAMBMAYaAbHbIE OCOBEHHOCTU B
MUIPALUMOHHLIX MOAEASIX TMOBEA€HMsS MTULL.
K npumepy, HeKkoTopble MTULLI NMepemella-
AVICb HA 6oAEE KOPOTKME OBLME PACCTOSIHUS
(5054,21 km), yem apyrue (7349,13 km), HO
NPV 3TOM PACCTOSIHME AO THE3Aa BLIAO CXO-
kM. To ecTb, B TO Bpemsi Kak HeKoTopble
CKOTMbI BO BPEMSI MUIPALIMM AETEAU MO BoAee
MPSIMbIM  TPAEKTOPUSIM, APYIME CA€AOBaAU
6oAee M3BUAUCTLIMU TPAEKTOPMSIMU ABMKE-
Husl. Hamy GbIA OTMEYEH BLICOKMI YPOBEHD
VM3MEHYMBOCTY MMWIPALMOHHLIX MapameTpoB
MEXAY PasHbLIMM OCOBSIMM, YTO FOBOPUT O
TOM, YTO CKOIbl AOAXKHBI MOCTOSIHHO TMOA-
CTpaumBaTh CBO€ MUIPAaLIMOHHOE MOBEAEHNE B
3aBMCMMOCTM OT PA3AMYHLIX BHEWIHUX U BHY-
TPEHHMX (PaKTOPOB.

Mbl BbLISIBUAM HECKOALKO PaliOHOB OCTa-
HOBOK BAOAL MWIPALMOHHLIX TMyTel CKorl,
ot 1 Ao 3. B 3TMx paitoHax, CKOrbl OCTaHAaB-
AMBAAMCbL Ha PAsAMYHLI MEPUOA BpEMEHM
(M+SD=40.75+31.58 aHeii, AvanaszoH = 20—
87 aHen). No cpaBHEHUIO CO BCEM MepPUO-
AOM MUIPaLIMM, BPEMSI OCTAHOBOK, COCTaBASI-
AO HEDOALLIYIO AOAIO, B CpeaHeM Bcero 15%,
OT OBIIErO KOAUYECTBA AHEN MUrpaLmMu. ITO
YKasblBaeT Ha TO, YTO BO BPEMsI MUrpaummu
MTMLbLI MOTYT OAHOBPEMEHHO MCCAEAOBATb
TEPPUTOPUIO. BEPOSITHO CKOMbI OOBLEAVHSTIOT
MOVICKOBbIE MOAETLI M OXOTY Ha PbIGYy BAOADL

net distance of 5149.14+2133.98 km
(range = 2963.35-7981.58 km). Most mi-
gration trajectories were oriented along a
W-S-W direction, indicating a marked di-
rectionality. The ospreys inhabiting the in-
vestigated region, as well as the birds from
Estonia, Eastern and Central Finland (Vali,
Sellis, 2016, Saurola et al., 2013) spend the
winter in the eastern, central and south-
western Africa (Egypt, South Sudan, Ango-
la). During the autumn migration, our birds
did not cross the Mediterranean Sea in its
central part, however, two ospreys flew
over the Asia Minor peninsula, then moved
to Israel through Cyprus, and the other two
flew along the eastern coast of the Mediter-
ranean Sea, reaching the Suez channel.

We found some differences in migration
strategies related to the sex and age of in-
dividuals, with females and juveniles travel-
ling shorter migratory distances than males
and adults. We also found other differences
in migration patterns related to individu-
als. For example, some ospreys travelled
shorter total distances (e.g. 5054.21 km)
than others (e.g. 7349.13 km) but over a
similar distance to the nest. That is, while
some ospreys described straighter trajecto-
ries during migration, others followed more
tortuous movement paths. We observed
a high variability within individuals which
suggests that ospreys need to continuously
adjust their migratory movement behavior
according to different environmental cues
and internal factors.

We identified several stop-over areas
along osprey migration routes, ranging
from 1 to 3. In these stop-over areas, os-
preys stayed a variable time period (M+SD
= 40.75 days + 31.58 days, range = 20-87).
Compared to the whole migration period,
the stopover time comprised a small pro-
portion, on average only 15%, of the num-
ber of days on migration.

This indicates that, while ospreys are
travelling, they are able to simultaneously
explore the areas. Our results support pre-
vious studies highlighting that birds used
the fly-and-forage migration strategy. That
is, ospreys probably combine search flights
and hunting for fish along lakes, rivers and
coastlines with covering migration distance
(Alerstam et al., 20006). This strategy cer-
tainly reduces the need to spend stopover
days on “refuelling”. Notably, the time that
ospreys spent in those stop-over areas was
not correlated with the migration distance,
i.e. the distance travelled by each individual
from its nest to the wintering area.
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6eperoBbiX AMHUIA 03€P U PEK C MOKPLITUEM
ob1we MArPaLMOHHON AncTaHumm (Alerstam
et al., 2006). dra crparerusi, 6€3yCAOBHO,
YMeHbIIAeT HEOOXOAMMOCTbL MPOBOAUTL AHM
OCTaHOBKM AAsl «a03arpasku». [Tpumeyarean-
HO, YTO BPEMsl, 3aTpavMBaE€MOe B STUX 30HaxX
OCTaHOBKM, HE KOPPEAUMPOBAAO C MUTPALIM-
OHHBLIM PACCTOSIHMEM, TO €CTb PACCTOSIHUEM,
MPOVAEHHLIM KAKAOM OCOOLIO OT FHE3AA AO
MecTa 3MMOBKM.

AHaAM3MPYsl MUTPALIMOHHBIE CTPAaTermm Ha
YPOBHE OTAEALHLIX OCOOEN, Halle NUCCAEAO-
BaHMWE AAET PEAALHYIO U TOYHYIO MH(popMa-
U0 00 VMHAMBMAYAaALHOM MEPEMEILEHNM B
npouecce murpaumm. Mbl cyutaem, 4TO UC-
MOAL30OBaHME TAKOW MHPOPMALIMK SIBASIETCS
B&KHDLIM LIArOM Ha MyTU K YBEAMYEHMIO B1O-
AOTMYECKOro peaAmsma rnpu usyyeHun AMHa-
MMKM MOMYASILIMM BUAOB MEPEAETHLIX MTULL.

By analyzing migratory strategies at the
level of individual, our study provides real,
accurate information about individual move-
ment behavior during migration. We believe
that the inclusion of this kind of information
is an important step towards increasing bi-
ological realism when studying population
dynamics of migratory bird species.

Crona (Pandion haliaetus) Ha rHe3ae. oto npeaocraBAeHo M. baGywKUHLIM.

Osprey (Pandion haliaetus) in the nest. Photo from M. Babushkin.



